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Arthur Cavi.ky, Ij..!)., J'.li.S. 

S<'<- thi' .irtuk-, C'avlfv, Autiiur. 


jMonge, Gaspard. 


Rev, Aefred 1 '.rn»t Garvik, M.A., D.lk i 

l*rincii>al of Xcwi'-oHcp.c, lla.mpbtoLn. 1 . MviuIht of the floanl of TIk-oIorv ami thej HJjrnolA 
Jio.'irJ of rhilosihv, JLomlon Univershv. Aiitlior of Stu<lii:s til the inner i.t/c <>/\ 

&c. ' I 


ARTtWR l''.VERK'I'T illlIM.EY, M.A., D.Sc., I'.R.S. ( 

MfOitor of Christ CoHc-m. Camlinilec. Ki iulcr in /oolo'iy, Cnnihridgo Lhiivcrsity. ] MeSOZOa. 
|oml"C(litor of te L-umhndy.v Niilitrtit lU-^lorv. ' I 


AlHERT ]''REriERli PflM.AKl), M.A., F.R.UlST.S. I 

3'rofL'ssor ol Kihsh llistorv in the f ni\'crsit\ of Lomion. In-llow of All Souls’I 
('ollf'.'V, Oxioid .\ssisl,int fMlilor of the IHtItiimtn' iif tvn/ional llitiyralthy. iXoi Mortoil, JohD* 
iqiii. LolhiaiflTizi'iiuin (lislonl). i-So-i, Aniolil ITizviiuin, l8c)H Author of I 
hiiidand uni/rri'w }*intt'(toy .Sniiifi.si7; Unirv l.tje of I'hnmas Cranmrr\ &e, f 


Rev. .Ai.ewnihj Gukdon, M.A. 

iaiotuivroii cjirth llii.tory in the UinveiMtv ol Maiiehe.sler. 


Menius; Mennonites; 
Menno, Simons; 
Morone. 


Arthur GEoR(iil><>i'iHiTA’, M.A., I.iit.])., G.M.G. i 

I >01111111(111 Atii'ist ol C.innihi. Meiulier of the (’■eoyrajihif.nl TSoanl of Canada J , u A 
Aiitlioi ol I ¥ li'illr of Sriv /'niiiic; Ae. Joint-editor of Uoiumcnis relating to fit 1 nonore, 

Cointilutioiutinlory of I nnmhi. V 


AriOl.l' ilARNAt. 

See the Ujoijtihnal artiele. IIaknack, Adolf. 

Sir a . Hoi'TfS-Sciii.Mii.ER, C'.I.E. 

tieiieial m if I’ersi.in .Army. Author ol F.attern Persian Irak. 


Millennium; Montanism. 
^Meshed. 


Rf.v. Ai.F.xANtR James Grieve, M.A., ]!.l). j 

I’riili'ssorolCM 'reslanienl and Church llisloniat Hie Ihiiled Independent Colleifc, I 
TIra«llf>id -oim'UnM- of Madras I’nivcrsitv and MciuImt of Mysore! 

Kdui [ 


Missions (in pari). 


Andrew J acsdn Lamodrelin. f 

Lilhariaii.'olU. of .AericiiHiire, Cornell L’njversity. Formerly Editor ol the Mexico : Oeugraphy. 

Ulo A'g7Cs, lo dr laiH'iro. I 


Andrew 

See the lj|!r.t]ihi( al article, I.ANC, Andkfw. 

Ac.nk.s MariGlerkf.. 

See the li;’,r,iphic.il article. Clerkf, A. M. 


I Holiere. 

[ Mouchez. 


Alfred Nitton, F.R.v'i. 

See the liifraiihii al article, Newton, Alfred. 
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Megapode; Merganser; 
Mocking Bird; 
Moor-Hen ; Morillon; 
Motmot ^Mouse-Bird. 


Adam Sedwick, F.R.S. f 

IVolesuo ol Zooio.'i' .it the liiipej’ial Ciilleye of Scutiee and TechnoloRy, Rendon. I 
F'ellciw, lid foruH'i le 'rulor, of Trinity Colleee, CamhndRi;. Ih'ofessor of Zoology! ^ 

in the 'iiuersilv of Cainliridae, iqoy-igoi). i 


Baron Aikei) von GrTscnMin. 

See fheiiio.vrapliieai artiele. Gii I'sfiiMID. Alfred, F.ARON VON. 


Moses ol Cborene {in part). 


Artuitr Vauchi, M..A. f 

New Cltlege, Oxford. Newdigatc irrize, iS 88 . Author of Gordon in Africa', Alfred,] William. 

Lord tnnvsoH. Editor of Johnson's Lim o/f/ir i’of/s; editions of Oic/ifHi, TeK«y-j ’ 

son, A^old, Lamb', &c. t 
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U Bernhard Jiui; 1886), f 

J'oriin'rlv I'lifii s.in (il ('.l.issiial I liiloloiiy m tlw University of Innsbriiik. Authorljn , . 

of He M o!Uni\(nninlunii\ Uhrr HVsrw und ‘Uif^ahe day Sfnmhutssensihaft 

hihI On thr <;/ Mongolian Is'i'seurchcs V * 

Bui)(;Krr Mkakin j • 

J <»nmTly Lditur ol tin- 'limes of Moiocco. Author ol 1 he Lund of the Aoors; The \ MoroCCO (/« part), 
Mmnish l.nipire\ Life in Moyoito\ &<.. { * 

fi:Kvi:i,AMi Ajuji'. A.M., DL.D. 

I'lofi-ssor of Mclcorolo;^y. I .S Wcatlu'r Dtirraii, W.isiim^toti. Director of tfie 
CiiRiiiiuifi (>l)ser\ atorv, iKo^ i.S;i Jiditor ol Moothlv Wcedher Untew^ andMeteorology. 
liuHctin of Mount Weather Oh^ervatorv. Autlioi of Mi'teinoloi>tcal Appavutus aml\ * 

Methods'^ iVc. ^ 

CllAKI.KS lU'.RTIK \VfI)!». I'G.S. I 

(oHil-Aiithor ol v.moiis nn iiKiir*' and inajis of tfie (ic'olos.'jc.il m 

CllAKI.KS ('rkiciiton. M.A., M.l). 

(‘ollr-.i ('..iinbi id;;r. Atitlior of .*1 ffmtorv of Lptdcnuis in Uriiain) M-on-nt 

Vamnatioir, Plaf’ue in hidia\i<c. J^JilOI^aglll 

Sin ( MMiiF.s Ndkitin KDr.riiMHK I'.i.ioT. K.C.M.C., C.l!., M.A.. D.C.L 

•(.ii.ui vllor 111 Slicllieiil Umversily. l■'onln•l■ly J illim- ol 'I'rmitf 


Millstone Grit; Miocene. 


fMonster {in part); 


Vi( f (.il.tii fllor ol Shelfieiil University. [•'orim rJy j ellow of 

(»\l(n'l H M ’s Comiuissioiier anti CoinniandiT ih Clii'd lor tlic Lritisii lUsi-J MordvlllianS. 
Altit.t ITolet toiMtc; A^jeiit I'tid ('tni-.itl-)ieiUTal at /.itmhar; and Consul-.'cncral I 


r».(\L.r 
'ollefje, I 

eS !•' • i _4 ■< 1 


jMedai: War Decoration 


for U.«*t man luisl .\lriLa, H)ot) itMij. 

ClIAUl.K^ I'RANXTS AtKINSON. 

l-'orinerly Stlml-ir of ()uffii‘s Colieee, Oxfoivl. Captain. 1st C.itv ol T^ondon Koyal 1 / j ,\ 
l•uslln'rs) Autlioi'ol 'Ihe Witdermand told tiarhoni. y part), 

ClIARI.KS I'KANCIS UasIAHI.Iv, M.A., 1,1..D. i 

KfRius l*ro1fssor of Laws and I'roftssor ol I’olitie.il 1 tonomy in the University I Monetary Conferences; 

I'he.orv of UiternaUonal ^Mp&ey. 

fs 


ol Ditlihii 
7 rode ; A i 


Author ol f*ut>h( I'lnanie'yLonmuue of \(Uton > 


(llAl.ONKR (iKLN\ll.IJ- AtAHASTFR. 
Hamster at l,a\v Innei 'I'eiiiple. 

CllAKIKS Ja.SRKR iil.UNT, A.f).I>. 
M.ijoi. K'oyal Artillerv. 

Chittal ('amfiai^n 

( ONSTANCF lOCFl.VN J*'FOrj.KKS. 
'ri.mslator of MorellUs Italian 


Moneya.ending. 


('hit 1 f)rdnaiice Ollicei. Siiyapore. Served 


thruif^h^liKWnd Campaign. 


Moreili. 


Sir CiiAKLKS Jamfs L\ai,i.. K.C.S.I.. l,L.l). (Ihlin.). r 

St'fietary. jlululal .ind I’lihlie DejiaiIment, India Olhee. 1’’ellow of Kinj^’s ('oUiK<-'. I 
lamdun. Secretary to (lorernment of India in IJonu* Department. i88o ifc')4.-[ MofadtoHygt. 

Chief Omiiiii'isHiner, ( enital I’rovinees, India, iSy^-iSyK. .Author ol Trunslatti*ns\ 
ol Incient Arahu J'oetiv', iVt ' 

CllEDOMlLLE MiJAKU’K'II. 

Senator ol Ih*' Kin,‘.;dom of Servia, F.nvoy extraordinary and Munster 1 ‘lenijio-•! i|.jj . • u i 

tciitiary ol lh<‘ Kinj.; ol Sei \ ul to llie Ctmtl ol Si JamesS. i8«;5 lyoo. and 1902-19(1 j. j UOrenoviCn 1 . 

William (osmo Monkiiolisk. 


I Michael Obrenovich HI.; 


Wli I I \M Cosmo. 


MiUaU. 


Ia*i^ion ol I lonour. 


Author|Merovingians. 


(Mela, Pomponius 


See tin* l)io|;ra]>hu'al artul<‘, Munkiioi' 

CiikiSTiAN Pfistfr. I)-i;s-L. 

JYolessor at Hie Sorlioniie. I'ans ChevaluT t>f the 
ol Ehidrs sui le h^ne de Robei! te J'tetf.x 

Charles Kaymo\t> ltKA/I,F^. M.A., D.T.ni.. F'.R.r..S., F.K.lIisi.S. H 

Uioles-ior ol Motl rii IIi-.toi v 111 the UnueiMly ol Hirmim;h.i.n I'ormerly J'Vllov j nnrl\' 

<»l M<*rton ('oil'”'.-, ():l(»rd. and Urnversily Leelurer 111 the Itislory ol Ceofirajiliy, i J* 

Lothian Unzeiiian, Oxlord. iSS<j. Lowell J.eelurer, Hoston. Jyo8. Authoi ol ilenry\ MercatOr J 
the Savipattn \ I hi' l)uivn of Modern (ivop'ufdiv'y Ac. i MoUte Corvino. 

('. H. W. lL(i(;\R. M.A., K.C. Mowat, Sir Oliver. 

IION. ( IIA.RI.ES Stkv.art l^.ris, W A , lyR.G.S (i. 877 -icdo^ ^ [Motor Vehicles; 

11 mit y ( olie-n*. (.amhi ith-.e Hnhsh Uioneer ol Motonii!; ami Aviation. " — 

Maiia^inp. Diretloi til Kolls Ko\'te, Ll<l. 

Cfcil Wkatiikri v. 

I'ormerh’ sUuil.ii ol OuetMi’s CoHe'*,t‘. 0 \lord. Harris!er at Law. I 

Dt'NCAN Dl,.\( K Macikinalh, M.A.. ILD. [ 

l’rofes;^or 01 Si-niitR l,an';iia'jes. Hartloril Theolo'tical Semiiiarv. I’S.A ^ Mufti 

Development oi Muslim Thr(dof;y, furisprudenie und LonstUutional 


m.rly| y^/g^/ | finder. 


Monument. 


Srlnliiiiii /mi.' Ihii l\h<ililmi; .ttMude. and. Life m Jilani] icc, 

Donai.d Francis Tovi \, 

Aiillioi til /-ss.ii's 111 Mii\i((il .hulivsis: cmujirisinv I'he Classical Concerto. The\ 
(tohllu. : \'iiilatioiis. ;mk1 .inali'.vs .i' niarn' olhn clas.ir.il works. 

Sir David (iii.i,, K.C.I!., 1 .I..D., I.'.R.S,, F.K,A..S , D.Si. 

U.M. \stidiioiiivr at t'.iiic' ol t.ooj llo)>v. iS7y-ioo7. Stivvd on Gvodvtit Survey 
of IC'-'\^>t, an.l on the vxpvdition to A.scvnsion Island to di'tvrininv tlie Solar I’arallax 
1 >V oli.scrvations of Mars. Dirvcfvd Geodetic Surv. v of Natal, ('..ajie ('.oloiiy, and 
Uliodcsia. Author of (ouidetie Swnev ol South Africa] Catalogues of Stars for the 
liguittoces, r.v,.'. /.S'A.. /.Syo, ypilci; iVc. 


Melody; 

Mqndiilssohn-Bartholdy 

{ill purl)] 

Motet; Mozart {in part). 


Micrometer. 
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Author 111 


Inn. Stiponcliary Miu;islrntc at 


rt History of the Roya/| Meloria; MIM. 


i-ontyprichi a,ui I Merthyr TydIH. 

j Milton (in part). 

Melville. Andrew. 


Author of Cnnstruitivr | 


®'7«;.^nniishVu..Aon,u1atIt.ucnh 

Navy-, i-ile of hmilio (.oh/ar; A<-. 

1 ),\niel Lleufer Thomas 

• Harristcr-at-Law,' Lmroln i 
Rhondda. 

Consrettanonut I‘teai-, *<-. 

sis ;:V;;TrSS;^ "■ •' I 

J’hvsHihgV ; ‘Vr I 

David RaNI.a 1 . 1 ,-Ma IvER, M.A-. i.,,„„,vK...n,a I'orm.nlv Woroesl.-. Monomotapa. 

curator ol (>:,lord. Aullior of Mei/iemI Jthodesia- Ac. I 

David Samokl ^’'peUow of Now Colh ao Aathor of .'train, | jjg,oe. 

anil. I),’mas, IIS. 

or^''^"y ut^^V-iu-^iy Ol Urudon. Eorntorly Ecl.ow of Morton ' MedUSa. 
ColloKO. Oxiord — - 


HuKSicrr. 


)Mexico: .Inrirnl History 
\ (in part). 

[Mendicant Movement 

It ■r\ f'\ Ti 1 ) 1 1TT I ftlid OrdO^W y 

KIC.HT Rkv. Ki AA1|1> ^ \uUu.r ol'‘'Tiic- Luumhc' Hi'^tory o£ l*allaaius MonasUcism ; 

. [ Mosquito. 

’■''^.^slshnit mfloRotu ol /ooloiiy, Natural HrNory Musouni, South Kensington. 1 


article, Dn.KV. S.H C. W., lURf. 

AkTMK Ct.VRDNEU, M.A. 

' STo the bi^plocal artirle. Gardner. ITkcy. 


|Mlllet, lean Francois. 

(Megalopolis; 
tMegara (in part); 

I Melos. 


srEdiuuu.\'i'"^ liVms£'oMfLit <:eo,rapl.y; j "‘(t’ parir 

j! I 

Ecus HovEI Minns, M.A. l.ndi e T-octurerand .Assistant Librarian , MeUnchlaenl. 

iv'ivnd^c eXc" CanSe. ' IMnnerly l-ollow of I'embroko Gollege. 

of}<^4 of the .sa< lety »/ Dyi i s ami Colourists. . 

Memnon ot Rhodes; 

stamm^ ' Mithradates- 

A Af *""?<>/ .■Inatomy for Senior .‘ituJeals. 

Edgar |kESTAGE. , Tirer itnn in the University of Manchester. Kxammer 

S,u-c{il Lecturer in .i*a i „„aon Manchester. &c. Comntendador jloraeS. 

^1 Rirtuguese in the L!^ of Lisbon Koval Academy 

Ol „/ r.uineai t\:c. 


ctf yacnees. L,isnon .. 

NtM, Azurara’s Chronicle oj Cutnea; Ac. 
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Metamerism; 
MoUiyica (ni part). 


Sir ICdwin I.ankiostek, K.C.B., F.R.S., M.A., D.Sc., LL.IX 

lltm. IVlUiw of rCxctcr Collci;*'. Oxford, f’n sidf-nt of the liritish Association, iqofi. 

Rrofpssor of /iKiloty and C'onip.irativr Anatomv in Uiiivorsdv t'oUe(C‘, London, 
iS-',! iX<)o l.marri- l-’roicssor of (Vimjiarativc Anatoinv nt Oxfoid. Iffgi-Itiqfi, 

Jfiicitor ol fill' ,N,ifiirid History Di'ii.irtiiicnts of fho Jfntisli Musi'iim, iffoX-i907, 

Vn( Iic,sirlcni of flit- ftoval Society, iffote ffoiuaiies Lecturer at Ox'ord, iqof), 

AutJioi ol /lcyr«rraAo«; I'he AdvunLi'tuoit of .^cicnrt-; The Kinf^doni of Nati\ &.L. 

EilK.KM Si'ix k, 

I oriiieii\' I'.ditorial Secretary of tlie (’liurcfi Misstoiiary Society. 

EftwtRi) SiiRAfNEkL Smith, • 

Icditoi ol The ('ohiuii-yinil Motor. Hon, Tiensiirerol the Coinmerrial Motor I’ser 
AssocMtioii Oryaniser i»l Hu f.aTu.isfnrt ] leaey Motor'Trials ol i.S9S,iS9<-itioi, 

FKEIdCRlI'K CORSVt A1,1,1S f'llNt IJKARi',, I),Tn. (Giessfn). I 

lo llou ol till r.ritisli .Aciideinv I'ornierly I'ellow ol 1 hiiversity College, Oxford I Moses (jf ChoreQe 
Kditor of The .hiiieut .trmrntu>i texts of Anstotte, Author of Myth, Mf.^c and \ (m part) 
Morals-, &e. ^ \ 


Missions (ill part). 


( 

( 

I Motor Vehicles: 

Heavy C 'nmmrrdal 
I reliicics. 


Frederick Geoki.e Meeson Beck, M,.^. 

]''ellow tind Led tiler ol Clare College, t’anihrnlye. 


Mercia. 


Frederick Camer Barsdmk, ]'’,R.(',S,, F,Z,S,, F,R.ANTiTRor,lNST. f 

Vue I'lesulinl, Aiiatoiiiieal Society itl C.re,il llrilaiii and Ireland, Lectuer oiij Mouth and Salivary 
Anatdtiiv ill Si I iti'-.])ilal tho Lontlon Stliool of Mrdu iiic for Vuiucu, ^ Glands. 


LoiKloti. I tiriiH rl \'1 liinl' i'i.in 1 'lolcssoi ;j1 Itii' tol Sur;;fons. 


Fellov of „ 
cranfx on I ' -1 


FKANClh JlENRt NeVIEEE, J'’.R,S, 

IhHow aii'l L» i tiiifr in N.tinial Scjcim i . iidru-v '“•us'-cx Caiiilnit!ji«’. 

Fkancis |<)iiN IIAVj.kiiihi.i), M.A., LL.D., IsS.A. 

('..iiiKlin I'rolfssor ot .'\m n n1 Hisitnv in the I'mvcrsit v ol (')\lor(i 
Lt.isonosf ( ollcj.f. Lflltivv ol llic I’niisli Atadcniv. Autlioi ol MorioLrmphs on | 

J<om.iii 1 Iistor\', lilt- l\<nn,in 15i il.iin ; tS < 1. 

FkANI'I'^ 1 . 1 J-AVI.I I.V\ (Ikll l-ITFl. M..\ . I’ll.I).. I'.S.A. 

Jvfadfi in !•'.,y|)l(^l(^”V. OsltHtl 1 iiiccimIv Idiloi ol tho Arcli.ioolo'’,u‘nl ^ MOBrls 

and An li.H’olo^Mt'.il UoiMirls ol the l'."vnl l'.\tiU>r.ition ITintl. J''ollt»w ol lniivri«d i „ ^ 

(a-fin.in An h.u-olov.it. 1 1 liisiiinlf. I^Mumpy. 


I Metallography (/» part). 


les; 
ol; 


Coi.oNKi. Frkdkkk' NATrscii MAri»K. j' 

Lf< lurci 111 Milit.ii V I Ii-aIoi v, M.nu InI 'nivarsitv. Author ol tr«r avd fhi J MetZ. 

l\}liiy\ Ihv Lfipriii i (t}nf>tiiy,n; ’J he /run ( nntf>iiifH. 

PREUKki{ K OkiTN liowKk, M.A.. D.St., F.K S 

Kc^ius i’nilcsAor ol Hoi.mv in the UnivtTMtv ol GLimiow 
JjoidHy /or />i;;iniit 1 ■ , i\i 

FELIUhklC K WkliMfikf . 

Sec the bu»"i.ij>lu< .il aiLitlc-, \Vi li riti kk'K. 

Frederi'K \Vii,n\M Krni.vk, l.S.O., I-'(IS. 

Cur.ilor and Lil«i.in.in <il llu- Mnsfiim oi I'l.ielit.il (.eoloj^V, ].,ondon, iS 7 (^jgo 2 | MoWavitft. 
lYesideul ol’ tin* ( trfilfn'ists' Aviociation Jv'-'H', iSSi). 

Geokc.k A. iSoi'i.i-Nt.Kk. ]*ii I).. 

in t li.tr \c ol 1lie tolli ( lions ol l\t |tldf‘s .md I isIh's, 1 )o|)artiueut oJ 
MiiseiPU. \’k f -1 *if ritlfiil oi lilt* /oolo'ntiil Soentv ol Ltmdtni 


/oolo v, lintish Mormyr. 


Autlior of rmctital j Mohl, Hugo von. 

j^Meryon. 


GkDRDE f'tlMilES \\ II 1,1 \MsllN, 1 , 17 - 1 , 1 ). 

('.Ih'v.iIic!' ol tiic Lf I'Hi >>• ! loiB 111. \iil1ior of Pnrtymt ^Uitidinrer-.'. I ifr <>( Ixithard Miniature J 
C.f>N«*'/r\’. f ; (iii’ii-r J "rjtheartI'oifi-i’i tVc. Kduor ttl now ffUliou ol iMorlund, GeOrge. 

JirViin’s v 0/ Vnnilers mul J.vrjdi'i, ’ 


-M AIORGEDRr,E.FiD\VARDl)nllSON', M,,\,,M.B,,F./„.'s.,F'.R.S.( 184H- 18(15). { 
• MfduMl 1 )f]).trtmen1, iKt.S i,sh: Idrnioiiv ('nr-ilor ol Hie Ko\m 1 Vii'torni I 


SURC.EON- 
y\rMV 

Mil •.■•nil', \t 1 !«•%• \ut >r ol id ,}ir .Isaitio Chirnptfra, i.''(.A MoHo^ra(>h | 

of ihr Insi'i (looni, Sy.'tteinciiu and .Inmoiiui ul. ’ 


Mole {^if* part). 


GEOkc.K F. lUkwif K. I 

Assist.int Kt‘f]»er ol I’rinled Doolcs anti SipirrintenHcni ol Kciuliny, rof>m, t'.ritish Kidhat Pasha. 

Mnsfum. ^ I 

Gkokue GkKc.cnn' Smith, AT.A. 1 

1 'roff.stir ot I'lii lrsh I,ili i.1 (urn. (Hii't'n’s Tiiiiversitv. Ilella‘5l. Author ol Thr Dtfrs . Montgomerie, 
0/ James 1 1 7 /m' iransUion y'fr/f>f/; Aprnuieiis <</ Middle .Stf»/s; At. ( 


GEORr.K JlKRUKki' Fdwi.kk. F./.S.. l'’.T,.S., Fu.D. T 

Loi'inci!\' lifiKflov Kosc.ireh Fellow, Owens C'-olI.-'o, Manthosief; and Assistant . Mlcrotomy. 
TToIt'ssor t»l /oolo 'v' .i( I ni\etsitv t ollor>‘. Loiiilon. t 


GERAI.H 1 ‘llILll’ Koimn.son. f 

IM'fsident ol ihf Sot ii-lv of Mezzotint En;,'ravers. AU-/-zotinl Eu^Taver to Queen { Mezzotint. 
\ ictona and to Kjtn; l.thvard Vll. \ 


Gk(»R(;k SviNTsiH’kv, LL.lh, D.C'.L. 

See the lno”ui]»hie.ul aiTii le. Sain isnrKV, G. 


jM^rlm^e; Michelet, Jules; 
- Montaigne; Montesquieu; 
[ Montpensier, Duchesse de. 


Grant Siiowp'.rman. A.M., Vii.D. /■ 

ITolessor of Lnlin in the I'niwi'rsitv of Wisconsin Member of the Anhacolofpcal j 
Institute of Aniencn Member ol ATnenean IMulolo-Acal Association. Author ol I t *** 
With the Professor', Tht i>yv.at Mother of thr Gods', Ac. I 



G 

H 

H 


E 


H. 


H. 


H. 


H. 1 


H.I 


H. L| 

H. Mli 

>s 


H.O. 


H-St. 

H.S.J 

H. S. R. 
H.S. Vf. 


H.T.A. 


•H. W. H. 


H. W. C. D. 


H. W. R.* 


LA. 


J.A.C. 


INITIALS AND HEADINGS OF ARTICLES 


Rev. Griffithes Wheeler Thatcher, M.A., B.D. ; j 

Warden ol Camden College, Sydney, N.S.W. Formerly Tutor in Hebrew and Old^ Mubanad. 
'festanHsnt History at Manslield CoUeKi', O.-ciord. ( 

Horacj; Boi.ingbkoke Woouwarh, F.R.S., F.G.S. I 

i'ornierly Assistant I'Mreclor id the Cieidomcal Mirvey of linjtland and Wales. • Miller, Hugh. 
I’resjflent, Geolo.tists' Association, 1893 1 X 9 (. Wollaston Medallist, hkiS. ( 


Hi'iui (linsHOi.M, M.;\, I Meredith, George; 

Formerly Siliol.o ol Cortni-. Christi College. Oxford. Edifor of the iith edition-! Milan Obrenovitch IV. 
of the Eiicydii/’iifilui llritannira. Co-editot of the roth edition. I Morley, ViSCOUnt. 

Kaki. Hermann EthI. M.A., P 11 .I). r 

l'roles.sor of Oriental Laneuayes, University College, Alii'rv'stw'yth (University of I 
Wales). Author ol C(itnli>j;m of Pnsian Mavustrifyis in the India O/fiie l.ifcrary, j 
Lomlini (('.laienilon Vress); Ac. I, 


ITen 5 i Frantz. 

Art Critic. Gazette k’t beaux nrlt.. TTiris. 


|Meissonier. 


Horatio Robert FfRiins Brown, LE.T). 

lolilor Ol the ('ilird'ar af Venetian estate J’a/irrs, (or the Ihihlii Kerord Office. Author 
ol /.i/r on the La^eiue) Venetian StaUiiw^ John Addinntoii Manonde. u Pio^rajihy] 
&e. 


f 


Milan (in part). 


Hans Frikdricii (U»ow, F.R.S., ?h. 1 >. 

SlncKlaiul ('urato and I.cctmvr oti /ooloL-y in Ihc \ luivcrsitv ol Camhndf;!*. 
of “ Aiul)iid)ia eifl Kc])(ilf^,'‘ la Iju* L uinhridf^r Niititrul //i.s/(Iev. 


A,dl,oi-l”'®''®“®"= ^■'d'logy, 

(Moa. 


Henrv H.arvev l,rn.K,foiiN. M.A.. M.H.,(:.M., F'.K.t'.S. (Edin. 

1 ‘udessor Ol i'orfisK Medn me in tfie I’niversitv ot j'.dinlnn. h. 


), F.R.S. (Edin.). | Medical Jurisprudence 

1 . (iH Jtarl). 


Harriet L. Hen»:ssv, M.l). (Unix.), E.R.C.J’.Lj J-.K.t'.S.L 

EE Lawrence Shniiirne (d. 190 ;). 

Henry Morse HfiiciiENs, M.,\. 

J Irilliol >'<loi d. 1 'ntlfs'-.or i>f Ilrdorv *inil iMn-ctor of 1 fiiivt'rsitv Kxtc'n''.ie>ti 

I'niMTsdv til .ildtH'iiui. AiUlior ol History of the ihviuk Jtevolutnm\ Modern 
i'jirc/v'to/ . 


/Medical Education, U.S.A. 
\ {in part). 

/Medal: }Vur Decorations 
[ (in pan). 

{Miraboau, Honor^. 


Hknuy aNK'AT(i !4 Dickson. M.A.. D.Sr.. F.R.S. (ICdin.), F.K.CJ.S. j 

Vjoifvdir ol (^o’va]>hv ai I ni\ itsiiC oiif c. Keatiiiv.' Fornifris* Vin'-iTe.sidfni, I Mediterranean Sea: 
Ko'MI M'Mi-o^Io' Kal Mki(‘ 1', l.ftlun'i lu j'in'Mt.tl (k‘0'4ra])hy. O>doid. Aullioj | Mexico GuU OL 
ol jiyr//'i/f»/f'^, t:lniiriil\ (if iVeof/irr aud Lltuiah -, Ac. \ * 

Hermann I'li.D. I 

'l.ivdonaa ol lia- Kti'n.uicc L-uthmcos in T'Tiivrrsitv of 0\(ord. 1 x , 

ol Couacii of Ilf I 'Udolo- ic.d ^oi u ty. .\iuIior ot .1 Itisho v of J*i'o-ocin td Liicruliirv\ i 
Ac. ^ ' I 


Henry StortLM.A. 

Aulli'ir »n h'ht f ticiifi /; f hv Tdra of a t-yce (. /tuntr, Priwonat /dc(dti,rn. 


f 

I 


Metempsychosis. 


IIvARY Sti aJi Jones, M.A. , 

I'onu«‘il\' iuid Tiiloi ol 'I’nnily rtillfsrr, Oxford, and Direrior of tho I m _ . . a • w \ 

School atUoiii''. Mc-iuorr of Hit- CitTiiian lm|R;rul Arcliauologu'al iiisUtuu. i • Ancient yn pari), 

Aiitlior Pomun Pmpue) iVt. 1 


Henkv Siirii aVUtnriik. D.Sr , Pit.D. 

IVofcssorl Minin'’, ('.olumliia I'nivcr.sitv. Nfcv York, 

Henry Srk^er \\ji.kinsdn, M..\. 

Qiichc'K* Jolf tmh ol Mili'i.ii V Urtor\*, Tniversity of Oxfonl. Ffllow of All Souls’[ Moltke, Count VOn. 
College, mithtir ol '} he P>rain of an .trtvy, c\:c. 

Rkv. lli'.RTfrr 'J'iU)M\s Andrews. 

TroffSAtMof N‘w 'rt‘-.taim*nt Iv ^fsis. New (ViUc’/fc. London. Autlior of “The 
('ommc’ifMV on At Is” in tin* U’esfainrdci Nezv Testament) Handhook on the 
Apocrvft.*/ Jtook.s III tlu‘ “C'eiilnry “ Dibit. 

JIoRF, VV.ilfKu:, M.A. 

]Yolos.y ol Sfiiiilic and I.iloraturfG in Iho TTniversitw oi Manchester. ( WOSOpOtamia. 

Hrnry Wi.i.iAM ( AKi.F.ss Davir, M..A. C 

lM'lIo\Nj.nd Tulor <)1 llalho! Collciif, < Klortl FflUiw of ,\!1 Sonl'-’Tollff.t’, Oxlon!,'| Montfort, Sit&On de* 
iH()'')*io2. Aullmr ot t n^dand uudii the Normans mid Aft^nnv's) CkarlenuiQne. 1 v 


' Missions (/// pari)^ 


Mining. 


Rev. ITfIky Wheeler Robinson, M,;\. 

TYofe/ir of Clniri li Heilnry m Kawdon Uolli-ee, T.eed-; fsenior Kennicott Scholar. 
Oxfort Tf)oT. Anlhiir ol llehyrw Peyiluilagv in Jielatian to Panhne Anthyopolny.y 
(lu h^ite-peld Catfeia’ t■-•lSay:.) \ At. 


Micah (in part). 


Israel /hrmiams, M.A. 

Kcatlr in 'l.dinudii, and Jtahhiiiif l.iterntiire in the University of CamliridRc, 
F'()n('rlv ITesideiit, jewisli 111■ifiiriial dneiety ol Emtlaud. Aiitlifir ol A Short 
Uisltv 0/ Jeamh l.iteratiire\ Jewish Li/e in Ihc Middle Ages; Judaism; lic. 

Sir /injcrit Archer Growe, K.C.A1.G. 

fiee 'lie hioera])liical article. Crowe, Sir J. A. 


/Meir; Melr ol Rothenburg 
IMenassen ben Israel; 

I Mendelssohn, Moses; 
fMocatta; Molko. 

jMemlino {in part). 



INITIALS AND HEADINGS OF ARTICLES 


J. A. F. 


J. A. S. 
J. A. V. 
J. Bt 


J. B. T. 


J. D. B. 


J. E. H. 
J. F. K. 

J. F. P. 


J. G. H. 


J. G. R. 

J. G. Sc. 


4. H. F. 


J. U. Je. 
J. H. A. 

J. H. k 
J. HI. R. 


J. Le. 

J. L. W. 


J. M. Bu. 

J. M. M. 

Jno. S. 


John Ambrose Fleming, M.A., F.R.S., D.Sc. r 

Pender ol Klectrical i-n«inecriii*' in the University of London. Fellow I 

of Univt rsitv ('.ollt “.*1 Loiulnn. I-'ormerlv IVllow of St John's C^llcue, t'<ambri(l^u,J £l 60 tlic« 

and LfitiuiT on A]»]>lu‘<l Mfcluinic-s in the University. Author ol M<tgnet$ and\ 

Electru (.urrnii. I • 


John AT)i>i.N(nd.\ Svmonds, JJ..D. 

Si»‘ llt<- Ijiokg'I'Iik.jI .irdilc, s^Mo.sDs, John Addington. 

Rkv. J. a. \'.anes. 

I’lok-.sor ol Ni‘w Trstanicnt Hxcge.sis, Wesleyan ColIeK<’. Kithmond. 


I^Metaitasio. 
Methodism {in pari). 


JaMKS iiAUTl.KTT. j 

Lfi t urci oJi ( onstructioij. Ak luU'cture, Sauilatioii, Quantities, iS:,c., at King'sColle^e, I ii/rn|.*o« 
London. MLiidH.r (d Soiiety ol ArUiilce Is. Alem!»er of Institute of J unior j 

Lnyjiitvr-i. I 


Sii' ]tiHN T>\'tT\ Tfke, M.lL. I’.R.S. (I'.diii.), D.Si., LL.D. 

PrcsMlenl o; lln NruTohn.ual ^.ooulv <»i Ihf I’nilt'd Kingdom. Medical Hrectoi 
of Nt‘\v Sau ’ii'on 1 lall Asylum, J'.diiilmrf;li. M.J’. Jor the thuversities oi Hdii!nirj;h 
and Si Andr-\\s fgoo igio. 


Medical Education. 


James ])avii> HotniCHiEU, M.A., J'.U.G.S. , , 

Kitj'-’^ ('dtiihndve C.fH iesjxHulenl «»f The limes In Soiilh-lvaslern Biroiie I MnnloTittirrft 

(O.ninaiidai «>l llie OnItTs ol l‘rinef Damlo of Mon 1 enoj,’ro and of the SavDur oil tcnegrO. 

Ciii'fi f. and nijH ft ol lli-Oi.l't til M Alexander of liulKaria, I 

Rkv. Io.skimi Imimi’ni) Hi'TTon, M.A. („ 

AiaiHH ol uishnv of the Monivutn chnn'h. j “oFavian Br6thr6n* 


J'MK.s l’'\RM.\N Kemp, D.Sc. I 

I’lolfssor ol (ti'olo/.y, Colii.i Ina rniversily, New York, ('leolo-dsl lo Tnited Sates Mineral DepOSltS* 
and New ^ oiK (•eolop.ical Sm \evs. \iillior (»l llaudlxHtli of }\\Hks\ <.Vt. I 


Joseph Frank Pavnk, M.A., M.D.. F.K.C.P. (iS4o-i(j]o). , 

Harveian Lil»rau.in, Lov.il ('olle^e of J'livsieians. London, lltm. F'clow I m j*.* »_# , /• v 

M-i-idalen ('olltv’e, O.xtord Ftllou ol tlic University ol 1 .ondon. AiithO yj j • iilSiory \Ul pati). 

J.etfui'es OH .-iHf’/it .'suAoH Matunie] i\( ( 


Joseph ( 1 . Horner, A.M.LMei h.I*. (iw * i «r t 

Author ol JHaliiif; and fioiiei MaKim;; J^rmtieat Aletal rurmii\;\ Ac. Wfital-Work : !ndu^itial. 

John (iEOROK Robertson, M.A., Ph. 1 ). 

ITofessor ol (aTiu.m ill llie University of London. I'ormerlv T.erturer on tie 
i'diKir^h Lan'.;ua;.M‘, Strassburu University. Author of History of (lerwan Jateratm; 

A.<.. 


Meistersinger. 


Sir James Gkokge St ott. K.U.UK. i 

SiiBennteiideni and I’olilu.d t)llMer. Southern Slum States. Author of ; Mekong, MlnbU. 

J he tapper Jiiiniut CiarA-tieei. ( 


John Henry j-'REKSK, M.A. 

I'ormerlv l''ellow ol St Jtihn’s (a>lle}.;e. (‘iiinliridKe-. 


I Menander; 

- Mirror: .driaent; 
[ Moesia. 


James Hopwooo Jeans, M.A., P’.P.S. C 

.•^tokes L<‘ctunT m the I nuersilv ol ('amhridt’e. Formerlv Fellow of Trimt5 Molecule. 
ColleRe. Author of Mutheuiatual Theorv of FJectneiiy and Magnedism] tVe. 


John Henry Middleton, M.A., Lirr.l)., F.S.A., D.C.U. ( 1846-1Sgd). Metal-Work : Art 

Slade iTtdessor of I'liie Art m tlie Umversilv ol ( anihndee. i8Ht» 1K05. Diret.tor /ffi part)' 
ol the I'll/.vvilhaiu Museum, CamhndKe, i8S<) i8i|j. .Art Director ol the* /’ 

Kensiiedon Museum, 1H02 tHog. Autlior of 7 he F.H^yaved Gems of ('iu.ssieal 1 imcs:'^ • 

Illuminated Mauasiiip/s m ( lassnal aiul Alediacvcl t'nih s. WosaiC : Alliieitl {ift purl). 


John Horace Rocnd, M.A., LI..T). 

Author ol Peiidal J-)igIaiid\ ^studies in Peerage and I'annlv 
Pedigree. 


llisforv; Peerage and 


pertain ;■ 
|Sowbray: Family. 


John lUii.i.ANi) Rose, M.A,. I.ITT.I). * t 

L'‘<'1uror on Modfrn llistorv lo I In- tlaiubrul'n* llnivor-.itv Local Led arcs SvinlicaO*. I loUicn, Count J 

\nl lior ol /.i/f ol J ; Xapolrmiir Sliulict' ; 1 he Development of the European | Mntholon MarcUlS de 

Solioii I he I i/e ,<l I’lll; m • 


Rev. James I.egc.e. D.lL 

Sec the liio';ra))hii al .Mliclc. l.i r.r.F, ]aiwes. 


Mneius. 


JF.S.SIF. I.AIDLAV We.STON. 

Author ol .■Irthunan lionianee.s unirpresenled tn j^taforv. 


[ M«ln. 


Rkv. J\mks Monroe lircKi.Ev. D.I)., 1.1 I), 
l-alitor of tip- i h.istian Advocate, New A ork. 
the United State-. Ac. 


Author of y/zA/en-o/ Methodism /?f Metiodism: United Slates, 


John Malcolm Mitihell. 

Sonu-tinu' Schol.ir ot ^huH-n’s CoUet-e. Oxford Lecturer in (Tassics, East London 
('<illej;e (University of London), join! editor of (irote's y/z.sforv of Greece. 

Sir John Scott, K.C.M.G., M.A.. D.C.L. 

I'ormerlv Deputv Jinlee-Atlvoc.ite-Gener.d to His Majesty's I'ortc-s. JudRC. 
alterwards Vice I'resident, international Court of Appeal in Ei;vpt. 1874—1882. 

i ud^e of High Onirt Homhav, i 882 -iH()o. Judicial Advis»er to the Khedive of 
^g\»])t. i 8 go-ibo 8 . A’lce-lYesulent, International Law Association. 


Mill John Stuart 
Miltides; Mnemonics. 



Law. 






L.B ( 

L. B 

L.F. 

L. J.| 

H. H.C. 

M. H.S. 

M. H. T. 

M. 0. B. C. 

M. P. 

N. W. T. 

O. Ba. 

0. C. W. 
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XI 


M.A. 


TOHN SlITHERI-AND Bi.ACK, 

■* Assi=itant ]'.<litor. <)tli ('tiition, 
lincyclmlmcdfn htblioa. 


LI..U. 

l.HCVcIofxutdia Itritannica. 


Joint-editor of thc-|MlMal. 


JOHN^MITH ]'LE,TT 1 Formerly Lecturer on Petrology m 

{•dSKh Univers!^-. Neill Medallist of the Royal Society of lidinburgh. Bigsl.y 
MXllisl of the Geotgical Se>eiety of London. 


Metamorphism; 
Metasomatism; 
Mica-Schist; 
Micropegmatite; 
. Monzonlte. 


^”^:KpeHS Anuour o. L«g/au</; I,—k (for the Educat.onal j Metal-Work : Modern Art. 

Department!; &c, 

^"'‘nir,mrT O.rL'^imer ol d vnuty College. Oxford Prolessor of Creek at j McXiCO 1 Modern History. 

rlsUm-d College, undon. Joint-editor ol Sonal h„t;hw,l 

John T“0MAS BeAIAV. Formerly Editor of the .Siulhi./. ([rogr‘il>hia,l ^ 

‘ ^ 

JoSEHfT Thomas Lomlon. l-onnerly Fellow 

lA'ctiirei on / Ji- ‘ ().rf'onl Assistant Professor of Naliital History iii the 


iMoUusca {in port)-, 
I Mullet. 


James Thomson Siotweii., Ph.D. 

■’ Prolessor ol HiSorr' m Colnmhia I riieersiO 


I Middle Ages. 
Morocco (ill part). 


Author of 77m' 


Jnstniments of the j Mouochord; Mouthpiece. 


, New \t>rK Caty 

Kate A. ME.AKiN((Mrs ilutlgetl Meakin). 

KtTin.KEN StTtI.M9NdER. , 

Editor ol the Jirt/o/io 0/ Masual Archnrolonv 
Orchestra. 

Lotus PH'I' Kostoii, V S. A Chief Eneineer, Ifkitrii Power Transmissioti Electric. 

Vnnmt^ E-"*-' o' tAe.elricat P ortd. 

New VoU. ■ Aithor of I'InIru Power Irons,mss,o,r, Ac. 

l.rnwio 1 U)I.T/»NN (' 8-14 '■Jo';’)- liniversilics of Munich. Vienii.i and f 

LiMpzie''' Mftor'of LfflHiT', the 1 lieorv <-/ (7,1.5; 1 ,-rlures on Maxwell's 'J heory 
of i;ie- !riiilv^'d L,^hl. 

'temtm;' na” Ml-Sica^'^Styl] Meteorite. 
Fylriierly Ftow University College, Oxford. Autlioi ol htluHlmiinn to the .S'((i(/y| 


Model. 


of Meteorites e'er. 


Lf.on 


INARl. jAks SpENC'ER, 
Assisf.iiil |: I'epartiiient 
Si.lnev Siik'S C.olle!!e. t.r 
logirul Miifrine. 


M.A. 

I,f Miiii'r.doey. British 
laiidindne. and llarkne' 


TMelaconite; Mica; 
Microcline; Millerite; 

Museum. Forim i ly Scliolar ol' jginjetite; Miucrplogy; 

. Scholar, laiitor ol the Mmera I juspjgjiei; Molybdenite; 

i^Monazite. 

anTsmliim Cou-el the'university ol Ox.I President of the Eugenics^ 

icdiicatij Society. ^ 

Marion Il,Sl'n''.I.MANN I'.S.A. icifmber of Fine Arl Committee of 1 

rioilif. sis=, "•‘•i <•” !•«)■ 

K;d“£;r.. r.isi/c.»■-. ««.* | 

2 ',tP a„d .‘slalpt.lrs ,-/ To-nav. tti-nnetle lloiwer: he. 


oj,„o. e.,vo™.y I.. 

Joint ilhor of Cataheue of the Sparta Museum. 

Maximilun Otto Bismarck (.ASPARt, M.A. 

RradHii Ancient History at London University, 
ham Imversity. 1903-100S. 

Rev M*k Battison. 

See t^ Iriographical article, Pattison, M.ark. 

NoRTiich-F, Whitridcf. Tiiomas, M.A. 

‘'ovenrnen. Anthn,,oh.g.stto S^^ 


Messene; Messenia. 


Lecturer in Creek at Birming-| Mcgara (in pari). 

{More, Sir Thomas. 

Corresponding Member of tlie I majUum. 


riierii iMgeiitc. . ... - 1 *' 

Author ol Thought 1 rausference-, hi»sh,p ana \ 

/Montagu (Family); 


t.ovijnmeiu .sii,.....! - — -,,- - - , 

SociM' d’Aiithropologie de Pans. 

Manage in . 4 ustralia\ &e. 

^^rMno^riu 'Zaitr^ ipog-ioo.,. Hon. Cencalogist to Standing Council ol axe\'^i;;^;t\famdy). 


i loomriibh- Society of the Baronetagi 

OWF.NrHARLES BTlITF.IKlCSK, M.A.. D.O. 
Thtulogical Tutor and Leeturer m Hebrea, 


Cheshnnt College, Cambridge. 


f 


Messiah (in part). 



« • 

p.Hr. 


P. A. K. 


P.C. BL 


P. Ge. 


P.G.K. 


P.La. 


P.V. 


R. A. S. H. 


R. C. P. 
R. p. C. 

R. 1. P. 
R. K. D. 


R.L.* 


R. M.-S. 
R. N. 


R.F.S. 


B.S.C. 


S. A. C. 


S.C. 
St a 


S.N. 


INITIALS AND HEADINGS OF ARTICLES 


Otto IIenkek, »!.D. 

On the Sta^l ol the ( arJ Zeiss Farlory. Jena, (lermaiiy. 
Pk]N(’k Pkter ALEMCiviTrn Kropotkin. 

See the biogr.i^.hn article. I\i:*>i’cn kin, 1 '. A. 



* 

fMinsk {in part)', 

(Mongolia; Moscow. 


Petkr Chalmers AliTnrEi-L, M.A., F.K.S., KZ.S., P.Sc., I.L.D. 

^Secjetrirv t(» the /ooloKiral Sn/ietv nf I.ondon, University Dcnicwtrator in 
* C'omjMiative Anatolijy and Assistant to J.in.ieie Professoral Oxfonl, lS8S-i8<)i. 
.\ulhoi oi Outhuf^ of hioli>ii\'\ A't. ^ 


{in part); 

j Morphology {in part). 


PATKirK Getiues, I'.R.S. (Edin.), i * 

J'loles.or ol ] 5 otan\, I’liiverMiv ('ollei^'e, Dundee, formerly Lecturer oi Natural I ^ 

Jlistoiv in School ol Medicine, j;<liiil)im'h. Part-author ol Evoluttof. u/ .Sea'. 1 pC^yf)* 
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Pali. Gkok(;k Konoov. i • 
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Kohert Nishet Bain (d. kjom). CMenshikov; 
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Megara Hyblaea; 

Messina; Heta'pontum; 
Milan {in part) ; 

Minturnae ; Misenum; 
Monreale {in part ); 
Monteleone* Calabro; 
l^Motya; Monument: Italy. 

r Medical Jurisprudence 

J (m part)-, 

I Hidwite; 

(^Migration {in part). 
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(Ltindon). ;iiithor of 'Ihc indian HovderUnid', 1 he Lountrt('>. of the 

Aivartt; Jntlia; 2 'itlt; A'c. 

Thomas Kihkk Kot, l>.Sc. 

Chemist and \ssajT, The Royal Mini, London 
I’m Kins Metals, Jc. 

THHODOK Noi.lll.KEfPn.]). 

See llio iHogi.Hilufil arlitle, Noi i>i xi , TiiiiouOR. 

ThF.OHOKF. SAI-fSHttV WoOLSF.Y, l.L.I). 

I’rofessorof Inleli.ilional L.iw, Yale Uinveisify. 

/.Kill. Authoi of/liiicr/ia's /’iireigH/'ii/iiy; Ae. • i 

Thomas Wn.i.iAM tiivs Davihs, I.L.D., Ph.D. ( 

Trolessor ol Coini.ir.ilne Religion, Manchostee Universilv. President of the Pali | Medhankara ; 

Text Society. Jellow ol Ihe British Academy. Seeretarv and l.ihraiian of Royal. jjenander {Milinda). 
Asiatic Society 1SK5 loo/. .Author ol JIudilln.snr, .Sarmt lliinlis of the 2 ludd,ltists,\ 
l itrly liuddhn-ii Ih'iddlii.sl India, Pialngnes of tin- Ituddha, Ai. A 

Rev William AihusTtis Brevookt Cohuikie, M.A., F.R.G..S., Ph.D. (Born), i Melrlngen ; Meran; 

Fellow ol Mailaleii College. Oxford. Prolessor ol Knghsh llii,for>-. St D " ,il | j CeniS J 

j.now ,11 ( _ -- 1 (,iutle dll Haul Ikinphific: L/ir 7 /nii.',T , ’ ’ 

Switzerland-, I In’ Alps in Nature and ill i 

I Muller, Johannes von. 


Mo'allak&t. 


Kdiior of Wooisey’s iivtcriiatiimai [ Monroe Doctrine. 


College, l.aiiii*er. iKSo-iSSi. .Author of 
of the I fldr, iNide lo l.rindelhiald: hntdr In . 

Jhslorv, A-e. Cdilor of I he. Alpine ,liinnml, tSfio-i.SKi ; Ae. 

[ Mehemet Ali; 

Waltm! Ai.i; nTl'irii Liiis, M.A. . , „ | Mephlstopheles; , 

l■ol■nlellv L'Jh.tioier of .Meinm College and Senior Scholar ol St Jolm s <-ollege,-. jjjnjsjgj . 


CKtord. Autior ol Modern J-.uti'pe, cVo. 

SiK Wiu.iAM Bake RichmoM), K.C IL 

lllf .|1 .llllv'ff, Kr ifih'sH, Sir W'lT.T.l \M Di \KIv. 

Wii.i.iAM JJaw(JAV Si.miRK, M.A. 

Assistant in-'lKHj't'of Prmtctl Miimc, Dntisli Mnspiun. 

Sir Wn.i.iAM (iiANni.KR Rohf.rts-Ahstk'i, K.C.B.. D.C.L., F.R.S. 

See Ihe I)iof.i]ihK.d .irtiele, Ront ais-Ai'.sTFN, Siu A\ . t . 

William FF.itiEN Cr.mfs, AI.A. , „ t i.„ 

Barnstei-,i l..i\\. Inner I eniple. Lecturer on Criminal Law, Ring s( ollege, I.oml(in. 
Jiditor III Ireliliold'-. Cnmin.il J’lending (g’,nl edition). 

Wii.i.iAM J''rBifri('k Dknmnc, F.R.A.S. „ « 

Gold Me#lhsl. K.A.S. Pie-adent, Liverpool Aslronomical Society, ih 77 -it'/«- 
Author (il'elesnipn ^■|'l•/.' /nr Starlight I eening.s; 2 he (.real Me.lenne Shtnfer-, Ac. 

William I’liETWoon SiiEiTART), M.A. , , n„„. 

Senior IJiaminer in Hie l!o.itd ol F.dueation. Formerly hellow of I nnity Ciillegi, 
Cainlindie. Sennit Wranglei, ifiK4. 

Sir Wn.LiAii llENRy l''i,o\yF,R, F.R.S. 

See the iiiigraphieat .irliele, lA owMt, SiK \V. H. 

William Tenrv Howell, M.D., Ph.D., LI..D. 

Tlean ofthe iMedical Fat iiH V and Piolessor ol Physiology, Johns Ho]>kins Univi isiU , 
Baltinure. President of the American Physiological Association. Associalc-ciiilci 
of .'hue nan Journal of rhysiuliigv. 

William Ff.kritk Macaulay, M.A. 

Fellow and Tutor ol King's College, Camhridge. 


(Mitre. 


Waltf.r Lehmann, D.M. 

Pireclorial .Assistant. Koval h.thnographn al Museum, Munich. 
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Morley, Thomas. 
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William MintoJ LL.I). 

See the bioKraphical article, Minto, Wii.i.iam. 

Sir W. Martin Conwav. 

See the bioRraphical article, Conway, Sir W. M. ! 

William Michael Rossktti. 

^^Sce (he biOKrapliical arlicle, Rossktti, Dvnik (i. 

Liki't.-(;olonel Wii.i.iam Patrick Ander.so.n, M.I.n’st.C.E., F.R.G.S 

Chief I jiL'iiieer, Dejiartnient of Marine and Rishenes of Canada. Menher of the i 
l.eoi<ra))hic Board ol Canada. Pa.st President of Canadian Societv of CiviIIiiig»ieer.s. 

William Richard Mokkh.l, M.A. (d. 1910). ^ 


/Mill, John Stuart 
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. IMougtaineertng. 

I Moroni. 

Michigan, Lake. 


Fonnerlv Professor ol Kussi 
of Oxford. Curator ol 
SlaxtiUH J.itfratayi'] Kc, 


issian and the other Slavonn LanRiiaKes in the University I . , 

(he laylorian Instidition, Oxford. Author 0 ffHssm ; *'**'**•«*> Adam. 


W. R. S. 

W. R. S.» 


W. S. R. 


WiiMAM Robertson Smith, l.E.T). 

See the biographical arlicle. Smith, William RoiiIvRTson. 


William Rov Smith, M.,A., Ph.D. 

.Associate Prolessor of History, Bryn Mawr College, Pennsylvania 
Snliotiali\ni ni I’enusvluatua during the tterotuhmr, &c. 
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Missouri Compromise. 


William Smyth Rockstro. 

AiKlior of .4 C.nirral lintorv of Mu.cir /mm the Iii/anry 
J’resinl Period', and other works on the hislorv of music. 


of the (.reek Dram to the 
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lEDAL (I'r, midailU, from I<at. melallum), strictly the 
tern piven to a memorial piece, originally of metal, and 
genirally in the shape of a coin, used however not as currency 
but as an artisti<' product. “ Medallion ” is a similar term 
for i large medal, but is now usually restricted to a foi’iii of 
has-elief in sculpture. The term “ medal ” is, artistically, 
exteided by analogy to pieces of the same character not neces- 
saril) shaped like cf)in.s. The history of coin.s and medals 
is iiiieparable. and is treated under the g(>ncral heading of 
Ni .MEMATK'.s. That article may he siipplemenleil here by an 
accouit of (i) the more recent progress in the art of tint medallist, 
and (i) the use of medals for war decorations. 

I, llie medal—as it is understood to-day -enjoys a life 
entin;h in<lependeni of the < (iin on the one hand, and, on the 
other, *1 the .sculptured medallion, or ba.s-rclicf; and its renab- 
uince it oia* of the chief phenomena in art during the period 
since alnut T870. It is in b'rance that it has risen to thcgreatc.st 
periectitn. Its popularity there is wellnigh universal; if is 
esteemel not only tor memorials of popular events and of 
publii men, but al.so lor [irivate celebrations of all kinds. No 
other lation approaches in excellence—in arti.stic feeling, 
treatmert, and sensitiveness of execution—the artists and the 
achieven.ents of I'Yance. In England, although the Royal 
Academy seeks to encourage its students to practise .the art, 
the prize it offers commonly induces no competition. The 
art of the medallist is not properly appreciated or understood, 
and receives little or no support. The prevailing notion 
concerning it is th.at it consist,s in stamjiing cheap tokens out of 
white metal or bronze, on which a design, more or less vulgar, 
stands out in frosty relief from a dazzling, glittering background. 
These works, even the majority of military and civic medals, 
demonstrate how the exqui.site art of the Renaissance had been 
degraded in England -almost without protest or even recognition 
-^o that they are, to a work by Roty or (ihaplain, what a 
nameless daub would be to a picture by Rembrandt or Velasquez. 

It is probable that Jacques Wiener (d. 1894), of Belgium, 
was the last of the medallists of note who habitually cut his 
steel dies entirely with his own hand without as.sistancc, though 
others in some measure do .so .still. Although most modem 
workers, exclusively medallists, have themselves cut dies, 
they now take advantage of the newest methods; and the 
tiraveur eti medailles has become simply a medaillew. His 
knowledge of effect is the same—though the effect sought is 
different: in earlier limes the artist thought chiefly of hi.s 
'sliadmvs] now he mainly regards hi.s planes. Otherwise his 
aims are not dissimilar. At the present day the medallist, 
after making consrientious studies from life (as if he were about 
to paint a picture), commonly works out his design in wax, 
or similar substance, upon a disk of plaster about 12 or 14 inches 


in diameter, l-rom that advanced model a simple mould, 
or matrix, is made, and a plaster cast is taken, whereupon the 
artist can complete his work in the utmost perfection. Then, 
if a struck medal is required, a steel cast is made, and from 
that a reduction to I lie size required for the final w'ork is pro¬ 
duced by means ot tlie machine the tour d reduire. It is thi.s 
machine which has made possible the modern revival, and ha.s 
revolutionized the ta.ste ot designers and public alike. Jt 
was invented In- C'ontamin, who ha.scd it upon that tour a 
pnrlrail which lloiilot produced in 1766, and which helped 
to fame several engravers now celebrated. This machine was 
fir.st exhibited in Paris 111 iH jp, mid was .sold to the Munich 
Mint; wtiilc a similar invciilion, devised at the .same time by 
the Englisli l•^lgrH^■er Hill, wa.s ac quired by VAVon for £2000, 
and was ultimately disposed of to a private mint m Paris. P'roin 
that city comes the machine, liased b\' tlic ireiich inventor 
M. Ledru upon the two alread> referred to. now m use at the 
Royal Mint in London. A well-served medallist, therefore, 
need trouble him.selt nowadays alxjut little bevoiid the primary 
modelling and the final result, correcting with liis own hand 
only the slightest touche.s—rctining, perfecting—but .sometimes 
merely confining himself to giving hi.s directiiiii.s to the profes- 
.sional engravci.' 

The great majoritv of the artistic medais at pre.sent in the 
world (in the great collection of France there is a total of not 
fewer than 200,000 medals) are cast, not struck. There is in 
them a charm of surface, ot patina, nl the metal it.sclf, which 
the struck medal, with all the added beatitie.s which it allow.s 
of delicate finish and exquisite detail, can hardly give. Hut 
the production of the ca.st medal is much slower, much more 
uncertain, and the number of fine copies that ctin be produced 
is iiifinitelv .smaller. All the early medals were cast, being first 
modelled in wax, and then cast by the ctrr perdue (waste wax) 

* The nielhocf of preparing the dies, &c,, is the same for medats 
as for coin.s, .save that for larger and heavier work more strokes are 
ref|nired, as in the case of L. Coudray’s ix>i>nlar " Oniluie " —rather a 
.srtil|)liire-reUc( than a medal. The dies are capable of a great yield 
liefore becoming quite worn-out; it is said that no fewer tlian three 
million copies were struck of Professor J. Tautenhayn's Austrian 
jubilee medal 0/ tin- Emperor Francis Joseph. In France, Thonelior's 
perfected machine, suhstituting tlie lever for the .screw, has been in 
use for coins since 184a; tail lor the striking of medals the .same old- 
fashioned screw-press is retained wliicli had till then bis-ii employed 
both for coins and medals since tlie time of Louis XtV'. In its present 
form the machine consists of an iron or bronze frame, of which the 
upper part is fitted with a hollow screw wherein works an inner .screw. 
Tnfs screw, moved by steam or electricity, drives the dies, .set in iron 
collars, so that they strike the blank placed between them. This 
maehinccandeliver a strong blow to produce a high relief.or a delicate 
toueh to add the finest finish. In the Paris Mint large medals can 
be struck with comparative ease and rapidity. A liydraulic press 
ot nearly two million [lounds pressure Ls utilized for testing the dies. 

xvin. I 




2 


MEDAL 


process, and were usually worked over by llic chaser afterwards; 
indeed, it was not until the beginning of the fOth century 
that dies, hitherto used onlv for coins exei iited in low relief, 
were employed for largsT :uid bolder work. The medallists 
of those days always i asl in bronze or lead, and only proceeded to 
use silver' and gojd as a lu.xurious taste began to demand the 
more precious metals. There is little doubt that the material 
to be preferred is dtdl silver (mat or .vnWe—sand-bkisted), 
as the work, with all its variations of light and shade, can be 
better seen in the delicate grey of the surface. 

The medal, proiierly ainsidered, is not sculpture. Vasari i 
was liappy in his definition when he described the medtillie 
art as the link between .sculpture and painting tlial is to say, 
painting in the loimd with the colour left out. Le.ss setere 
than seulptiire, it need not be less dignified; it is bound down 
by the' eorivenlions ol low relief, and l.iy compulsions of com- 
po.silion and de.-.ign. clependent on shiijie, from whic h seulptiire. 
even when the leliel is the lowest, is in a gieal measure Iree. 
In the nieci.ii. olherwi.se tiian in sc'til|)ture, elaborate' persfier.tive 
and receding planes are not out of place. The genius of the 
modern hrenc hmaii rebelled against the rule lliut eommonly 
goceriied tlie medal during the ilec adeni e, and ha-, triumjihed 
in 111-, revolt, justifying the praetiee by his success. The modern 
medal and the phuiitellt aim at being ijcniratn'e yet vigorous, 
retiizint and dignified, delicate and tender, graeeliil and pure; 
it ni.'^ be, and often is, all the.se In turn. Imaginalion, lainy, 
symbolism, may always be brought into itlay, allied to a sen.se 
of lorm and eolour, of arrangenieut uiid exceiition. llv the 
demonstration ol these (pialities the artist is to be diflereiilialed 
from the skilful, meehaniial die-smter, who .spread.s over the 
art the bhght ol his hea\\ and insensitive hand and brain. 
So with poilraiture. Accurate likenes.s of feature as well as 
character and exprc.ssioii arc now to he found in all line works, 
such as are .seized only bv an artist of kecnl)' .sensitive tempera¬ 
ment. it is thus that he casl.s tlic events and the actions of 
to-day into metallic history, heaulilullv .seen and exquisitely 
recorded; tints that the figure on tlie medal is no Icmgei u mere 
sculpturesque .symliol, liut a thing of liesli and lilood, suave 
and graceful in eoniposilion, and a.s pleasing in its purely decora¬ 
tive design as imagination can m.spire or example .suggest, 
it IS thu.s that the art, wfiile ofienng, ea.sy means of permanent 
tnemoriiil, lias afforded to men of re.stricli tl means the eagerly j 
seized opportuiiitv cit forming small eolleetions ol master|)ieics 
of art at a small outlay. 

— Tn F'f.inff 1 Ik’ cxiiiu^iU' ('f ccHiun;.* afUT lh.il 

oi i)avui d'Anj.;frs, did miuh tu n'volutioiiizf the sjiint uniiniitins 
the im)(.lcni nictUli>s1, but (.'h{i])n, L»y bis essoritiaUv iiUKlcni treal 
ment, did moic. io INiUscariiu* (piij)il i>f < )udiiit*} is <-hk'Jl\ due j 
thf idea t)f remlciiii^ H'nt the j^ptaiui! tis will .is l!it subjecl on iJif 
inetlal, the sn]>preh.Mon ol llie i.nsed rim, aa<l the «d>.uuli>nmeMj of 
the Ivpofjraphic lelterju” liilherlo tn voipte, tf\r;elhrr wHh tlif- 
mechanlf.d re^ukirilv i>f il'* arranf^einent. l^e^eoif’e, with his 
acmi pichinal treatment, was ioUowed !>v lUnicl thqmis, whose 
delaatf- and playtul taney, almost enlirely pu tonal, makes us forjjet 
alike Ihe material anti tht‘ die. J. (’. <'haplain is uusmpassed as a 
nuxieller ot noble liea<l«, iruludin;; thost' oi (our presidents ot the 
Krtuieh Republic - Maenmhon, Casirmr-l Vriei, fuiure and LoiilKd 
ami Ills designs are finelv iiriaRinod atul admirably worked 

out (s-'e f’i.de). but 1 .. (Kenv Roly (]'ii]nl of I’tmscanne) mat tin- 
head of the wliole mo<!ern scliool, not onlv i\v virtue ol .liisrdute 
mastery of tin* tecldiicpie ul his art, but also ot la-* originality ol 
arrangemeiil, ol die jKietic cluirm ot lias symbolism and his allegories, 
the <ielicute lajnv, the ex(|uvsde toiicli, the chasteness and purity 
of tasUi -wedding a inodoni .sentiment to an olivious leeling lor the 
Greek. Though expressly letis sinle than t-liapUm. Koty is never 
efiexninatc. 'I'o J<oty belongs tlie credit ot having hrst revived tlie 
form of thf platfui tte, or rectangular medal, whieli had been aban¬ 
doned and foi'gotten along with inany other traditions of the Kcnais- 
nance (see PJate). Alphee Uubtns, l.agrange, and Rorrel must 
be mentioned amon.g those who are understood to engrave their own 
dies. Followers are to be found in Mouchun, Lechcvrel, Vernon, 
Henri Dubois, Patey, Bottee (see I’late)— all sterling artists ii nut 
innovators. iMedalli.st.s ot more .striking ungmaiity Imt less finish, 
and of fur less elegance are Michcl Ca:^in, la vilkiin (who loves as 
much oa BandinelU to make oier-dispiay of Ins knowledge oi 
muscular nnatomv), ('harpentier, ami iheir school, who aim at a 
manner which makes less demand of highly educated artistry such 
as that t'f Koty or <»f Chaplain, It is learned and accomplished in 


its way. but lumpy in its result; breadth is gained, but rcfmcme'.t j 
and distinction are in -i great measure lost. It may be added—to 
give some idea ol tlie industry of* the modern meflallisl, and tlie 
eiu'<Hiragement accorded to him—that betwc(,yi 1^79 and 1900 
M. Koty e.vecutcMl more than 150 pieces, each having an obverse 
anti a rox'erse. 

.1 - I he fwo leading medallists of Ihe Auslruin .school arq 

Josel 'lauteiiluivn (se<- Piute) and Anton Scharll, both highly 
acconijilisiicd, yet neither displaving the highest qualities of taste' 
ability and “keeping.” which dutinguishes the French mastei-j 
Alxmt 3 10 }m*( es lun e come iroin the hand of Anton Scliarlf. Stefat 
Schwartz, Franz Pawhk, Slamek, Maischall and j. 'rautenhavjj 
lunicu', are Uie onlv oilier arti'^ts who have nsec to eiainence. 

(rernmnv -—A ctiarotleristically florid .style j.4 hore cultivate!,' 
sucli as Imds itscdl to the elalwate Ireatmetd ol co.stume, armord 
bo.'Mings, and the like; bui <lelic!t<v, fhstinclion, jind the highei 
e\t elleiue 111 ino-lelling ami (Iraughlsniansliqi—qualities w liirli .shoul 
.iccompanv ev( ti llie most \ igoiou.s or elaborate dusign.s—are lact 
ing m a great degrre Prole.ssors Hihlebratul <uui Kuwarzik hav 
viought some of the most artistic woik.s there produced 

iif/i'jutii \hhougli s<’ul])tnie so greatly flourishes in (’>elgni|, 
medal work slums iilth- pniniisi* ol rivalling thiit ol I'raiue. 'Htr 
uilluciu c ol the thiei- Inoihets Wiener ( Jacques, 1 .iVijMiId and Charlk) 
medallists ol the old school—has not v<‘l been .shaken (fi. 
The remarkable arclutoctnval senes bv the ill^(-^amcd, and fie 
coinage of the second, have IiUle alliitily wiLJi tlie spirit ol {lie inod/in 
medal. Leniaire has iKTluqis <IoiU' as well as any, jollowed le' liul 
Dubois, Dillens (a lollower o) the I reiicli), (’». Devreese in -1 
A ni<,ott<' {se<' PJalel whose pltujitiHi’ lor the Drussels F.xlubiftm 
award (1887) is original, Inq more admirable in design than m rirf.sh. 

Holland, - In Holland not very much has been <lone PattiofsiD 
has caIIlsI lortli many medals oj (Jueen Wiliiclnima, ami the belt 01 
them ,iic <loubllc‘ss tliose o« I>d.rt van Dove and Wortinaii. T^ars 
is <i more vnrile artist, \vhf» follows ('luipilain at a distance. Wieitckc 
IS iiitereslnig for the sake '»f his e.irlv Nelheilandic mannet the 
incoiigruily is not utqdeasant. 

.SVi/'.cr/ujw/. --Tlie nuuial is uhso jiopuiar in Switzerland. Jleic 
Bov'y IS tin* leiuler of ilu* Tdench Irachtion and Hans h'rei of atneue 
national sentiment. The last-named, liowever, is more remailfabie 
as a revivalist than as an original artist. 

(treat Britain. - In Kngland only two medallists of repute tin be 
(xmntecl who pturlit.illv coniine Ihemselvc'- to IhcMr art —(P VV. dc 
Saullev, ol lh<* Royal Aliiil, Ix'sl known by the Dunnoiul ubitee 
inc*clal ol yueen Victoria and by his medal of Sir (hibriel Mokes, 
,uid Frank Dowt her (s<*e Idnte) by that of I'homas Huxley. I hesc 
arti.sts both cut their own dies when nece.ssarv. Kmil h^ichs, 
working in ILuglaud in liic manner of ihe Lrenci. iiiedalhit'', lull 
with greater freedom lluui is the w'ont ol the older scliool, )as pro¬ 
duced several examples ol the art : tlie medals commeiji^rntisr- 
of the South African War and of nueen ^■lctorla (two vmsbns). all 
ol and iiianv portrait medals and plaqucttcs of small .^/e have 

come from the same hand. Besides tliesc, the Jeaditig i'.ngJisii 
sculptors have produced mediils---l.utd Leighton, Sir I'.dwaol 
J’oyid'T, TIam<»'riiornv'crofi, ' 1 '. Brock, Dn-lnw Ford, I't.unpton 
ami fioscombe Jnlm; but, practising more conlinually in ^4.ulpturc^ 
thev do not claim rank as medallists, nor liev c thc‘v .sought to acquire 
that chis.s of <lex1eri1 V w liich constant habit alone can give. Mphonse 
ia.‘gro.s, who hastast a certain number ui portrait medals, is usiuUly 
incliuF’d ni lli<* ht<‘iu h school. 

(Unit’d >>i(ttrs .— Afuotu; Ameri''an merlallisls Augustus St (.audens 
(see Hated Ls perhaps the most proTnin<*nl; but he is not. .strictly 
speaking, a medallist, but a sculptor v ho can model m the liat. 

Au riKjRiTlKS. V. Parkca Wiber, Medals and Medallions of the 
/</fh Cenfnrv yehtliw^ to Efif,dand by Feir/g;/ (Loudon, THy.|); 

linger Marx,” 'llie i<enai.ssancp f>f the Medal in hranre.” 77 /r .Sfi/z/ng 
vol. XV. (iHo8); M. H. Spielmann, “ Frank Bowcher, Meclalhst, with 
•-oiiie Comincnl on 1 lie Medzdlic Art,” TAc 0/ 4rt (l-ebniarj. 

1900); l>pink e‘ .''lew's Monthh' Ntwiisnmtic Ciieular 
iSoz onwards (in h'nglish, l*‘rench and (K’rman); Roger Mats, / (is 
Medaillrurs franiois depms tyS() (Pari?. 1807); he$ MUlaxlltuvs 
iranC'Ui'^ coniempottnu'i (I’lates) (Paris, 1899); La Monnaie^^'^e 
Bans a 1 ‘J.xposUton l/niverselle (I^arLs, j<)oo); Cent ans dc numts‘ 
matufite fratnai.se (2 vols, i8<i^ iSy.sH I'. Mazerolle, L. (}. l\oiy: 
fhoyrapkin ef mlalnuue dc .son a'uvre (Tuns, 1897); J. F. Chaplatti. 
Hiopraphte et cnialot^ur dr Cenuvre (Pans, 1807); r>r H. ). de 
DompKre de Chaufepie, Lrs Midaillts ei pUujuedtff: modiirtii's (in 
Dutch and French) (Haarlem, 18(17); ^ v. Lwhr, Wiener Medail- 
leitrc, jS<^ (Vienna, i 8(M)); A Lichtwurk, “Die Wiedererwcckuiig 
(ler Medaille,” Pan, 1805, pp. 40; pp. d8; Die Moderne 

Medaille (a monthly magazine, passim) (Vienna); L. Forrer, Bio 
graphical Dictionary of Medallists, vol. i. A T> (London, iqoz). 

(M. li. S.) . 

Medals as War DEcoRATinNS 

Although the .striking of mudals to commemorato important 
events is a practice of considerable antiquity, yet the custom 
of u.sirig the medal as a decoration, and especially as a deairaticm 
to do honour to those who have rendered service to the state 
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MEDAL 


in time of war, is comparatively modem. It has been suppfised 
that the circular ornaments on the Roman standards had medals 
in their centres, but there is no evidence to show that this 
was the case, and the standards shown on the column of Trajan 
appear onl)' to have had plain bosse.s in their centres. It is 
true that the Chinese are .said to have used military medals 
during*the Han dynasty (ist century a.ti,), but, as far as the 
West is concerned, we have t^) come to the i6th (cntury before 
we find the ciistnrn of wearing medals .ns decorutsons of honoui 
a recognized institution. 

The wearing of decorative medals w.is common in Kngland in 
the reign of Henry VUl., but the first medals commemorating 
a particular eviHit that were evidently intended as a personal 
decoration, and were in all probability (though there is no 
absolute proof) he.stowed as revaird for military services rendered 
to the Crown, are the “Armada" medals of Queen Klizalietb, 
1588-1580, Of the.se there are two. The earliest, generally 
.silled the “Ark in flood" medal, is a large oval medal of 
lib'er (2 by r75 in.), and bears on the obverse a [irohle bu.st 
of the queen .surrounded by the in.scription, liLl/.AT.ETi I 
H. (!. ANfiTlAIC. h. 1 ” 1 ' HI. KKO. On the reverse is an ark- 
on wave.s. with above the rays of the sun. and around the 
legend, SARVAS TRA.NQ\'II.H.'\ J’RR VHH.A.S, This medal 
dates Iroin 1588, and m the following year there was given 
another medal, a little larger (2-5 by 2'i in.) and strni.k in gold, 
silver and copper. The obverse of this .second medal bore a 
full-face bust of Elizabeth, with the legend, characteristic 
both of the monareh and the period, DTJ'IOR IN TOTO NON 
AL'I'KK CIRCHld hb OR HE. The reverse has an i.sland around 
which ships are .sailing and .sea-monsters swimming, and en 
the island there are houses, a flotiri.shmg h.av-trec, standing 
uninjured by a storm of wind, and lightning emerging from 
heavy clouds abtive. The island is inscribed NON IPSA 
PER 1 C\T..\ TANHVNT. These medals are of special interest 
a.s demonstrating thus early the e.xistence of a doctrine of 
.sea-power, in fact, in the medals of James J, (ifio^-ihas), 
nom' of which have a distinct reference to war services, the 
" .irl; in flootl ” design was again reproduced on the reverse, 
thi.s tina- with the legend slightly altered, viz. S'J'ET SA].V\'S 
IN VNDIS. * 

Olher European nationalilie, were also about this period 
(onferring deiorative medals as a reward for war sen lees, 
as for eaanijile, llie “ Medal to \'olunteer.s " is.sijed in Holland 
in 11122-1(123 and the “ Military Medal of Ou.stavus Adolphus ’’ 
i sueil in Sweden in tli.io. Here it may he noted that in lollnw- 
nig the hi.slory of medals as u.sed as a decoration to reward 
nuiilary .services, only tho.se of Rrilish origin need he dealt 
with in detail, sime Great ISritain has utilized them iii a niueh 
greater elegree than any olher nalionalily. 'I'he countless 
uimor w.iis of the Jigh ccntur\, waged by tbe forces of the 
Crown of evert class, navy, aritiy and auxiliary, have tio equiva- 
ieul iM ifie hi.slory of olher state.s, even in that o1 J''ranee, the 
Ciiiled .Sl.iles and Russia. 'I'he great wars of the lyth century 
were divided by long inlervaV, ol peace, and the re.sult is that 
wltfi most of the great military powers the is.suc of campaign 
rnedids h.is been on a .sni.-fll scale, and in the main decorations 
l*ive taken the form of “ Grders ” (see Rniuhthoojj and 
C nivAi.ttv : Orders), or purely personal decorations for some 
mcriloriuus or e.\enipiary sere ice. 

During the reign of Charles E (1I125-1049) we come across 
numerous medals and bafiges; a eon.siderable number of these 
were undoubtedly associated with, and given, even system- 
alicidly given, as rewards for war services; for a royal warrant 
“ given at our Court of Oxford, the eighteenth day of May, 
1(1.13, ' whicli directed “ Sir William Parklmrst, Knight, and 
Tliomus Liu.sliell, Esquire, Wardens of our Mint, to provide 
from time to time certain Jfadges of .silver, containing our Royal 
image, and thaf of our dearest son, I’rince Charles, to lie delivered 
to wear on the breast of every man who shall be certified tinder 
the bands of their ('ommanders-in-Chief to have done us faithful 
service in the Forlorn-hope." 

From the foregoing it must nut be deduced that this medal 


was in any way intende,d to reward special valour. In tho.se 
day.s “ forlorn-hopes ” were not volunteers lor some desperate 
enterprise, as to-day, but a tactical advanced guard which 
naturally varied, both in numbers«and arm of the service, 
according to giuund and circumstances. That a very free 
distribution of the award wa.s contemplated is evident from 
the fact that “.soldiers" alone were specified as recipients 
and that a elause wa.s inserted m the warrant strictly forbidding 
the .'.ale of the medal. 'This latter run:— 

“ And we do, therefore, most straitly command, that no 
•soldier at anv time do .sell, nor any of our subjects 
presiitne to buy. or wear, any ol tlicse .said Badges, 
other than they to whom we .shall give the same, and 
that under such pain and punishment as our Council 
of War shall think fit to inflict, if any shall presume 
to ofl'end against this our Royal command." 

•As there are in existence .several medals of this period which 
hear the effigies of both the king and Prince Ch.arle.s, it is 
uncertain which in particular wa.s used for the “ lorlorn-hope ” 
award, Ven' probably it i.s one, an oval .silver-gill medal 
(i-y hv 1-3 in.), which hears on the obverse a three-quarters 
(r.) bust of Charles 1 ., and on the rever.se a profile ( 1 .) bust of 
I’rinre Charle.s (see Mayo, Medals and Deeoratimis ol the British 
.'truly and Navy. vol. i. No. 16, Plate 5, No, 3). During the 
Common wealth (ibgq-if/io), gwliamenf was lavish m the 
I award of medals in recognition ol war serviees, and Jur the 
fir.st time we find stalulory provision m.ade for iheir bestowal 
as naval awards, in the shape ol acts of parliament passed 
Eel). 22, ifi.i8, and April 7, i(i.|() (eiqi. 12, 1(148, and cap. 21, 
i()4()), and Orders m Council of May 8 and Nov. ly and 
21, i()4(), and Die. 20, 1(152. There is no doubt whatever 
j that there was a “ Medtd ot the Parliament ” for sea service 
! issued in 1(40. This medal, oval (-1)5 by ’85 in.) and struck 
in gold and silv'er, had on the obverse an anehor, troni the 
.stock ot which are suspended two shields, one bearing the 
cross of St George, and the other the Irish harp. The motto 
is MERVISTI. On the anehnr stock, T. .S.' The reverse 
has on it the Douse of Commons with the .Speaker in the chair. 
Thi.s medal is referred to in a minute of the Council of State 
ol Nov. 15, ifi.'iii:— • 

“ (5) That the Formes ol the inedalls whieh are now brought 
m to be given to the sev-erall Mariners w'ho have 
done gooci service this lust Sumer be approved oft, 
viz' I the Arrnes of the Comon vveallli on one side 
with Meruisit written above it, and the [lieture 
of the House of Ciiiinons on the other.. 

'I'hal there wa.s a “ Medal of the Parliament ” for land service 
as well is proved by the following extract from the Journtils 
of the House of Commons (vii. (1, 7);— 

“ He-solned, That a Chain of Gold, with the Medal of the Parliit- 
menl, to the Value, of One Hundred Poiind.s, be .sent 
to f'olonel Maekworlli, Governor of Shrewsbury, as a 
mark ol the Parliament's Favour, and good .acceptance 
of hi.s fidelity : And that the Council of .Slate do take 
care for the providing the .same, and sending it forth¬ 
with.” 

This order wie. duly carried out, as is shown in the minutes 
ol the Counell of .State, June 2 and Jufv’ 30, 1(152, but there 
is no trace to-day of either medal or chain. It is not un- . 
j likely that this medal is one figured at page 117 of Evelyn's 
I Nvniisniaia (the engraving, unnumberi'd, is placed between 
Nos. 39 and 40, and (here is no allusion to it in the text), which 
I has on the obverse a representation of the parliament, and on 
I the reverse a bust of the Protector with a camp and troops in 
the background. 

The most splendid of all the naval awards of this period 
were tlaise given for the three victories over the Dutch in 1653, 
namely: - 

' Thomas Simon, master and chief graver of the mint. Most 
of the medals of this period were his work, and they are considered 
to lie amongst the liosl specimens of the niedallic art that have been 
produced in the country. 
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1. The fight 111 I'eb. 18/20, when Blake, Ucane and Monk 
defeated Van Trump and Ue Rnyter, the battle beginning 
off Portland and ending near Calais; (2) the fight of June 2 
and 3, off the Essex coast, when Monk, Ueanc (killed), Penn 
,ind Blake again defeated Van Trump and De Kiiyter; (3) tin' 
fight of 3ret of July off the Tex 1 , in whieli Monk, Penn and 
hawBon beat Van Tromp in what was the den.siye action of 
the war. The authorization lor these awards will he found 
oeorded in the Journals of the House ol t ommons (\ ii. 2y<i, 
under date Aug. 8, 1653. The medals, all oval, and in 
-'old, were given in three sizes, as described below : 

A (2-2 by 2 in.). Onh four ol these medals were issued, 
to Admirals Blake and Monk, each with a gold chain of the 
value of £300, and to Vice Admiral Penn and Kear-Admir.d 
Lawson, each with a gold chain of the value ol £100. ()ri the 

obverse Is an anehor. Irom the stock of w'hieh are siispi'iid si 
three shields, bearing icspectively St George’s cross, the saltire 
of St Andreii, and the Irish harp, the whole encircled b) the 
cable of the anchor. t)n the reverse is depii ted a naval battle 
with,m the loregrouiid,a sinking ship. Both obverse and reverse 
have broad, and very hand.some, borders of n.ival tro|)hies, and 
on the obvi rse side this border lias imposed n|)on it the arms 
of Holland ..nd /.eelarid, 1)1 these tour medals three are known 
to be in e>. steiiie. One, lent tiy the warden and fellows of 
VVudham College, Dxiord (Blake, it may be noted, was a member 
of Warlhani ( ollege), was exhibited at the Royal Naval Exhibi¬ 
tion of i!mii. a .second is in the royal eollection at Windsor 
Castle. The third, wilh its chain, is in the po.s.se.ssion of the 
family of .Stuart of 'I'enipsford House, iiedlordshire. This 
latter medal is known to have been the one given to Vice- 
.Vdmirul l-’enn, an aneesloi of the Stuart family. The one 
at Windsor is presumably Blake's, as Tanered states “ the 
medal given to Blake was purchased for William IV. at the 
price of 150 guineas (Tattered, Historical Records of Medals, 
p. 30). The nieilal at Wadliam was lonnerly in Captain 
Hamilton's collection. He purchased it at a low figure, but 
seereev was kept as to the owner, and the original chain that 
was with It .went into the melting-pot: there is therefore nothing 
to show whether iL was Monk's or Lawson's,as the chain would 
tiave done. H was sold at Solhebv's in Mav 1882 for £303. 

B (2 bv I’8 m.). Lour ol these medals were issued, each 
with a gold chain of the value ol £40, to the “ L’lag Officers,” 
i.e. to the flig-eaptains who commanded the four fliig-shiiis. 
The obverse and reverse of this medal are, witb the e.xception 
■ if the borders, piecisely as in (A). The borders on both sides 
are a little narrower tiiaii those of (.V), and ol laurel instead 
of trophies. One ol these medals—th.it given to Captain William 
Haddock, who we., piobably Monk’s hag-captain in the “ Van¬ 
guard,” in the l-ebruary fight, igs he had lieeii in that ship in 
the previous year, ami who commanded the “ Hannibal,” 
(44) in the June b.ittle is now (lyog) in the possession of 
Mr C. 1 ). ilolworth), who is inateinall) descended from 
Captain Haddock. 

C (ft) b\ i'4 in.). This medal is precisely the same as (If), 
but has no border of any kind, and also was i.s.sued without 
the gold chains. It ivas in all probability one that was issueib 
in some numbers to the captains and other senior officeis of 
the fleet. t 

Some of these medal.-- have in the plate of the reverse an 
• inscription : FOR EMINENT SERVICE IN SAVING Y 
TRIUMPH FIERED IN FIGHT WH Y UVCH IN JULY 
1653. The medal so inscribed was given only to those who 
served in the “ ’I'riumph,” and commemorates a special service. 
Blake, incapacitated by wounds received in the fight of February, 
took no part in this action, but his historic flag-ship, the 
“ I'riumph,” formed part of the fleet, and early in the battle 
was fired by the Dutch fire-ships. Many of the crew threw 
themselves overboard in a panic, but those who remained on 
board succeeded by the most indomitable and heroic efforts 
in subduing tlie flames, and so saving the vessel. 

But'undoubfedlv the most interesting of all the medals of 
the Commonwealth period is that known as the “ Dunbar 


Medal,” authorized by parliament, Sept. 10, 1650, in a resolu¬ 
tion of which the following is an extract:— 

” Ordered, that it be referred to the Committee of the Army, 
to consider what Medals may be prepared, both tor 
Officcr.s and Soldiers, that were in this Service in Scotland; 
and set the Proportions and Values of them, and their 
number; and present the Estimate of them to the 
House ” ( journals oj the House oj Commons, vi. 464 465). 

So came into being, what, in a degree, may be regarded as 
the prototype of the “ war medal ” as we know it to-day, lor 
the ” Dunbar Medal” is the very earliest that we know was 
issued to all ranks alike, to the humblest soldier as well as to 
the cotnmander-in-chief. It differed, however, in one very 
material point from the war medal ol to-day—in that it was 
issued in two sizivs, and in several different metals. There 
is no evidence to show what was the method that governed tlie 
issue of this medal; but the medal itsell undoubtedly varied 
in size or metal, or both, according to the rank of the recipient. 
Of the two sizes in which the medal was issued the smaller, 

I by "Ss in., was apparently intended lor seniors in the 
respective grades, lur it was struck in gold, silver and copper. 
The larger, i’35 by ri5 in., was struck in silver, copper and 
lead (.see Mayo, «/>. cit. i. 20-21).' On the obverse of both 
issues of the ” Dunbar Mi-dal " is a left jirolile bust of Oliver 
Gromwell, with, m the distance, a battle. The reverse of the 
larger medal has the parliament assembled 111 one house with 
the Speaker; and, on the left, a member standing addressing 
the chair. The reverse of the smaller medal is the same as 
that of the larger, except that the member addressing the house 
is omitted. Cromwell himself expressed a wish to the “ C'om- 
mittee of the Armv, at London,” in a letter dated the 4th of 
February 1650/51, that his likeness, to procure which accurately 
the committee had sent Mr .Simon to Scotland, .should not appear 
un the medal. He writes :— 

■' If my poor opinion mav not be reiceled by you, I have to offer 
In which ] think the most iiolile enil, to witt, The Commemoracon 
of th.nt groat Moreie .ill Dunliai, and the Gratuitie to the Arpiy, 
wliirii might bo bettor expressed upon the Medall, by engrai’ing, 
as on the one side the I’aihamcnt whirli I hear was iiitoiided 
.ind will do singularly well, so on the other side an Army, with this 
inscriplioll ovei the head of it. The bold of Hosts w-tiich was 
oiir Word that dav. Wherefore, it 1 may bo|; it as a l.ivom from 
you, 1 niusl oanie.stly be.seoch you, if I mav do it w il lioiit ollenre, 
that it may hi- soe And if you think mil fitf fo have if ns 1 oflei, 
yon may alter il ,is von see cause; only I doe think 1 mav Inib sav, 
It will he very thaiikfnllv acknowledged by me, if you will .sp.ire 
the having my Efligies in it.” 

In spite of this request Cromwell’s “ Effigies ” is made tlic 
prominent fcaliirc of the obver.se of the medal, to wliieb the 
representation of the ” Army ” is entirely subordinated. Flis 
wish that the ” word ” for the day sfiould be commemorated 
is, however, ob.servcd in the legend on the obverse, as is also, 
on the rexerse, his suggestion that on one side of the medal 
llierc should be a repre.sentation of the parliament. 

During the reign of Charles 11 . the issue of medals was numer¬ 
ous, and though we have it on the authority of Fvclvn that 
many of the.se were bestowed as “gratuities ol respei t, ” yet 
many were given as naval awards; and, fur the first time, 
there appears official authorization for the conferring of partierf- 
lar awards on those wfio had succeeded in the very hazardous 
service of de.stroying an enemy’s vessel by the use of fire-ships. 
In what arc probably the earliest “ Fighting Instructions ” 
issued—those of Sir William Penn, in 1653, and again in an 
abridged form in 1655 no allusion to these awards is made, 
but that the custom of rewarding this .special servire prevailed, 
there is a piece of strong indirect evidence to show, in the shape 
of an amusing letter from a certain Captain Cranwill, of 
“ ye Hare Pinke,” to the Admiralty Committee, dated Feb. 4, 
ifiS.s 

> An excellent reproduction of this medal, both obverse and re¬ 
verse, is given in Plate 8, figs. 4 and, 5, of the same work, and on 
Plate q will be toiind equally well reproduced facsimiles of the three 
I medals for ” Victories over the 1 hitch, ifi.S 3 » fig-s* r, 2 and 3, and of 
I the " Medal of the Parliament, for Sea Service, 1649,” fig. i. 
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" As lor ye Pay yor Hunts were please to order mee for my service 
in yc Hare I’inke, I return most liumlile thankes, and am ready to 
serve yor Honrs and my Country lor yc future 

• ..•••• 

For thougliyc* llure be mewsed in ye sand 
yet Cranvvelf at your mercy sUil doth stand 
^ fire Shm now doth hee Ciave, 

And the Fo-n lain would lie Have, 
then has hec had Ixilli Fox and Hare, 
then S]>ani<)h Admirall stand you cleare, 

For Ca'anwcll means ye Chaiiie oJ goold to ware; 

Sell pciin to panel i( ib done, 
ior Cranwell still will Ik? your man," 
all of whii li goes to show that it had not been unusual to bestow 
gold c;hu.ins, with or without medals, on tlic captains ot lire- 
ships. Hy the Fighting Instructions ” issued 20th ol Ajiril 
i 6()5 by james, duke of York, lord high admiral, it was pm- 
vided as follow.s. In the case of the destruitioii ol an enemy’s 
ve.ssel of iorly guns or more, each person remaining on lioard 
the fire .ship till the service was performed was to receive £10, 
“ on board ye Admirall iiiiediatcly after ye serviee done," 
and the aiptain a gold medal and " shuth other future encourage¬ 
ment by ijrefcrnicnl and coinmandc a.s shall be fitt hutli to 
reward him and induce others to periorm ye like Service." 
if it was a flag-ship that wa.s fired " ye Recom])ense in money 
shall be doubled to each man performing itt, and ye. medall 
tu ye Commander shall be shuth as shall partieiilarly express 
ve iMiimensye of ye Service, and his with ye other ofllcers 
lirefereiuenl shalhe suitable to ye iiieritt ul itt.” This was 
followed hv an " Oderol the King in Council " dated Whitehall, 
]2th ol January j()ficr-i67o, in whieli the lord high admiral is 
authorized “ to dislriliute a Medall and Chaine to such Cuptaines 
of Jure Shipps as in the last Dutch Warr have burnt any Man 
of Warr, as also to any of tlieiii that shall pertorm any sueli 
serviee in the present Warr with Algiers. Which Metlalls 
and Chaines are to be of the price of Thirly I’ouiids each or 
tliereahuiils.” 

To complete the story of fire-ship awards, it may here he 
nufed (though (ait of chronological order) that in 170,^ revised 
" Fighting Instructions " were ksiied by Admir.d .Sir George 
Rooke, in which it was provided that the captain was to have 
Ills choice between a gniluity of £joo or a gold medal and 
(bain of that value. l,a.stly an order of the king in eiaineil, 
daled St Jaiiies’s, ihih of December 1742, ordered that all 
lieutenants of firc'-ships (which originally carried no officers 
of this rank) should he entitled tu a gratuity of £50 “ in all 
rases where the Captain is cntiluled to the Reward of £100." 
Though probably others were conferred, so thorough an investi¬ 
gator as the late John Horsley Mayo, for many years assistanl 
military secretary at the India Office, who had spei ial opportun¬ 
ities of aece.ss to official records, traced hut three authenticated 
lire-ship awards. Those were: (i) to Captain John Guy, who 
blew op his fire-ship the “Vesuvius" under the walls of .St 
Malu in itiy.f; (2) to Captain Smith Callis who, with his firc- 
sliip the “Duke," in 1742, destroyed five Spanish galleys 
which had put into St Tropez, to the eastward ot Marseilles; 
(3) to Captain Janie.s Wooldridge, who commanded the British 
fire-ships in Aix Roads on the iilh of April iKog, when four 
t^rench sail of the line were burnt. This latter is helieved 
lo he the bust award of the kind that was i.ssiied. Fire-ships 
awards arc of special interest as affording a precedent, in future 
naval wars, tor the award of special decorations fur torpedo 
crvices. 

It is in this reign also that we first find a case of medals 
being granted hv the Honourable East India Companv. The 
earliest of ihc.si- would appear to have been a gold medal of 
the value of £20, conferred on Sir George Oxinden, president 
at Surat, 1622 1660, in i()(i8, for considerable civil and military 
services. Surat was then and until 1687, wlien Bombay took 
its place, the scat of government of the Western I’residencv, 
and the most eminent ol Sir George’s services was the defence 
of the Company’s treasures tnd possessions at that placx: against 
Sivajee and the Mahrattas in 1664. ft is not known what 
has become of thi.s medal, but there is indirect evidence to 
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show that it was a circular medal, three inches in diameter. 
On the obverse the " Arms ol the Governor and Company oi 
Merchants of London trading to the East Indies, with creiLst, 
.supporters, and mottoes," and around the legend NON MINOR 
ICST VIKTVS GUAM QVAKRERE BARTA TVERI. The 
reverse was probably blank (0 admit of an insrriplion. Thi- 
award was the forertmner ot many given by the ll.E.l. Co., 
several of which were “ general distributions " of the very highes: 
interest, wliich will be (lealt with together later on. 

The awards made in the reigns of James 11 ., William and 
Alary, W'llliam 111 ., .Anne, George I., George 11 ., may be verv 
briefly dealt with. .Almost without an exception they were 
either naval or conferred by the Hon, Ea.st India Companv. 
and, with only perhaps one or two exceptions, they were “ per¬ 
sonal ’’ ;ls distinct from " general ” awards. Of the very lev. 
medals awarded by James II., one was an undotibted militarv 
award, though curiously enough the recipient was a bishop. 
This was i'eter Afew, wlio had Ikcii made bishop of Jiatli ami 
Wells in 1672, was translated to Wincliesler j() 84, “and nex" 
year was eommanded hy the king, in eompli.Tnce witli the rr - 
que.sl of the gentry ol Somerset, lo go against Monmouth, ano 
did eminent service al the battle ot Sedgrnoor, where he maiiageo 
the artillery; for which he was rewarded with a rich medal 
(Hutchins's History of Dorset, 3rd ed.. vol. iv. p. 14(1). 

The possible exceptions m the way ot a “ general ” distrihi - 
tiori of a medal during llie reigns under review are the casi- 
uf the medals struck after the Lmltles of Ea Jloguc, jiiq:. 
and Cidliidcn, 1746. By an act ol parliament pa.ssed 111 itai.' 
(4 tlul. and Afar. e. 25), it was enacicd that a tenth [iiirt o 
the prize money taken hv the navy should he set apart "fir 
Medall.s and uther Rewards fur Officers, Mariners, and .Seamen 
in their Al.ajesties Serviee at Sea who shall he lotind tu have 
dune any signal or extraordinarv service.’’ (Later a Royal 
Declaration ot Queen Anne, the isl uf June 1702, provided tlia" 
all medal and monetary awards “ shall he also paid out ol He 
AInjcstie.s .Shares ol Brizes.’’) This is the first ea.se in naval 
records authorizing the i.ssiie of medals lo men as well as tu 
officers, and the conferring of the “ La Hogue " medal wie 
ill" first ease in which the enactment was carried into effect, 
at any rale as far as admirals and officers are concerned. .Seaniei 
and .soldier-, had a more Mihslantial reward, lor the queen sen 
£jo,ooo tu lie distrihiiled amoiij'.st them, wliilsl gjild apd silve- 
medals wire struck for ihe admirals and officers. 'I’he medal, 
whieli was circular, i'q5 in. in diameter, had un the iibvers' 
the busts conjoined of William and Mary, r., with around GVl. 
ET MAR I) G M B F JCT U REX E'l' REtiJNA. On t*ie revers. 
was a representation of tlie fight, showing the Frenrh flag-ship, 

“ Le Soleil Royal,” in flames, with above the legend, NON 
NVLLA SEf’V’j’A EST, .and, in the e.xergue, I’VGN NAV INT 
ANO ET FK 21 MAA' itK)2. 

.As regards the medal struck after (’ullodcn, fought on tie 
lOth of April 1746, and in which the adherents of the youn;. 
Bretcnder were completely routed, there is nothing even ti 
show that it was i.ssued even by the authority ol the government, 
though it was ondoiihtedly worn, and (if a ronlemporarj' portrai’ 
is lo he relied upon, that of an ancestor of Air W, Cliandos-Pol 
of Radboiirne Hall in Derbyshire) around the neck attaclici 
lo a crim.son rihlion with a green edge. •'I'here is 110 doubt i' 
was struck in gold, silver and copper, hut how it was awardee, 
there is no proof, probably only to officers. Tlie obverse hai 
an r. bust of the duke of Cumberland, with above CUMBER¬ 
LAND, below YEO f (Richard Yco feril), and, on the reverse, 
an .Apollo, laureate, leaning upon his how and pointing to a 
dragon wounded hv fits arrow. The reverse legend was ACTUM 
EST 1 LIC ET BERIIT, and, in the exergue PROlvL COLOD 
■AP XVI MDCCXIAT. 'I'lie medal is tt strikingly hand.soiiie 
one, with an ornamental border and ring for suspension, oval, 

I’75 by i’45 in., but very few specimens are known to exist. 
Those in gold were probably only given to officers commanding 
regiments, and a very fine specimen of these, originally e.onferred 
on Brigadier-General Fleming (at one time in eommand of the 
36th Foot) is now in tlie collection of Major-General Lord 
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Cheylesmore. In his monofn^ph, Naval and Military Medals, 
Lord Cheylesmore mentions another ‘‘ Cullodcn modal in 
his collection, “ a slightly larger one in white metal, which 
leads one to suppose that it was given in interior metal to the 
more junior branches, probably officers; but whether this was 
the case or no 1 am unable authoritatively to state. ’ However, 
one thing is fairly certain, that tlie issue of the “ Cullodeii 
medal was in no sense “ general,” as we now understand the 
term, nor as were the issues for ‘‘ Dunbar ’ or the issues of the 
Honourable East India Company, which will next be elealt with. 

No medal awards were made to cither the naval or military 
services for the Seven Years' War, and the American War of 
Independence. In fact George Ill. had been more than thirty 
years on the throne when the first medal award by the C rown 
was given, in the shape of the navy gold medals, first issued 
in 1794. It will, however, lie more convenient to deal later with 
these medals and the army' gold medals and iTosses given ior 
services in the long and arduous struggle of 1793-1815. and to 
de.scribe here in sequence those medals which were issiu'd by the 
Honourable hast India Company, the issue of which was, with 
certain limitations, "general,” thus reverting to the precedent 
first established in the “ Dunbar ” award, namely an issue to 
all ranks. 'J'hev arc nine in number, imd are described below 
in the chronologdcal order of the military operations lor which 
they were awarded. 

1. The " DI'.CCAN " meiUii. Aullinrized, first in 1784, and again 
178';. Obverse: b'lgure of ftiitaniiia seated on a inildiuy trophy', 
with her right li.uid liolding a wreatli of l.uirel and extended towards 
a fortress over wliicfi the Untibh Hag Hies. Reverse: Persian in¬ 
scriptions- in cenlre, " 1 ‘resented liy the Calcutta Governinenl^ 
111 nieinorvof good service and intrepid vahair.A.o. 1784, A.ii, 1199;" 
.iroiiiid, '' bike this coin may it endure in llie world, and tlie exer¬ 
tions of those lion-hearted Englishmen ot great name, i ictorioiis 
iroiii llindostan to the Dcccan, beeoine exalted." Tliis medal was 
sssiied m two sizes, diameters i 0 and i-jy in. The iarger itieil.d 
was .struck iKith m gold anil silver, the siiiallei in silver only, and 
botli were worn round tlie iierk suspended Irom a vellow cord. This 
medal was awariled to two large iletaclimenis nl the 1-iengid army, 
denominated the " Itombav Del.-tchmenl ” (authorized 7784) and 
the “Carmitii Detaeliiiient " (authorized 1783), which resper.tivclv 
luughl in the west ul India and (iuzeral, 1778 84, and in (he soutli 
ot India, 17801 84. Tlie medal yvas not given to any Europeans, 
only to natives; tfie larger medal in gold to Subadars, and in sdvet 
to jemadars; the sniallor silver medal to non-commissioned oflieers 
and sepoys, Bv a iniiude ot eoiiiieil, d.ded the 15th ol July 17H4, ii 
lurther boon yfas granted lo Ihe “ Bombay Delaclimeni," iiimsmudi 
as it exempled all Hindus of tliat deladiiiieiit from payment of the 
duties levied bv Ihe .authorities on pilgrims lo Coya in Hctiar. As 
the large majoritv of Uie troops yvere liigh caste Hindus, and t'ova 
yvas, aiidcis the Mecca of Hinduism, this lavnur must have been 
muchtippreciated by Lbe recijiients ol the medal. This is tlie earliest 
Anglo-Indian example of a medal issued alike lo all ranks. 

2. 'I'lie "MYSORE" medal. .Authorized, 1791. Obverse: A 
sopoy holding in his right hand the Britisli colours, in Ins left .an 
enemy's stanrl.ard reverwd, whilst lus left foot rests on a tlismounled 
cannon. A fortiliud town is in tlie bar.liground. Reverse : Within 
a wreath, " Imr Services in Mysore, a.d. r7oi -T7C)j” Belween 
wreath and run is an inscription in Persian ; " A memorial of deyotefi 
services lo the English Government al Ihe war of My.sore Christian 
Era, 17QI-1702, equivalent to the Mahonieilan Era, 1205-120(1." 
Like Uie " Deccan ” tliis medal was in two si/.es, diameturs 1-7 in. 
and I'5 in., the larger being si ruck both in gold and silver, the smaller 
in silver only, and both were worn suspended from the neck liv a 
yellow cord. The medal was awarded for the operations iiganisl 
Tippoo Sultan, and wa^ liestowed on I he " Natiy'e Olheers anti Sepoys 
oi the Infantry and Cavalry, and on the Artillery La.scars, who either 
marched bv land, or proceeded liy sea to the Carnatic and rel nrned 
to Bengal.'' The large gold medals were given to Subadars, tfic 
large silver to " lemadars and Serangs," the small silver medals to 

" Havildars, Nalcks, Tindala, Sepoys and Lascars," The award 
therefore followed precisely the precedent set in tlie " Iteccaii " 
medal. One of tlie very rare gold specimens of this medal is in Ihe 
collection of Captain Whilaker, late 5tli EusiUers, whose collection, 
and that of Lord Cheylesmore, are probably the Iwo finesl that 
have as yet been brought together. 

3. The " CEYLON " medal. Authorized, 1807. Obverse : An 
English inscription: " P'or Services on the Island of Ceylon, 
A.t). i 795 -(>." Reverse; A Persian inscription ; "This Medal yvas 
presented to commemorate good services in Ceylon during the years 
of the Hegira itop-io." This medal was issued in only one size, 
SI in, diameter,! and was awarded to a small force of Bengal native 
nrtillelBLwhich fonued a fraction of a largo body of British and native 
troopfl^he rest did not receiy'e the medal) which captured Ceylon 


from the Dutch in 1703-911. It is the only instance of a war mcdiil 
tliat lias merely a verbal design on botli obverse and reverse, and 
moreover it seLs a precedent tliat yvas destined to be followed only 
loo often in that d was only granted twelve years'-ailcr the services 
that had earned it lind been rendered. Only J'2j medals were struck, 
two in gold for native officers, and 121 in sih'<r for other rank-. 
Like llie Iwo preceding, it was worn frnni the neck suspended iroiii 
a yellow cord. 

4. The " BKR INGAi’AT AM " medal. Aulliorized, 1799, for .service.-, 
ill I.ord Harris's campaign of tliat year, and tlie storm of Seringa- 
palam. Obverse : A representation of the storifiing of tlie breach 
at Seriiigapatam, with the meridian sun denoting the time of the 
storm. In (lie exergue is a Persian inscription : " The Eon 
of Serin g.a pa lam, Ihe gift of God, the 4tli May 1799." Reverse 
A British lion overcoming a tiger, the embtcni of Tipjxio Sultan 
1 Above IS a standaid, witli, in the innermost pait of the hoist im- 
mediatciy contiguous to the stalt, the Union badge, and, in the fly. 
an Arabic legend signityiug " TJie Lion of God is the Czinqueror.'' 
in the exergue : lA^. MAY, MDCCXCIX. (the date of the assault). It 
u'as in one size, 19 in., hut of live dillereiu kinds. Althougli 
the medal was aullioii/ed in 1799, it was 1801 before orders for the 
prc-[iaratiou ol (o gold medals, 1,83 silver-gill, 850 silver, 5000 copper 
liroiized, and 43,000 pure tin, were given, tlie artist being C. H. 
Kuchler, and tlie medals made by- Mattliew Boulton at the Soho 
Mint, Birmingham, it was 1808 lieforc they came out to India for 
distrilailion, and it was not till 1813 that tlie Company's European 
officers h.id the pruice regent’s sanction to vveariiig them cm publii 
occasions. For the lirsi time llii- issue was alisoluiely " general,'' 
to Europeans as yvell as natives, to Crown tioops as well as to those 
of the li.E.i. Co . Irtit i( was iiol till 1831, when the First India G.S. 
Medal was awarded, tliat ultnial sanctum wtis given to their being 
worn by Europeans 111 iimlorm. I'lie nied.il was given in gold lo 
general officers, m silver-gdt to field olticers, 111 siiva-r to captains and 
Bululterns, in copper bronzed to noii-coniniissioned officers, and 
in pure grain tin to |iriva1es and .sepoys With regard to this medal 
there is an incident tl-al is worth recording. The bulk of the troops 
engaged at Sermg.ipatam yvere Croyvii lorces, or tielonged to the 
Madras and Bomliav presidencies; tlie only Bengal trooii.s taking 
part being five battalions of inlanlry and' artillery detachments. 
On llieir return to Bengal no steps weie taken with regard to medals 
till 1807, when meiials copied from the Soho Mint one, but i-8 m. 
only 111 diameter, were made at the Calcutta Mint. I'ollowiug the 
Bengal precedents as set 111 tlie " Deccan," " Mysore ” and " Ceylon " 
medals, the medals were struck 111 golil tor olheers, and in silver for 
Ihe other ranks. A Bengal mitiv’e oHicer Iherefore wore ]ii.sl,llie 
name medal as a general otiieor ot any of the otlier forces, 
and similarly a lien,gal sepoy wore ihe same medal as a British 
cajilain or sulialterti ol the ('iroyvii. The Jleiigal medal can oaaily 
be distinguished troui the olliers, lor in tlie reverse the artist's 
initials C.H,K ure leiidered "CM.H." Some oflieers, amongst 
them Lord Harris hmiseli and his second-m-comniand Sir David 
Baird, yvore Die medal with the red, hliie-biiideied rdiboii, yvhicb is 
Die same as Dial worn wiDi the Army Gold Medal (see lielow) and 
was in l.ic 1 Die rmlv uiiDiorizcd military ribbon tlieii in use; but 
Dioiigh no riiibon was issued yvitli the medal, recipients yvere given 
to understand tliat Die nbiion would be ol a deep maize colour and 
yvatered, the sliaduig on Die riblxili sytiiliciliziiig lbe stripes lU the 
fur ul Die Dger, Tippoo Siillan’s lavourile emblem, 'fhe duke of 
Welliiiglon’s medal.(silver gill) has the maize (01 yellow, as it is 
often termed) riblioii, and the med.al was uudoiditedly more generally 
worn with this rililioii than wilh the red and blue one. There are 
also ajipareiiDy ocL-iisional instances of it liuv uig been yvorii yvitli a 
jilain red ribbon. 

3. The "EOyi’T" medal. AuDiorizeil, 1802. Oby-erse: A 
sepoy holding Ihe Union Flag in his right hand; in Die liackgronnd 
a camp. In exergue, in Bonsian ; “ Tlus Medal has Iseen presented 
iu commemoration of the dc-ic-at ot the French Army in Egypt liy 
the victorious and hrave Lnglisli Army." Reverse ; A Biitish .ship 
sailing toward,s Dm coasl of Egypt. In the background, an obelisk 
and four pyramids. In tbe exergue, MDCC'Cl. 'J'his med.al yvgy 
only awarded to native oflieers and men of Die small force ol Bengal 
and Ikimbav troops which termed part of Dm expeditionary lorce 
from India, that co-operated in Sir Ralph Aluircroniby’s descent on 
Egviit in t8oi (see Baird, Sir D.yy'iD). Tlii;^ was another case of 
a tiRlatcd issue (1811 for Die Bengal troops and two years later for 
the Bombay tioops). The medal was issued in only one size, f9 in. 
in diameter. I-'or Die Bengal troops medals were struck, 16 in 
gold for commissioned officers, ybo in silver ior other ranlos. The 
Ilonibay government obtained the approval ot Die court of directors 
for the'issue of the medal to their troops in 180,1, bnt apparently 
did nothing till 1812, when they asked the Calcutta Mint for a copy 
of the medal lo enable tliem to prepare similar ones. The Bombay 
Mint would not however appear lo have been < qiial to the occasion, 
for Die sample was returned to Calcutta yvitli Die request Dial 1439 
medals might be struck there. This was accordingly done, but al! 
of these medals yvere made of silver, and so the medal went to the 
Bombay troops in all ranks alike. As in the case of the " Deccan " 
medal, Hindu sopovs who liad volunteered for Egypt wore exempted 
from the duties levied on pilgrims. Thus medal was worn suspended 
from the neck by a yellow cord. 
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0 . The " RODRIGUES, BOURTON AND MAURITIUS ’’ 
medal. Authorized, i8i i. Obverse : A sopoy, holding in Jiia right 
liiiiiU the British flag, in hrs leit n musket with bayonet tixed, stands 
with his left foeg: trampling a French eagle and standard; beside the 
figure a cannon, and, in the liackground, the sea and ships. Reverse; 
Within a wreatb^in Persian; “ This Medal was conferred in coni- 
nienioiation of the bravery and devotion exhibited by the Sepoys 
of tln^ngksli Company in the capture of the Islands of Rodrigues, 
Bourbon, and Mauritius, in the year of the Hegira 1220.'' In tbe 
circuinfcreiicp, in English: KOUKIGUES VI. JLLV MDCCCTX. 
BOURBOR VIU. JUL^■ .'VND fSEF. Ob J'RANtF. 111 . DEC 
MDCCC.K. This medal was awarded to the native troops of the 
Illegal Presidency that ionnod part of the combined naval and mill* 
tary forces that effected the reduction of these islands m rHop 10 
The goi'erniiicnt of Bengal also suggested " for the Lonsideration 
of the goveruineiits of I'drt St George and Bomba)-, that corre¬ 
sponding Medals shall be conferred on the native troops from those 
Estabhshnients; " but those governments do not appear to have 
coinpUed with the suggestion, a distinct injustice to the Madras 
and Bombay troops employed. The medals, struck at the Calcutta 
Mint lor the Bengal tresijis, were r-q ill. in diameter, and in gold 
anrl silver, .15 gold for native ofTicers, ZT'jf. sili-er for all other ranks. 
They were’worn as was customary in so many cases with yellow silk 
cord susiieiided from the neck. 

- The " JAV.ik ” mcfkil. Authorized, 1S12 Clbverse; A 
icjiresciitation of the storming of Fort Cornells. On a flag-staff 
the British flag is sliown flying above a Dutch one, and over all is 
the word Cornells. Kei-crse : 1 n Persian : " Thi.s Medal was conferred 
in commemoration oi the bravery and courage exhibited In’ the 
Seoovsof llie l-.iighsli Company 111 thecajitureof Java, 122S, Jfegira." 
hi'^iuiimlcieme, in F.nglish : " J.^VA rORQUERF.D XXVI, 
MK'.l'S'l .MDCCC-KI." This medal was aivarded to the n.nlive 
troops of ttie lloiiouralile East India Comjxiny (all Bengal) 
which took jiart in tlie exjieditioii under Lieut.-General Sir Samuel 
Auciiimity winch effected llie capture of Ja\'a from tlie Dulcfi in 
iSit. The medal, rq in, in dianielei, was .struck in gold and 
silver. 1 u in the former metal for native officers, anrl (i.iip in silver 
for other lanks, and was worn m the usual manner with a yellow 
silk It’ d 

« Jlie " NEPAT." medal. Authorized, 1810. Olner.se; Hills 
cr.iv,neil with .stockades In nglil foreground the rolonrs anil 
bayonels of an altaeking force, to the left a cannon Reverse ■ In 
J'o'rsiiiii "This Medal was lonfevred hv the N.awal) Governor- 
General liali.idur in tcstimoiu of the eiieigy, good service, skill and 
iiitrepiditV which were dii-pkived 111 the Jfills in the years of the 
Ilmira I2JO and iz.to.” Tins was awarded to the native troops 
ot the least India Company who took part 111 the arduous operations 
in Nitp:i,l in 1814-ifi. ’I'his mesial, 2 111, in duimcter, marks a 
ler) interesting new ilepartiire, lor il was struck onljr in silver, 
loid given to all ranks jireci.sel)' alike, whether the recipient wa.- 
commis.ioiied or not It was worn lioin the usual yellow silk 
cord 

O. llie “BURMAH” medal. Authorized, 1826, Obverse: 
pej icscntatuin ot tne storming of the great pagoda at Rangoon, on 
flu- Irit, 11 jialni tree miller which the general mid staD, and llie ru’cr 
v itli -t'-ainer and bo,its of the Irrawaddy flotill.i joining in tlie attack. 
In exergue, 111 Persian . " Tlie Shindard ol the victorious Armv oi 
J-.ngl.ind upon Avii." Reverse ; J'lie White Ideiihaiil ol Burma 
Li'ii.tvhing ill suliimssioii bclore tlie British Lion; bclimd the hon, 
till BiUisli ling flying biu.el. beliiiid the elepli.int, the Burma flag 
droojiitig and belween flu- two flags jialm trees. In the exergue, 
ill Per.,ian ■ " The ele|ihnnt of A\a .submits to the bon ol lingland, 
year 1820." Tins, one ol the iiicisl be.iiiLiliii of all w,ii iiieilals, was 
designed by W'. Daiiicll, K.-A.. and executed by W. W'yoii; and was 
awarded tii all tin- Coiiiiiaii)native troojis th.at participated in 
the Fiist Burmese W'.ar, 182.) 20. Thcmediil, rs in. diameter, was 
issued 111 gold to native officers, in silver toother ranks. In all tliere 
v/ere struck; tor Bengal troops, 308 gold, 13, loh silver, and ior those 
ol Madias, 430 gold and 20,023 silvci. Oi tin- M.idras medals, liow- 
ever, nearly half wi-re still unchiinied in iSpi. 11 is with tliis medal 
%haf we first find, as regards Indian medals, definite instnictioii!. 
as to llie use ol a rihfion, and llie manner in w-lnch metlals should 
t)ewoni. In 1K31 il was ofiiciallv ordered tli.il tile colour should be 
red witli lilue edges--1I was in iael prei iselv similar lo the Wdiierloo 
ribbon (for which see Plate I.) ,ind the instnictions were tiuil file 
11, -da! " be worn perlccti) square iijioii file centre ot the left breast, 
l!ic iijuier edge of the ribbon being even witii the first button for 
ranks wearing Sword Belts only, and even witli the second billion 
lor ranks we.iring < ross Belts." Like the W'literloo medal also, it 
was niounted on a steel clip aud ring, and (lie medals were struck 
at the Royal Mint instead of, as lieretofore, in India.' 

' Most of the authoritie.s on medals, including Mr Thomas Carter 
and C.qitain Tancred, style as tlie reverse of the medal what alxive 
is styled the obverse ana vice versa. Wc, liowevcr, prefer to agree 
with tlie (leserijition of the medal as given by Mayo and for this 
reason. The side ot the medal which is described above as tlie 
obverse depicts a chief incident of the war: the allegorical repre¬ 
sentation on the other side is after all but tlie pictorial equivalent 
ot a verbal inscription, and so is properly the reverse of the medal. 


This closes the list of the Indian medals, which, with the excep* 
tion of tliat for .Seringapatam, were i.ssued only to the native 
troops of the Honourable East India Company. All are now 
very rare and very highly valued collectors. 

As has already been staled, the first war medals awarded 
by the Crown in the reign of Cleorge 111 . were thiPnavy gold 
medals, instituted on the occasion of Lord Howe’s grout victory 
over the I'rench fleet on the ist of June 1794. On the 26th of 
that month tlie king and queen visited Portsmouth, and, on 
the deck of the “ (Jueen Charlotte,’’ laird Howe’s flag-ship, 
presented the virtorious admiral with a diamond-hiked sword 
of the value of three tliousand guineas. Gold chains, from 
which the medals were afterward.s lo lie suspended, were alsti 
conferred on Admir.ol Lord Howe; Vice-Admirals Graves and 
.Sir Alexander Hood; Rear-Admirals Gardner, Bowycr and 
I’asley; and ('aptain of the Fleet Sir Roger Curtis. At the 
same time the king announced his intention of conferring gold 
medals on each of the officers named, and similar hut smaller 
medals on the captains. The medals were delivered in 1796, 
the Admiralty ordering “ The Admirals to wear tlie Medal 
suspended by a ribband round their necks. The Captains 
to wear the Medal suspended to a ribband, but fastened through 
the third or fourth button-liole on the left side. The colour of 
the ribband, blue and white." 

The rilibon, which is wliite with broad blue l.iorders (see 
Plate ].), did not ol course supersede the gold chain in flie ease 
of those oflicers on whom rlmins had been conferred. Thc\' 
wore their chain with the ribbon, and the medal of Admiral 
Rowycr (now in the collection of Lord Chcylcsniore) is .so sus¬ 
pended. The same splendid tind intense!) interesting medal 
was later conlcrred for various fleet and ship actions deemed 
worthy of .special acknowledgment; and so came into being 
the first " regulation " medal for naval oflicers. 

The two medals are, with but one slight distinction, identical 
in de.sign, the larger being 2, and the .smaller i',^ in. in diameter. 
The design is :— 

OliviTSc : The fore part ot an antique gallev, on tlie prow ol wliieli 
resU a tigure of ATetory, who is jilaemg 11 wreath on the head of 
Britannia, who stands oil the deck ol the galley, her right font resting 
upon a helmet, her left hand holding a spear. BeiiiiKl Britannia is a 
" union " .shield, cli.irged witli the Cross ot hi George and the .Saltiie 
oi St jViidrew. (IreUnd had not then lux-n added to Hie Uniou.) 
Ri'ver.se ■ Uitliin a wn-ath of oak unr! laurel, Hie name of the re¬ 
cipient, the event for which Hie medal was conferre«l, and the date. 
(In the .smaller medal the wreath is omitted.) 

Jn all, eighteen ai t ions were recognized by this medal, the 
complete list of which is us iollow'S : — , 

The " Glonoii.s First ol June ” {7 large and iS small medals); St 
A'iiiccnt (Feb. 14, 1787) (ti large ,and 13 small medals); Camperdown 
(Oil IT, 1797) (2 large, 13 small medals); The Nile (Aug. t, 
1798) (I large and 14 small medals); Rc-captim- of the frigate 
■' Hcmiione " from the Sjiaiiiards liy tlic boats of H.M.S, " Suronse " 
•at Porto Cavallo (Oi t. 23, 1799) (i small liicdal); Tiafal- 
g.ir (Get. 21, 1805) (3 large and 27 small medals) ; Action off 
Ferrol (Nov. 4, 1805) (4 small medals); .Action ot) St Domingo 
(Feb. 3, t8o 0) (3 large and 7 small medals); Capture of Curafoa 
()an. I, 1807) (4 small medals); Cajifiirc of the Turkish frigate 
■'Baderc Zaflei '' by H.M.S. "Seahorse" (July 0 , 1808) (i small 
medal): Cajitiire oJ the French fngafe " Theti.s " by H.M.S. 
" Amethyst " (Nov. in, 1S118) (i small medal); Capture of the 
French frigate " Fnneiisi- " by H.M. ship-sloop " Bonne Citoyenne " 

(I iilv 6. 1809) (i small medal); Cajiltire of tffe Island of Banda Ncira 
(\iig. y. 1810) {1 small medal); CaiiUiii W. Ifoste’.s action off 
Lissa (March 13, 1811) (4 sm.all medals); Cajiturc o( the FreneJr 
74-gun ship " Rivobby H.M.S. ''Victorious'' (Feb. 22, 1812) 
(I small medal); The "Chesapeake" and " Shannon ", (June r, 
1813) (i small medal); Cajiture of the French frigate " Etoile ” by 
H.M.S. " llcbrus ” (March 27, 1814) (i small medal); Capture of the 
.American frigate " Prcsidcnl " liy H.M.S. " Endymion " (Jan. 15, 
1S15) (i small medal). 

In ail 22 large medals, and 117 small, were awarded; but this does 
not say tliat all who were entitled to the medal received it. This 
1:, most notably the case with regard to the " Glorious Firet of Jane." 
AATien the issue was made, in 1796, the medals were given only to 
those flag-officers who had received gold cliains, and to such capteins 
as were specially mentioned in Lord Howe's despatch of the 21st 
ol J une, despite 'die fact that the admiral specially put It on record 
that the selection therein made '' should not.be construed to the 
j disadvantage of the other commanders, who may liave been equally 
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descrvinfi of the approbation of the Lords Commissioners of tin- 
Adnuralty, allhougli 1 am not enabled to make a j)articular state¬ 
ment of their merits.’* For this reason the medal was never awarded 
to Rear-Admiral B. Caldwell, fifth in command on the great day, to 
his flag-captain, Captain G. n. Westcotl, and to seven oth<T captains 
of line-ol-battle shijis engaged. One cajitain however, who was not 
mentioned in despat(.h«‘s, succeeded in gaining the medal, by a 
tour de force emineiillv Lharacteristic oi tin. -.uperb breed ol naval 
officers that tlie great wars had brought into bdng.^^ This was 
Collingwood, w’ho iiad been flag-captain to Bowyer in tlie Barfleur. 
When Crillingwood was awiarded the medal hir St Vincent, wIktc he 
Lommandocl the “ Excellent,” he fl.illy reiused to receive il unless 
that for tlic hirst of June was also conferred upon him, which was 
done. For St Vincent, the Nile and Trafalnar, alMla(;-nfhcers and 
captains engaged ri'ceived tlic medal. At the Nile, 1 roubrid^ie s 
ship, the ■' Culloden,” grounded in entering the bav, and so, strictly 
S]ieaking, he was never eng.iged in the action; but the king specially 
inchulcd iuin in the award, " lor liis services both licfore and since 
ami lor the great and wuiidcriul e.xertion,s lie m.ide at the time oi 
the action, in saving and getting oil liis ship.” 

h'ur tlamperdown, one ra)itam, afterwards found guilty by court 
martial of failuic m duly, did not receive the medal. Several 
posthumous awards of flu smaller medals were- made to the relatives 
ol ollieers who were either killed m action oi died of wounds. These 
were; on llie lii'sl oi June, Cajitains Hull ("Queen”), Monlagii 
(” Montagu "), Harvey (" Hruiiswick "); at tlamperdown, Captmil 
Hurgess (” Ardent ”); at the Nile. Captain Westcott (" Majestic "); 
at Trafalgar, Captains Hull (“ Mars ") and Cooke (“ Uclleroplioii ”). 
C..ij>t;iin Westiott was doubly unlorlunale, lor lie was one ol the 
Eirsl ol June e.iptams who should lia\'e leeeived the medal but did 
not. C.iplain Miller of the ” Theseus ” also did not receive his medal 
for the Jiile, for, tlioiigh not killed in the action, he jierished at Aero 
in an aiudental jiowdei exjilosioii the May following, Ihe medal 
arriving .illi’i his death, and hemg returned to the Admiraltv. In 
only two ca.ses were large medals conferred on ollir.ers below Hag rank, 
these hemg Sir K. t'nrtis, eaiii.iin nt the fleet to Lord Howe on the 
h'lrsl of June, and Nelson, who only Hew a commodore's lirnad 
i.eiidant at St Vincent. I'ollowmg 'this killer precedeiil Sir K. 
Sti.iehan should liave had Hie large medal loi Hie action ol Hie ,jtli 
ol No\ember iho*,, lor he also was a commudoie, bin it was denied 
him iur what sieiiis ijiiite an imuleipiate reason, namely that he was 
liimor in rank to Captain Hervey ol the " Tcmeraire,” who was the 
senior of the Ttalalgar captains. Hervey w.ns promoled to re.ir- 
.idtniriil lor 'Ir.il.ilgar on Hie ijth ol November, and Stracliaii to the 
s.iine rank on Hie lollowing day. 

'Ihe small medal tcxi was conlerred m only Hivec cases on olficers 
below the rank oi post captain. These were Coinm.inder Mounsey 
of the " Hotine Citmeiine,'' for the capture of the '' I'liriense,” and 
Lieuts. I’llhild and Stiakliam, who at Tral.algar commanded respec¬ 
tively the “Ajax" ami the " Thiimlereithe captain.s oi Ihose 
two shijv. being at tlie time of tlie aitiuii m England giving evidence 
at the eonri m.artial ol Sir Itoherl t alder. In all, ol Hu- eighteen 
awards ol the Navy Hold Medal, eight were for fleet actions (one of 
whidi was between sipiadrons of frigates), seven lor single ship 
actions, one between Ime-ol baffle ships, six m wliicli frigates were 
engaged, two lor shore ojxTatums (in Ixith cases the taking of islands 
from Hie Hiileli), and l.istlv Hie re-captnre of the “ flermione " by 
till " Surprise," This last menlioneil award Is one jiarticularly 
memuralile, not only iK:c.an.se it was the first time that the medal 
was awarded lo a fng.He captain, but also because it is the only case 
in which the medal wa.s awarded for boat service jiurc ami sini|j|e. 

Nelson's two great victories, the Nile and Trafalgar, akso earni-d 
a medal for all ranks that iiarliciiiatecl in them, but these awards 
were not made bv the Crown Imt by the generosity of two jirivale 
individuals, tliuiigh ol cour.si- with the king's approval and jiermis- 
sion. The lirst of these- is '' Davison's Nile Medal,” which Mr 
Alexander Davison, Nelson's |ui^e agc-nl and a valued frii-ml, cnu.sed 
to be struck at a cost of nearly i.zoou, and one of which was jiresented 
lo every oilieer and man engaged at tlie Nile. The nic-dal, I'Hj in. 
in diameter, was given in gold to Nelson and his captains, in 
silver to lieuteuaiits and officers ol corresponding rank, in eupjxT 
gilt to warrant and ]«T‘y uflicers, and in cuiijier bronze to seamen 
and marine-, : - , 

Dbverse; Hope, standing on a rock in ihe sea, holding in her 
light hand an olive hraiich, and sujiisirting with her left side n shield 
on which is the bust of Nelson surrounded by the legend : 
'' EUEOPI'-'S HOPE ANT) BRITAIN'S (ILOUY.” Behind the 
figure and shield is an anchor, whilst around all is inscribed : 
'' BEAR-ADMIRAL LORD NELSON OF THE NILIC.” Reverse 
Till- French Heel at anclior m Aboukir Bay, tlic British fleet ad¬ 
vancing to Hie attack : a setting siin denotes the time of the action. 
.-Vround: ''ALMKHITY HOD H.\S BLESSED IHS MAJESTY’S 
ARMS and, in exergue : ” Vlt'TOR’Y OF I HE NILE AUGUST 
I 1 yciR ’’ In the reverse Ihe engraver when sinking the die forgot 
to IransjKise the position of the ulijects, and so the sun is made to set 
ill the east instead of in the west, and the land which is shown on the 

right should properly be on the lei t. t -i, 

Davison's Nile medal was struck at the Soho Mint, Birmingham, 
by Boulton, and it was this that probably inspired the latter to 
jiresent a medal to all wlio look part in the battle of Trafalgar, 


" Boulton's Trafalgar Medal " was i-g in. in diameter, and given 
in gold to the three admirals, in silver to captains and first-lieuten¬ 
ants, and in pewter to other ranks. In a very considerable number of 
cases the pewter medals were either returned or thrown overboard, 
the recipients being disgusted at what they deemed the paltriness 
of the reward. Obverse ; A bust of Itord Nelson in unilorm with 
around: HORATIO, VISCOUNT NELSON, K.B. DUKE OF 
BRONTE, Ac. Reverse: A representation of the battla, with 
around on u scroll : ENGLAND EXPl'X’lS EVERY MAN WILL 
DO HIS DUTY. In exergue : TRAFALGAR OCTr. 21 if)o5. 

Both tlie Davison and flic Boulton medals were worn sus¬ 
pended from a blue ribbon. The.se are the only two cases* in 
which officers and men of the navy and army have accepted 
and worn medals presented by a private individual. 

The Gold Medal given by George Ill. to Hie superior officers in 
command at the battle of Maida, in .Sicily, on llie 4th of July 1806, 
is an award of special interest, for not only was it the first 
military award made by the Crown during the reign, but it was 
moreover the prototype of the superb army gold medals and 
crosses which were so widely distributed during the years that fol¬ 
lowed. A general order of the duke of 'Vork, eiimmander-in-chief, 
dated Horse Guards, 22nd of February iKoR, awarded a gold 
medal fur Maida to Sir John Stuart, K.B., his tlirce brigadiers, 
and nine other ollieer.s. Sub-seqiiently four other oflieers 
reeeived it, so in all seventeen officers received the award. 

It was proseribed that the medal “ should he worn suspended 
b> a Ribband of the colour ol the Sash, with a blue edge, from 
a butlon of the coat on the left side.” It was in fact lo be worn 
in the same way us the small Navy Gold Medal, and iw this 
grant established blue and while as the specific navy ribbon, 

.so did the Maida award establish red with a blue border as the 
regulation military ribbon. The Maida ribbon is in fact precisely 
the same as the VVaterloo ribbon shown in Plate I. The Maida 
medal was i'5 in. in diameter and .struck in gold only. It 
was issued precisely alike, quite irrespective of rank, to each of 
Its seventeen recipients. 

Obverse; Hi-ail of George 111 ., laiireatrcl anil facing left, with 
below the legend: GLOUGIUS TfCRTIUS REX. Reverse: 
BriUnnia casting a spear with her right hand, and on her lelt arm 
the Union shield, iibnve, and approaehing her is a F'lying Victory 
holding out a wrealli. In front ol Brifiiniiia in four lines, is MAI/ 
DA/IVL IV/MDt't'CVl/; behind her the Inqiietra nr trinaeria, the 
symbol of tin- Island of Sicily. In the exeigue are cros.sed spears. 

Two and a half years after the Maida award Ihe king author¬ 
ized the “Army Gold Medal,” the, first grant of whiili was 
notified by the commander-in-chief, in a Horse Guards general 
order dated the gth of September 1810. This authorized the 
bestowal of the medal on 107 senior officers mentioned by name. 
The battles eonniuanoralcd were Roleia, Vimiera (1808), the 
cavalry actions of Saliagun and Benevenle (1808), Corunna 
and Talavcra (1809). The, Army Gold Medal so awarded was 
in two sizes, large, ri in. in diameter, for general officers, 
small, f3 in. in diameter, for officers of lower rank; and the 
regulations provided that it should be worn from a red ribbon 
edged with blue, the larger round the neck, the smaller on the 
left breast from a button-hole of the uniform. The ribbon 
was the .same width, i| for both ribbons, and precisely the 
same later on for the Gold Cross. Both large and small medals 
were of identical design, in fact there was no differenec, either 
in medals or in ribbons, except in size and the style in whieh 
they were worn ;— 

Obverse : Bntaimia sealed on a globe, holding in her right liiui.l 
a laurel wreath, and in her left, which rests upon a Union .shield 
resting against the globe, a palm leaf; at her feet to her right, .a lion. 
Reverse : A wreath of laurel, encircling tlie name of Hie battle or 
oiierations lor whieh the medal was granted. 

In the following years subsequent orders similar to the 
original grant extended the award of the Army Gold Medal, 
until eventually twenty-four di.stinct awards were made, com- • 
memorating twenty-six actions, or series of operations, which 
took place not only in the Peninsula, but also in North America, 
and both the East and the West Indies. 

The Peninsula medals were for Roleia and Vimiera, Sahagun 
and Benevente, Corunna, Talavera, Busaco, Barro!?a, Fuentes 
d’Onor, Albuera, Ciudad Rodrigo (1812), Badajoz (1812), 
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Salamanca^ Vittoria, Pyrenees, St Sebastian, Nivelle, Nhre, 
Orthes, Toulouse. TTie West Indies medals were for Martinique 
(Feb. 1809) ^ Gaudaloupe (Jan.-Fcb. 1810), the North 
American for Fort Detroit (Aug. 16,1812), Chateauguay (Oct. 
26, iBij) and Chrystier’s Farm (Nov. 11, 1813), and there 
was, lastly, a medal awarded for Java (Aug.-Sept. 1811). 

Frofii the above it will be seen that as time went on many 
officers became entitled to two, three and even more medals, 
and as this was found inconvenient, the method of granting 
the award was very materially amended as notified by the 
commander-in-chief, in a general order, dated Horse Guards, 
October 7,1813. This order formulated regulations which were 
as follows;— 

t. Thai one nv;tlal only was to be borne by cacli officer recom¬ 
mended for the distinction. 

2. That for a .second and a third action a gold cLasp was to be 
attacliod to Uic ribbon from which the medal was suspended inscribed 
with the name oi the acbon. 

3. Wlien a iourtli distmctkai was earned, the medal and two 
olag pfi were to be replaced by a Cold Class Laving llie four actions 
for wiiicb it was awaideii inscribed ujxm it, one upon eacli arm. 

4. On every occasion tlie recipient was awarded tJie decoration 
after tlu; Iourtli a Gold Clasp worn on Liui ribband was added to tlie 
Cross. 

The regulations further laid down that only officers should 
be recommended who iiad been “personally and particularly 
engaged ” on tire occasion, and lliat officers were to be named 
by “special selection and report of the Commander of the 
Forces upon the spot, as having merited the distinction by 
conspicuous service. Further, the Commander of the Forces 
wa.s restricted in his selection to General Officers, C.Os. of 
Brigades, C.Os. of Artillery or linginccrs, and certain staff 
officers liolding field rank, and Coinmimding Officers of Units, 
and Officers succeeding to such command during an engagement.' 
It wa.s also ordered that awards earned by decca-stid officers 
should be transmitted “ to tlieir respective families.” The 
Gold Cross that was, under these regulations, instituted is as 
fo(jow.s:— 

A Maltcn' Cru-ss, i,,t inches square, witli an ornamental liorder; 
in the cuutre, a linn, faring right; in eacii limb of Uic cross tlw name 
of one of the actions fur which it was cunfui'rvd. The back of the 
cross is the .sanu' as the fi'onl. The cross was precisely the same 
irreb)x 3 Ctive nl whet her it replaced a lai'ge nr a small medal. 

The clasps vvcic all of ttic same paltern, whether worn with 
the cross, the large goki medal, or t.he small gold medal. They 
are 2 in. in length by i in. m width, and bear, williin a border 
of laurel, the name of the action for which they were conferred. 
At the close of the war in the Peninsula the i.ssue of this hand.sonie 
and much coveted decoration was discontinued, the enlargement 
of the Order of the Hath (laimary 1815) affording another 
method of reward which the Crown ileemed more appropriate. 
On the occasion of this extension all officers who had obtained 
the cross with one clnstb "'bo had been decorated for five 
or more action,s, were made Knights Commander of the Bath. 
In all 847 awards of this superb decoration were made. The 
medal alone went to 469 officers, whilst 143 received it with 
one cla.sp, and 72 with two cla.sps. The cross was issued singly 
in 61 cases, with one clasp in 46, with two in iS, with three in 
%7, with four in 8, and with five clasps in 7 cases. The cross 
with six clasps wa.s gained by Sir Colin Campbell (I,ord Clyde), 
Sir Alexander Dickson (d. 1840) and Sir George Murray (d. 184O). 
Two officers, Visrounl Beresford and Sir Denis Pack (d. 1823) 
received it with seven clasps. The duke of Welliiiglon’s bad 
nine, the decoration thus commemorating fourteen out of the 
twenty-sbf battles, sieges or operation.s for whirh the Gold 
Medals, Cross and Clasps were awarded. On the limbs of lliis 
rros.s are, ROLEIA AND VIMIERA, TAIAVEKA, BUSACO. 
FUENTES DE ONOR. 'The clasps arc for CIUDAD ROD¬ 
RIGO, BADAJOZ, SAT.AMANCA, VITTORIA, PfTlENEES, 
NIVELLE, NPV'E, ORTHES and TOULOUSE. Not until 

' Captain Sayers of the royal naw, who commanded the " Loda " 
30. and landed in mmmaiid of the 300 seamen wlio erected and 
manned tlie batteries for llie attack of T'brt rornehs ree.«ived the 
sm.all medal for java. This is the only case of the Army (fold Medal 
having been conierred on a naval officer. ] 
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after the close of the Great War, however, do we meet with 
the real prototype of the war medal as we know it to-day; for 
the Waterloo Medal of 1815 Ls the first actual “general"' 
medal tliat was ever issued, becatse it was issued precisely' 
alike to all ranks. In tlie twelve cases in which we have seen 
that a medal was given to all ranks, the medafs differed either 
iu size or in metal, or in both, according to tlie rank of the 
recipient, and in eight out of the nine issued iry the Hon. East 
India Company the award was withheld from the British officers 
and men employed. Again in none of the cases quoted were 
the awards made by tlie Crown. The “ Dunbarmedal was 
awarded by the Commonwealth parliament. The men of the 
Nile and Trafalgar wore their medals through the generosity 
of private indiv'iduals. In the other nine rases the award was 
made by the directors of the lion. East India Company. It 
was with the issue of the Waterloo Medal that all tliis was 
changed and for this well-merited and much-prized boon the 
Services owe all gratitude to the duke of Wellington. Writing 
from Orville on June 28,1815,10 H.R.H. tlie duke of York, 
he says:— 

“ 1 would likewise beg leave to suggest to your Royal Highness 
(the then LonimaiukT m-chief) the expediency of giving to the non- 
conimissioned offictTs and soldiers wigaged in the batik of Waterloo, 
a medal. I am convinced it would have the l>cst cflect in the army; 
and, if that battle should .settle our concents, they will well deserve 
it." 

Again, writing from Paris, Sept. 17, 1815, to Lord Batlmrst. 
then war secretary :— 

“ 1 have long intended to write to you about the medal for Water¬ 
loo. I recommend that we should all have the same medal, hung 
to tlic same ribband as that now used with the medals.’* 

(/.<?. the army gold medals ujid crosse-s). It is also fair to point 
out that in his place in the House of Commons, and on the 
day after the duke's letter to the ronirTumdcr-in-rhirf had been 
penned, William Watkin^ Wynn urged tljat moduls should 
be given to the survivors of Waterloo, and that lliey should 
be the same for both officers and men, “ .so that they who had 
been fellows in danger might bear the same badge of honour.*' 
And so came into being that type of “ general ’* medal, which 
beginning with Waterloo hoi continued down to the present. 

The description of these later medals, and‘the points of 
interest about them, will now be given as fully tis exigencies 
of space will allow. 

T. Waterloo^ r8T5.—Awarded by the Prince Kcgciit, i8r6. Ob¬ 
verse: Bust of tlic Prince Kcgent Leg. GEORGE P. REGENT. 
Reverse: Fiigure of Victory seated, in h<‘rriKlit hand, a palm branch; 
111 iicr left, an olive hranch. AI»ovc, WELLINGTON; below, 
WATERLOO, JUNE iK, 1815. Ribbon: Crim.son with bfuc borders 
(Plate 1 .). Clasps : Nil. 

Die militication of this award was made in a niemoranduiu by 
H.R.H. the commander-in-chief, dated Horse Guard.s, March 10, 
i8r(), and it is worth noting that the prince regent commanded that 
the ribbon “ shall never be worn but with tlicinedaJ suspended to iL" 
riK* medal was conferred on all the Bntish tncxip.s, mciudiug the 
King's (ierman Legion, present on the i6th June hL Quatre Bras, 
on the r7th in the fighting tliat took place diiring the retirement 
Ihronph t JenapiK' to Waterloo, and on the ibtli at Watx'rioo. It was 
al!4o given to four regiments, 2nd Batt. 35! h, ist Balt. 54th, and Batt. 
49th, and iRl Batt. qist Regiments of FooL which formed Sir Charles 
C'olvill(?*R Brigade, which was dctachod. The reverse of this modal 
would appear to have boon copied from the Greek Coin of Klis, about 
450 U.C., a s|X)Cimcn of wiiir.h is in the Britts^ Museum. The nwHala 
most prized bv collectors are Uiose of the ist, 2nd, and 6th I>ragoonB 
(the “ Union Brigade ’*), and tlic 28th and 42nd Regiments of Foot,# 
as those regiments suffered very severely and consequently fewer 
.survivors roccived the modal than in other corps. 

2. Ghuznee, 1839.—Awarded by the Government of India, 184:3. 
Obverse: The Gateway of tiie Fortpess. Bek>w, GHUZNEE. 
Reverse; In centre a space for name of recipient; above,23rd July; 
below, a mural crown with underneath it 1839; the whole witimi 
a wreath of laureL Ribbon: Particoloured, crimaon and green 
(Plalu 1 .). Clasps : Nil. 

This medal originated with Shah Soojah, who.se part the Indian 
government toi^k in the Afghan Iroubles oi the time. Hi.s downfall 
and death having taken place before the medals were ready, the 
actual award was made by the Government of India. It waa origin¬ 
ally ordered (Bengal Military Proceedmgs, May 27, 1842; Non. 151 
and T52) that the riblxin should Ik.* gr<K*n and yellow, and it was 
undoubtedly so worn by some I’ecipdents; but there is no official 
record to show why the colours were altered to green and crimson. 

XVlli. I a 
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The medal was awarded to all troops both of the Crown and of the 
Company that were actually present at the siege and capture of tlie 
lortress, July 21, 22, and 23, 

3. .SyfW. ii>40.—Awarded by the Sultan of Turkey, 1841. Obverse : 
A forireiis on which the Turkish flag is flying, and above six stars; 
beloM, in Turkish, " The People of Syna; and the Citadel of Acre, 
A.H. 125^*'^ Keverse ; Cypher of the Sultan, within a laurel wreath. 
Kibbon : Ked with white edges. Clas])s : Nil. 

TJic vSt Jean d'Acre medal, as it is commonly called, was awarded 
to the olfleers and men of the Bntisli fleet that were engaged in the 
operations off the coast of Syria, against Mehemct Ali, which culmi¬ 
nated in the bombardment and capture of St J oan d'Acre, Nov. 3,i8<(o. 
I’he medal, in. in diameter, is purely a naval medal therefore, 
although a few artillery and engineer officers doing duty in the fleet 
received it. It was given in gold to officers of flag rank and captain.s 
(or field officers), in silver to (]uartei-<leck and warrant officers, and [ 
in copper to other ranks. This is tlie only instance of th(-Te Ixung a j 
difference made according to the rank u/ the reeijuent since the | 

Burma " medal. ! 

4. C/nna, 1840-.J2 (1 si Medal) ; China, 1857-00 (2nd Medal), i 

—Awarded by Queen Victoria, 1842, 1801. Obverse; Head of 
Queen Victoria, cfiademed,). Leg. VIC'TOKIA KKGINA. Keverse ; 
Naval and miliUiry trophy, with behind a palm tree, and in 
front a shield of the- j<o^■aI /Vrnis. Above, AKM IS EXPOSCEKE 
PACEM. In exergue. (TUNA i8.j2.' Kibboii . Ked with yellow 
borders (Plate I.). tla.sps: 1st medal, ail; 2ik1 medal, six — 
CHINA 1842; FATSHAN 1857-; CANTON 1857; TAKU FOKTh ' 
i 858«; TAKIJ l-UKTS i8tn>; PEKIN 1800. ! 

The first (Tiina medal was awarded to all the naval and military ; 
forces, botli of the (Town and of the Hon. J;.ast India Company, that 
took part in tlie first China War, 1840 42. Another ined.d was 
struck, and is to be lound in proof, but it was never issueil, as it was ' 
deemed Tt might give offence to China. Of this the obverse is the 
same as that desrnbed above; but the reverse luut, under the same 
motto, tlie Biitish lion trampling upon the Chinese dt.igon. and 
in tile exergue, NA.XKING 1842. The second China medal was 
similarly awarded to both the naval and military forces, British and 
Imlian. that took part in the secoiu) Cliiiia War, 1857 (lo. 'Vo those, | 
however, who we/e already in ]iosses.sion of the lir.s.t China medal 
the .second medal was not awarded, they reei'iving a clasp CHINA i 
1842 to go on thiur original medal, together of course with the clasijs ; 
to winch their services in tlu- secoiul war had entitled tliem. Tnc 
second medal was in lact not a new decoration but a re-issue. Tho 
first China medal was tlie first to be issiu’d with the cfiigy of ^Hieen 
Victoria upon it. 'j‘he first medal with clasps lor the second China 1 
War is very rare, and in almost every case would probably be fouud 
to be u naval medal. Qf the second medal only one was issued 
w'lth all the five new clasps. 'J'his was to a Koyal Marine Artillery- 
iiuin, and it is now in the Cheylesmore r.ollecUon. Medals s]>ecinl)v 
valued by collectors are those given to the isl Dragoon Guards with ' 
the two clasps TAKU FOlClb 18(10 and I’h.KlK 1800, as only two 
scjuadrons 0/ the rcgiinenl were present. In a G.O. bv Lord Ellen- 
borough, govenor-geiicral ol India, diiled Simla, Oct. 14, 1842, it 
was intimated that the Government of India would pre.sent to the ' 
Indian Army a medal, the design of which was indicated in the order, 
but this idea was of course abandoned wTien the iiuccn intimated 
Jier intention of making the award. 

5. Jellaiahad, 1842. —Awarded by the Government of India, 1842. ! 
First medal- (Sbverse: A mural crown; above. JEl.l.ALABAD. 
Keverse: VII April 1842. Second medal'-Obverse: Head of 
Queen Victoria as in China medal, but legend. VICTOKIA VINDEX. 
Keverse : Figure of Victory flying, in licr right hand two wreaths, 
in her left the British flag. Beneath, the town of Jcllalabad. Above, 1 
JF.l.LALABAD Vn APHIL: in exergue, MDCCCXLIT. Ribbon ' 
(both medals) ; Military ribbon of India (Plate I.). Clasps ; Nil. 

In a G.O., dated Allahabad, April 3(1, 1842, l-ord Flleiiborongli 
announced that the Government of India would present a medal 
to the C.ompany's trooyis, and with the consent of her majesty, 
to those of the Crown, that held Jellalabad under Sir Robert Sale 
(Nov. 12, 1842—April 7, 1842). The queen's conseiil to her troops 
(13th Foot, now Somersetshire Light Infantry) receiving the medal 
was granted in Augus^. The governor-general being dissatisfied 
with the first medal, made at the Calcutta Mint, the 9ccon<1 (gimerally 
. known os the " ITving Victory ") was ordered in England, and it 
was notified that on tlioir arrival the first medals, all of wliich had 
been distributed, could be exchanged for the second. The new issue 
was ready by March 13,1845, but the recipients apparently preferred 
the original medals, for very few were exchanged. Both are very 
rare, lor only 250(1 medals were issued. The “ military ribbon of 
India " is a tri-colour composed of the three primary colours shading 
into one another. It was designed by Lord ITlenborough, and is 
intended In symbolize' an Qrient-il sunrise. 

b. Afghanistan, 1842 (1st Afghan).—Awarded by Govcmnieni 
of India, 1842. Obverse ; Head of Queen Victoria as on First 
China Medal. Reverse : No 1. CANDAHAK 1842 within a laurel 
wreath; above, a crown. No. 2. GHU 7 .NEE CABUL each within 
a laurel wreatli; above, a crown; below, 1842. No 3. CANDAHAK 


' The .second medal has no date. 

Royal Nuvy and Royal Marines only. 


GHUZNEE CABUL 1822 all within a laurel wreath; above, a crown. 
No. 4. CABUL 1842 within a laurel wreath; above, a crown. Ribbon: 
Military ribbon of India (Plate I.). Clasps: Nil. 

The authority for this medal is a G.O. of the goverpor-general dated 
October 4, 18^. It was awarded to all troops, botli of the Crown 
and the Hon. East India dbmpauy, who took par| in tlie operations 
' in Afghanistan in 1842, that is to say the second phase of the first 
Afghan War. The medal, with reverses i, 2 and 3, was awarded 
' to those troops that were with Major-Cieneral Sir William Nottin 
Candahar, and took part in the operations around tliat place, re¬ 
captured Ghuznee, and then joined hands with (he column under 
Major-General Pollock at Cabul. The medal with rcver.se 4 was 
awarded to the column which advanced from Pcshawur on Cabul, 
being joined en route by the victoriou.s garrison at Jellalabad. This 
rs the first of the four occubioiis on which tlie reverse of a medal has 
been used to denote the actual part taken in the operation.s by the 
recipient, in the manner tliat is how done by clasp.s. Of these 
meiials the one with the No. 1 reverse is the rarest, as its issue was 
confined to the small portion of his army that Major-General Nott 
left behind him in Candahar. The medal with the No. 2 reverse 
is also rare, as its distribution was very limited. 

7. Kelat-i'Ghihie, 1S42.—Awarded by Government of India, 1842. 
Obverse : A shield inscribed KELAT 1 GHILZIE encircled by a 
laurel wTeath, and surmounted by a mural crown. Reverse : A 
military trophy; beneath, on n tablet. INVICTA MDCCCXUI. 
Ribbon; Military ribbon of India {Plate I.). Clasps: Nil. 

The authority for this medal is the same as that for the First 
Afghan Medal, and the medal itself was awarded to the troops of 
the Hon. Ea.st India Company, which defended this hill fortress for 
several months, and finally, before they were eventually relieved 
(rom C-andahar ultfily routed and drove off a force of four thousand 
men. As the medal was given only to Q50 in all (forty being 
European artillerymen, the remainder native troops), it is naturally 
very scane. 

8. Stiiiic, 1843.--.Awarded by Queen Victoria to the fortes ol the 
Crown, and by the Government of India to the troops of the Company. 
Obverse : Head of Queen Victoria as on First China Medal. Keverse : 

I. MElvANEE i84P 2. HYDERABAD 1843. 3. MEKANEE 

HYDERABAD 1843. In each case the inscription is surrounded 
by a laurel wreatli, and surmounted by n crown. Ribbon : Military 
ribbon cjf India (I’lalo 1 .). (Tasp‘; ” N’il. 

The award of a medal for Sir Charles Napier’s conquest of Sinde 
was first notified, as far as the troops ol the Crowm were concerned, 
by a letter from Ixird Stanley, then war setretary, to tlie president 
of the India Board, dated Juiy 18, 1843, and it is W'orth noting that 
this is the only in«?lance of any medals for Indian service being paid 
for by the Crown, The notification of a similar award by the CRivcm- 
ment of India to tlicir own troops, followed in a G.O. by the governor- 
general, dated September 22, 1843. Tho award wa.s confined to 
those who had been present at eitlier Meoanec or Hyderabad, and 
the medals were issued according as to which actions the recipient 
had been pu.sont, no one of course receiving more than one medal 
for the canijiaign. In addition to llie land lorcos of the Hon. East 
India Company, the medal was also given to tlie naval officers and 
crews of the Company's flotilla on the Indus. 'I'hc only Crown 
regiment tliat received this medal was the 22nd Foot. 

9. Gwalior, 1843 (“ Maliarajjioor " and “ Punniar " Stars).— 
Awarded by tho Government of India, 1844. This decoration tixik 
the form of u bronze star of six points, 2 in. in diameter. Obverse; 
In centre a silver star, in in diameter, around the centre of 
which is a circle in which is inscribed either MAHAKAJPOOR 1843 
or PUNNIAR 1843, and in centre of circle the <lale 29II1 DECK. 
Reverse : Plain for name and regiment, or curjjs, of recipient. 
Ribbon : Military ribbon of India (Plate 1 .). Clasps : Nil. 

The award of a m<*dal to the troops of the Crown and the Hon. 
East India Company engaged in the Gwalior Campaign of 1843 
wa.s first notified in governor-general’s G.O., dated Camp, Gwalior 
Residency, January 4, 1844: and the queen’s permission for it lo 
bo worn by Crown troops given June 26, 1844. The force moved 
in two columns, the main and larger under Sir Hugh (Viscount) 
(iough, the smaller under Major-General Gray. Each force fought 
an action on the same day, December 29,1843, the former at Maharaj- 
])Oor, the latter at Punniar, and the star wa.s inscribed according to 
which action the recipient was engaged. Tin* stars were manu* 
lacturcd from the metal of the captured guns. The star given to 
Sir Hugh Gough had in the centre a silver elephant in lieu of a silver 
I star, and it was originally intended that all should be the same, but 
' the silver star was substituted for reasons of economy. As tlicro 
; were fewer troops at Punniar 1 hn 1 star is of course the more un¬ 
common. 

10. Sutlej, 1845-46 (ist Sikh War).—Awarded by Government 
of India, 1845. Obverse : Head of Queen Victoria as on First China ^ 
Medal. Reverse : Figure of Victory, standing, with in right hand * 

I outstretched a wreath, in left a ]>alm branch; at her feet a trophy 
of ca]>tiircd Sikh weapons and armour. In exergue, name and year 
of the first battle of the w ar in which recipient was engaged. These 
' inscri])tions are four, viz. MOODKEE 1845, FEROZESHUHUR 
j 1845, Al.IWAL 1846, SOBKAON 1846. Ribbon ; Blue with 
crimson borders (Plate 1 .). Clasps: FEROZESHUHUR, ALIWAL, 
SOBRAON. 



MEDAL 11 


This award, given to aU the troops, both Crown and Hon. East 
India Company engaged in the First Sikh War, was first notified 
in goveraor-generars G.O., dated Camp, Ferosepore, December 35, 
xb45, tho queen’s consent for Crown troops to receive the medal 
being given six ihonths later. As there was a considerable number 
of troops engaged in this campaign, llie medal is not a very rare one, 
but a very rare cdhibinatian is the medal with Ferozeshuhur in the 
exergue and the clasp for Aliwal,as only half a aampany of native 
artillery was present in these two battles and in no other. This 
is a specially noticeable medal,,for it is the first time tliat “ clasps " 
were issued with a “ general ""medal, tlic precetlcnt followed being 
that of the Army Gold Medal. For every action after his first battle, 
which was inscribed on the medal itsell, Uic recipient received a clasp. 
Thus a medal with " Moodkec '* in tlie exergue migJit carry one, 
two or three clasps; a “ Sobraon " medal could have no clasps. 
This and tlic "Punjab" medal, to be described later, are generally 
considered to be the two finest pieces of medal work by W. Wyon, 
K.A. 

11. Navy General Service, 1793 1840.—Awarded by Queen 
Victoria, 1847. Obverse : Head ol Queen Victoria as on Inrst Cliina 
Medal’ under head, 18^8. Reverse: Hritannia seated on a .sea 
horse’ in her right hand, a trident; in her left, a laurel branch. 
Ribbon: White, with dark blue borders (Plate 1 .). Clasps; 2^1 
clasps in all were granted, of which 55 were lor " Boat Service." 

An AdmiraMy memorandum dab'd June t, 1847, notified the grant 
of tJiis award to commemorate the services of tlic fleet "during (lit* 
wars commencing in 1793 and ending in 1815," and tins practically 
tuiilmed the award to those operations for which the Navy Gold 
Medal (see aiUi) had been conferred. Subsequently, however, a 
board of adinirids was appointed to consider claini.s, and on tlieir 
recommendation an Admiralty memorandum dated June 7, 1H4K, 
extended the grant. Clasps were to be given for : (i) All (ruld Medal 
actions or operations. (2) All actions in which fir.st licutenaal.s or 
lummander.s were promoted, as liad been cuslomary after important 
and meritorious engagements. (3) All " Hoat Service " operations 
ill winch the officer conducting the operations was promoted. (4) 
h'or, in co-operation wilii the land force.s, the siege and capture of 
Martinique iHoy, Guadaloupe 1810, java j8jt, and SI Sebastian 
1813, for all of which operations the Army Gold Medal had been 
awarded; and (5) The BomliardmenL of Algiers, the Battle 

of Navarino, 1827; and operations on the coast of Syria, 1H40. 

AH hough the medal is purely u naval one, vet it was conferred 
on a tew soldiers who had done duty in the fleet in actions or opera¬ 
tions, for which the inedal was granted forty military ollicers 
in all received the Navy G.S. medal, one, Captain Caleb Chute, 
(>qUi Foot, with two clasps, viz. " T4th March, 1795 " and " St 
Vincent." It is very difficnlt to eoinpile an absolutely accurate 
list of all the clasps issued, for in several cases more than one clasp 
was given for the same action, and there were moreover nine or ten 
c]asp.s allowed ior >vliich no claim.s appear to have been made good. 
Tho combination of tlu- clasps is endless, but it is curious to note 
that medals with more tlian one, or two cla.sps are rare; with fout 
or live clasps, very rare; and the highest number ol clasps issued 
wUli any one medal is six. Amongst very rare clasps the follow¬ 
ing may be mentioned. One survivor only, Lieut. Baugh, the 
officer in command, w.as alive to claim the clasp " Rapid, 24th April, 
1808." Only two claims were proved for " Surly, 24th April, 1810"; 
six for " Castor, 17th June, i8g^"; seven for "Amazon, T3th January, 
1797"; eight for " ( oiifiance, 14th January, 1809”; and ten for 
" Acheron, 3rd February, 1805." Of " Boai Service" clasps only 
three were, claimed for " 2nth December, 1709”; four lor ''9th 
June, 1799"; and eight for " Toth July, 1799," (.All "Boat 
Service " clasps are inscritied " Boat Service " with the day and 
month on the left, and the year on the right.) In all nearly thirty 
thousand claims were proveil lor the mcilal. 

12. Army General Service, 1793-1814.—Awarded by Queen 

Victoria, 1847. Obverse : Head of Queen Victoria as on First China 
Medal; under head, Reverse: Queen Victoria on a. dais 

is placing a wreath on the head of the duke of Wellington, who kneels 
on his left knee before her, holding in his right hand the baton of a 
Hbld marshal; at the side of the dais is a lion dormant. Legend : 
TO THE Bl'UTlSH ARMY. In exergue: 1793-1814. Ribbon: 
Crimson witli blue borders (Plate 1 ,). Clasps; EGYPT, MAIDA, 
KOLEIA. VIMIERA, SAHAGlJN,i BENEVENTE,^ SAHAGUN- 
BENEVEN'l K,' CORTJNNA, MAR'IJNIQIIF.,^ TALA VERA, 
GUADALOUPE,« liUSACO. BARROSA, FUENTRS D'ONOK, 
ALBUHERA, . 1 AVA,« CIUDAD RODRIGO. BADAJOZ, SALA¬ 
MANCA, FORt DETROIT, CHATEAUGUAY, CHRY.STLER'S 
PARM, VITTORTA, PYRENEES, ST SEBASTIAN,“ NTVELLE, 
NIVE, ORTHES, lOULOUSE. 

This medal, frequently erroneously termed the " Peninsular War ” 
medal, was awarded to the .survivors of the military forco.s of the 
Crown that had taken part in the l^eninsular War, and in contem¬ 
poraneous operations in other parts of the world; it was also given 
with the clasp " java " to the European troops of the Hon. East 
India Company; with the clasps " Martinique " and " Guadaloupe " 
to certain local West Indiam Corps; and with the clasps "Fort 

’ Whether in one or both actions, only one clasp awarded. 

“ A similar clasp was given with the Navy G.S. medal. 


Detroit," " Chateauguay," and " Chrystler’s Farm," to some Cana¬ 
dian militia and local levies, as well as to some Indian auxiliaries. 
The award of the medal, and all the clasps except " Egypt," bear 
date June i, 1847, but the clasp " Egypt " was not granted till 
February 12, 1850. Although the meual is supposed to com¬ 
memorate services " during the wars commencing in 1793, and ending 
in 18x4," the earliest operations for which the medal vij|is awarded 
did not take place until 1801. No medal was issued wiUiout a clasp, 
and as will be seen the medal was awarded only for those actioiKs 
or operations for which the Army Gold Medals (including that tor 
Mmda) liad been awarded; and in addition for the operations in 
Egypt in 1801. The combination of clasps is endless but only 
two medals were is.sued with lilteen clasps, though several survivors 
proved their claim to fourteen cla.sp.s. Jn fact medals with seven, 
eight or nine clasps are not common, tho.se with ten, or more, dis- 
tiiictly rare. I'or example, taking only medals issued to officers 
(including those of tho King’s German Legion), three were issued 
with 14 clasps, three with 13, nine with 12, twelve with 11, thirty-six 
with 10, fifty eight with 9, ninety with 8, and one hundred and four¬ 
teen with 7. By far the rarest of all clasps is " Benevente," as 
according to the War Olfice lists only three would appear to Jiave 
been Issued, viz. to Captain Evelegli, R.ll.A., Ftc. G. Barrett, 10th 
Hussars, and Pte. M. Gilmour, iSth Hussars, although a medal with 
tins clasp having every appearance of being genuine and issuerl 
to l*te. \Villiam Lyne, 7II1 Hu.s.sars, was in the collection of Colonel 
Murray of Folmai.se. Sahagun also is a very rare clasp, as if was 
received only by fifteen men of the 15th Hussars and a few others 
The three North American clasp-s arc also very rare, especially 
Chateauguay. Leaving out awards to Indian warriors, the statistics 
regarding the issue of the North American clasps are approximately 
as follows. Al Chateauguay some u»o men fought, and 132 survivors 
proved for the dasp, of which nil except three of the Royal Artillery 
were Canadians, hur ChrysLler's l‘arm, the next rare.sl cl&sp, out 
of about 8(m engaged 170 idaiins were proved : viz. 79 of the 891)1 
hoot, 59 Canadians, 44 of Die 49th Eoot, .'iiid 4 Royal Artillery. Al 
Fort l>etroit, 1330 men wore engaged, and those who proved for tlie 
clasp included 210 Canadians, 52 of (he 4iRt boot. 5 Royal Artillery, 
and one man of tlie .^ist Fool (who also got the clasp for Chrystlcr's 
harm). One man proved for all three clasps, another for " i ort 
Detroit " and ‘ Chateauguay," <1 third for "Chateauguay" and 
" Chrystler's harm." The former medal is said to be in the cabinet 
of a New York collcclor. Two " regulars " al.so proved lor the medal 
with clasps for " I'ort Detroit " and " Chrystler's Farm," the one 
belonging to the Royal Arlillery, the other to the 49th hoot. The 
medal ol the former sold-ai the Cireg sale, in 1887, for /25, 10s. 

13. Vunjaby 1848-49 (2nd Sikh War).- Awarded by Goyernmeul 
of India, 1849, Obverse : Head of Queen Victoria as in First 
China Medal. Reverse : Sikh cliicfs delivering up their amts to 
Sir Walter Raleigh Gilbert, near Rawal Hindi, March 14,1849. Above, 
TO THE ARMY Oh' THE FUNJAB. In exergue,-MDCCCXLIX. 
Ribbon : Blue with yellow stripes at side (Plate 1 .). Clasps : 
MOOLTAN, CHllJANWAT.A. GOOJERAT. 

'The award of this medal was first notilied by a G.O. the governor- 
general, dated Camp, Ferozepore, April 2, 1849. The medal i.s one 
of special interest, for it establishes the principle that now rules, 
viz. that every one participating in a campaign (including for the 
first time civilians) was entitled to receive the medal, apart from 
those w1h» received the medal together with a cla.sp for^ specific 
ai. tion. Tlie medal in fact was granted " to every officer and soldier 
wliu has been employed within the Punjab in this campaign to the 
date of Die occupation of Feshawur." In other words it was granted 
to all who liad served " during this campaign within the territories 
of Maharajah Dulccp Sing," irrespective of whether they had qualified 
for any of the clasps. A very large number of medals was therefore 
issued Without clasps. Another interesting point about this award 
is that after its grant it was laid down that in futun* no medals were 
to be issued by the Government of India without the consent of the 
Crown. As a matter of fact the Government of India was for the 
future only concerned in the grant of the two medals that followed, 
namely the First and Second India General Service Medals. No 
medals were issued with more than two of the three clasps, the com¬ 
bination being either " Moollan " and " (ioojcTat " or " ChUianwala " 
and " Goojerat.” Very rare medals are tho^’ of the 24th Font with 
the clasp tor " C'biluiTiwala," as in that action they lost more than ^ 
half their strength, their casualties amounting to 49?) of whom 250 
were killed or died of wounds. Another rare medal is that given 
without a clasp to the officers and men of the Indian Marine that 
manned the Indus Idotilla; and more rare still is the same medal 
with the " Moolt.an " clasp which was given to a naval brigade landed 
from the same flotill.a. 

14. India, 1799-1820 (ist India G.S., officially styled " India, 
1851 ").—Awarded by the Government of India, 1851. Obverse: 
Head of Queen Victoria as in First China Medal. Reverse : Victory 
seated, in her right hand a laurel branch, in her left a wreath; on 
the ground beside her a lotu.s flower, and in the left background a 
palm tree and trophy of Eastern arms. Above, TO THE ARMY 
Ol*'INDIA. In exergue, 1799-1820. Ribbon: Sky blue (Plate!.). 
Clasps : ALLTOHUR, BATTLE OF DF.LHI, ASSYE, AS- 
SEERGHUR, LAvSWARKEE, ARGAUM,* GAWILGHUR, 
DEFENCE OF DELHI, BATTLE OF DEIG, CAPTURE OF 
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DEIG, NEPAUL, KIRKEE,' POONA,' KIRKEE-POONA.' 
SEEtXbULDEE.^ NAGl-OKE,' SEETABUI-DEK-NAGPORE,' 
MAHEIDPOOR, OORYGAUM, AVA, BHURTPOt)R. 

This medal was awarded '* to the surviving officers and soldiers 
of thi- Crown and of the Hasf India Company '' who took part in any 
one* of sevonteen specified actions and operations which occurred 
in India, ifepaul and Durma, during the first twenty-five years ol 
thp 19th century. '* including the olheers and seamen of the Royal 
Navy and the Cf>m)>any’s Marine wiio took pari in the first lUirinese 
War." l*he queen's consent to the grant of this modal was an¬ 
nounced in the F^ondon Gazette by a Notice of the C'ourt of 1 >iioctors, 
dated March 21, iS.st. It wAs s\ibsequently nolihed I0 the British 
Army by ft Horse Guards G.O., dated March 21, 1851; In the Royal 
Navy hv an Admiralty memorandum oj tlie same dale; and to llie 
Army in India !>>■ a govornor-geiicrars (».<)., (bled April i.^. iS'ii. 
In thi^' metbl again there is a discrej>anry in dating, lor though it 
is dated T700 the first action for which it was awarded, tin 

stonning ol Allighur, took jdare on Sej)leml>er *’4, 180^ No modal’ 
were issued without clasps, the largest combination of clas])s know'll 
being five. According to the Tlidia tdlice leroids there were ajv l 
jMrentlv men entitled to as manv as v ven da^’ps, hut whether any | 
iru’dal was issui‘<l with more tlian five is ver\’ floubthd. That I 
awarded to the duke of Wellington had tliree cLisjis, “ Assye," , 
Argaiim " and “ Ciawilglmr.” With the exLejilion of inedHl' | 
issued with the Ava and Bluirtjiore clasjis, this medal is a rare one, 
and with a largo numlx^r of tin* clasps, all cxcejU perhajis those lor • 
Nejiaul and Maheidtxire, an oxtreniely rare one. The rarest of all 1 
is ScetalKildoe," as onlv two !• uro|K-}ins and two natives an- known I 
to have roceivc'd d. “ l'* fc‘iiee o! Ik-lhi " i.s also a eery ran* clas]>, | 
as the garrison onl\' compnsecl two weak battalionsot nativ'e infantry; 
us is also " ('orvgfiutn,” which was issued to only tw<; V'.uroi-Xians, 

" both otficers," and sc*ventv'-five natives. The only Kuropean 
troops ^ire.srnl at t'orygaiiin were an olfici*! and twenty-six men ot 1 
the Madras Arlillers, of whom tlie oflicor and tw'olve men were 1 
killed and eight wounded. As the Burma" medal had already 
iHvn given to the Comi>aTiv‘f> native oflirers and soldiers for the 
first Hiirinese War, only tlie haii'opean ollicers and men of the 
Company's service received the medal with “ ^\fl" clasp; but as 
the “ Nepaul ” medal had not lK‘eii given to «J 1 the natis'e troo])s • 
wlio actuallv wrved “within tlie hills," the medal with ela.sp | 
■'Nep.inl " was granted to those native troops who had no! 
received the Nepaul meilal, as w'cll a.s io all the Oimpany's 
lMHoj>c.'in officers and men. 

ly. }fidiiiy i 852"0‘> (^nd IniH.i (i.S., olhcially styled “ Indin, 
"). Awairdwl by Uie(h>verniiieiit ol rnclin as fur us the first 
twc' issues with their clasps are coiu’erned, all subse(|u(Mit issues and 
clasps, witli the exception ol the Iasi two, by ^leen Victoria; the 
last two issues and clasps by King JCdward VlT. Oliverso: Hoad | 
of Queen Victoria as in Virst ( hina Medal. Reverse- ■ Victory ! 
sl.inding, crowhung a nakni warrior sitting. In exergue, a lotus 1 
tlowerand lenves,sviiilioli/.ing the connexion oi the medal with India. 
RiblMUi : Red. with two blue stripes, lorming five 3 *mcli stripes ' 
(IMntr L). Clarps : RICGU.* I’h.KSl A,« Nt)RTH-WICS^L FRoNTlKK, 
IIMHICYI.A, BHUOTAN, LOOSllAl, PKRAK JUWAKJ 

1877-78, NA(tA 1870-80, JUiRMA tSSs-H;,-' SIKKIM j888, 
HAZARA THH8. BURMA 1887-80, CHI N-l.OOSHAT 1880 00. 
SAMANA 180!, HAZARA iHqi, N.l*:. FRON'IIl-R i8ot. ljUNZA 
T8nT. BllStMA iH8o-C) 2. TAJSHAl i88<>~02, WAZIRlbTAN i8o4-gs. 

( lUN HILT.S 18^2-0?, KACHIN HILLS 1802-9^, 

The (pieen’s assent to this award, to those ol ll.M.'s Si'a and 1 -and 
Forces, as well as those Iwlonging to the JCasl Ituha Conqiaiiv’s 
Kstablishinent engaged in tin* second Burmese War, was first 
made known to the (iovrrnmeiii of India in a letter from tlie Court 
of Direclors, April (>, 185^. In a niiiuite by Ixird Dalhousie, the 
govcnior-geiu'ral, December c), iS.S'ii, it had been suggested *' whetlier 
it would not be liettcr for the future, instead of issuing a sejiavute 
Medal for each campaign, to have one medal, sneh a.s the ‘ Indian 
Medal ' {i.e. lh<- ‘India, 1851 ' Medal), W’hich should be i.ssued once 
to each indi^•ldual entitled: the particular service tor w'hich it is 
granted l>eing recorded upon a liar, and every subsequonl service' 
which may be thought to deserve distinction being recorded bv an 
additional Tiar. This plan would avoid the multiplication of Medals, 
which has accumulated of late years, wlucli 1 humbly think is 
• undesirable." In another letter from the Court of Directors to the 
Government ot India, March i, i8s;4, this suggestion is approved, 
and it was ordered that after “ a fiuilable design " hud been piticuTcxl 
(L. C. Wyoii designed the Tcversc), " the Medal to b<* now struck 
shall be of a general character, the particular stTvicc- for which it 
is now granted, vnV. ‘ Pegu,' being recorded on a Bar. In the event 
of the same soldiers being entitled hereafter to anothcT similar 
distinction, the service w ill lx.* recorded by an additional Bar to the 
same Medal." Occasional mistakes have however been made, for, 
since the issue willi the clasp for the Perak from which 

time it has become cu.*itomary to date 1he;d||||| many instances 
have occorred of men having received two with clasps for 

different campaigns. Tlic issue I0 the Persian Expeditionary Force 

Wlielhcr in one or both actions, only one dasp awarded. 

* The Royal Navy or Indian Marine, or both, reccn*ed the medal 
fi^ilh thc»e clasps. 


I (1856-1857), with the clasp " Persia," was awarded by the Court of 
Directors January 19,1858, and Banetioned by the queen in the same 
i month, l-'he first issue of the medni by the Crown was authoriaed 
, April 15, i 8 S 9 , with the clasps " North-West Frontier " and " Um- 
' b^a " the former covering various expeditions between 1849 nnd 
! 1863,’the latter the hard-fought Umbeyla Cam7>aign of the latter 
I mentioned year. All subsequent issues of the award were made by 
I Queen Victoria, with the exception of tliose that carried with them 
I liie dasps “Chin Hill 1892-93," and " Kachin Hills 1892-93," 
which were only awarded ten years afterwards by King F.dward Vll., 

I and notified m Armv Ordei 9 of January 1903> the medal, which 
[ had meantime been su|HT.se(ied b\' the Third India (LS. medal 
I de.scribed Mow, Ix-ing re-issued with these last two clasps. The 
' comWnalion 0/ clasfis with thi.s medal is ver>- nnmerons, but nieilal'. 

' with more than two or thrf*<- clasps are rare. Seven is proliabi) 
tlv grente.st niimK-r awarded wUh anv one nudal, and a medal with 
thi.s number, viz. “ UmlKwla." “North-West Frontier," "Jowaki 
1^77-78," “ Burma 1885-87, ' " Hazara 1888,’’ " Samana 'iHqi." 
and “ lluiiza iHgi," was granted to Bhanga Singh, Sardar 
Bahadur, who retired as Siibadar-Majov of No. 4 (Derujat) Mountain 
Battery. Sir William Lockhart {(j-v.) had the medal with six clasps. 
The rarest of all the clasps i.s probalil}- “ Hunza 1M91," as less than 
a thousand nu'ii were eniplov<*d, and the majority of tliese were 
Cashmere Imjxjnal Sen’icc 'Troops, No l‘'.uro]>oan troops ^ecci^"ed 
the clasps, Looshai," “ Naga 1879 80," or “ Hunza 1891." 

“ Sikkim 1888 " is also a rare clasp as only some 2000 troops were 
employed, the only Hnrotieans being two comjianies of the 2nd 
IK'rbyshire Regiment. So also is “ N.F. Frontier 1891,“ tor in the 
Mani[)ur Exficdition lor vluch this clasf) was given alxiiit 3000 men 
were employed, the only Europeans being four companies of the 
King's Royal Rifle t'orjis. It was with the issue of this medal with 
the clasp “ Burma i88s~87,'' th.'it the precedent was set of award¬ 
ing th<* modal and rl:isj> in bronze to all autliorized followers,” a 
precedent that was lollowed in all siibseqnenl issues. 

J 9 . Sot 4 th Aftua, 1834- p'), t84<.'-47, i 85 <»-- 5 V—Awarded by Queen 
Victoria, iHsp {South Africa, 1877-79. ite-issue of first medal. 
AwanUsti by Queen Victonn, i88o.) Obverse: Head of Queen 
Victoria as m First China Medal. Reverse : A lum crouching lie 
hind a sugar bush (/'rotea mtHlifcra). Above, SOUTH AFRICA. 
Ill oxcrgui, 18^3. In the exergue ot tlv» re ift.siied modal, the plar<‘ 
of the date is taken by a trophy of four assegais and a Zulu shi<-ld. 
Riblxm : Orange wateretl, with two broad and two natrow blue 
slrijK's (Flatv II.). Clasps: 1877-78-79, 1878-79, 1877-78, 1877, 
i8p8.1870. 

The command ol the queen that a inoilal .should be awarded to 
the survivors ofrthr forri's that had been engaged in the first, se«nnd 
and third KatftrWars (1834 -3*;,i84(> 47,and 1850 33) was notified by 
Viscount Hi#diiige, the commander-in-chief, in a Ci.O., ilated Horse 
Guardft/November 22, iH.sp Nocla'^ps wen* is.sued with this m»*(lal 
ThetnrSial was accorded only to the “ regular iorces “ {including the 
Oapt' Mounted Rifles), so local levies did not receive it. In the third 
Ival'hr War a small Naval Brigade and a detnchnienl oi Rovul 
Marines took fuirt m the O]>era1ions, and the sun'ivors rewiverl the 
medal. The award ol the re-issw w'as notili<‘tl in a (>.(). by the duke 
of Cambridgi*. commander iii-cliu-l, Augii.sl i, t88o. It was to “ be 
granted to Her M?nesty's Imjienal Forces, aiul to such of Her 
Majesty's Cohmiril borers. European or Native, as were regularly 
organized mid discij)lined ns combatants, whether raised by the 
Colonial Govei'tuueiil or bv llu- General Ofiicer Commanding." The 
I operalion.s for u liii li il ivas yiv en were against the Galekas and Gaikas 
' 1B77- 78, the (in(|U.is 1.^78, Basutos 1879, Zulus 1879, and Sekukuni 
1878 70. In both the operations against the Galekas and Gaikas, 
and in the Zulu War of 1879, the Royal Navy and Koval Manners 
took part and retciv'ed the medal. The clasiis issued w'lth this modal 
were as noted above and record the year, or ye ars, oi .service covering 
all Ifie operations in which the recqnent was engaged. No one 
received n meilal wuth more than one cla.sp. The medal without a 
clas]) was issued to such troops as were employed in Natal from 
January to September i87<j, but never crossed the lx>rdei' into 
Zuluhtnd. 

17. CriiiKia, 1851-56. — Awarded by Queen Victoria in 185Q. 
Ob^x*rs<' : Head ol Queen Victoria as in First China Medal ; below. 
1854. Rovorso : Vtcli>ry crowning a Roman soldier, who holds a 
sword in his right hand, and bears on his left arm u shield on which 
I is tlie figure of a lion. On the left, CRIMEA. Ribbon : Light bllK*, 

. with narrow yellow borders {Plate I.). Clasps : ALMA, BALA- 
I KLAVA, TNKERMANN. SEBASTOPOL, AZOFF.=‘ 
i This medal, awarded to both Services, was first notified bv a 
Commander-in-chief’s G.D., dated Deceralicr 15, 1854. The grant 
was limjb‘<l Io all troops landing in the Crimea up to Septeraber rj, 

I 1855 -tlie day on which Sevastof.K)l fell—“ unless they shall have 
Ijecn engaged ajier ihai date in some expedition or o^xiration against 
the eneinv." 'This latter proviso uptflied in the main to the naval' 
claap " AZOFF," the iKriod for winch award was extended to the 
22nd ol November. The clasps for this medal are very ornamental, 
being in the shape of oak leaves, ornamented w'ith acorns. l‘he 
Royal Navy and Royal Ma*‘ines, l>esirWis the “ Azoff " clasp, received 
the claspa " Balaklava," “ Inkermann,” “ Sehaslopol." The 


Royal Navy and Royal Marines. 
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larffeg.t numbor of olavpa to tjay one medal is four. Ceirtain non-* 
combatants received the medal without a clasp. 

18. ialMCf ib54*'55.'<-Awarded by Queei) victoria, (856. Qb* 
verse : Head of Queen Victoria aa in First China Medal. Keverse ; 
Britannia seated and holding a trident in her right hand. In the 
background fort^ Above, BALTIC. In exergue, 1854-1855. 
Kibbon : Yellow, with pale blue borders (Plate L). Clasps: Nil. 

Thiseaward, notified by Admiralty Order, June 5, 1856, was 
granted “ to the ofhcerii and crews oi Her Majesty's ships, as well 
as to such officers and Men of Her Majesty’s Army as wore employed 
in the operations sn the Baltic in the years 1854 and 1855.'^ The 
medal is. of course, practically a naval one, but two officers and 
nmety-mne men of the Royal Engineers were employed in the expedi¬ 
tion, especially at Bomarsuud, ajid received it. 

19. Turkish CrintM Mvdal. —Aw’arded by the fiultan, 1856. 
Obverse : A trot»hy composed of a field jjicce, a mortar, and an 
anchor, the fielo piece standing on the Russian Imperial Standard, 
and having a map of Iho Crimea spresul over the wliool .and breech. 
Behind are tlic Tiirkisli, British, Ereuch and Sardinian flags. The 
flag of the nation to which tlic recipient belonged is in the trout willi 
that of Turkey, the flags of the other two nationulilieb behind, la 
exergue, " Crimea TH55," “ J.a Crimee 1855," or “ La Crimea 1855," 
according as to whetinjr the medal was intended for British, French 
or Sardinian recipients. Reverse : The Sultan's cyplier, below, iu 
Turkish, “Crimea," and the year of the Hegira, 1271, Ribbon: 
Crnnsmi watered, with brigJil green edges (Plate 1 .). Cla.sps : Nil. 

This medal was distributed to all of the Allied Forces, IhjIIi naval 
and military, which sliared in the operations in the Black Sea and 
the Cniuea. As the .slni) that conveyed a majority of the English 
medals was sunk, the remainder were issued indiscriminately, and a 
large numlxfr of the British received medals which were origiuully 
intended either for the French or Sardinians.' 

30 . /Irctu. 1K1H-1K55 (First Arctn).-—Awarded by Queen 

Victoria, 1857. Obverse ; Head of Queen Victoria, wearing a tiara. 
Legend, VJCrORlA REGINA. Reverse : A shiji blocked in the 
ke. icebergs to right and left, and in toivgruiind a sledging party. 
Above, ]d)K ARCTIC HlSt'OVERlJCS. In exergue, i8i’8-ji 855. 
RibU.>n : While (Plate 11 .). Clasps. Nil. 

This aw-ard wa.s first notlfn'd m an Admiralty Notice dated, 
January 30, 1857. It was given to llic crews of Her Majesty's 
ships eiiii>loyod in Arctic exiiloraiion, and also “ to the officers of 
the French Navy, and to .sndi volmileers as accompanied those 
exiMiditions ” : also to tiiose engaged in expeditions “ etjuijiiied by 
the govcnmieiit and ciLuen.s ot the Vhiited States": also to Ihe 
“ comniandurs and crews of the several (AiieUitions which originalcil 
in tfiti zeal and humanity of Met Majesty's subjeets"; and linallyto 
llio.He who servt‘d “ in the soveiral land expeditions, whether eqiuppwl 
by Her Majesty's government, by the lludsna’s Bay Company, or 
from privali* reRouices." '1 he niedaJ is worn on the lelt brea.st and 
takes rank us n war medal. 11 is oi.lagona) in shape, 1 '3 in., and lias 
affixed to Die uppfT edge » five poiiued star to wliiih is nftLiched 
a ring for susi-Hinsum. ‘1 In* liead of the queen, which is the work 
of L. C, Wyon, Jins never l»een reproiluced on any otlier medal. 

21, i}uiian Mutiny, 1857-58.—Awarded by the Government of 
India, 1858. Obverse ; Head of Queen Victoria as on F'irst China 
Medal Reverse : Britaimia standing facing left with a lion on her 
right .side: her right arm is extended holding out a wreath; on her 
Iclt arm is the Union ahioUl, and m her left hand a wreath. Above, 
INDIA, in exergue, 1857-1858. Kibbon : White, with two rod 
stripes, forming live J-inch .stripes (Plate ).). Clasps: DELHI 
(Mav 30 to Sep. i.p 1857): DEJ'KNC.E OF LUCKNOW (June 20 
to Sen. 25, 1857); RELIEI* Ol* LUCKNOW (Nov., 1857); LUCK¬ 
NOW (March 2 to 21, 1858); CENTRAL INDIA (jiin. to June 
1858). 

'Die grant of this award was first notified in a despatch from the 
Court of Directors to the Government, wdiich stated that “ the 
Queen lias been graciously pleased to command that a Medal shall 
be granted to the troop.y in llie Service of Her MujcHty, and of the 
East ludiu Cuinpiuiy, who have been, or iiuiy be, employed 111 the 
Kuppr(*sHion 01 the Mutiny in India " ‘J'his i.s the last medal given 
^ the Hcniourablo EavSf India Onnpany. The medal without 
clasp was awarded to all, including civilians, who had taken part 
in operations against the mutineers or rebels, and with the clasps 
eniiinerated above to those who shared in llie OfierationK speciJjed. 
Some two or three artillery men aie known to have* received the 
medal with the clasps “ Delhi,” “ Relief ot Lucknow,” “ Luck¬ 
now ** and Central Judia." 'I'he medal with three cla.sj>t>, viz. 
" DtJlhi,” ” Relief of Lucknow " and “ Lucknow " was given only 
to the oth Lancer.s ami the Bengal Horse Arlillerv, and of course 

* In addition to Uiis award the French emperor scut five hundred 
of tha French " Military Medal," to be distribuled amongst specially 
aelecUal non-commissioned officers and men of the army and Royal 
Marines, and petty officers and seamen of Die Royal Navy. Only 
two of these medals wore given to officers, vjz. the diikc of Cambridge 
.ind Sir William Codrington, the latter beinp jircseiited by Pelis.sier 
with his own medal. The king of Sardinia also distributed 450 
medals to Die BriDsh iorces, of wliich 50 were given to the Royal 
Navy and Royal Marines, and 243 to ofiiccrs and 157 to non-com- 
missioncd officers and privates of the arniy. 


various officers who served on the > staff, as, for exnm{ 4 e, Field 
Marshals Earl Roberts and Sir Henry Nornum. With regard to 
the Royal Navv and Royal Marines, the Shannon’s " brigade, 
under (Captain Peel, received the znedal with one, or both, w th^e 
clasps " iWief of Lucknow," “ Lucknftw," the " Pearl’s " bri^e, 
under Captain Sotheby received the m^al without clasp. This 
is the last medal that had on it the beauDful bead of Quvn victoria 
which was first used for the Qiina Medal of 1S42, and of which 
W. Wyon, R.A., was the artist. 

22. Abyssinia, 1867'OS.—Awarded by Queen Victoria, iSdfi. 
Obverse: Bust of Queen Victoria, with diadem and veil; around 
an indented border, oetween the nine points* of which are the letters 
A.B.Y.S.S.LN.I.A. Reverse : Within a leaded circle the name of 
recipient, ins corps, rogiiueiit or sliip, the whole surrounded with 
a wreath of lauri'l. Ribbon : Red, with broad white Ixirdcrs 
Plate L). Clasp.s : Nil. 

The sanction lor this award is to be found in a letter from Sir 
J. S. I’akington, seevotary of kUU* for war, to U.K.H. the duke 
ol Cumtindge, field marHlial commanding-in-chiof, which notifies 
the queen's pleasure “ that a medal Iw granted to all Her Majesty’.s 
Forces and Indian Forces, Naval and Military, employed ir\ the 
operations in Abyssinia, which refiuUod in tin* capture of Magdala." 
in ail 20,000 medals were struck. Thu medal is smaller lUan the 
usual, 1^ in. in diameter, and it is surmounted by an Imperial 
Crown, and a large silver ring for su.spension. It i.s altogether an 
unusual type ol medal, anil in the use ol an indented border it 
l«»llo\vs :i verv old pn»cedent, that of a medal commemorating Uk* 
victory ol Valens over Procopius, a.o. 305. (St-u Les Medallions 
di I'eMfiim romain, by W. Froehner, Paris, 1878.) The artists 
responsible lor this medal are Josepii S. Wyon and Alfred B. Wyon, 
and this bust ol the queen is reproduced on only one other medal, 
the New /.ealaiid. 

23. New ZeaUmd^ 1845-47, i8tio <>(>.—Awarded bv* Queen 
Victoria, i860. Obverse : Bust of Queen Victoria as on Abvssinia 
medal, but larger. Legend : VICTORIA D:G:BR 1 TT: REG:F:D: 
Reverse : Dated, within a wreath of lautcl, according to the period 
in which Die recijjient servotl. Abovt!, NEW ZEALAND; lieiow, 
\TKTU 1 TS HONOR. Ribbon: Blue, with a broad red stripe 
down centre (J'late 1 ). Clasps: Nil. 

The grant ol this award to tlie Army was notified in an Army 
Order, dated March i, 18(^9, and its extension to the Royal Navy 
and Royal Maniifg by un Admiralty Order, daled June 3, 1809. 
Owing to incompleteness in the returiih many medals were issued 
undated. The clales on the reverse, ni those i-ssued dated, varied 
considerubly; for the tirfit Maori War, the medal was ibsued to the 
Army with one, and to the Navy with five ditferenl dates; for the 
second Mann War, the medal was issueci to the Army with twenty- 
one, and to the Navy with live different dates. No medal was 
dated 1802, though many of the Army medals bore ^ate of a |>eriod 
covering that year, although no naval mtidals did. 

24. West Ainca, 1873-1900.—Awarded (originally as the ” Ash- 
antee " medal) by Queen Victoria in 1874, with the exception of 
the last issue, with clasp ’* lyoo,” which was awtfrded by H.M. 
King Edward VH. Obverse: IJead of Queen Victoria, with 
diadem, and veil behind, by L. C. Wyon. Lc*gend : VICTORIA 
REGINA. lieverKf: Brilisli soldiers fighting savages in thick 
bush, l)y Sir K. j. Poynter. Ribbon : Yellow, with bla<^ borders, 
and two narrow black stripe.** (Plate LL). CUasps : COOMASSIE, 
1887-H, ifkji 2, 1892, 1893-94; WITU, 1890;^ LlWONDl, 3803 
wrru, August T893;'' JUBA RIVER, 1893;** LAKE NYASSA, 

! 1893GAMBIA, i 8 <J 4 :‘-‘ BENIN RIVER, 1894;^ BRASS KJVEK. 
j 1895;“ MWELE. 1895;* ^ NIGER, 1897; BENIN, 1897;^ SIERRA 
I LEONE, 1808 €)Q; 1896-98, 1897-9S, i8q8, 1899, 1900. 

[ This medal was first awarded hv Army Order 43, dated June 1, 

1 1874, to “ all of Her Majesty’s horces who have been employed 
I on the Gold Coast during the operations again.st the King of 
Ashanlee," and in addition a clasp, ” Coomassie,” " in the case of 
those who were present at Amnalul and the actions between Dial 
place and Coonuissie (including Die capture of Die capital), and of 
those who, during the five days of those act ions, were engaged on 
Die north of the Prah in maintaining and pn»tectinR the coturaum- 
cations of the main army." In all, with iind without Ili<* clasp, 
11,000 niedal.'^ were issued for the Aahanlee campaign to both 
.Services. Over eighteen years later this same medal was re-is-siiecl • 
as a " general service " medal, the award being for opertttion.s la 
Central Alnca, and on the East and West Coasts, during the period 
18S7-92, which were covered by the dated clasps " 1887-8,“ 

' iHq]' 2." and “ 1892." As such the issue was continued for 
i)))eratioiis dowm to the year 1900, altliough the official title ” We.sl 

" I'hese clasps were all naval awards, but two companies of the 
West India Regiment took part in the operations for which tlie 
clasp “ Gambia, 1894," was awarded. 

Wcfc awarded by the Admiralty to certain local force.s which 
co-operated willi the Naval Brigades. 

■* ” Mwele, 1895," is not strictly speaking a clasp, as it is engraved 
on the edge of medal, Recipients already in pos.session of the 
medal were entitled to have the action and date engraved thereon. 
It corresponds, however, to a clasp in that *it pommemorate-s a 
paiTicuior serxite, and so has been included. 
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Africa Medal " (see Army Order 253, of Dec. i8o^) is somewhat 
of a misnomer, for very frequently the medal has been panted for 
services ii\ Central Africa and in the Hinterland of the East Coast 
as for services on the West.Coast. In all issues since the original 
" Ashantee ” medaJ, the clasp only was given to those who already 
hafl the medal', so subsequent issues do not make it a new award. 
As will bc%ecn later, the same medal was subsequently issued witli 
a ilillerent ribbon, and so constituted as an entirely new' decoration, 
that could Ixi worn in conjunction with the older one. With the 
exception ol those issued with " Mwele, 1B95 engraved on the 
medal, none of these medals liave Ikjcu issued without a clasj) 
since the original issue for the campaign of TK73-74; and the 
clasp “ Coomassie " that accompainen the first issue is the onlv 
one llial has t)ccii iaain*cl to rcj^imoiilal units of llif Hntiah Army 
as aparf from tlic Wcsl hitli.i KirimeiU and local troops, flic 
duke ol KdinburKh was married iii January of the yoai in wlucli 
this medal was lirsl awarded, and it lasaid tlial yellow and black (the 
Imperial Russian colours) were chosen as the colours of tlie ribbon, 
in coniplimenl to lus coiisorl the ^and duclies.s Marie of Russia. 

25. Arctic, iHyo (Second Arctic Medal).—Awarded by yucon Vic¬ 
toria 187b Obverse ; BusI of yueeii Victoria, crowned and with 
veil by G. G. Adams. l,egend ; VlCTORl A KKGINA; uiideinealh 
bust, 1870. Reverse : A ship packed ui Hoc ice; aliove, an Arctic 
sky with tleci >■ clouds m a clear lionzon. Ribbon : Wliite (I'lato II.). 
Clasps; Nil 

The award ol this pranl was iiotilied in an Admiralty Order, 
dated Nov jS, 1870, and llie award is specified " to all persons, 
of every rank .uni cla.ss, who were .servinj; on Uiard Her Majesty's 
ships ‘Alert’ and 'Discovery' duriiip ilie Arctic Kxpedilion of 
iSyvi-iHyl,, and on boanl Hie'yacht ‘ Dandora,’ in her voyape to 
the .\rtlic Regions in 1870.” The " I'andora ” was owned and sailed 
by Coivm.uidei (isii Allen) Vouiir, R N.K., vvUu.se officers and crew 
rendered valuable .services to Her Majesty's .sluiiswben in the Polar 
seas .8i,\ty-lhrce medals were civen on board the “Alert," fifty- 
seven on biiard the “ Discovery. The bust on the obver.se of this 
medal ha.s nol been reproduced on any other. 'I'he reverse (byL. C. 
Wvoii) IS coined from a photograph taken during the expedition of 
till' " .\lert “^and “ Discovery" under Sii George Nares, K.C.B. 

20 -l/g/iuHisfiiK, 1S7H-80 (and Afghan). Awarded by (,)ueen 
Victoria, ’t88o. Obverse: liusl of yuecn Vicloria, crowned and 
with veil by 1 . E. Iks'lira, This is the first war modal hearing 
the imperial title. Legend: VICTORIA REGINA ET IMPF.RA 
TRIX Reverse : A column of trixiivs emeigiiig from a mountain 
pass headed by a heavy balterv elephant carrying a gun; l.s‘lund, 
mouiUed troop's. Above, APGHANlS'l AN. In exergue, 1878- 
71) ,So. Ribbon : Green, with crimson Uirders (Plate 1 .). 
Clasiis' AM MUSJID, PEIWAR KOTAL, CilARASlA, KAlUiL, 
AHMED RHEL, KA.XDAHAR. 

At the conclusion ol the first phase of the second Alghun War, 
It was [iroposed that the (Second) India G.S. Medal should he 
issued for this caniiiaign with clasps " Alghanislaii," " Ah Mnsjid,” 

" Peiwar Kotal," but, alter the iiiassacie of Sir P. L. N. Cavagnan 
and the mem'oers and escort of the Embassy at Kabul, Sept. .1, 
1870, and the conseipieiit renewal of the war, it was decided to 
grant a separate medal. The hrst ollir.ial iiilinialiun ol the award 

15 in a telegram from the secretary ol st.ile foi India lo Hie wiceroy, 
dated Aug. 7, 1880. The award, with the regulatioii.s lo govern 
the issue,' was promulgaled 111 a G.O. bv the governor-general, 
Dll 10, 1880, and subsl-iiuenl G.O.'s. The medal withuul clasp 
was awarded to all who liad served across I he frontier between 
Nov. 22, 1878, and May 2b, 1870 (first phase ol the war), and be- 
Iweeii Sept. 1870, and Aug. 15, 1880 for Hie KIivUt and Kurraiii 
Lines, and Sept 20, 1880, for'Soulhern Afghanistan (second phase 
.il Hie war). The " Kabul “ clasi) was awarded to all who had 
sh.iu-d 111 the operalions " at and near that plaee from the luth 
lo till 2(rd Dec., 1871), including Hie column under the command 
ol lirigadier-General ('. |. S. Gough, C.B., which joined Sir predenck 
Kol>erts on the 24111 i)ec., 1870." The clasp for " Kandahar " 
did not include the whole garrison ol Hie lielcagiiered city, bub 
onlv Hie troojis that were actually ''engaged in the action foughl 
iimler Sir Prederick Roberts' command against Sirdar Mahomed 
Ayub Khan on Hie Lst Sept., 1880” The greatest number of 
idiisps with which the medal was issued was four, and the units 

' to vvhich such medals were issued are the 72nd Highlanders, jjtli 
Ghoorkas, 5th Punjab Infantry and 24rd Punjab Pioneers. The 
bust of the ejueen by Sir Kdgai- P.oehm, K.A., has not been le- 
produced on other war niedal.s. 

27. Kabul to Kandahar, 1880. ■-Awarded b\’ Queen Victoria, 
1H80. This decoration took the form ol a fivo-|i)oinled star, i <j in. 
across from point to iioiiil, with a ball between the points; between 
the two topmost points of Hie star is an Imjierial Crown and ring 
lor suspension. Obverse : In Hie centre Hie imperial monogram 
\' R.L, surrounded by a band inscrilicd KABUL TO KANDAHAR, 

’ Reverse: I’lain, witli a hollow centre, round which the 
recipient’s name and rcgimenl are indented 111 capital letters. Tlie 
old rainbow-coloured military ribbon is worn with this star. 

The grant of this award wits hist notified in a despatch from the 
secretary of state for India to the viceroy, dated Nov. 30, 1880. 
Tills .ivvarded the decoration " to the force which marched from 
Kabul to T vnniiaha r/’ and later, Aug. 26, 1881, a G.O. by the 


Governor-General extended the grant '* to the troops which then 
composed the garrison of Kelat-i-Ghilzai, and accommnied the 
force under the command of Lieutenant-General Sir i''. a. Roberts, 
G.C.B., V.C,, from that place to Kandahar." • 

28. Egypt, 1882-1889,—Awarded by Queen Victoria, 1882. 
Obverse: Head of Queen Victoria as in the West Airican Medal. 
Legend : VIC'i'ORlA REGINA ET IMPERATRIX. Reverse: 

A Sphinx; above, EGYKl'; below, 1882. Ribbon : Ulue, with two 
white stripes, forming five J-iuch stripes (Plate I.). Clasps : ALEX¬ 
ANDRIA! Tith July'; TEL-HL-KEPIR, SUAKIN, 1884; EL- 
TEB, TAMAAI, EL-TEB-TAMAA 1 ,“ THE ‘NILE, 1884-83; 
ABU KLEA, KIRBEKAN, SUAKIN, 1885; TOFREK, GEMAI- 
ZAH, 1888; TOSKl, iSSg." This medal was first awarded (Admi¬ 
ralty Circular, Oct. 1882; G.O. by the commander-iii-chief, Oct. 17, 
i882‘ and G.O. by governor-general of India, Oct. 27, T882); 
to all the Forces, naval and military, present and serving in Egypt 
lietween July lO, and Sept. 14, 1882. The first two clasps were 
also given with this issue. One military ofiieer (Major-General 
Sir A. B. 'I'ulloch, then of the Welsh Regiment) received the clasp 
" Alexandria, iiHi July, " as he was serving in the Heel a.s military 
advi.ser to Admiral Sir Bcaiiclaimp Seymour. A second issue was 
made in 1S84, and with it the next four tlasps were given; “ .Suakin, 
1884,” for those who landed al Suakin or Triiikitat between Fob. 19 
and March jIj, i 88.|, was, however, only given to those with the 
1882 medal, lho.se not so possessed receiving the medal without 
a clas]). A third issue was made in 1885, the noxi live cla.sps 
accompanying it. " The Nile, 1884—85," was given lo those 
who served south ol Assouan on or belore March 7, 1885; " Suakin, 
18S3," to those who were engaged in the operations al Suakin 
lietween Martli ami May 14, 1885; but the former ola.sp was only 
to go to tliose already jios.sessed of the medal, otliers received the 
medal only, 'ilie medal alone wa.s also given to all on duty at 
Suakin between Match 27, 1884, and May 14, 1883. No medals 
were issued willi single ela.sps for " Tofrek," recipients of which 
also got clasp ''Suakin, 1885," or ".■Hni Klea"and “ Kirhekan," 
recipients of wlneli got also clasj) "The Nile, 1884—85." in 
188(1, the medal without was issuetl to those wlio liad nol previ¬ 
ously received 11 ami liad served at, and soutli oi Wady Haifa, 
lietween Nov jo, 188-, and Jan. 11, 188(1, liut no clasps wenl with 
this issue, altliougli the operations included fhe battle of Ginnis. 
'JTic last issue wa.s made m 18()o. 'JTie medal will) clasp ■' Gemaizah, 
1S88," to all who were present at that action near Suakin, Dec. 2o, 
188H; the medal alone to all employed on the Nile al, and_ south 
of Korosko, on Aug. ,i, 1889, and with da.sj) " Toski, 1889," to all 
present at thal action,' Aug. .(, 1889. Beside.s those already enumer- 
aleil who received the medal wilhmit clasii, it was given to offltera 
ol hired transpoils of the mercantile marine, to .some civilians, 
native and Eurojiean, to the Aiislralian eontingenl that landed at 
Suakin, and to the Canadian boatmen employed on the Nile. In 
fact, nol far short of fifty thousand ol these medals have lieeii 
'firnck, and the minihers issued have exceeded that of any other 
medal with the extenlion of that given lor Hie South African War. 
Seven clasps: “ Tel-el-Kebir," " Suakin, 1884 "; " El-TWl-Taiiiaai ; 
"The Nile, 1884-85"; "Abu Idea"; " GemaizaH, «888"; and 
" T'oski, 1889,” wciT awarded to one oliiret. Major Bfeecff, late 20H1 
Hussars, who also I'l'ceived the Bronze Star with the clasp '' Tokar, 
i8gi'.” The medal with six clasjis was earned by four men of the 
TQth Hussars who were Lord Wolseley’s orderlies, and who after 
having earned the jirsl five clasps enumerated in Major Beech'.s 
medal, wenl with Lord Wolseley lo Suakin and so got the " Suakin, 
1885" clasp, 

29. Eps'pl lironcr Star, 18S2-93.—Awarded by the khodive 
188 (, This decoration is in Hie shape of a five pointed star (i‘9 in. 
diameler) eoimecled by a small star and crescent lo a laureated 
bar to which Hie ribbon is attached. Obvei'se : A front view ot 
the Sphinx, with the desert and pyramids in the rear. Around 
a doiilile band, iiyion which are, above, KCl'I’T, 1882, and liclow, 
in Arabic, " Khedive ol Egvpl, iziw" (Uie Hegira date.) In the 
second and third issues the dates are respeelively altered to 1884, 
T301 and 1884-80 and 1301-4; the lourtli and fifth issura 
are dateless. Reverse : A large raised circle inside which is the 
khedivial monogram, T. M. (Tewfik Mahomed), surmounted by 
a Crown and Crescent and Star. Ribbon : Dark blue (ITate 1 .). 
Clasps: TOKAR, 1H90. 

This star was awarded for the same operations as was the British 
Egyptian medal above described, but, except for a few officers 
and men of the Royal Navy, the issue of Hie clasp TOKAR was 
confined lo British and native officers and men of the Egyptian 
service. 

30 Canada, 18S5.—Awarded by Queen 'Victoria, 1885. Obverse: 
Head of Queen Victoria as on the West African (" Ashantee ”) 
Medal Reverse: NORTH WEST CANADA and date, within, 
a maple leal. Ribbon ; Blue-grev, with a crimson stripe on each 
side (ITate IT). Clasp: SASKATCHEWAN. ^ 

This medal, commemorative of services in the Riel Rebellion, 
was awarded to Canadian force s only^ 

> Issued to the Royal Navy and Royal Marines only. 

= For combatants present at both actions. 

> Only clasp not issued to Royal Navy and Royal Marines. 
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31. Canada [Gmttat Sefu»e»).-»-Awarded, *890. Obverse: Head 
oJ Queen Victoria, as in Third India G. S. Medal. Reverse : Witijin 
a maple wreath, the Dominion flag, above, CANADA. Ribbon: 
Red, with white centre (Plate ll.b Clasps: FENIAN RAID, 
1866; FENIAN RAID, 1870; RED RIVER, 1870. One batlalion 
of the King’s Royal Rifles received this medal with the Red River 
Clasp. OtherwiA issue confined to Canadian forces. 

32. “ Qutm's " Sudan, 1896-98.—Awarded by Queen Victoria, 
1899.* Obverse: Half-length effigy of Queen Victoria holding 
sceptre, by De SauUes as in "Uganda" medal described below. 
Reverse: A winged Victory, seated, with, on either hand, the 
Union Jack and the Egyptian flag. The left hand liolds a laurel 
wreath, the right a |jaliii branch. On a tablet below, SUDAN, 
and below this lotus leaves. Ribbon ; Half black, half yellow, 
divided by a narrow red stripe (Plate I.), Clasps: Nil. 

Given for the operations’ under the command of Sir Herlairt 
(Lord) Kitchener, which led to the reconquest of the Sudan, 1898; 
issued in bronze to followers. , . .. 

33 " Khedive’s " Sudan, 1896-1900.—Awarded by the khedivc 
in 1897 Obverse Abbas Hilmi II." and date, in Arabic. Re¬ 
verse- A tropliv of arms with a shield in the centre, 011 a tablet 
" Recovery ol the Sudan,” in Arabic. Riblwn : Yellow, 
“ftblue centre (Plate 1 .). Clasps: FIRKET, HAFIR, SUDAN, 
SUDAN 1898: ABU HAMED, THE ATBARA, KHAR-J 
TOUM GEDAREF,' SUDAN, 189*3;' SUDAN, 1900;' CEDlD,l 1 
BAHR-EL-GHAZAL, 1900-1902;' TEROK,’ NY AM NYAM,' 
TALODl.’ 

This medal was awarded to officers and men of the liritisli Navy 
and Army, to the Egyptian Army engaged in the reconqiiest of 
tlic Sudan and (m bronze witliout clasps) to followers. 

Cape Colonv General Servire, 1900.—Awarded by the govern- 
menl of Cape Colony. Obverse ; Bui* of Queen Victoria as on tlic 
Volunli-or long Service Medal. Reverse: Arms of Cape (iolony. 
Ribbon: Dark blue, with yellow eentre (PlaU- 11 .). Clasps: 
BASUTOLAND, TRANSKTiil, BF.CHUANAl.AND. Issued to 
Colonial troops only, for services in various minor campaigns. 

35. MaiaheliUantl, 1893 (called the Rhodesia /kfeda/).—Awarded 
by the Britisli South Africa Comjialiy, 1896. Obverse ; Dust of 
< lueen Victoria. Reverse: A fighting lion. Ribbon : Orange, 
with tliree dark blue strifies (Plate II,). Clasps: RHODESIA 
and M.ASHONAl.AND, with date.s. 

This IS the first war medal issued by a oliarlered eompany sinee 
the close of tlie Company’s rule in India. If was awardi’d to British 
oibcors and men ol the British service, to (he Cape Mounted Rifles, 
Bechiiaiialand poliei’, and the Cliartered Czimpany’s own forces, 
e»gaged in the Mntalieleland and Mashonaland Campaigns 1893, 

1 Soil and 1897. , , , « 

36. East and Central Aim a, i8<)i-n8.—Awarded by Queen 
Victoria in 1895. Obverse .md Reverse : as in West African (or 
original .AslianVee) Medal descrilx'd alxive. Ribbon ; Terra-cotta, 
wliite and black stripes {^[flate 11 .). Clasps : CFINTRAL AFRICA, 
1894-96; CICNTRAL AFRICA, t8(i9. 

Tliis medal only diflers Irom the West .African in that il has a 
different ritilxm. ' It is suspended by a ring. Practically only the 
liKnl forces (and of course their British oflicers) received fhis medal. 
Bill a few officers and men oi the liiilian Army and of the Royal 
NlIVV have also received it. 

37. East and Crntml A /Kiirt.lSfsj (the '•Uganda" Medal).—Awarded 
by'l,>ueen Victoria in 1890. Obver.se • Half-lengtli effigy ol Queen 
Victoria, i>y De Saulles. Reverse : Bntaiima with lion gazing over 
a desert towards a nsing sun. Ribbon : Hall red, half yellow 
(Plate 11 .). Clasps: LUBW.A’S, UGANDA, 1897-98; UGANDA, 
189*3; UC.ANDA, 1900. 

I'lns medal was awarded to the local forces and also to ollicers 
and men of tlie Indian Army and Royal Navy. 

38. Ashanti Star, i89(>.—Awarded by Queen Victoria in iSpfs 
Olivers*': An imjaTial crown witli ’'Ashanti, 189(1” round it. 
Reverse ' Inscribed "from tlie Queen.” 'I'lie star is four-pointed, 
and is .crossed by a saltire or St Andrew’s cross. Ribbon : Yellow 
with lilack stripes (Plate TI.). 

• Tills medal was issued for tlie expedition against Pretnpoh in 
1896. As tliere was no actual fighting, no medal was given, liut 
sickiu'ss claimed many victims, amongsl tliem Prince Henry of 
Battenlierg. The decoration was issued to oflicers anil men of 
tlie Britisli Army, Royal Navy and local tremps. 

3*3, Ashanti Medal, 1900.—Awarded by King Edw.ard VTI. in 
nyii. Obverse : Head and bust of King Edward VIl. in the uniform 
of a field marsluil, bv De Sanlles. Reverse ■ A lion standbig on a 
cliff, in the background tlie rising snn. Ribb*m : Green witlt black 
edges and black central strip*- (Plate II.). Clasji; KUMASSl. 

This medal was the first whicli was issued with an efligy of King 
Fdward VII. It was given only to local forces, and the Britisli 
o.’licers employed on tlie staff or in commands. 

40. Africa General Service, 1899- .—Awarded by King 

Edward VII. in T902. Obverse : As in Ashanti Medal of 1900. 
Reverse ; As in ” Uganda ” Medal above described. Ribbon: 
Yellow, with black edges ajid two narrow green stripes (Plate II.). 
Cla.sps: N. NIGERIA, with various dates; S. NIGERIA, with vario us 

' Awarded to Egyptian Army only. 


dates; UGANDA, 1900; JUBALAND,GAMBIA, LANGO; 1901 and 
1902; TIOBALLI, KISSI, 1905; SOMALILAND, 1901 and 1903-4; 
BRITISH CENTRAL AFRICA, 1899-1900; ARO,»90i-a. 

This medal represents an almost incessant warfare of a minor, 
but exacting, nature. In the first e|((hteen months, eleven ola^ 
were awarded, some awards being of course retrospective. The 
clasp " Jubalajid ” is chiefly a naval award, but alt the rest are 
almost exclusively earned by the West African Frontier Force and 
the King’s Airican Rifles. It is worthy of remembrance, however, 
that a contingent of Boer mounted riflemen took part in the SoAali- 
land Campaign, within one year of the peace of Vercciniging, and 
received tlie m^al and clasp. The ” Somaliland, t9O2-r904clasp 
represents indeed a considerable campaign in wlilch contingents from 
Great Britain and India took part. 

4r. ” Queen's ” South African, rSqg-ipoz.—Awarded by King 
Edward VII in njoi shortly after Queen Victoria's death. Obverse ; 
Bust of Queen Victoria, by De Saulles. Reverse : Britaimia.holding 
an outstretched laurel wreath towards a iKXiy of teoops, in the 
background a c»ast line, tlie sea and wai-sliips. Ribbon : Centre 
orange bordered with blue, oubside edges red (Plate 11 ). Clasps : 
see below. 

Tile ” Quocn'.s ” medal for troops engaged in the South African 
War was iuittiorized, sliortly after Queen Victoria's death, by 
Army Order 94 ol 1901. Tl was given ” to all oflicers, warrant 
officers, non-commi.ssioiied officers and men, of the British, Indian 
and Colonial forces, and to all Nurses and Nursing Sisters, who 
actually servi'd in South Africa heiween iiih of October 1899, and 
a daii to Ix' fixed hen-after ” (the war not being concluded) " to all 
troops staliom-d in Caiie Celony and Natal at the ontlircak of hostili¬ 
ties, and to troops skitioned at St Helena Ixtween the 14th of April 
icgio, and a date to lx- fixed hereafter.” ’I'he lasf jiro-vision shows 
a wniening of the signification Iiithcrfo attaching to ” war service,” 
for the troops at St Helena were employed in guarding Ikicr 
prisoners, I lie A.O. referred I0 was supplemented liy others in 
1901 and IC)02. Clasiis were autliorizcd as follows: BELMONT 
(Nov. 23, i'8*j<j); MODDER RIVER (Nov. 28. 1899); PAARDF- 
RF:RG (Fell. 17-26, 1900 ); DREIFON’TEIN (March 10, 1900); 
WF’.PENER (April 9-’i.';. 1900); JOHANNESBURG (May 29, 
KWo); DIAMOND HILL (June Ii-I2, IQ*™); BELFAST 
{.\ug. 26-27, 1*300): WITTEBERGFiN (July 1-29, 19*™); I’E- 
FENCE Ol’" KIMBERLEY (Oct. 14, 1899, Fob. 15, I 9 *»): 
Rl’iLIRF OF KIMBERLEY (Feb. 1,3, 1900): DEFENCE OF 
MAFEKING (Oct. 13, 1899—May 17, 1900): RELIEF OF 
MAFEKING (May 17, 1900); I'AFANA (Oct. 20, 1899); ELANDS- 
LAAGTh (Oct. 2i,,iS99); DEFF.NCI': OF LADYSMITH 
(Nov. 3, t8*8) —Fell. 28, i*3cxi)l TUGELA HEIGHTS (Feb, 14- 
27, Kxio); RELIEF OF LADYSMITH (Dec, 15, 1899—Feb. 28, 
igixi); LAING'S NEK (June 2-9, iqoo). Clasps: for 
CAPh'. COLONY, NATAL, ORANGE FREE STATE and RHO¬ 
DESIA, were given to troops who served wiUiin the limits of tlie 
resiK-ctivc cotonie.s and states named during the war, without 
being preseni al anv nrfion, fought inside those limits, for wliicli 
a r,las]i was awarded. Non-enlisted men, of wliatevcr nationalitv, 
who drew mililary pay, were awarded the modal iff bronze instead 
ol Sliver and witlioul clas])s. Militia units wliicli volimteered and 
were .seiil to Mediterranean stations I0 release the regulars for 
field service were awarded (I'Vh. njo 2 ) 111 *' modal without Gasp, 
” Mediterranean ” being siihstitutcd for "South A trip ” on the 
reverse. This was not, of course, issued to any one entitled to the 
Queen’s Medal for Soiitli Alrica. 

'43. The "Kind's” South African Medal was awarded by King 
Edward Vll. in 1902, lo he worn in addition I0 the " Queen’s ” by 
those wlio completed eighteen months’ service in Soutli Africa 
during the war. On tlie obverse of tlie medal is the effigy of King 
Edward, by De Saulles (as on tin- " Ashanti, iq*x>,” Modal); the 
reverse is the same as that of the ” Queen’s " Medal. Ribbon: 
Green, wliite and orange (Plate II.). The two clasps awarded 
were in accordance witli the terms ol tht- award, g*'neral in character, 
to wil SOUTH Al’TUCA, 1*301 and SOUTH AFRICA, 1902. 

China, T9<H). Awarded by King Edward VIE, 1902. Ob¬ 
verse : Bust of Queen Vietoria as on " Queen’s ” South. African 
Medal. Reverse ' .As on first China Medal, lint witli date altered. 
Ribbon : As in first China Medal (Plate •.). Clasps : DEFENCE 
Ob' LEGATIONS, RELIEF OF PJiKIN, TAKU FORTS. 

Tliis medal was issued to tlie Royal Navy (including some Navil 
volunteers), British and Indian Armies, and the (Wei-hai-Wei) 
Chinese Regiment, for operations during the Boxer rebellion. 
This was the Iasi war medal, as tile " First China ” was tlie first 
to bear Queen Vicloria’s effigy. Sir E. H. Seymour, the commander 
of the 'Tientsin relieving column, wlio had takm part in the former 
China War, received the new medal as well as the old. 

43. India. 1895 (Third India General .‘Jemire).—Award^ by 
Qncfcn Victoria in 1896. Obverse : Bust of Queen Victona, by 
f. Brock, R.A. Reverse : A British and Indian soldier supporting 
a standard; below, INDIA, 1893. Riblion : Three red and two 
green stripes of equal width (Plate L). Clasps : DEFENCE OF 
CHITRAL i8qs: RELIEF OF CHITRAL, 1893: MALAKAND, 
r8g8; PUNJAB FRONTIER, 1898; TIRAH, 1897: TIRAH, 
T898; WAZlRISTAN, iqoi-o2. 

The ribbon of this medal is perhaps more frequently seen than 
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thftt of any other British war medal except those for South Africa. I 
ia 1903 ^ medal was no>iBHued with tlie miJitary elhgy of King 
Kdward Vii. (as on the Ashaati, 1900, medal) on the obverse, 
and the date was omitted from the reverse. The medal is issued 
in btonse, without clasps, to followers. 

46. J'iiiSt, 1903-4.— Awarded by King Edward VII. in 
Obverse: Military elligy of the king as on .‘Vilianti, 1900, medal. 
Kevorse: a* lepceseutation ol the Putala at Lhasa. Ribbon : 
Purpfo*t®d, edged witli green and white stripes (Plate II.). Clasp : 
GYANTSE. 

47. India, 1908.—A new India General Service Medal was 
authorised in 1908, to take tht? place ol the medal granted by A.O. 
43 of 1903. This was to be issued ui silver to oiticers and 
men, and 111 broii/e to non-enlisted men ol all sorts, llus medal 
with clas]) bearing the name and date was given to the trooj)^ 
which took })art in the North Western l^rontier Expedition of 1908. 
The ribbon is dark bine edged with green. 

48. iranaport 117Awarded by King Edward Vll. in 
Obverse ; Head and bust ol the king 111 naval uniform, by Do Saulles. 
Heverse : A .steamer at sea, and the live contiijenLs. Ribbon : red, 
with two thin stripes near tin- edge (i’l.ih' 11 .). Clasj>s : SOUTH 
AFRICA, 1890-1902; CHINA, 1900. Tills medal is restricted to 
officen of the mercantile inaniit; serving in cbarlered troo])-sliipa. 
it is a sort ol general service medal, clasps being added as earned. 
Up to 1910 only the above c:lasj)s had been authorized. 

49. Polar • Medal (or AnUinUt Medal).- Awarded by King 
Edward Vll., 1904. Obverse: Naval elligy of the king as on 
Transport Medal. Kevcise : In the toregrouud a sledge and travel- 
kira, in tlic background Uie steamer “ L)i.su)very " (Capt. K. K. Scott's 
Kxiieditioii, 1904). Ribbon • As lor ist and 2nd Arctic Medals, 
white (Plate I.}. The medal, like the First Arctic Mechii, is octagonal. 

First awarded to olhcurs aiid men ol tlie “ Discoverywhether ! 
belonging fo the Royal Navy or nol. It is given with a dattjd clasp 
for AntareUc exploration serv ice. 

OtherMedab and Decoralions.—Tht above lorly-nine medals 
are gi\'en iis rewards lor |)articipating in the operations they 
t'oniniemorate, and issued generally to all concerned, irrespective 
of individual distinction or bravery. There are other cla.sses 
of mi‘dals and decorations, civil as well a.s military, which nmsl 
be grouped with them, as being allied in character, 'lhe.se 
are either (i.) awards personal to the recipient, being an acknow¬ 
ledgment of or reward lor .special individual servu es or good 
conduct (these are civil as well as military in rc.spcrt of awards 
for bravery), or (ii.) awards tlvat arc simply ol a I'ommcmorativc 
kind, though worn as war medals and for tlie most part given 
to officers and soldiers. The more important of these two 
classes will be named. Orders given for .service are dealt with, 
tor the most part in the article Knightiiood; but particulars 
are given here of certain distinctively military,orders that 
have no knighlliood rights and duties, and indeed little meaning 
apart from the deeds or services which led to the award—being 
so to speak, records of the past, rather than badges of a present 
raembersliip. Individual decorations for .services may be 
cla.ssed as (i.) for gallantry, (ii.) tor special merit, and (iii.) 
for long service and good conduct. 

1. Indian Order oj Merit .—Awarded by H.E.I. Company and 
notified by G.G. of govcrnor-gcniTal, April 17, 1837. Obverse: 
iHt ClaKs—A (fold S^r, 14 dumietcr; iu the eentre, iii gold on 
a ground of dark blue enamel, crossed swords within a cude around 
which IS the legend. REWARD C>F VALOUR, the whole encireled 
by a gold laurel wreath. 2nd Class—Star sinnlar to that of ist 
Class, but in •alver. Wreath and centre as in 1st Class. 3rd CUuss— 
Star exactly similar to that of 2nd Class, but the wroath and eentre 
in silver, and dark blue enamel and silver, respectively. l<e\’erse : 
Engraved ist, znd and 3r(l Class Order of Merit, respeetivcly, but 
the name of tlic recipient is not engraved on the decoration w’lien 
issued. Ribbon . Dark Nue, vviUi rod iKlgo*;. This <lecorH,tion is 
to be obtained only by a “ conspicuous act ol individual gallantry 
Ui the field or in Uie attack or defence ol lorUfied places. It is 
o^xm to all native ollieets or soldiers of th«‘ Indian ArmN', " without 
distinction of rank or grade." The 3rd Class is bestowed for the 
first act ol gallantry for whiidi the recipient is recommended. The 
and Clus.s is given only to tliose who jwsse.ss the third, and for a 
jiecond act of conspicuous gallantry. The ist Class is given only 
lo those who liold the 2iid, and for a third act of bravery. A 
recijiient of the decoration receives an additiouol allowance oquivolent 
m the 3nl CT.iss to one-third, in the 2nd to two-thirds, and in tiic 
1st to the whole of the ordinary pay of his rank, over and above 
that pay or iiis f>ensi(>n. The widow' (in the case of plurality of 
wives, the first married) receives the pension of tlie Order lor tluee 
ynara after hor husband's dnath. 

a. Victoria Cross. —Instituted by RovaJ Warrant, January 20, 
1856. A bronze Maltose Cros.s, ij 111 diameter, with, iii the 
ctmixe, the Royal Crest (lion and crown), and below it a scroll 


] inscribed " FOR VALOUR, ” There is a bronxe laureated bar 
lor suspension, connected with the cross by a V. • The reverse is 
plain, hot the name, rank and corps of the rocipient are engraved 
on the back of the laureated bar. Ribbon : Red for tJke army; 
blue lor tlie navy. Clasp : Foe every additional 'act of bravely 
a claHj), bearing the date of such act, may be awarded. 

Nothing save '' the merit oJ conspicuous bravery " gives claim 
for the decoration, uiid it must be evinciKl by " some signal act of 
valour or devotion to their country " jicriormed " \n ike pt^esence 
of the enemy.” (The regulation italicized was for a short time 
abrogated, but soon restored to force.) The originaJ Royal Warrant 
lias been supplementeil by various Royal VS'arriliits (Oct. 1857, 
Aug. and Dec. 185b, Jan. 1807, April and Aug. 1881), and now 
( very grade and rank of all ranks o( ail branches of His Majesty's 
Fortes, Dntish and ColoinuJ, aiv eligible, with tlie single exception 
<xf native ranks ol Uh^ Jndiaii army, who h«ave an equivalent dc*cora- 
tion in their own Order ol MeiiL In the case of rticipients who 
jne nol ol ooniiiiissioiied rank, the Cross carries with it a fiension 
ol 7,10 a year, and an adcUtionai ;7/') a year for each clasp. A larger 
grant is sometiiney gi\'en to lioldoia ol the V.C. who are in need of 
monetary help, la all, up to 1904, the (’ross was awarded to 321 
recipients (including 1.5 |>ostliumous awards). 

.i. IHsttngtiislivd ('nnduct in the h'ndd {Arfny \.—Instituted by 
Royid Warrant, September 30, 1802. Obverse : A military trophy, 
witii, in the centre, the Royal i\mis (as in the Long Service and 
Good Conduct Medals). Reverse: lascnbed ‘‘ FOR DISTIN- 
(;UISH!-:i> CONDUCT IN THJ-: FIELD." Ribbon : T'hree stripes 
cH4uaJ width, outside red, cenlre blue (I’Ute IL). Clasp: Royal 
W'arrant, /tli ot February ibbi, authorized award oi clasps for 
subHi‘t|iK nl acts ol gaJkintry. 

" Individual acts ul distinguished conduct in the liekl in any 
! jiait o) tlie world " eiiUUi* tx> this medal, and only non-comroiBsioneci 
olliccTS and men of the British lorces an.' eligible lor tile award. 
Prior to its institution, disUriguishetl galhintry was rewarded by 
the " Meritorious Service " medal. Single clasps have l>ecn con- 
stmlly ('onlniTed, tliere is more than one case of a recipient 
having earned two ( D^ps to lus medal. 

4. Albert Me.dul (lor saving hie at .sea).—Instituted by Royal 
Warrant, 7th of Maich iboo. Gold oval badge, enaiuellcd in dark 
blue, Avith a monogram coinposeil ol the Mters V and A, inter- 
iact'd with an anchor erect, all iii gold, surrounded witli a garter 
in broti/c, insetibei) m raised letters of gold " FOR GALLANTRY 
IN SAVING LIFE AT Sh A," and .surmounted by a represeiitatiun 
oi the crown ol the prince consort, ilie wliole edged with gold. 
Kibl-xm : dark blue, witJi two white stripes. Clasps are awarded 
lor any subsecpient acts oi bravery, iiy a subscsjueut Royal 
W'arranl oJ the 12ili ol \pril 1807, the decoration was re-cunstitutud 
in two rlass(‘s, as ioiluws. ist C1 js.s-'F udge precisely as already 
described. Ribbon : Dark blue, witli four white .stnjies (1^ io. 
wide). Clasps; As authorised m original warrant 21 kI Class— 
Badge exactly .similar to tliat ol the 1st (Ta.sH, except ttial it is 
entirelv worked m broii/i*, instead oJ gold and bron/.e. Ribbon : 
Dai'k blue, with two white .stripes. Clasps: As authoruud for 
lut Cla.ss, 

The decoration is «iwarde<l only to Uinse who " have, in saving 
or endeavouring to ha>'e the livc.s ol others Ironi shipwrc*ck or other 
jjoril ol the sea, endangered their own live's." The ist Class is 
conhned “ to cases of extreme anil heroic daring the 2iid for acts 
wliicli, though great courage may be showm, ' arc not sufficiently 
distinguished to deserve " the ist Class of the decoration. 

3. j\'ew Zealand Cross. '-Instituted by an Order of the govemov 
ot New /oaland in council, loth of March 1809. Silver Maltese 
Cross with gold st.ir on each of the four limbs and in the centre, 
in a circle wichin a gold laurel wveatli, NEW /JCALAND. Above 
th(* Cross a crown m gold, and coniiectod al Ihe top by a V, to a 
silver liaj' ornaiiienVetl willi laurel in gold. Tin- name of recipient 
is engraved on reverse. Widtli ol Cros.s, in. Ribbon: Crimson. 
Clasps: Authonzex.1 for subsequent acts of valour. In authorizing 
tliis decoration Sir G. F. Bowen, the tlien governor, went outside 
his nulliority, but Ihe (jiieeii rutilied Iho colonial order in council, 
and intimated " Her gracious desire tliat the ariaagcmcnts inade^ 
by it may be considered a« established from that date by He* 
direct authority." It was, however, stipulated that the occasion 
wus in iio way to form a precedent. The award was to be for those 
“ who may partietiJaiTy distingnisli tlicmselvea by their bravery 
in action, or do\olion to their duty while on service," and only 
local ‘ Militia, Volunteers or Armed Constabulary " were to be 
cligililc. In all only nine teen ol Uicsc decoiviliuDS wore awarded. 
No clasps were awarded. 

i>. Consfmucnis Gallantr^f {Navy). - Instituted by an Order of 
tlic queen in (kmiicil, 7th of July 1874. Obve.rso: Head of ^ueen 
Vktona, by W. Wyon, R.A. (as on China Medal). ^ Ktjverse: A 
laurel wreath, and within FOR CONSPICUOUS GALLANTRY. 
Above', a crown. Kibfion : T'hree stripes of equal widtii, outside 
blue, ceulre white (Plate 11.). CloBps : none authorized. 

To nwvard " acts of pre eminent bravery in Action with tlie 
Enemy." Only petty officers and seamen of the Ifoyal Navy, 

1 Now naval elhgy of King Edward VIL, a.s on Transport Service 
Medal. 
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and aon-comndaaioned officen and privates oi the Royal Marines, 
are eligible tor this decoratioo. Prior to tbe iostitirtion oi 
decoration, acts oi gallantry by sailors and marines vrere rewarded 
by the same snedal as that given to the army beftm the *' m*^a\ 
for diatingaialied conduct in the field was instituted, viz. the 
“ Meritorious Service " medal. If the holder be a Chief or First 
Class Petty Olhesr, or a Sergeant of Maxines, tlie award carries 
with it an annuity of ^20 per anonm; and if a recipient's service 
ends bhiorc his reaching one ot those ranks, he may receive a 
gratuity of /20 on discharge. 

7. Albert Medal (for saving life on land).-—Instituted by Royal 
Warrant, 3ath of April 1S77. 1st Gass—Similar to that of the 
1st Class for saving life at sea, but tlie enamelling is in red 
instead of blue, anti tliere is no anchor interlaced witli the mono¬ 
gram V.A. Ribbon: Crimson, with four white stripes. Clasps; 
for subsequent acts of same charricter. 2nd Class—Badge sinular 
to that of tho 2nd Class for saving life at sra, but the enamelling 
IS in rod instead of blue, and there v> no anclior interlaced with tlie 
monogram V.A. Kibbon ; Crimson, with two white stripes. 
CJasjis ; As authorized for 1st Cla.ss. 

7 'he conditions governing tho award of this decoration are the 
same that govern the award for saving life at sea. Originally the* 
award was resUicted to acts of gallantly purformed within british 
dominions, but this restriction was removed by Koval Warrant, 
5th of June iyo3. 

a. DisUni;uisJicd Conduct in the P'ield {Colonia^. ••In.«;tituted by 
a Royal Warrant, 24th of May 1804, w'hich Ww later cancelled 
and superseded by Royal Warrant, 31st of May Obverse : 

same as " Distinguisihecl Con<bir.t m the Field " ( Anny). Reverse : 
same as " Anny medal, but witli tlie name ol the colony inscribed 
above the words " For Distinguished Conduct in tlie Field.” 
Ribbon : Crimson, with a line of tho colonial colour in the centre. 
Clasps : Authorized tor subsequent acts of valour, hvery colony 
or protectorate, having permanently cmLiodied loifcs, draws up 
n‘giilation.s to gov'exn tlie issue of these medals as suit its own 
particular reqiurrmcnts. but in all essentials these regulations are 
modelled on those that go\’ern the award ol the Distlngnislied 
Conduct in the 1 ‘icld (Army). 

g. Conxptcuous Servtco Cross,— instituted bv an Oi’der in Council, 
13th of June igoi. Siivcr cross, with the reverse' side plain; oii 
the obverse, in the centre, the Impcritd and Royal Cypher, H.K.l., 
surmounted by the inqH'rial crown, liibbon : Tlime stripes equal 
width, outside white, centre blue. Clasps ; None authorized. 

Thi.s award is to recognize “ Di-stingiiished Service before the 
Knemy." Jt.s gnuit w contiuod to "Warrant Officers or Sub 
orjiiiate Officers '' of the Koval Navy. Such, not being of " lower 
deck rating,^’ are not eligible for the " Conspicuous fFallantry " 
medal; also. they. ” bv reason of not holding a commission in the 
Royal Navy, are not eligible to any existing Order or Decoration." 

10. UduHuti A/--Founded in 1007 to reward aets of courage 
in saving iilu in mines, tins medal was extended in hjck) (K,W. 
Dec. 3) as to be awarded " lo lliose who in course ol industrial 
mploymcnt endangiT their own lives in saving or endeavouring 
to save the lives of others from jxjrils incurred in connexion with 
.such industrial employment." 

Certain important medals and dec-orations for saving life 
are not the gift ot the Crown. J'hese are allowed to be worn 
m uniform on the right breast. They are the medals of the 
Royal Humane Society, those given by the Board of Trade 
for gallantry in saving life at .sea, the medals of the Royal 
National Bifeboat Institution, those of t!ie Shipwrecked Fisher¬ 
men and Mariners’ Roy id Benevolent Society, Lloyd’s Honorary 
Silver Medal, Liverpool Shipwrecked and Humane Society’s 
Medals, and the Stanhope Cold Medal. 

All these :irc suspended from a dark blue riblxin with the exception 
of the medals of die S.F. and M. Royal Benevolent Society, whicli 
has a light ]>luc ribbon, and the Stanhope Gold Medal, wliich 
broad dark blue e.etilro, edged with yellow, and lilack borders. 
hc.se merlals are u^^ually struck in silver or bronze, but occasionally 
gold medals are warded. The Stanhope Gold Medal is aiintially 
.iwarded Inx the most gallant of all the acts of resc.ue for which 
tlie society have awarded medals during the year. This award has 
Ix'en frequently earned by officers or men of th(‘ Royal N-ivy. It 
is, in fact, the " Victoria Cro.s.s " 0/ awards of this character. 

The following are dernrations for .special merit:— 

I. Order of British India.- Tnstitidcd by General Order of 
Govemor-Ge.ncra) of India. J7tli of Ajiril 1837. ist Class—A 
gold .star of eight ]K>inls radiated. jJ in. in diameter, between 
the two ton ])oints the < rown ol Jinglanrl. In the centre, on a 
ground of light bine enamel, a gold lion stateni, witlnn a liand of 
dark blue enamel, containing in gold letters ORDER OF BRITISH 
1 NDI‘\, the whole eneirded by a gold laurel wreath. The whole 
hangs from the ribbon by a gold looj> attached by a ring to the top 
of the crown, aud is worn 'round the neck, outside the uniform. 
Ribiton: Originally sky-Wue, changed to crimson 1838. 2Dd Clu.s»— 
Gold star similar to that of the 1st Class, but smaller, 1 ^ in. diameter, 


and vithout the crown. The centre also is similar to that of the 
1st Class star, but the enamaUtog is all dark htae. Snspended and 
worn as in the ist Class. iUbb<m : As in ist Clara. • 

This, the highest mititary distinetkm to which in the oitisnary 
course native officers of tlie Indian A^y can attaiu, and 
to them, is a reward for long, lionouraDk' and speciaUy meritorious 
service. The isl Class is composed exclusively of omcers ol and 
above the rank of Subadar in the artillery and infiratry, or of 
a corresponding rank in the other branches of the servi^. The 
2nd Gass is open U> all native commissioned ofitcors, irrespective 
of their rank. Originally tho order was limited to 100 in the 
1st Class and the same number in the 2nd, but it now comprises 
213 in the ist Clara and 324 in tlie 2nd Clara. Officers in the 
ist Class are entitled to thu title of " tiirdar Bahadur," and receive 
a daily allowance ol two rupera hi addition to the pay, allovrancra 
or iiension of their rajxli, while those ot the 2nd Class arc styled 
" Bahadur," and recrive an extra one rupee per diem. 

2. AhiUtv and Good Conduct. —Instituted in 1842. Obverse: 
A paddle-wheul .steamshi]). Reverse; Crown and anchor, and 
inscribed, FOR ABILITY AND GOOD CONDUCl'. Ribbon: 
NoiU‘ authorized. 

No official doi'iiincnts as reganls the in.stitution of this decoration 
are now to be found at tlic Admiralty, but only engineers were 
chgiblc lor the award, and it carried no gratuity or aimuity. Only 
six were ever awarded. When, in 1847, engineers were raised to 
tlic rank of warrant othcers, the issue of this decoration was dis¬ 
continued. It had a ring for su.sponskm, and was probably worn 
with tlic narrow navy blue ribbon ol the ” Long Service and Good 
Coniluci ” triedal ol the period. 

3. Meritorious Service [Army and Royal Marines). —In.slitiited 
by Royal WamuU, lyth December 1845, for army only; grant 
e.xtcndcd lo Royal Marines bv Order in C.ouiieil, i5fh January 
i 84(). Obverse: Head of Queen Victoria as on China medal.' 
Reverse : FOR MERITORIOUS SF.KVICK, wuthin a laurel wreath. 
Ribbon: Crimson for army (I’late II.); navy blue for Royal 
Marines. Only non-comTiiissiomxl officers oJ or above the rank 
of sergeant art* eligible for this decoration. It carries W’ith it an 
annuity not excmling p*r annum; but, as tho total sum avail¬ 
able is strictly limited, the ntimbiT of these medals that is isaued 
IS small, and a non-coinmissioned olheer who is recommended may 
liavc to wait many vea1^ before his turn conies and he receives 
the award. The quHlifioiition for U'coinmonclation is long, efficient 
and meritorions service, and need not necessarily, although in many 
cases it does, include any .sjHTial display of jWrsonal gallantry in 
:u. tioii. Foi many years the " jiicritorious service" medal was 
considered lo cancel the " long .service an<l good conduct ** medal, 
but by .^.O. 250 of iyo2 Imfh medals can be worn togeUior.^ 

4. The Disiin(;ui.Kked .Sen'ice Order (.sec Kniokthood) is given 
only to officers (and naval and military officials of officer rank, not 
including Indian native officers) for services in war. Often it ia 
the reward of acl iwil conspicuous gallantry under fire, but its purpose, 
as deliiied in th<' Royal warrant instituting the order, is to reward 
" individual instances of meritorious or distingitishcd service in 
war;" and the same document declares thal only*those shall l>e 
eligible who have ts^en mentioned " in despalclies lor meritorious 
or clistinguislied siTvice in the field, or befoiv the enemy." In the 
main, therefon*, it is awarded for .special services in war, and not 
necessarily under fire; and altliaugh the services rewarded are as 
a fact genorallv rendered in action, the onler is in no s&nse a sort 
of second class of the Vicbiria Cross. Like the latter, the Dis- 
tingiii.shed Service Order is generally referred to by its initials. 

5. The Royal Red Cros's is also an Order. Membership Is re¬ 
stricted lf> women (not necesssarily British subjects), and » pven as 
a reward for naval or military nursing service. Instituted 1883, 

< 3 . The Katsar-i’Hind Medal is givim for public services in India. 

7. The Volunteer Officers' Instituted in 1802. An 

oval of silver, crossed a1 intervals with gold, in llie centre the 
monogram V.K. and crown in gold. Worn from a ring. Ribbon ; 
Dark green. 

rins decoration was instituted in 1892, and is the reward ol 
twenly years' service in the conimissioned ranks of the volunteer 
force. It is generally called tlie "V.D." Since the conversion of 
llii‘ Volunteer into the Terrilorial Force (r^pH) it has Ixicn rc^ilaced 
by THE TERRITORIAL OFh'lCERS* DECORATION. Otticers 
of the Royal Naval Reserve and of the Royal Naval Volunteer 
Reserve are eligible lor u similar decoration (iqio). 

8. The Sendee and Good Conduct {Army) Medal was instituted 
in 183V Obverse: A trophy of arms.'* Reverse: FOR LONG 
SERVTCT-: AND GOOD CONDUCl*. Ribbon: Crimson, as for 
" Meritorious Service" medal (Plate IL). 

This i.s a revyard for " long service with irreproacliable character 
and condiiri," Uie qualifying period of service being 18 years. 

^ Now naval effigy of King Kdward VIL, as on Transport Service 
iiiedul. 

^ Otlicr *' Meritorious " or " Long Service " medals worn with 
a crimson ribbon are the fonuer J^ong Service medal of the H.E.I. 
Company's Eatopean troops and the Meritorious and Long Service 
medals of tho Indian Native Army. 

“ Now replaced by military effigy of King Edward YII. 





(). 1 V\c Lo«5 Service onrf Good Conduct [Navy] Medal ^as in¬ 
stituted in l8ji. Ribbon; Blue, with white edges (Plate II.). 

10. The Vuiunteer Long Service JBedoI.—Instituted in 1894. 
Has a green ribbon. Obverse : Efligy of Queen Victoria. Reverse : 
A scroll within a wreath, insmbed FOR LONG SERVICE IN THE 
VOLUNTEER FORCE'.. Replaced by the Territorial Long Service 
Medal (1908), of which the ribbon is green with a yellow centre; 
and the obverse a bust ol the king. The Militia Long Service 
Medal (1904) ha-s a light blue ribbon, the Imperial Yeomanry Long 
Service Medal a yellow ribbon, the Honourable Artillery Company’s 
Medal a black, red and yellow ribbon. All these are shown on 
Plate II.' 

11. The Medal for the Best Shot in the Army was instituted in 
1869. Obverse: Bust of Queen Victoria (now eihgy of King 
Edward Vll.i. Kever.se : A winged Victory crowning a warrior. 
Ribbon : Red, witli two narrow black stripes on each edge, tlie 
two black stripes being divided by a narrow white one. There is 
also a " Best Sliot ” Medal for tlie Indian Native Army, wliicli 
has an orange ribbon. 

12. The Medal for Naval Cannery was instituted in looy. Rildion : 
Red centre, flanked by two narrow white strijtes, two broad blue 
stripes at edges (Plate !I.). 

Amongst medals ol the last class inny be nieiitioned the Jubilee 
Medals of 1887 and 1897, the Cuivnatiou Medal of 1902, the Knyal 
Victorian Medal (this, however, is a sort of sixth class ol the Royal 
Victorian Order, for which .see KNiGHriiooti), and the medals 
aw*arded lor ilnrbars. 

United States. The war medal.s and tiecorations of the 
United States, althougli tew in number, arc interesting, as 
they follow a |ii‘Ciiliar ,sy,stcm in the colours of the ribbons. 

The iiriiicinal military decoration of the United States is the 
" Med<d'‘of Honor.'' which was founded tor the reward of unusual 
bravery or special good comluct during the Civil Wat. In its 
present form it is a five-|)ointed star, with a iiicdallion in the 
centre tieariiig a head ol Minerva, and round it UNITED STATES 
tfl’’ AMERICA in rebel. On each ray ol the star is an oak-leal, 
and the points themselves are treloii’ shajied. A laurel wreath, 
in green enamel, encircles the whole, and this wreath is siirniounted 
by VALOR, which 111 turn is surmounted hy an eagle that attaches 
the decoration to Us iibboii. This last is blue, with tliiiteen white 
stars worked on it 111 silk. Accompaiiyiiig this decoration there is 
a badge or lapel button, hexagonal, and made oi blue silk with the 
thirteen stars in white. 

The onguial form ol the decoration had no encinTing wreath; 
on the rays, instciid ol the oak-leaves, were small wreaths of laurel 
and oak, and tin- design 111 the cenir.il medallion was a figure ol 
Minerva standing, with hei left hand resting u|X)n a consurs /asres 
and her right warding oil with a shield the figure ol Diseord. The 
background was formed hy thirty lour stars. 'JTie decoration 
was siirinounted by a Irojihy oi crossed guns, swords, Ac., with 
eagle above, and the riblxni was designed ol the national colours, 
as follows, thirteen alteinate red and while stripes, and across 
the ribbon at the top a broad band ol blue (palewise gules and 
argent and a chiel azure). The rihlioii was attached lo the coal 
by a cla.sp badge bearing two coruucojiias and tlie arms ol the 
U.S. The pre.sent decoration does not have this badge, but is 
siispeiided'-from a concealed iiur iirooch. 

Another .special deconilioti is the “ Meril " Aledal, This be.srs 
on the obverse an isigle, .surrounded hy the in.scnptioii \ IRTVTIS 
ET AVDACIAE MONVMENTVM ET PRAEMIVM, and on the 
reverse the insrii]ition ITfR Ml-iRIT, surrounded by an oak-ieaf 
wreath; in the ujiper part of the exergue is IINTTED ST ATES 
ARM'S^ in tin- lower thirteen stars. The ribbon is red, white and 
blue, in six strijies, two red strijies divided by a line white iine 
in the centre, two white on either side ol the red and two blue 
loriiung the two outer edges. 

VVe tome now to the w.ir medals proper, issued generally to all 
those who took part in the events eommemorated. 

The Civil War Medal bears on the obverse the yiortrail of Lincoln, 
surrounded hy an inscription taken from his taiiious Gettysburg 
address—WITH MALICIv TOWARDS NONE, WITH CHARITY 
FOR AI.I,. On the reverse is the inscription THE CIVIL WAR 
0801-1865, surrounded by a wreath of oak leaves and olive branches. 
The ribbon is somewhat similar to that last de.scribed; the blue 
stripe, however, is in the centre, divided as before by a white line, 
and the red stri|x*s lorm the outer edges. ' 

The " Indian VWirs " Medal is interesting from the fact tliat its 
reverse was coi>ied on other medals, this making it, in a .sense, a 
■' general service " medal. On the obverse is a mounted Indian 
in war costume bearing a spear, in the upper part of the exergue 
INDIAN WARS, in the lower a buflalo’s skull with arrow-he.ads 
on either side. What we have called the “ general service ” design 

' By Royal Warrant of 31st of May 1895, medals both for 
distinguished conduct in the field and for iong service were author¬ 
ized to be awarded liy the various colonies possessing regular or 
volunteer troops, “ under regulatioas similar, as far as circumstances 
permil, lo those now ranking for Our Regular and .Auxiliary Forces." 


on the reverse is composed of (a) an eagle perched on a cannon 
supported by five standards (typifying the five groat wars of the 
United States), rifles, Indian shield, spear and arrows, Filipino 
dagger and Cuban machete; (f>) below tnis trophy the words FOR 
SERVICE: (c) in exergue, above, UNITED STATES ARMY, 
below, thirteen stars. ’ 

Ribbon of the Indian Medal, vermilion, witli daep red edges. 

The " War with Spain " Medal bears oil the obverse a castle 
with two flanking towers; in exergue, above, WAR WITH SPAIN 
below, the date i8y8, with, on one side of it, a branch of the tobacco-^ 
plant, and on the other a sugar-cane. Reverse; As for “ Indian 
Wars ” Medal. Ribbon; Centre golden-yellow*, with two red 
striiies close to the edges, the edges themselves being narrow stripes 
0/ blue. 

The " Philippine Insurrection " Medal bears on the obverse a 
coco-nut palm tree, with, on the left of it, a lamp (typifying En¬ 
lightenment), and on the right a balance (representing Justice). 
This i.s encircled by the inscription PHILIPPINE INSURRECTION 
1899. Tile riblion is blue, with two red stripes near the odge.s. 
Reverse : As in " iiidian Wars " Medal. 

Another medal connected witli the Filipino insurrection is tlie 
.so-called " Congressional " Medal, which was designed to commemo¬ 
rate tlie participation in the war of regulars and volunteers, North¬ 
erners and Soutlierneis, side by side. On tlie obverse i.s a colour- 
p-arly of infantry wilh the national flag, the fly of the flag extending 
almost to the edge of the medal. Below i.s the date, 1899, and 
above, in a sciffciidc, PHILIPPINE iNSUKRECTTON. Tlie 
reverse has the inscription TOR PATRIOTISM, FORTITUDE 
AND EOA^ALT Y, surrounded by a wroatli of oak-leaves (typifying 
the North) and ]i;Uiii liriuiche.s (typifying the South). TTie ribbon 
is blue, edged by narrow stripes ol Uie national colour.s, the blue 
being nearest the edge and the red nearest the centre. 

The " Cliiua Reliet " Medal bears on the obverse a Chinese 
dragon, surrounded by the in.scriptiou CHINA REEIEF EiN- 
PKDITION, and at bottom, llu date igoo-i. Reverse; As for 
" Indian W.irs " Medal. Kiblion : Eemon yellow, witli narrow 
blue edges. 

it IS iiileresting tu mile lliat m tlie case oi two of the.se medals 
tlie national colours ol llie enemy (Spain and China) 1 iiriii.sli tlio.se 
of the ribbon. T'lie national colours adojited by the Eilipinos were 
red and blue, and these also figure, bi spite of their similarity to 
the U.S. national colours, on the ribbons ol the " Filipino " and 
" Congressional " Medals, The Indian ribbon is, similarly, of the 
colour of tin- enenn 's war paint—vermilion. Sex', lnr illustrations 
and further detail-, ol all these medals and decoraliuns, journal oj 
the (I/.A'.) Mititiiiv Service Institution, May-June 1900, Some.ol 
the badges ol iiu-mlxirsliip ot associations 'of veterans, sucli as the 
Lova^l Legion, an- allowed to lie worn as war medals m uniform. 
'JTiu " Rescue " Medal, in gold or silver, is awarded lor bravery in 
saving lile bt land or sc-a. 

Other C(ninlncs.--A» lia.s been mentinnt'rl above, foreign 
(kniorations for military .-iervicc usually take the form of Orders 
in many classes. Tliere are, luiwever, numerous long service 
decoratioiks, wIikIi need nut be specified. 'J'be nuisf famous 
of the European war and serviee decorations arc the J’riissiaii 
Iron Cros,s, tlie French Medaiilc Militaire, and the Russian 
St George’s Cncs.s; all these are individual decorations. 

The Iron Cross is given to oBieers and soldiers for distinguished 
service in war. It was loiimled, in the enthusiasm of the War of 
Liberation niovem(-iil, on tin- 10th ol March 1813, and revived at 
the outbreak of the " War for Unity " against France, igth of July 
1870. The cross is a Malt(-se cross of cast iron edger! witli silver. 
The 1813-15 crosses have the initials E. W. (Frii-drich Wilhelm) 
in the centre, a crmMi in the uiijinr limb of the eross, and the date 
in the lower. Those of 1870 iiave W. (Willielni) in llie centre, 
crown on tlu- ii|i|><-r and date on tin- lower limb of the cross. There 
are certain disUiu tioiis between tlie Grand Cross, which is worn at 
the neck, the isl Class Cross which is worn as an Order siis[ieutled 
ti'om a ribbon, and the 2iid Class Cros.s^ which is worn on the breast. 
In 1870 war medals were given, bearing on the obverse a Maltese 
cross .superposecl on a many-pointed star, and having in its centre 
1H70-1S71 witliin a wreath. The reverse lias W. and a crown, 
with, for combalanls, the inscription Dcm sicgreichen Heere, and 
for non-combatants Fur P/lichttrcue im Kriege, in each case sur¬ 
rounded by tlu- words Gntt war mil un.s Ihm sei die Etire. The 
award of the lion Cross to the rank and file carries with it an allow¬ 
ance ol 3-6 marks monthly. (H. E. S.; C. F. A.) 

MEDEA (Gr. Mijfitiu), in Greek legentl, a famous sorceress, 
daughter of .Aeetes, king of Colchis. Having been thrown 
into prison by her father, who was afraid 6f being injured by 
her w'ltchcraft, she escaped by means of her art and fled to the 
temple of Helios the Sun-god, her reputed grandfather. She 
fell in love with Jason the Argonaut, who reached Colchis at 
this time, and exacted a terrible revenge for his faithlessness 
(see Argonauts and Jason). After the murder of Jason’s 
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second wife and her own children, she fled from Corinth in her 
car drawm by dragons, the gift of Helios, to Athens, where 
she married Aegeus, by whom she had a son, Medus. But 
the discovery of an attempt on the life of Theseus, the son of 
Aegeus, forcect her to leave Athens (Apollodorus i. 9, 28; 
Pausanias ii. 3, 6-11; Died. Sir. iv. 45, 46, 54-56). Acconi- 
paniea by her son, she returned to Colchis, and restored her 
father to the throne, of which he had been deprived by his own 
brother Perses.* Medus was regarded as the eponymou.s hero 
and progenitor of the Medes. Medea was honoured as a goddess 
at Corinth, and was said to have become the wife of Achilles 
in the Elysian fields. The chief seat of her cult, however, was 
Thessaly, which was always regarfled as the home of magic. 
As time went on her character was less favourably described. 
In the case of Jason and the Argonauts, she plays the part of 
a kindly, good-natured fairy; JCuripides, however, makes her a 
barbarous priestess of Hecate, while the Alexandrian writers 
depicted her in still darker colours. Some authorities regard 
Medea as a lunar divinity, but the aneient conception of her 
as a Thessalian sorceress is probably correct. The popularity 
of the story of Jason and Medea in antiquity is shown by the 
large amount of literature on the subject. The original story 
was probably contained in an old cpie poem railed rj Mihkk 
the authorship of which was ascribed to Prodirus of 
Phocaea. It is given at some length in the fourth Pythian ode 
of Pindar, and forms the subject of the Ar^ovautica of Apollonius 
Rhodius. There is a touching epistle {Meden to Jason) in the 
Heroides ol Ovid. Medea is the heroine of extant tragedies 
of Euripides and Seneca: those of Aeschylus and Ennius (adajiled 
from Euripides) are lost. Neophron of Sicyon and Mclanthius 
wrote plays of the same name. Among modern writers on the 
same theme may be mentioned T. Corneille, F. Grillparzer 
and M. Cherubini (opera) 

The death of Glatice and the murder of her rhildren by Medea 
was frequently represented in aneient art. In I he famous 
picture of Tomomachus of Tlyzantium Medea is deliberating 
Whether or not she .shall kill her children: there arc copies of 
this painting in the mural decorations of Hereulaneutn and 
Pompeii. 

See Leon Mallingri-, MMt’c : ftude .?«)' la littfrature comparic, an 
account of Medea in (irnek, Roman, middle age and modern literature 
(i.Sci«l; and the article-, in Darembergand Sagbo'sdt-i 
aiitttjutth ami Jtoscher'.s l.nxiftdii dev 

MEDELLIN, a city of ('olombia and capital of the department 
of Antioquia, 150 m. N.W. of Bogota, on a plateau of the Central 
Cordillera, 4823 ft. above .sea-lcvcl. Pop. (lood estimate), 
50,000. Medellin, the foundation of which dales from 1674, 
.stands in the \ alley of the Puree, a tributary of the Cauca, and 
is reputed to be one of the healthiest as well as one of the most 
attractive cities of the republic. It has a university, national 
college, school of miiii-s and other educational institutions, 
assaying and refining laboratories, a public librar)- and a mint. 
The principal industry of the surrounding countrv is mining, 
and gold and silver arc exported in considerable (|uantitics. 
Coffee and hides are also exported, but the trade of the city 
has lieeii greatly impeded by difficulties of transportation. 
railwa)’ from Puerto Berrio, on the Magdalena, was begun many 
years before the end of the iigh century, but political and 
financial difficulties interposed and work was suspended when 
only 43 m. were finished. 'J'he c'ompletion of the remaining 
80 m. was part of a larger scheme proposed in : 906 for bring¬ 
ing the Caqea Valley into railw.ay communication with the 
national capital. 

HEDEHBLIK, a seaport of Holland, on the Zuider Zee, the 
terminus of a branch railway from Hoorn, loj m. S. Pop, 
(i 9 ° 3 )> Once the capital of West Friesland and a pros¬ 

perous town, many of its streets and quays are now deserted, 
though the docks and basins constructed at the end of the 16th 
and beginniiig of the 17th eenturies could still afford excellent 
accommodation for many ships. Close to the harbour entrance 
stands the castle built by Florcns V., count of Holland, in 1285. 
It has been restored, and is used as a court of justice. The 
West church, formerly called after St Boniface, the apostle of 1 
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Germany, was once the richest in Friesland, and belonged from 
an early date to the cathedral chapter at Utrecht, where, imej i 
the Reformation, the pastor of Medemblik had a seat in the 
cathedral. It contains the tomb Lord George Murray {g.v.). 
Arnong the public buildings are the town hall (17th century), 
weigh-house, orphanage, the old almshouse, the house (1613) 
of the Water Gommissioners, and a large building formerly 
belonging to the admiralty and now used os a state lunatic 
• asylum. There are many interesting brick houses, dating chiefly 
from the first half of the 17 th century, with curious gables 
and picture.sque ornamentation, carvings and inscriptions. 

MEDFORD, a city, including several villages, of Middlesex 
county, Massachusetts, U..S.A., on the Mystic River and Lakes, 
5 m. N. by W. of Boston. Pop. (1900), 18,244, of whom 4327 
were foreign-bom; (1906 estimate), 19,974. The city is served 
by the .Southern Division and a branch of the Western Division 
of the Boston it Maine railroad, and is connected with Boston 
and neighbouring cities by electric railways. The Mystic 
River, a tidewater stream, is navigable for small craft as far as 
the centre of the city. There are manufactures of considerable 
importanee, including bricks and tiles, woollen goods, carriages 
and wagon.s, food products, iron and steel building materials 
and machinery. The city covers a land area of about 8 sq. m., 
along the Mystic River, and extending to the hills. The western 
portion borders the Upper and Lower Mystic Lakes, which are 
centres for boating. In the north-west portion of Medford is 
a part of the Middlesex Fells, a heavily wooded reserve belonging 
to the extensive Metropolitan Park .System maintained by the 
state. The broad parkways of this system also skirt the Mystic 
Lakes, and here is the greater part (1907, 267 out of 291 acres) 
of the Mystic River Reservation of the Metropolitan System. 
Among the city parks are Hastings, Brooks, Logan, Tufts and 
.Magoun. Within the city limits are some of the oldest and 
most interesting examples of colonial domestic architecture 
in America, including the so-called “ Cradock House ” (actually 
the Peter Tufts house, built in 1677-1080), the “Wellington 
House," built in 1O57, and the “Royall House." The last was 
built originally by Governor John Winthrop for the tenants 
of hi.s Ten Hills Farm, and was subsequently enlarged and 
occupied by Lieut.-Governor John llsher, and by Isaac Rovall ’ 
(c. 1720 1781) and his son, Isaac Royall, jun. 

Medford has a public library of about 35,200 volumes, housed 
in the colonial residence (reconstructed) of TIsatcher Magoun. 
The city has also a city hall, a high school and manual training 
school, an opera house, and one of the handsomest armory 
buildings in the country (the home of the Lawrence Light 
Guard), presented by General Samuel C. Hawrenef; (b. 1832), 
a liberal benef.act or of Medford institutions and the first mayor 
of the l ily (1.892 1894). The .Salem .Street Burying Ground, 
dating from 1689, is one of the oldest burial-places in America. 
The Medford Historical Society maintains a library and museum 
in the birthplace of Lydia Maria Child. Medford is the seat 
of Tufts College, planned and founded as a Universulist institu¬ 
tion in 1852 by Hosca Ballou, its first president, and others, 
and named in honour of Charles Tufts (1781-1876), a .successful 
manufacturer, who gave the land on which it stands. The 
college, which had 1120 students and 217 instructors in 1909, 
l omprises a college of letters, a divinity .school, and a school 
of engineering (all in Medford), and medical and dental schools 
in Boston; it is now undenominational. Among the twenty 
college buildings, the Barnum Museum of Natural History 
(1885), founded by Phineas T. Barnum, and the Eaton Memorial 
Library (1907), presented by Mrs Andrew Carnegie in memory' 
of her pastor, are noteworthy. The college endowment amounted 
in 1908 to $2,300,000. 

Medford was first settled in 1630. A considerable portion 
of its area formed the plantation of Matthew Cradock (d. 1641), 
first governor of the MaBsachu.sctts Bay Company, who in 1630 
sent out agents to settle his lands. John Winthrop’s “ Ten 

* A prominent Loyalist, whose estate was seized during the War 
of Independence, but was restored to his heirs atMut 1800. He 
endowed the first professorship of law in 'America—at Harvard 
College. 
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HUls Farm,” partly vrithin the present limits of Medford, was 
settled soon afterwards. One of the earliest industries was 
ship-buildia.:;, John Winthrop’s “ Blessing of the Buy,” built on 
the Mystin in 1631-1632, being one of the first keels laid on Bie 
continent. In 1802 Thatcher Magoun begun building sea-going 
vessels, undamany of the famous privateers of the War of 1812 
were constructed here. By 1845 Medford employed fullj' a 
quarter of all the shipwrights of the state. The industry gradually 
lost its importance after the introduction of steamships, and 
the last keel was laid in 1873. Another early industry was 
the distilhng of rum; this was carried on for two centuries, 
especially by the Hall family and, after about 1830, by the 
Lawrence family, but was discontinued in it)o5. The manuiac- 
ture of brick and tile was im important industry in the 17U1 
century. The Cradock bridge, the first toll-bridge in New 
England, was built across the Mystic in ib,s8; over it for 
150 years ran the principal thoroughfare, from Boston to Maine 
and New Hampshire. The course of Paul Revere s ride lay 
through Medford Square and High Street, and within .a half- 
hour of his pas.sage the Medford minute men were on Iheir way 
to Lexington and ('oneord, where they took jtarl in the engage¬ 
ments with the British. Alter the Battle of Saratoga many of 
Burgoyne’s officers were quartered here for the winter. Tlie 
Middlesex f'anul was opened through Medford in 1803, and 
the Boston Lowell railroad (now the southern division 
of the Boston Maine) in 1831. Medford was chartered as a 
city in i8oe. 

See t'liarle.H Brooks, Hiatovv oj Uie '/ own of Medinrd (Boston, 1855; 
enlarpeil by J. M. Lislier, Boston, t«8o): Hatomal HcRistn of the 
Medford HistoriciU Society (i8yH scq.); PrmuidinRs, u/ the jyjth 
Amiiiienarv oj th' Srltlement of Medford. (Meilforit, 1003); S. A. 
Drake, Jlistnrv of Middlesex C ovniv {2 voK, Boston, 1880), and 
Helen J'ildiin Wild, Medford in the limmlulinn (Medford, 1003). 

MEDHANKARA, the name of several distingtiished members, 
in medieval times, of the Buddhist order. The oldest flourished 
.iboiil A.u. 1200, and was the author of the Viiwytt Arlha 
Samuauyn, a work in the Sinhalese litriguage on Buddhist 
uinon law. Next to him came Arafinakn Medhankara, w'ho 
presided over the BuiUlhisL council held .-it Polonnariiwn, then 
the capital of ('eyIon, in 1250. The third Vanaratana Medhun- 
kaia flourished in 1280, and wrote a poem in Pali, Jitm Caritn, 
on the life of the Buddha, lie also wrote the Payola Siddhi. 
The fourth was the celebrated scholar to whom King Jhtrrikrama 
Brihu IV. of (Vtion entrusted in 1307 the translation from Pali 
into Sinhalese (if the JStaka book, the most voluminous extant 
work in Sinhalese. The fifth, a Burmese, was called the Sang- 
haraja Nava Medhankara, and wrote in Pali a work entitled 
the Loka Padlfia Sdra, on cosmogony and allied subjects. 

See the Journal oj the Pali Text Society, t 8 S.z, p. i2(r, 1880, pp. 62, 
fi? 72- i8<)o 11. 01; iSoo, p. .ii: Mahduamsa, ch. xl., verse 85. 

(T. W. K. D.) 

MEDHURST, WALTER HENRY (i7C)6-t857), English Con- 
gregationalist missionary to China, was born in London ttnd 
educated at St Paul's school. He learned the business of a 
printer, and having become interested in Christian missions 
he sailed in 1816 for the London Missionary Soriety's station 
at Malacca, which was intended to bo a great printing-centre. 
He became proficient in Malay, in a knowledge of the written 
characters of Chinese, raid in the colloquial use of more thtin 
one of its dialerts. He was ordained at Malacca in 1819, and 
engaged in missionar\ labours, first at Penang, then at Batavia, 
and finally, when jicare was coijcluded with China in 1842, 
at Shtinghai. There he continued till 1856, laying the foundation.^ 
of a successful mission. His principal labour for several years, 
asoneofaeommittecof delegates, was in the revision of existing 
Cliine.se versions of the Bible. The result was a version (in High 
Wen-li) marvellouslv- correct and faithful to the original. With 
John Stronarh he also translated the New Testament into the 
Mandarin dialect of Nanking-. His Chiftae-English and Knglish- 
Chincse dictionaries (each in 2 vols.) are still valuable, and to 
him the British public owed its understanding of the tcat hing 
of Hung-Sew-Tseuen, the leader of the Tai-ping rising (1851-64). 
The university of New York conferred upon him in 1843 


degree of D.D. Medhurst left Shanghai in 1856 in failing 
health, and died two days after reaching London, on Uie 
24th of January 1857. His son, Sir Walter Henry Medhurst 
(1822-1885), wa.s British con.sul at Hankow and afterwards at 
.Shanghai. : 

MEDIA, the ancient name of the north-western part of Iran, 
the country of the Modes, corresponding to the modern provinces 
of Azerbaijan, Ardelan, Irak Ajemi, and parts of Kurdistan. 

It is separated from Armenia and the lowlands on the ligns 
(A-ssyria) by the mighty ranges of the Zagros (mountains of 
Kurdi,stan; in its northern parts probably called Choatras, 
Plin. v. q8), and in the north by the valley of the Aroxes (Aras). 

In the east it extends towards the Caspian Sea; but tEe high 
chains of mountains which surround the Caspian .Sea (the 
Parachuathras of the ancients and the Elburz) .separate it from 
the coast, and the narrow plains on tlie liordcr of the sea (Gilan, 
the roimtry of the Gelae iind Amardi, and Mazandaran, in 
ancient limes inhabited t.iy ibc Tapuri) cannot be reckoned 
as part of Media proper. The greater ptirl of Media is a mountain¬ 
ous plateau, about 3000-5000 ft. above the sea; but it contains 
some fertile plains. The climate is temperate, with cold winters, 
in strong contrast to the damp and unwholesome air of Lite 
shores of the Caspian, where the mounlains are covered with a 
rich vegetation. Media conUiins only one river, which reaches 
the sea, the Sefid Rud (Amardus), which flows inUi the Ca.spian; 
but a great many streams arc exhausted alter a short course, 
and in the north-west is a large lake, the lake of (irtimiah or 
Unnia.' From the mountains in the west spring some great 
tributaries of the Tigris, viz. the I liyala (Gyntles) and the Kcrkheh 
(Choaspes). Tuwards the south-ca.st Media pusses into tlic 
great central desert of Iran, whieh eastwards ol Rhagae (mod. 
Rai, near Teheriin), in the region of the “ Caspian gates,” 
reaehes to the fool ol the Elburz chain. On a tract of about 
150 m. the western part of Iran is connected _ with the east 
(Khora.siin, I’arthyaea) only by a narrow dtstriet^(J^grcnc and 
Comisene), where human dwellings and small WfliffeR 'an exist. 

The people ol the Mada, Medcs (the Grei; form Mrfiw. Is 
Ionian for A/«Soi), appear in history first in 846 n.c., when 
the Assyrian conqueror Shalmane.ser 11 . in his wars against 
the tribes of the Zagros received the tribqj,«llof the Amadai 
(this form, with prosthetie a-, which ocinirfl'qiijy here, has many 
itnalogies in the names ol Iranian tribes). Pfi?! successors under¬ 
took many expeditions against the Mede.s (Madai). Sargon in 
715 and 7J3 subjeded them “ to the lar mountain Bikni.” i.c. 
the Elburz (Demavend) and the borders of the desert. They 
were divided into many districts and towns, under petty local 
chieftains; from the names which the Assyrian in.scnptions 
mention, we learn that they were an Iranian tribe and that 
they had already adopted the religion of Zoroaster. In spite 
of different attempts of some chieftiiins to shake off the Assyrian 
yoke (cf. the information obtained from prayers to the Sun-god 
for oracles against these rebels: Knudtzon, Assyrisehe Gehele 
an den Sonncngoli), Media remained trihutarv- to Assyria under 
Sargon’s successors, Sennacherib, Esar-haddon and Assur-bani- 
pal. 

Herodotu.s, i. loi, gives a list of six Median tribes (yeVtti), 
among them the I’aractaceni, the inhabitants of Hie mountainous 
highland of Paraetarenc, the district of Isfahan, and the Magoi, 
i.e. the Magians, the hereditary caste of the priests, -who in 
Media took the place of the “ fire kindlers ” (atkravan) of the 
Zoroastrian religion, and who spread from Media to Persia 
and to till- we.st. Hut the Iranian Merles were not the only 
inhabitants of the country. The names in the Assyrian inscrip¬ 
tions pnn-e that the tribes in the Zagros and the northern 
parts of IMcdia were not Iranians nor Indo-Europeans, but an 
aboriginal population, like the early inhabitants of Armenia,, 
perhaps connerted with the numerous tribes of the Cuueasus. 

> Anc. Mantiane, Strabo xi. 520: Martiane, Ptol. vi. 2, 5, 
i robiiUly identical with the name Matiune, Matieiie, by which 
Itcrocloius i. i8y, 202, iii. 04, v. 49, 52 (in i. 72 ant! vii. 72 they seem 
to be H flifferent iK'iiple in Asia Minor); Polyb. v. 44,,o: Strabo i. 
49, ii. 73, xi. 509, 514, 523, 525; Plin. vi. 48, cleaignatc.lJto northern 
part ol Media. f-i 
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We can aw how the Iranian dement gradually became dominant: 
prmces wth Iraniw names occasionally occur as rulers of these 
tnoes.^ But trw Geiae, Tapuri, Cadusii, Amardi, Utii and other 
tnbes in northern Media and on the shores of the Caspian were 
not Iranians, iVith them Polybius v. 44, 9, Strabo xi. 507, 
508, 514, and Pliny vi. 46, mention the Anariaci, whom they 
consi&er as a particular tribe; but in reality their name, the 
“ Not-Arians,” is the comprehensive designation of all these 
small tribes. • 

In the second half of the 7th century the Medians gained then 
independence and were united by a dynasty which, if we may 
trust Herodotus, derived its origin from Deioces {q.v.), a Median 
chieftain in the Zagros, who was, with his kinsmen, transported 
by Sargon to Hamatli (Hamah) in Syria in 715 b.c. The 
kings who created the Median Empire were Phraortes and his 
son Cyaxares. Probably tliey were chieftains of a nomadic 
Median tribe in tlie desert, the Manda, mentioned by Sargon; 
for the Babylonian king Nabonidus designates the Medians 
and their kings always as Manda. The origin and history 
of the Median Empire is quite ofiscure, as we possess almost 
no contemporary inform.ation, and not a single; monument 
or inscription from Media itself. Our principal source is 
Herodotus, who wrongly makes Deioces the first king and 
uniter of the whole nation, and dales their independence from 
c. 710—-I'.f. from the time when the Assyrian supremacy was 
at its height. But his account contiiins real historical elements, 
whereas the story which (itesias gave (a list of nine kings, begin¬ 
ning with Arbaces, who is Siiid to have de.slroyed Nineveh 
about 880 U.C., prc.served in Diod. ii. 32 sqq. and copied by many 
later authors) has no historiejil value whatever, altliough some 
of his names inu\' he derived from local traditions. According 
to Herodotus, tlie concjuesLs of (yaxare.s were interrupted 
by an invasion of the Seythian.s, who lounded an empire 
in western Asia, whicli lasted twenty-eight year.s. I'Yoiu 
the As.syrian prayers to the- .Sun-god, mentioned above, we 
learn that the Median dynasts, who tried rebellions against 
file Assyrians in the time of Jssar-haddon and Asstir-hani-pal, 
were allied with chieftains of the Cimmerians (who had come 
from the northern shore oi the Jilaek Sea and invaded Armenia 
and A.sia M inor), ol the Saparda, Asliguza and other tribes; and 
from Jeremiah and Zepluuiiali we know that a great invasion 
of Syria and Palestine by northern biirharions reallv took plaei' 
in 626 B.c. With these facts the traditions oi Herodotus must 
ill some way be connected; hut at present it is impossible to 
regain the history of these time.s. The only certain farts are tlial 
in0o6 Cyaxares suc.eecded in dc.stroying Nineveh and the other 
cities of As.syria (.see Phraortes and Deioces). 

J'Yom then tlie Median king ruled over the greatest part of 
Iran, As.syria and northern Mesopotamia, Armenia and Cappa¬ 
docia. Jlis power was very dangerous to tfieir neighbours, 
and the exiled Jews expected the destruction of Babylonia bj’ 
the Medcs (isa. xiii., xiv., xxi.; jerem. 1 ., li.). When Cyaxares 
attacked Lydia, the kings of Cilicia and Babykm intervened and 
negotiated a peace in 585, by which the llalys was established 
as the boundary. Nebucliadrezzur married a daughter of Cya¬ 
xares, and an equilibrium of the great powers was maintained 
* till the rise of Cyrus. 

About tfie inlermd organization of the Median Empire we 
know only that the Greeks derive a gicat part of the leremonial 
of the Persian court, the costume of tlie king, &c., from Media. 
But it is certain that the national union of the Median clans 
was the work of their kings; and probably tlie capital Ecbatana 
(y.e.) was created by them. 

By the rclxillion of Cyrus, king of Persia, against his suzerain 
Astyages, the son of Cyaxares, in 553, and his victory in 550, 
the Medcs were .subjected to the Persians. In the new empire 
they retained a prominent position; in honour and war they 
stood next to the Persians; the ceremonial of their court was 
adopted by the new sovereigns who in the summer months 
resided in Ecbatana, and many noble Modes were employed 
as officials, satraps and generals. After the assassination of the 
usurper Smerdis, a Mode Eravartish (Ptiraortcs), wlio pretended 


if 

to be of the raoe of Cyaxares, tried to rmtore tihe Median 
kingdom, but was defeated by tfae Persian generals and executed 
in Ecbatana (Darius in the &histun inscr.). Another rebeUion, 
in 409, against Darius II. (Xenopljon, Hellen. i. a, 19) was of 
short duration. But the non-Aryan tribes of the north, especially 
the Cadusians, were always troublesome; many abt^ivc expe¬ 
ditions of the later kings against them ue mratiooed. 

Under the Persian rule the country was divided into two 
.satrapies. The south, with Ecbatana and Rhagae (Rai), 
Media proper, or “ Great Media,” as it Ls often called, formed 
in Danus' organization the eleventh satrapy (Herodotus iii. 
92), together witli the I'aricanians and Orthocorybantians; the 
north, the district of Matianc (sec above), together with the 
mountainous districts of the Zagros and Assyria proper (oast 
of the Tigris), was united with the Akrodians and Saspirians in 
eastern Armenia, and formed the eighleeiitli satrapy (Herod, 
iii. 94; cf. V. 49, 52, vii. 72). When the empire decayed and 
the (.arduchi and other mountainous tribes made themselves 
independent, eastern Armenia became a special satrapy, while 
Assyria seems to have been united with Media; therefore 
Xenophon in the Anabasis ii. 4, 27; iii. 5, 15; vii. 8, 25; cf. iii. 
4, 8 sqq., always desigmites Assyria by the name of Media. 

Alexander occupied Media in the summer of 330; in 328 he 
appointed Atropales, a former general of Darius (Arrian iii. 
8, 4), as satrap (iv. 18,3, vi. 29, 3), whose daughter W'as married 
to Perdicca.s in 324 (Arrian vii. 4. 5). In tlie partition of his 
empire, southern Media was given to the Maeedonian'Peitlion; 
but the north, which lay fur off and was of little importanoe 
for the generals who fought for the inheritarlre of Alexander, 
was left to Atropates. While southern Media witli Ecbatana 
passed to the rule of Antigonus, and aftenyards (about 310) to 
Seleueus I., Atropates maintained himself in his satrapy and 
suieeedecl in founding an independent kingdom. Thus the 
partition of the eountry, which the Persian had introduced, 
became lasting; the north w'as named Atropatene (in Plin. 
vi. 42, AtrajiaUTie; in Ptolem. vi. 2, 5, Tropatene: in Polyb. 
v. 44 and 55 corrupted in ra rrnr^iaa-tla KoAiu'/iceu). after tlie 
liiimder of the dynasty, a name which is preserved in the 
modem Azerbaijan; cf. Niildeke, “ .'Vtropatene," in Zeitschrift 
der deulschen morgeiil. GcseRschajl. 34, (192 sqq., and Marquart, 
Emnshah, p. 108 sqq. The capital wa-s Gazaca in the central 
plain, imd the strung eastlc I’liraaspa (Dio Cass. .\lix. 26; Plut. 
Anion. 38; I’tol. vi. 2, 10) or Vera (.Strabo xi., 523), probably 
identiial with the great ruin Takhti Suleiman, with remains 
of Sassanid fire-altars ami of a later jialace. Tlie kings had a 
strong and warlike arm\, especially cavalry (Polyb. v. 55; 
Strabo xi. 253). Nevertheless, King Artabazanes* was forced 
by Antiocliu.s the Great in 220 to conclude a di.sadvuntageous 
treaty (Polyb. v. 55), and in later time.s the rulers became 
in turn dependent on the Parthians, on Tigranes of Armenia, 
and in the time of Pumpey, who defeated tlicir king Darius 
(Appiiin, Milhr. 108), on Antonius (who invaded Atropatene) 
and on Augustus of Rome. In the lime of Strabo (a.u. 17) 
the dynast)’ existed still (p, 523); in later limes the country 
seems to have become a Partliian province. 

Atropatene is that country of wc.stcrii Asia which was feast of 
all influenced by Hellenism; there exists not even a single coin 
of its rulers. But tlie opinion of modem authors—that it had 
been a special refuge of Zoroastrianism— Ls based upon a wrong 
etymology of the name (which is falsely explained as “ country 
of fire-worship ”), and has no foundation whatever. There can 
be no doubt that the kings adhered to the Persian religion; 
but it is not probable tliat it was deeply rooted among their 
subjects, especially among the non-Aryan tribes. 

Southern Media remained a province of the Seleucid Empire 
for a century and a half, and Hellenism was introduced every¬ 
where. “ Media is surrounded everywhere by Greek towns, in 
pursuance of the, plan of Alexander, which protect it against the 
neighbouring barbarians,” says Polybius (x. 27). Only Ecbatana 
retained its old character. But Rliagac became a Greek town, 
Europus; and with it Strabo (xi. 524) names Loodicea, Apameu. 
lleraclea or Achais (cf. Plin. vi. 48). Mosfof Uiem were founded 
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by Seleucus I. nnd his son Antiochus I. In 221 the satrap 
Melon tried to make himself independent (there exist bronze 
coins with his name and the royal title), together with his brother 
Alexander, satrap of Persis., but they were defeated and killed 
by Antiochus the Great. In the same way, in 161, the Median 
satra[) Tin>archus took the diadem and conquered Babylonia; 
on hts coins he calls himself “the great king Timarchus”; 
but this time again the legitimate king, Demetrius I., succeeded 
in subduing the rebellion, and Timarchus was slain. But 
with Demetrius 1 . the dissolution of the Seleucid Empire 
begins, which was brought on chiefly by the intrigues of the 
Romans, and shortly afterwards, about 150, the I’arthian king, 
Mithradates I. (q.v.), con(|ucred Media (Justin xli. 6). From 
this time Media remained subject to the Arsacids, who changed 
the name of Rhagae, or Ituropus, into Arsacia (Strabo xi. 
524), and divided the country into five small provinces (Isidorus 
Charac.). From the Arsacids or I’arthians it pas.scd in \.d. 226 
to the Sassanids, together with Atropateiie. By this time 
the old tribes of Aryan Iran had lost their character and had 
been amalgamaled into the one nation of the Iranians, The 
revival of /.oroastrianism, which was enforced everywhere 
by the Sassanids, completed this development. It was only 
then that Atropatene became a principal seat of fire-worship, 
with manv lire-altars. Rhagae now became the most sacred 
city of the empire and the seat of the bead of the /.oroastrian 
hierarchy; the Sassanid Avesta and the tradition of the Parsees 
thereforf' consider Rhagae as the home of the family of the 
Prophet, llencelorth the name of Media is used only as a 
geographical term and begins to disappear from the li\ing 
language; in Persian tradition^ it occurs under the modern 
form Mdh (Armen. Mat ; in Syriac the old name Madat is 
preserved; cf. Marquart, Eranshahr, 18 seq,). 

For Maliommeclaii history see t'Ai.ii'iiAiii; for l.ater history 
■Seljuks and Peksia. (lin. M.) 

MEDIATION (Ut. medius, middle), in the international 
sense, the intervention of a third power, on the invitation 
or with the con.sent of two other powers, for the purpose of 
arranging differences between the latter without recourse to 
war. Mediation may also take place after war has broken 
out, with a view to putting an end to it on terms. In either 
case the mediating power negotiates on behalf of the parties 
who invoke or accept its aid, but does not go farther. Unlike 
an arbitrating power the mediator limits his intervention to 
suggestion and advice. IBs action is liable to be arrested at 
any time at the will of either party unless otherwise agreed, in 
which case to arrest it prematurely would be a breach of good 
faith. The difference between mediation and arbitration may 
be stated in the words of the Digest (lib. iv. lit. 8, S i.s): 
“ Recepisse autem nrbitrium videtur, ut ait Pedius, qiii judicis 
partes su.scepit finemque sc sua sententia controversiis imposi- 
turum pollicetur. Quod si hactenus intervenit ut experiretur 
an concilio suo vel auctoritatc discuti litem patcrentur; non 
videtur arbitrium recepisse.” 

Some writers distinguish mediation from “ good offices,” 
but the distinction is of little practical value. We may, if we 
please, regard " good offices ” ns inchoate mediation, iind 
“ mediation ” as good offices brought to the birth. Thus we 
may say that a third,DOwer renders “good offices” when it 
brings the parties together so :is to make diplomatic negotia¬ 
tions between them possible; whilst if it takes an active 
part in those negotiations it becomes for the time being a 
mediator. The spontaneous yet successful effort made by 
President Roosevelt in 1005 to bring together the Russian 
and Japanese governments, and to secure their appointing 
dele^tes to discuss terms of peace, although not strictly 
mediation, was closely akin to if. 

Of successful mediation in the strict sense there have been 
many instances : that of Great Britain, in 1825, between Portugal 
and Brazil; of France, in 1840-1850, when differences arose 
between Great Britain and Greece; of the Great Powers, in 
1868-1869. when the relations of Greece and Turkey were strained 
to breaking-point by reason of the insurrection in Crete; of 


Pope Leo XIII., in 1S85, between Germany and Spain in the 
matter of the Caroline Islands. In these cases mediation averted 
war. The Austro-Prussian War of 1866, the war between 
Chile and Peru in 1882, nnd that between Greece and Turkey- 
in 1897, are instances of wars brought to a dose through the 
mediation of neutral powers. Mediation has also been occasion¬ 
ally employed where differences have arisen as to the interpreta¬ 
tion of treaties or as to the mode in which they ought to be 
carried out; as when Great Britain mediated between France 
and the United .States with regard to the Treaty of Paris of 
the 4th of July 1830. In one case at least mediation has been 
successful after a proposal for arbitration had failed. Jn 1844, 
when war between Spain and Morocco was threatened by reason 
of the frequent raids by the inhabitants of the Rif on the Spanish 
settlement of Ceuta, Spain declined arbitration on the ground 
that her rights were too clear for argument. liut both she ami 
Morocco subsequently accepted joint mediation at the h.ands 
of Great Britain and Imance. 

The cause of mediation was considerably advanced by the 
Declaration of Paris of 1856. The plenipotentiaries of Great 
Britain, France, Austria. Russia, Sardinia and Turkev recorded 
in a protocol, at the instance of Lord Clarendon, their joint wish 
that “ stales between which any misunderstanding might arise 
should, before appealing to arms, have recourse so far as circum¬ 
stances might allow (eti tanl que lex eirrouxiaiiees I'admettraieul) 
to the good offices of a Irii ndly power." Article 8 of the Treaty 
of Paris, concluded in the same year, stipulated that “ if then- 
should arise between the Sublime Porte and one, nr more of 
the other signing powers any misunderstanding which-Ittwlft 
endanger the maintenance of their relations, the Porte alRIW^ 
of such powers, before having recourse to the use of forW/#ita 
afford the other contracting part ies the opportunity of prSVenlSlt 
such an extremity bv means of mediation.” These precedei^ 
(in which it will be seen that “good offices ” and “ mediatJotfP 
are used interchangeably) were followed in the gefftsml'^ct 
agreed to at the Conference held at Berlin in i88.4-ll6fl'*tte 
object of which was to secure religious and commercfdl Imcrfy 
and to limit warlike operations in the Congo basin. 

A special form of mediation w.as prnpo.scd by a delegate 
from the United Slates at the Peace Conference held at the 
Hague in 1899, and was approA’ed by the representatives of 
the powers there assembled. The clause in which this proposal 
was embodied provided in effect that, whenever there is danger 
of a rupture between two powers, each of them shall choose a 
third power to which these differences shall be referred, and that, 
pending such reference, for a period not exceeding thirty days 
(unless the time is extended by agreement) the powers at 
issue shall cease to negotiate with each other and leave the 
dispute entirely in the h.ands of the mediating powers. The 
powers thus appealed to occupy a position analogous to that 
of seconds in a duel, who are authorized to arrange an “ affair of 
honour ” between their principals. This novel device has the 
advantage of toning down, if not of eliminating, personal and 
national prejudices by which controversy is frequently em¬ 
bittered. It also gets over the difficulty, often met with in 
arbitration, of choosing a referee satisfactory to both parties. 
The closer the relations between states become, the more their 
■commercial interests are intertwined, the larger the part which 
mediation seems destined to play. It is true that states 
which have accepted the intervention of a mediator remain 
free to adopt or reject any advice he may give, hut the advice of 
a disinterested power must always add considerable moral weight 
to the side towards which it inclines. (M. H. C.) 

MEDIATIZATION (Gcr. Mediaiisierunji, from Lat. medtaius, 
mediate, middle), the process by which at the beginning of the 
jqth century a number of German princes; hitherto sovereign ' 
as holding immediately of the emperor, were deprived of their 
sovereignty and mediatized by being placed under that of other 
sovereigns. This was first done on a large scale in 1803, when 
by a recess of the imperial diet many of the smaller fiefs were 
mediatized, in order to compensate those German princes who 
had been forced to cede their territories on the left bank of the 
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Rhine to France. In 1806 the formation of the Confederation 
of the Rhine involved an extension of this mediatizing process, 
though the abolition of the empire itself deprived the word 
“ mediatization"' of its essential meaning. After the downfall 
of Napoleon th^ powers were besieged with petitions from 
the mediatized princes for the restoration of their “ liberties 
but thb congress of Vienna (1815) further extended the process 
of mediatization by deciding that certain houses hitherto 
immediate {i.e. Salm, fsenburg, Leyen) should only be represented 
mediately in the diet of the new Confederation. On the otlier 
hand, at Aix-la-Chapelle (1818) the powers, in response to the 
representations of the aggrieved parties, admonished the German 
sovereigns to respect the rights of the mediatized princes subject 
to them. Of these rights, which included the hereditary right 
to a seat in the estates, the most valued is that of Ehenbiirtigkeii 
(equality of birth), which, for purposes of matrimonial alliance, 
ranks the mediatized princes with the royal houses of Europe. 

Sec August Wilhelm Ihdlter, Die SonderreMe der Sounerdnen und 
der Medtaiisirten, normals reichsslUndischen Hauser Deuischlands 
(Berlin, 1871). The mediatized families arc included in the Almanach 
de Gotha. 

MEDICAL EDDCATroN. Up to 185S each University, 
Royal College of Physicians or of Surgeons, and Apothecaries’ 
Onai ™ Great Britain and Ireland laid down its 

Britain and own regulations for study and examination, und 
Inland. granted its degree or licence without any State 
supervision. In that year, pursuant to the Medical Act, 
21 & 22 Viet. c. 90, the General Medical Council of Medical 
Education and Registration was established, consisting of 
twenty-three members, of whom seventeen were appointed 
by the various licensing bodies and six by the. Crown. This 
number was increased by the amended act of 1886 to twenty- 
nine, three, of the six additional members being elected by the 
profession as " direct ” rcprc.scntatives. 'I’be object of the 
act was " to enable persons requiring medical aid to distinguish 
qualified from un()ualified practitioners." To this end the 
"Medical Register” was established, on which no person's 
name could be inscribed who did not hold a diploma or licence 
from one or more of the licensing bodies after examination. 
By the 188b act a qualifying examination was defined as “ an 
examination in medicine, surgery, and midwifery,” londucted 
by universities or by medical corporations, of which one must 
be capable of granting a diploma in medicine, and one in surgery. 
The Council is authorized to require from the licensing bodies 
information as to courses of study and examinations, and 
generally as to the requisites for obtaining qualifications; and 
to visit and inspect examinations either pcrsonalK- or by 
deputy. If the visitors think the course of study and exami¬ 
nation of any licensing body is not sufficient to ensure that 
candidates obtaining its qualification possess the requisite 
knowledge tfcd skill for the efficient practice of their profession, 
the Counollf on a report being made, may represent the same 
to the Privy Council, The Privy Council may, if it sees 
fit, deprivts the accused body of its power to grant registrable 
qualificflltohs. P'rom this statement it will be seen that the 
powers oflthe Council are limited; nevertheless, by their cautious 
•application, and by the loyal manner in which the licensing 
bodies have acted on the recommendations and suggestions 
which have from time to time been made, the condition of 
medical education has been improved; and although there is 
not a uniform standard of examination throughout the United 
Kingdom, the Council has ensured that the minimum require¬ 
ments of any licensing body shall be sufficient for the production 
of trustworthy practitioners. 

One of the first subjects to which the Council applied itself 
was the establishment of a system of examinations in general 
knowledge. Such examinations have to he passed before 
beginning medical study. On presentation of a certificate to 
the registrars of the Council, and on evidence being produced 
that the cundidate is sixteen years of age, his name is inscribed 
on the “ Students’ Register.” The subjects of examinations 
arc: (a) English language, including grammar and composition 


(marks not exceeding 5 % hf the total obtainable in thi* section 
may be assigned to candidates who show a competent knowledge 
of shorthand); (i) I.aitin, including grammar, translation from 
specified authors, and translation of easy passages not taken 
from such authors; (e) mathematics, comprising arithmetic; 
algebra, as far as simple equations inclusive; geometry, the 
subject-matter of Euclid, Books I., II. and III.,‘with easy 
deductions; (d) one of the following optional subjects—Greek, 
French, German, Italian or any other modem language. 
Certificates are accepted from all the universities of Great 
Britain and Ireland, from the leading Indian and colonial 
universities, from government examination boards, and from 
certain chartered bodies. The German Abiturienten Examen 
of the gymnasia and reflZ-gymnasia, the French diplomas of 
Bachelier 6 s Lettres and Bachelier 6 s Sciences, and corresponding 
entrance examinations to other continental universities are 
also accepted. 

As regards priilessional education, the Council divided its resolu¬ 
tions into “ rei|uirenients ” and " recommendations the former 
consisting of demands on the licensing Imdies, non-compliance with 
which renders them liable to be reported to the Privy Council; the 
latter are regarded merely as sugg<;siions for ihe generuJ conduct 
of education and examination. The requiremcnis may la sum- 
marizetl as follow.s ,■ (a) Hegistration as a medical student. (/>) 
Fil e years of bona-fide study between the date of registration and 
the date of the final exammation for any diploma entitling the 
holder in lx* registered under the Medical .Acts. (/:) In every course 
of profe.ssioual study and examination the following subjects must 
he contained, the Council offering no opinion as to the nflinner in 
which they should be distributed or combined for the purposes of 
teaching or examination, this being iett to the discretion of thl- bodies 
or ol tile student; (1.) physics, including tlie elementary meclianica 
of solids and ftuids, and the rudiments ol heat, light aticl electricity; 
(ii.) clieniistry, including the principles of the science, and the details 
which bear on the study of medicine; (iii.) elementary biology; (iv.j 
anatomy; (v.) physiology; (vi.) materia medica and pharmacy; 
(vii I ]jathology; (viii.) therapeutics; (ix.) medicine, including medical 
anatomy and clinical medicine; (x.) surgery, including surgical 
anatomy und clinical surgery; (xi.) midwifery, including diseases 
peculiar to women and to new-born children; (xii.) theory .and 
irac.tiee of vaccination; jxiii.) forensic medicine; (xiv.) hygiene; 
\v.) mental disease, {d) The first of the four years must bo pa.sscil 
at a .scliuol or schools of medicine recognized by any of the licensing 
Ixidies; provided that the first year may be passed at a university 
or tcachmg institution where the subjects ol jibysica, chemistry and 
biology are taught: and that graduates in arts or science of any 
university recognized by the Council, who shall have spent a year 
in the study of these subjerts, and have passed in them, shall be held 
to have completed the first of the five years of medical study, (c) 
The study of midwifery practice must con.sist of three month.s' 
attendance on the indoor practice ol a lying-in hospital, or the 
student must have been present at not less than twenty labours, 
five of which .shall have been conducted throughout under the direct 
supervision of a registered practitioner. • 

The fifth year of study is intended to be devoted to clinical work 
and may be piassed at any one or more public hospitals or dispen¬ 
saries, British or foreign, recognized by the licensing authorities; 
.six months of this year may be passed as a pupil to a practitioner 
possessing such opportunities of imparting practical knowledge as 
shall be satisfactory to the medical authorities. This latter method 
is rarely employed. 

The " recommendations ” of the Council contain suggestions 
which may or may not be acted on by tlio bodies. For the most 
part thev are complied with in connexion with the system of practical 
ami clinical teaching. 

'1 lie Council satisfies itself that its renuirements are acted on, and 
tti.'i t llie examinations are " sufficient,” ny cycles of inspection about 
every five years. The examination of eac.jj licensing body Is visited 
by an insjiector, who forwards his rejxirt to the Council, which sends 
each report to tlie body for its information and remarks. As yef 
it has never been tlie duty of the Council to report to the Privy 
Coiinfil that any examination has not been found sufficient 

Most universities exact attendance at more classes than the colleges 
and halls; for instance, botany and natural hi.story are taught to 
tlieir students, who are. also examined in them. But with these 
exceptions the system of professional education is fairly uniform. 
Since 1875 attendance on ‘ jirartical " classes has been called for in 
all subjects. Under this system the larger classes in which the 
subiixts are taught systematically are broken up, and the students 
are taught the use of apjiaratus and the employment of methods 
of investigation and observation. Tutorial instruction is super¬ 
imposed on teaching by lecture. Much the same plan is adopted 
in respect of dir ical instruction : not only is the student taught at 
the bedside bv the lecturer, but he receives, cither from the house- 
surgeon or house-physician or from a specially appointed clinical 
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tutor, an iiui4;ht into methods oi examination of diseases, and loams 
practically the use of the .stethoscope and other aids to diagnosis, 
and of surgical and obstetrical instruments. In fact, it may be said 
that each subject of instruction is duplicated. If lliis is taken into 
account, it must be eviden^. that the time of the student is fully 
occupied, and the belie! Ls rapidly growmg that fivu years is too 
short 0 period of study. As a matter of fact, the average time taken 
to otitam aTBritish licence to practise is upward.s of six years. The 
probability is tliat the solution of the difhculty will be found in the 
inclusion of auch subjects .xs physics, biology and chemistry in a 
" preUminary scientific " exammution, which may have to be under- 
talcen before registration as a medual student, tliiis leaving llic 
whole live years to be devoted to purel) prolussioiial studj’. 

The German repulutions in regard to profcs.sional .study are 
few. Tliey are those lor tlie Staats Kxamen, for wliich the 
university degree i.s no longer neces.sary. The regu- 
trmmny. admission of candidates to tlie Staats 

Exanun are contained in the royal proclamations of the 22nd of 
June 1883. They cotnprise ; (a) Certificate of a i our.se of study 
at a classical gymnasium of the Geriiian Empire. In exceptional 
cases, the same from a classical gy’mnasium outside the German 
empire may lje con.sidered sufficient. (For details of the course 
of study and examinations, see Mmules oj the General Medical 
Council, vol. xxvii. appendix 3.) (fr) Certificate from a univer¬ 
sity, certilying a course of medicid study of at least nine half- 
years at a university of the German empire, (c) Certifietite tliul 
the canditlate has passed, entirely at a German university, the 
medical riir/iru/mig, and thereafter has attended tor at least 
four ha'I-years the medical studies ol a university, (d) The 
special testimony of the clinical direclors bearing witness that 
the candidate has taken part as Praklikant (clerk or dre.sser) 
during two half-years at the medical, surgical and gynaeco¬ 
logical clinics; has himself delivered two cases of labour in the 
presence of his teadiers or assistant physicians; and has all ended 
lor a hulf-yoar us Praktihanl the clinic ior diseases of the eye. 

The medical Vorprufiinf; rclcrrcij to is nercssarv alike for the 
Staata Examen and the degree ol 1 loeliir ol ItleiHane. It takes place 
at the end of the .second year (fourth .lemr.-.trr), and iiuliide.s the 
Mibject.i of cxiHirimcnlal physics, chemistry, botany, zoology, 
aiiatoiiiy and pliysiology. It is conducted by a board aiijioiiited 
yearly iiy the Minister of Education. 

No one can pracl.s.' medicine in I'Vaiiee who does not pos.se,ss 
the diploma of Doctor of Medicine ol a French university. The 
qualification of Offirier de saute 15 no longer granted. 
r«nn. Jittfurt, jiy can inscribe as a student of medicine the 
applicant musk have obtained the diplomas ol Balheher es lettres 
and Haclielier h sciences. Although the course of profcs.sional 
study may be completed in four years, a longer time i,s generally 
taken before the .student [iroceed.s to the final examination for 
the diictor’.v degree. Eai h year i.s divided into four inmestres-, 
at each trimev/rf the student must iiiukc a new in.scription. The 
trimestres are (i) November and December, ^(t days ; {2) Januaiy', 
February, Marcli, 86 days; (3) April, May, June, 86 days; (4) 
July, August, 56 days. Fractiially there are no regulation;, 
determining the division of the various .subjects, or the number 
of lectures in each course, or requiring the student to attend the 
eour.se.s. The medical faculty of each university puls before 
the student a scheme recommending a certain order of studies 
{Division des etudes) for each of the lour years ol the medical 
course, and, as a matter of fact, this order of study is cnforied 
by the .system of intermediate examinations (Kxamens du fin 
d’annee). All the lectuVe courses arc free, as also are the clinics 
B.nd the hospital service, and there is no system of ascertaining 
the regularity of attendance at lectures, or of certificate of attend¬ 
ance. If, however, the student tails to pass the Examen du fin 
d’annee he is debarred from making the next triinestral inscrip¬ 
tion, and thus loses three rnonth.s. The lectures are, however, 
closely attended. In contrast to the freedom in regard to atten¬ 
dance on systematic lecture.s, there are strict direction and control 
in regard to hospital attendance and practical rourse.s. The 
Student is requir^ to sign n register ad hoc each time he goes 
in and out. From the beginning of the third year, e.g. from the 
ninth quarterly injjcriplion, hospital attendance is enforced till 
the end of theijavtit year. No one can renew his trimcstral 
inscr^tionfirtlJlStld'producing a schedule of his last triraestrul 
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stage, showing that during it he hod not ab-sented himself more 
than five times without explanation. Practical work is obliga¬ 
tory during each of the four years. 

Besides systematic courses of lectures, Con/drences are held by tlie 
assistant-professore {a(’r(gis) in natural history, ubysiology, general 
pallujlogy, internal pathology, externa) patliology. .At the end ol 
the first year the student is examined in osteology, myology ^nd the 
elements of physiology; at the end of the second year, in anatomy 
and p.hysiology in all their branches; at the end of the Uiird year, 
in medicine and surgery; at tlie end ol the lourth year, an examina¬ 
tion LS belli over tlie whole iielii ot stud}'. 

No one is alliiwcd to enter on the study of medicine without 
passing the Arlium examen ot a secondary school. Tliis is the 
equivalent of the German Abiturienten Examen of 
a classical gymnasium. Alter stutly for two semestres 
on examination must be passed in psychology, logic and history. 
The special professional examinations consist of (i) preliminary 
scientific, in butaii}', zoology, physics, chemistry; (2) first special 
or professional, anatomy (orally and by dissections), physiology 
and pharmai ulog} ; (3) second special or professional, written 
examinations in medicine, surgery, medical jurisprudence; 
practical and oral in operative surgerj’, in clinical medicine, and 
I Imical surger)'; and oral in patliological anatomy, medicine, 
surgery; and niidviler}. The completion of the full medical 
course takes six years, ol which the first two are devoted to the 
study of the natiir.il sciences. 

Ai'ninRiTTES.— I lie history ol Hit dtvulopment ol iiudical educa¬ 
tion Irom tlie t.ulitsi limus down to 1^04 will be loiind treated of 
generally in riisehnianiTs GesMchte des mrdii inist hm Unlerrir.hls 
jl.eijizig, 1S80 iiio.s), translated by K. H. Hate (London, i8qi). 
Those desiring more special information on the subject in regard to 
the details of British institutions i.liould consult the annals of 
the various universities and collcgc.s ol Great Britain and Ireland. 
The lollowing woiks supply nnirh niteiestiiig information regarding 
the gradual rise and nevelojmient of teaching and examination : 
Annals of the liarher Surgeons, by Sydney \ oiing (1800); History 
of the Royal College of Surgeons of Ireland, by t'anieron (1866), 
Early Days of the Royal College of Rhysnians of Edinburgh, by Peel 
Ritchie (iSgtj); Hislotical Skehli of the Royal College of Surgeons of 
Edinburgh, by Gairdner (rSbo); Memorials of the l■a^ultv of I'hvsiiHan.s 
and Surgeons of Glasgow, by Duncan (ifiqti); '] he Story of the Unii/lr- 
sity of Edinburgh, hv Sir A. tirant (1884); University of Glasgow, by 
Stewart (1S91). (). IJ. 

As late us 1880 medieul edueuUon in tiie Lniled States was 
in a deplorable condition. In the early history ol the country, 
before and shorlly after the lieginning of the itjth 
century, llie few medical colleges had shown a dis- stJtee 
position to require a liberal education on the part ol 
those who entered uixin their course.., and some clTort was made, 
tlirough the agenct of state boards, to contrcil the licence to 
priK'tisc. But as the country increased in population and wealth 
preliminary' requirements weir practically aholLshed, the length ot 
the courses given each year was shorlened to four or five nionllLs 
or less, and in the second and final year there was simply a repe¬ 
tition of the courses given duiing the lii-st year. This is to be 
attributed mainly to the fact that there was no general national 
or state supervision of medicril training. Medicid colleges could 
obtain incorporation under state laws without diffigwlty, and 
brought considerable advantages in the way of pufjsrtige and 
increased practice to those concerned. Tliat the existence of a 
college depended solely upon the fees ol the students encouraged 
the tendency to make both entrance and graduation requirements 
as easy as possible, especially' as there was no state supervision, 
and the mere possession of a diploma taititlod the holder to 
practise. Eortunately, during this period the practical character 
of the clinical instruction given in the better colleges fitted the 
graduates in some measure for the actual necessities of practice, 
while the good traditions of medicine as a learned profession 
stimulated those who adopted it as a career, so that in the main 
the body of practitioners deserved and held the confidence and , 
respect of the community. From the middle of the 19th century 
there has been constant agitation on the part of the physicians 
themselves for an improvement in medical education. The first 
notable result was an increase in the lime of instruction from 
two to three years (Chicago Medical College, 1859; Harvard 
Medical School, 1871), the lengthening of each session to six 
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months or more, and the introduction of graded courses instead 
of a repetition of the same lectures every year. The improve¬ 
ment thus begun became marked during the decade 1890-1900, 
amounting almost to a revolution in the rapidity with whicli 
the course of iastructinn was amplified. Many factors co-oper¬ 
ated to produce this result: the general development of scientific 
instruction in the colleges and secondary schools, the influence 
of the large number of medical graduates who completed their 
training by study in European schools, the adoption by many 
states of stringent regulations regarding the licence to practise 
within their borders, the good examples .set by many leading 
schools in voluntarily raising their requirements for entrance and 
graduation, and, perhaps above all in its general effect, the 
agitation continually maintained by several national or state 
associations which in a measure have exerted the general 
regulating control that in other countries has been enforced by 
national legislation. Among the most influential of these 
associations are the American Medical Assoidation, the American 
Academy of Medicine, the Association of American Medical 
Colleges, the Illinois State Board of Health, and the University 
of the State of New York. 

The different states make their own general regulations as to 
the practice of medicine within their borders. Certain states 
recognize the medical diplomas granted by other states having 
equivalent standards of examination. Such certifii-atcs are 
generally required to be (a) of graduation from a “ reputable 
medical school,” (b) certificates of moral character, (c) the 
applicant must be at least twenty-one years of age. Tbe.sc 
enable the candidate to present himself before the state boanl 
for the state examination. In many states the applicant must 
satisfy the board not only as to his professional, but as to his 
general education. The standing of the various medical schools 
is usually left to the state board.s, each one determining the 
matter for its own state, conseipiently a school may confer a 
degree recognized as reputable in several states but not in 
others. Only three or lour states regulate the (bartering of 
institutions. In other states any body of men may secure 
articles of incorporation of a college or sdiool by paying the 
necessary state fee, without question as to the ability of the 
incorporator to furnish an education. So strong, however, has 
been the growth of American public opinion that a four-years’ 
course of medical training has become the standard in medical 
schools, and in the majority this is in addition to one or two 
years’ training in the natural sciences. There are some sixty- 
five state boards, and many have adopted strong medical 
practice arts. 

The standard of in'cliininary ret]iiirements for entrance to tfie 
medical schools is being gradually raised, and a large number of 
the states demand a certificate of a high school education, while the 
colleges comprising the Association of Medical Colleges, which 
numbers more than half the American medical schools, accept as an 
entrance .standard a certificate of at least one year’s study at a high 
school. In the report for iqo8 of the United States bureau of 
education of 71 sclwxils, which report the number ot their students 
having an arts degree, it is stated that a degree was held by only 
'.5 % of the candidates in medicine. These students were mostly 
distributed between the Johns Hopkins Medical School (which from 
the date of its foundation in 18(13 h'ts only admitted college gradii- 
tites, and has in addition stipulated that candid.ite.s sliall have a 
knowledge of French and German and have already completed a 
year’s training in the natural .sciences). Harvard Medical School 
and Columbia University, and the medical departments of the 
universities of California, Michigan and Chicago (Kush Medical 
College) rerjuire on entrance the e(|iiivalent of a two-years’ college 
rourse, which niusl include French and German, together witli 
physics, chemistry and biology. 'This tendency is in accordance 
with the recommended standard of medical education suggested by 
the Counf^ of Medical Education and adopted by the House of 
Ifelegatttm the .\merican Medical .Association,of which the following 
is a sunmlary :— 

1. (■fb'he preliminary of a four-years’ high school education 
or an examination such as would admit to a recognized university. 

(<>) In addition a year of not less than nine mouths devoted 
to chemistry, physics and biology and one language (preferably 
French or German) to bo taken at a college of the liberal arts. 

2. Previous to entering a medical college every .student should re¬ 
ceive from the state board a " medical student’s entrance certificate " 
to be given on the production of credentials of training as above. 
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3. Four years of study in a medical college having a minimum 
of a 30-weeks’ course each year, with not less than 30 hours’ work 
per week. 

4. Graduation from college to entitle a candidate to present 
himself for examination before a state-board. 

.(). A satisfactory examination to be passed before the state 
board. 

Practically all medical schools admit women, but there are three 
separate schools of medicine for women: The Women’s Meilical 
College of Philadelphia. Pennsylvania; Women’s Medical College, 
Baltimore, Maryland; New York Medical College and Hospital for 
Women—the last Iteing one of the eighteen homoeopathic colleges 
of the United State.s. 

•Authorities.—J. M. Tower, Contributions to the Annals of Medical 
Progress and Medical Education tn the United States, before and during 
the War of Independence (Washington, Government Printing Office, 
1874); N. S. Davis, History of Medical Education and Institutions in 
the United States (Chicago, 1851); Contributions to the History of 
Medical Education and Medical Institutions in the United States 
(Washington, Government Printing Oflice, 1S77); J. B. Beck, An 
Historical Sketch of the State of Medicine in the American Colonies 
(.Albany, 1850); Bulletins of the American Academy of Medicine 
(The Chemical Publishing Company, Easton, Pa.); H. L. ’Taylor, 
" Professional Education in the United States,” College Department, 
University of the State of New York, Bulletins, ti'yi/, and Bulletin S, 
jyi’O] ” Courses ol Study m Medical Schools,” Report of the Com- 
missione.rs of Education (Washington, 1908); F. K. Packard, M.D., 
The History of Medicine ill the United States (1901); Journal of 
American Medical Association (Aug. 14, 1909); A. Flexner, Medical 
Edm atmii i‘i the U.S. and Canada (1910). (W. H. H.; H. L. H.) 

HEDIoAL JURISPRUDENCE, or Foken.sic Medicine, that 
lirtinrh of state medidne which treats of the application of 
mediral knowledge to certain quc.stion.s of civil and criminal law. 
The term “mediral jiiri.sprudenee,” though sanctioned by long 
usage, is not really appropriate, since the subject is .strictly a 
liranch of medicine riither than of jurisprudence; it does not 
properly include .sanitation or hygiene, both this and medical 
jurisprudenee proper being distinct branches ol state medicine. 
The connexion between medicine and the law was perceived long 
before mediral jurisprudence was recognized, or had obtained a 
di.sfinct apiicllalion. It first took its rise in Germany, and more 
1 ardily reeeii'ed recognition in Great Britain. Forensic medicine, 
or medical jurisprudence proper a,s distinguished from hygiene, 
embraces all questions which bring the medical man into contact 
with the law, and embraces (1) ((uestions affecting the civil rights 
of individuals, and (2) injuries fo the person. 

I. -QlJE.STrONS AFFECTING THE CiVIL OE SoaAL RIGHTS OF 

Individuals 

I. Development of the Human Frame. — The development of 
the physical and mental powers of the human being is a factor 
of great consequence in determining criminal responsibility, 
civil responsibility, or the power of giving validity to civil 
contract.s, and in determining the personal identity of a living 
person or of a corpse. Human life is usually divided into the 
five periods of infancy, childhood, youth, manhood and old age. 
Some wTiters increase the number of these unnecessarily to seven 
periods. 

Infanev is the period from birth till the first or milk set of teeth 
begin to be shed—usually alxiut the seventh year. During this 
(lonod the Ixidy incnxises in size and stature more, relatively, than 
at any other jieriod of exi.sfcnce; and the mental faculties undergo 
great development. The milk teeth, twenty in number, are evolved 
m a definite order, beginning with the central incisors at about six 
months, and ending with the second molaiJ about the terminatioD 
of the second year. From the size and stature of the body, the 
development ol the teeth, and the more or less advanced .state of 
ossification or solidification of the bony skeleton, conclu.sions may 
be drawn as to the probable age of the infant 

Childhood extends from the commencement of the shedding of 
the milk teetii to the age of puberty—usually from the seventh to 
the fourteentli or fiftecntti year. During Uiis period the body 
expands, as well as the Ixiny structures, without any clearly marked 
difference in structure being observable between the sexes except 
as regards the genitals, so that it is impossible to distinguish abro- 
lutely between the male and the female skeleton during tins period. 
The milk teeth are .shed, and are rcplacixl by the second or per¬ 
manent set, thirty-two in number, though these do not usually 
all make their appearance during childhood. Marked differences 
between the proclivities of the sexes are noticeable even at an early 
period of childhood, and long before the chaiUcteristic functions 
Dcgin to be developed. 
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Youth is markPd at Its commcnemnont by the changes which occur 
at puberty—ti)o development ol the genitals in both sexes, the 
appearance ol hair on the genitals, tlie appearance oi a beard in 
the male, the development ol tlie breasts in the icmale, the 
appearame of the monthly How in the lemale, and the ability 
to secrete semen in the male. Marked mental changes now occur, 
and the g^crative functions are jiertected. \'outli terminates at 
tlie age of legal majority, twenty-one year!., or jierhaps the period 
(night to be extended to twenty-live years oi age, as it is with some 
nations. 

Manhood (or II omanhood) is the jjeriod ol jicrfcction of all the 
bodily and mental powers. It ceases iii woman with the cessation 
of the monthly flow at about iorte-lire years of age; but in man it 
often extends to a much later jienod ot life. 

Oid Age begins with tlie decay ol the hodily and mental faculties, 
and is characterized by wmildiiig of the skin, lo.ss oi the teeth, 
vdiitening of the liair, and fe( blene.ss of the limbs. In its later stages 
decay ol the mental faeiiUii s, deafness, obscurity or loss of vision, 
and bowing oi the spun are added. 

2. Duraiifltt of fhimav l.ijf. —'J’he chances of human life form 
on important subject of iurjuiry, and on deduction.s from com- 
pari.sons of birth and death rates is founded the system of annui¬ 
ties, insurance agalnsl loss in sickness, and the iii.surance of 
lives. Since the e.stahlishment of compulsory registration of 
deaths, our knowledge of the ordinary and extraordinary chantes 
of human lile lias been extended, and surer data are available 
for calrulation.s of probabilities of life, of survivorships, and ol 
the payments which ought to be made in lienefit clubs (see 
iNSl'KANCli). 

3. Pt.rsunal Idmiiilv. —Where the identity has to be e.stablished 
or disproved after long absence, exposure to foreign climates and 
hardships, wounds, Ite., the problem has often been extremely 
difficult. The data for identifying a per.son are individual 
and family likene.ss. stature, the colour of the eyes, peculiarities 
ol garb and manner, recollection oi antecedent events, but more 
c.specially marks on the persons either eongenitul or aeqiiired. 
Such are naevt or mother’s marks, .sears, and disunited or badly 
united fractures, known to have existed uiton the mis.sing person 
(see Iokniificai'ion). Jn the case of the living, identilieation is 
more olten a matter for the police officer than lor the medical 
man. Bcrtillon and Galtun have each devi.sed methods for tlie 
identification of criminals (sec Anthropometky and Finger¬ 
prints). 

Mnrriagr Under this head the medical jurist has tu deal 
principally with the nubile age, viewed in the light of mature and 
aeeortiing to legislative enuetriient.s and with siidi phvsieal eir- 
eumstanees as afTeii the legalitv of man iages, or justifv divorce. 

In Greiit Britain tlie age at which the sexe.s .^re tirst cajiable of 
propogatmg the species ls later than in more soutlieni chmes. 
Ordinarilj' it dons nut oeeur tiefore tilteeii years of age tor the m.'de 
and foiirtiVn for the female; ('.srejitionallv it neeurs at the .ages of 
tliirteeii and of twelve (or even less) respertively in the mah' and 
female. By law, iicvertheles.s, parents and guardians may, in ICngland 
at all events, forbid tlie marriage of young jicople till the age ol legal 
majority. Tlie oiil) jiliysicul ein.uinstaiieea whieli m (ireat Britain 
form .1 bar to marriage are jiliysical inability to eonsiminiate, and 
the insanity of one of the parties at the time of marriage. Both 
Ihosi* ein imistanees have beeii jileaded and siishiined in the law 
courts. In othur comitrie.s iiunoi jihysical cirr.umslaiiees, as disease, 
are held tu iiiealidate marriage. 

5. Impotence and Sterility. These are of importance in con¬ 
nexion with legitimacy, divorce and criminal assault.5. Imjio- 
tence and sterility may arise from organic or from functional 
causes, and may be Oiirablc or incurable. Impotence (9.11.) is 
.taken cognisance of by the law courts a.s a grounif of divorce, and I 
might, of course, be urged us a defence in a case of rape. Sterility 1 
is not a ground of divorce, but might he a question of impor^ce 
in case.s of legitimacy. 

('. Pregnancy. —This subject presents one of the widest fields 
for medico-legal evidence. The limits of age between which it is 
possible, the limits of utero-gesUtion, and Uie signs of pregnancy 
may all in turn be the subjects of investigation. 

The limits of age between which pregnancy is jiossiblc are usually 
fixed by the appearance and cessation of the monthly flow; and these 
ordinai^y bcgfmJ^ut fourteen and cease at forty-five years of age. 
ExccptionallydflHMppear as early as the trffith year and may not 
cease till thcjjfl^l^e fifth decadan life. Cases, however, have 
occurred wttflp|y|^man has conojiecd before menstruating; and 
a few doubt^lTjaaes of concejition are recorded in women upwards 


of fifty or even .sixty ycar.s of age. The general fact of pregnancy 
being limited by the iig j of puberty on the one Iiaiid and the cessation 
(if the monthly flow .• or fifty-three or fifty-four years as the extreme 
limit of age—must be accejited as the safest guide, in practice. 

The limits of utero-gestation are not in England fixed by legisla¬ 
tion. Tlie French code fixes the extreme limi( of three hundred 
days. The ordinary period is forty weeks and a tialf, or 1 wo hundred 
and cighty-throc days from the ccs.sation of the last monthly flux. 
The limit of tliree hundred days, as fixed by the French code, is 
perhaps nevcir exceeded, if over reached. The uncertainty ot 
lomales in fixing flic exact date of conception has given rise to the 
discrejiant oiiinions of jilivsiologists on the subject. It ts well 
known, liowevcr, that among the higher animals the jicriod Ls not 
precise; and impregnation and conception need not necessarily be 
coincident. 

I he signs of pregnancy .are ol the nt most importance to the 
medical jurist, lie may bt' e-.alled ujion to pronounce upon UlC virtue 
of a female, to sustain or rehul a jilea lor divorce, to determine 
whether a capital seiUencc shall be carried out, or to determine 
whether it Ls iirohahli that an heir will be bom to an estate. Medical 
jurists classify the signs of pregnancy as iinrertaiii or certain; it is 
the former which arc most regarded by the jiublic, but the latter 
ale alone of [>robati\'e value to the jurist. Tlie usual and iiiieertain 
signs are the cessation ot the nionlhly flow, nausea, sickness, a 
darkening ot the areola and tlie formation ol a secondary areola 
around tin- nijijile, eiilargcmeril of flu- hreusts, increased size of the 
aLidoinun, the. formation of a tiiiiiour in the womb, (juickening, and 
the motions of the foetus. Also uncertain are the uterine soiilfie, 
which is a pi'cuhar soft sound heard over tlie abdomen and syn 
chronous with the ni.iternal j.ulseand tiallottement or tJie cxuiniiia- 
tion lor a floating tiimonr in the abdomen lietween tlie fifth audeightli 
rnontli.s_ ot jiregnaney. 'The certain .signs of jircgnaucy are ttie 
foet.il limbs palpated tliroiigli the abdomen by the jiliysician, the 
Iiiilsalioris of the loetal heart heard bv m(‘ans ol the .stelhoscojie, 
the jmlsations being much quicker and not synchronous with 
the maternal jiulsc, Tliis latler is applicable Tiefore tlie fourth 
mouth ol gcsUitioii 

7. Partnrition.-'Vhv imminence of tlie proce.ss of jiarturition 
is of (.ompurativily lillle interest tu the medical jurist; but the 
signs of recent del wet y are all-important. These sign.s are the 
bruised, swollen, and Ineerated .state of the external genitals, 
relaxation and dilatation of the vagina and womb, the existence 
of a peculiar vaginal di.scliarge known as the lochia, a relaxed and 
fissured condition oi the abdominal walls, a peculiar aspects of 
the couiiteiiance, and llic distended .stale of the hreast.sdue to the 
.seiTetiiiri of milk. The loehial disi liargc is the most character- 
istic sign. All the sign.s may disappear within ten dMfi q) 
delivery, though this is not usual. 

Connected with parturition, the quc.stion of viahilitv (potentWity 
for life) ot the ehilJ is not iiiiimiKjrtaiit. After tin- intra-^^Se 
age ot seven inuulhs is reached ,1 etiild is lertainlv viablif^Tne 
j.enod at which the fuel us becomes viable cannot be slated 
certainty; Imt five calendar months, or one liundrod and fifty days, 
is jierliajis tlie nearest .ipiiroximatkm. 'Hie viability ol a child is 
judged by its size and weight, its general state of dcvclojmient: tlie 
stale of tlie skill, h„u, and nails; its sLrengtli or feebleness, the ability 
to iry, and lU; jiuwei of taking maternal nourishinenl. Tlie quc.stion 
of viability h,e. im|iortaut bearings upon the crime of infanticide. 
In the case ol suecessioii to |iro|)erty the meaning of " born alive " 
is difterent from the meaning of the same expression as used rcsjiect- 
ing infanticide. In questions of tenancy b\' tlie curtc.sy (y.e.) it has 
been decided Diat any kind ol motion ol tlie cliild, as a twitching 
and ti'cmuloiis motion of tlie lijis, is sufficient evidence of live-birth. 
By the Frcnrli code, howevei, no child that is horn alive can inherit, 
unless it is born vialile. .‘Vs regards infantiride, proof of a conclu 
sive sejiarate existence ol tlie child is demanded before live-birth is 
ad milted. 


eti& P jepccptioiks Iluvinp occurred resulting in the birth of twins 
Jafpsiderable intervening interval, is ob.sciire and has given 
iffie to much conirovorsy. Tliere is much, however (e.g. the exLstence 
of a double or bilid uteru.s), to countenance the view that a double 
conception is jiossible. 


8 . Monsters and Hermaphrodites.—a destroy any living 
human birth, however unlike a human creature it may be, is to 
commit a crime. Blackstonc states that a monster irfiich hath 
not the shape of mankind hath no inheritable blood; bu^ the law 
has not defined a monster, nor what constitutes a human form. ' 
The same author states that if. in .spite of deformity, the product 
of birth has human shape, it may he an heir. Hermaphrodites 
are beings with malformations of the .sexual organs, simulating 
a double .sex. Physiologist's do not admit, however, the existence 
of true hermaphrodites with double perfect organs, capable of 
performing the functions of both sexes. 
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months or more, and the introduction of graded courses instead 
of a repetition of the same lectures every year. The improve¬ 
ment thus begun became marked during the decade 1890-1900, 
amounting almost to a revolution in the rapidity with whicli 
the course of iastructinn was amplified. Many factors co-oper¬ 
ated to produce this result: the general development of scientific 
instruction in the colleges and secondary schools, the influence 
of the large number of medical graduates who completed their 
training by study in European schools, the adoption by many 
states of stringent regulations regarding the licence to practise 
within their borders, the good examples .set by many leading 
schools in voluntarily raising their requirements for entrance and 
graduation, and, perhaps above all in its general effect, the 
agitation continually maintained by several national or state 
associations which in a measure have exerted the general 
regulating control that in other countries has been enforced by 
national legislation. Among the most influential of these 
associations are the American Medical Assoidation, the American 
Academy of Medicine, the Association of American Medical 
Colleges, the Illinois State Board of Health, and the University 
of the State of New York. 

The different states make their own general regulations as to 
the practice of medicine within their borders. Certain states 
recognize the medical diplomas granted by other states having 
equivalent standards of examination. Such certifii-atcs are 
generally required to be (a) of graduation from a “ reputable 
medical school,” (b) certificates of moral character, (c) the 
applicant must be at least twenty-one years of age. Tbe.sc 
enable the candidate to present himself before the state boanl 
for the state examination. In many states the applicant must 
satisfy the board not only as to his professional, but as to his 
general education. The standing of the various medical schools 
is usually left to the state board.s, each one determining the 
matter for its own state, conseipiently a school may confer a 
degree recognized as reputable in several states but not in 
others. Only three or lour states regulate the (bartering of 
institutions. In other states any body of men may secure 
articles of incorporation of a college or sdiool by paying the 
necessary state fee, without question as to the ability of the 
incorporator to furnish an education. So strong, however, has 
been the growth of American public opinion that a four-years’ 
course of medical training has become the standard in medical 
schools, and in the majority this is in addition to one or two 
years’ training in the natural sciences. There are some sixty- 
five state boards, and many have adopted strong medical 
practice arts. 

The standard of in'cliininary ret]iiirements for entrance to tfie 
medical schools is being gradually raised, and a large number of 
the states demand a certificate of a high school education, while the 
colleges comprising the Association of Medical Colleges, which 
numbers more than half the American medical schools, accept as an 
entrance .standard a certificate of at least one year’s study at a high 
school. In the report for iqo8 of the United States bureau of 
education of 71 sclwxils, which report the number ot their students 
having an arts degree, it is stated that a degree was held by only 
'.5 % of the candidates in medicine. These students were mostly 
distributed between the Johns Hopkins Medical School (which from 
the date of its foundation in 18(13 h'ts only admitted college gradii- 
tites, and has in addition stipulated that candid.ite.s sliall have a 
knowledge of French and German and have already completed a 
year’s training in the natural .sciences). Harvard Medical School 
and Columbia University, and the medical departments of the 
universities of California, Michigan and Chicago (Kush Medical 
College) rerjuire on entrance the e(|iiivalent of a two-years’ college 
rourse, which niusl include French and German, together witli 
physics, chemistry and biology. 'This tendency is in accordance 
with the recommended standard of medical education suggested by 
the Counf^ of Medical Education and adopted by the House of 
Ifelegatttm the .\merican Medical .Association,of which the following 
is a sunmlary :— 

1. (■fb'he preliminary of a four-years’ high school education 
or an examination such as would admit to a recognized university. 

(<>) In addition a year of not less than nine mouths devoted 
to chemistry, physics and biology and one language (preferably 
French or German) to bo taken at a college of the liberal arts. 

2. Previous to entering a medical college every .student should re¬ 
ceive from the state board a " medical student’s entrance certificate " 
to be given on the production of credentials of training as above. 
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3. Four years of study in a medical college having a minimum 
of a 30-weeks’ course each year, with not less than 30 hours’ work 
per week. 

4. Graduation from college to entitle a candidate to present 
himself for examination before a state-board. 

.(). A satisfactory examination to be passed before the state 
board. 

Practically all medical schools admit women, but there are three 
separate schools of medicine for women: The Women’s Meilical 
College of Philadelphia. Pennsylvania; Women’s Medical College, 
Baltimore, Maryland; New York Medical College and Hospital for 
Women—the last Iteing one of the eighteen homoeopathic colleges 
of the United State.s. 

•Authorities.—J. M. Tower, Contributions to the Annals of Medical 
Progress and Medical Education tn the United States, before and during 
the War of Independence (Washington, Government Printing Office, 
1874); N. S. Davis, History of Medical Education and Institutions in 
the United States (Chicago, 1851); Contributions to the History of 
Medical Education and Medical Institutions in the United States 
(Washington, Government Printing Oflice, 1S77); J. B. Beck, An 
Historical Sketch of the State of Medicine in the American Colonies 
(.Albany, 1850); Bulletins of the American Academy of Medicine 
(The Chemical Publishing Company, Easton, Pa.); H. L. ’Taylor, 
" Professional Education in the United States,” College Department, 
University of the State of New York, Bulletins, ti'yi/, and Bulletin S, 
jyi’O] ” Courses ol Study m Medical Schools,” Report of the Com- 
missione.rs of Education (Washington, 1908); F. K. Packard, M.D., 
The History of Medicine ill the United States (1901); Journal of 
American Medical Association (Aug. 14, 1909); A. Flexner, Medical 
Edm atmii i‘i the U.S. and Canada (1910). (W. H. H.; H. L. H.) 

HEDIoAL JURISPRUDENCE, or Foken.sic Medicine, that 
lirtinrh of state medidne which treats of the application of 
mediral knowledge to certain quc.stion.s of civil and criminal law. 
The term “mediral jiiri.sprudenee,” though sanctioned by long 
usage, is not really appropriate, since the subject is .strictly a 
liranch of medicine riither than of jurisprudence; it does not 
properly include .sanitation or hygiene, both this and medical 
jurisprudenee proper being distinct branches ol state medicine. 
The connexion between medicine and the law was perceived long 
before mediral jurisprudence was recognized, or had obtained a 
di.sfinct apiicllalion. It first took its rise in Germany, and more 
1 ardily reeeii'ed recognition in Great Britain. Forensic medicine, 
or medical jurisprudence proper a,s distinguished from hygiene, 
embraces all questions which bring the medical man into contact 
with the law, and embraces (1) ((uestions affecting the civil rights 
of individuals, and (2) injuries fo the person. 

I. -QlJE.STrONS AFFECTING THE CiVIL OE SoaAL RIGHTS OF 

Individuals 

I. Development of the Human Frame. — The development of 
the physical and mental powers of the human being is a factor 
of great consequence in determining criminal responsibility, 
civil responsibility, or the power of giving validity to civil 
contract.s, and in determining the personal identity of a living 
person or of a corpse. Human life is usually divided into the 
five periods of infancy, childhood, youth, manhood and old age. 
Some wTiters increase the number of these unnecessarily to seven 
periods. 

Infanev is the period from birth till the first or milk set of teeth 
begin to be shed—usually alxiut the seventh year. During this 
(lonod the Ixidy incnxises in size and stature more, relatively, than 
at any other jieriod of exi.sfcnce; and the mental faculties undergo 
great development. The milk teeth, twenty in number, are evolved 
m a definite order, beginning with the central incisors at about six 
months, and ending with the second molaiJ about the terminatioD 
of the second year. From the size and stature of the body, the 
development ol the teeth, and the more or less advanced .state of 
ossification or solidification of the bony skeleton, conclu.sions may 
be drawn as to the probable age of the infant 

Childhood extends from the commencement of the shedding of 
the milk teetii to the age of puberty—usually from the seventh to 
the fourteentli or fiftecntti year. During Uiis period the body 
expands, as well as the Ixiny structures, without any clearly marked 
difference in structure being observable between the sexes except 
as regards the genitals, so that it is impossible to distinguish abro- 
lutely between the male and the female skeleton during tins period. 
The milk teeth are .shed, and are rcplacixl by the second or per¬ 
manent set, thirty-two in number, though these do not usually 
all make their appearance during childhood. Marked differences 
between the proclivities of the sexes are noticeable even at an early 
period of childhood, and long before the chaiUcteristic functions 
Dcgin to be developed. 
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Death from Asphyxia .—Among the forms of violent death duo 
to this cause are drowning, hanging, strangulation, garotting, 
smothering, suffocation from choking, mechanical interference 
with the expwsion of the c^est walls, as when persons are crushed 
together during a panic in a fire; breathing poisonous gases, such 
as carbonic acid or carbonic, oxide. Suicide and accidental 
death from these causes arc still more common. 

Drowning is thought to produce death occasionally by the suddtm- 
ness of the shock causing sus|X 3 iLsion of the functions oi circulation 
and respiration—by shock without a .struggle. The usual mode of 
death ap}x;ars, however, to be by the circulation of unoxygeiiated 
blood through the brain acting as a poison upon that organ; and 
this is attended with all the phenomena of asphyxia, as in suffocation. 
The phenomena attending asphyxia are as follows. As soon as the 
oxygen in tlic arterial blood, through exclusion of air, sinks helow 
the normal, the respiratory movements grow deeper and at the 
same time more. Ireqnenl; both the inspiratory and exjjiratory 
phases are exaggerated, the supplcmenbiry respiratory muscles arc 
orought into play, and the breathing becomes hurried. As the 
blood becomes more and more venous, the respiratory itio\’ements 
continue to incrca.se lx)th in force and frequency, .very soon the 
expiratory niovement.s become more marked than tlic inspiratory, 
and every mu.scle which can in any way assist in expiration is brought 
into plav. I'he orderly expiratory movements culminate in ex¬ 
piratory convulsions; these violent efforts speedily exhaust tlu‘ 
nervous syst<Mn, and llie convulsions suddenly cease and arc lollowed 
by a period ol calm. The calm is one of exhaustion; all expiratory 
active movements have ceased, and all the muscles ol the body are 
flaccid and (|uiet. But at long intervals lengthened deep inspiratory 
movements take place; then Uiese movements lx.’Come less fruipicnt; 
the rhytjim becomes irregular, so that each breath becomes a more 
and more prolonged gasp, which becomes ut last a convulsive .slrelch- 
ing of the whole IxKly: aiul wiDi extended limbs and a straiglitencd 
trunk, with the head thrown l»acU, the nunitli widely open, the face 
drawn and the nostrils dilated, the JasI breath is taken, 'rhe above 
jiiicnomena are not all observed except in cases of sudden and entire 
exclusion of air from tlie lungs. In slow asjihyxia, wh<‘re the supply 
of air is gradually diminished {r.g. in drowning), tin* phenomenn 
are fundamentally the same, but with minor differences. The 
appearances of tin body after death from drowning are various. 

'I iiere may be jiallor of the coiinleiiancc, or tins may be liviil and 
swollen. 1‘hi‘ air na-ssages are lilled with frothy mucus, and there 
may be water in the stomach. The ends of tfu* fingers are often 
excoriated from grasping at objects, and weeds, are soineliines 
found grasjxsd in the hands. '1‘he distintUon between murder and 
suicide by drowning can rarely be made out by <‘xaminatioti of the 
body alone, and is usually (iccided Irom collateral circuinstances 
or marks of a struggle. Attention must also be paid to tlie existence 
of wounds on the body, nnuksof strangulation on tlie neck, and the 
like. 

Hanging mny result in death from asphyxia, or, asjs more particu¬ 
larly the case injudicial hanging, some injury is infliclcd on the upper 
portion of the sjunal cord, resulting in instant deatli. The ordinary 
appearances of death from asphyxia may be found : dark fluid blood, 
conge.stion of the brain, intensely congested lungs, the right cavities 
of the heart full, and the left companitively empty of blood, and 
general engorgement of the viscera. I’xcliymosis may be found 
bonentli the site of the cord, or a mere pnrchinenty ajipcarance. 
There may even be no mark of the cord visible. The mark, when 
present, usually follows an oblique course, and is high uj) the neck. 
The fact that a Ixidy may lx- susjxjnded after death, and that if this 
b<‘ done speedily w’hilst the body is still warm there may be a post¬ 
mortem mark undistiiiguishable from the mark observed in death 
from hanging, must not be forgotten. 

Su^octUion may occur from the impaction of any .substance in the 
glottis, or bv covering up the mouth and nose. It is frequently of 
accidental origin, as when substances become accidentally impacted 
in the throat, and when infants arc overlaid. The phenomena are 
those of pure asphyxia, which have already been detailed. On post¬ 
mortem examination the surface of the lungs is found covered with 
minute extravasations otj^lood, known as punctated cccliymosis. 

Strangulation may be accomplished by drawing a cord tightly 
round the neck, or by forcibly compre.ssing the windpipe (throttling). 
Hence there may be eitlier a circular mark round the neck, not so 
oblique a.s after hanging, or the marks of the fingers may be found 
about the region of the larynx. The cartilaginous structures of the 
larynx and w’indpijx? may lx.- broken. The mark of the ligature is 
mfesn lo^ down in the nrck. 'I’he signs of asphyxia are jircsent in 
aTfnarkcd degree. 

Mephitism. - In the United Kingdom this last form of death 
usually results accidentally from an escape of lighting gas, the danger 
lias been much increased in many towns owing to the addition of 
carbur^tted water-gas to the ordinary supply, ^rbonic oxide 
gas flf^ntained in ordinary lighting gas to the of about 

() to 8 and is extremely fatal when inhaled. C.ar!y^fted water- 
gas contains about 28 %, and when mixed with oroinary lighting 
gas^the percentage of carbonir oxide is thus very mucli increased. 
As a mode o^; 4 lsas 8 Uilition it is seldom employed, but is frequently 


resorted to on the continent of Europe by suicides, charcoal fumes 
being commonly used for the purpose. 

6. Death from Starvation .—Cases ocrur in which it is important 
to distinguish this from other modes of death. In such cases the 
skin becomes harsh and dry, and may acquire a peculiar odour; 
the subcutaneous fat disappears; the gums shrink away from the 
teeth; the tongue and mouth become dark-coloured and dry; 
the eyes are bloodshot; the intestines become thin and their 
coats translucent; the gall-bladder is distended. The period of 
total abstinence from food required to kill an adult is unknown, 
and greatly depends upon whether there be access to liquid. Jn 
some cases persons have been able to subsist on little or no 
nourishment for long periods, the body being in a state of 
qiiasi-hibemation. 

7. Death from Extremes of Temperature. —(i) Death from cold 
is not often observed in the British Isles. A portion only of the 
body, as the extremity of a limb, may perish from extreme cold. 
After the first sensation ol tingling experienced on exposure to 
severe cold, loss of sensation siiporveiles, with languor and an 
irresistible propensity to sleep. The tendency to this forms an 
extreme danger in such cases. (2) Death from extreme heat 
usuall)' occurs in the form of burning and scalding, attended with 
destruction of a large portion of the cutaneous strin tures. Here 
the cause of death is obvious. The human body is capable of 
exposure to very hot air—iis is seen in Turkish biths—for a 
r(jnsiderable period with impunity. Sunstroke Ls a cerebral 
aflee.tion brought on by too great exposure to a hot atmosphere, 
especially whilst undergoing fatigue. 

8. Death by l.ifhhnnp —Lightning or an electric current may 
cause instant dealh. No visible marks of the effects of the 
eleolrie current may he left, or the bod;’ may he .singed or 
discoloured, or the skin may be perforated at one nr two spots. 

q. Injuries or Wounds .—These include in a medico-lcgal sense 
not only lho.se characlerizcd as inci.sed, punctured, contused, 
lacerated, stab wounds, but also burns, injuries produced by 
firearms, fractures, disluealions, N:c, One ol the chief questions 
which have lo be decided m all forms of violent death is whetlvir 
it was the result of accident, suicide nr murder. In eases of 
latal wounding, among the points to be noted, wliich will help to 
decide the question, are the situation, direction and extent of the 
wound, the position in which the body and any weapon may be 
found, tugether with the presence and distribution of any blood 
marks and the signs of u struggle. In wounds eaiised by fire¬ 
arms the injury, if suicidal, is usually situated in a vital and acces¬ 
sible part of the body, the temple, mouth, and chest being the 
favourite situations; but such an injury also presents, as a rule, 
the characteristic appearances resulting from the discharge of 
the weapon close lo the body, viz. besides the wound of entrance 
of the bullet, there are singeing of the cutirle and hair, and 
blackening of the area immediately surrounding the wound, from 
particles of unconsumed powder being driven into the skin and 
irom the smoke of the discharge. These effects arc naturally 
not produced when the weapon is discharged at a distance exceed¬ 
ing 2 or ft., as usually happens in cases of homicidal shooting. 
They may also be wanting in undoubted suieidal wounds 
produced by revolvers and cartridges filled with amberite or 
other smokeless powders. Death from burning is generally 
accidental, very rarely suicidal, and when homicidal is usually 
employed to conceal traces of other violence inflicted upon the 
body. In large eonflagration.s death is not always due to burning. 
Charred bodies may be found presenting various injuries’due 
to the full of beams, crushing, the trampling of others trying to 
escape, &c., or fractures and lacerations may be due simply to 
the action of the heat. Death may result from such injuries, or 
from suffocation by the gases of combustion, before the victim 
is affected by the actual fire. Spontaneous combustion of the _ 
body luis been stated to occur, but the evidence upon which the 
cases rest is not well authenticated. 

Punctured wouixls or stabs require minute attention; for tlicre 
have been instances in which deatti has been produced by an instru¬ 
ment so small as a pin thrust into a vital part. Wounds of the head 
are always dangerous, especially if the blow has been severe. The 
person so wounded may (lie without division of the skin, or fracture 
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0/ the bones, as happens in what is known as etmeussion ol the brain. 
Contusions which do not divide the skin may fracture the skull; 
or the inner tabic of the skull may be fractuted without the outer 
being broken or depressed. Even wounds of the scalp may prove 
fatal, from inflafnmation extending towards the brain. Punctured 
wounds of the head arc more dangerous tluin cuts, as more likely 
to excite fatal inl^mmation. When the brain and its membranes 
are injured, all such wounds are generally fatal. Wounds of the 
face or organs of sense arc often dangerous, always disfiguring, and 
productive of serious inconvenience. Wounds oj the tuck are always 
senous wherever more tliaii the skin is divided. The danger of 
opening large bfood-vcssels, or wounding imirortaut ncrve.s, is 
imminent; even the dir’Lsion of a large vein in the neck has proved 
immediately fatal, from the entrance of air into the vessel, and its 
sfx'cdy conveyance to the heart. A blow on the neck has instantly 
proved latal, from uijury to an important nerve, generally the 
pneumogastnc or the sympathetic. Dislocations and fractures of 
the bones of the neck prove instantly fatal. Wounds 0/ tiu chest 
are always serious when the cavity is penetrated, though [lersons 
may recover Irom wounds ol the lungs, and have even survived 
lor .some time considerable wounds of the heart. This last is an 
important lact; because wc are not always to consider tlie spot where 
the body oi a person killed by a wound oJ tbe heart, and apparently 
remaining where he fell, is found as that in which the fatal wound 
was indicted. Instances have occurred of persoms surviving severe 
wounds of the heart for several days. Broken ribs are never without 
danger; and the same may be said of severe contusions of tlie che.st, 
from the chance of inflammation extending inwards. Wounds 
penetrating both sides of the chest are generally considered as fatal; 
but ])os3ibly there may be recovery Ironi such. Wounds 0/ the 
abdomen, when they do not completely jXTietrate, may he considered 
as simple wounds, unlc.ss when inflicted with great force, so as to 
bruise the contents of the abdominal cavity; in that case they may 
jiroduce death without breach of surface, from rujitureof some viscus, 
as sometimes happens Iroin blows or kicks u|iou the belly. Wounds 
injuring the penloncum are highly jairilous, from the risk ol severe 
inflammation. Wounds of the stomach or intestines, or of the gall¬ 
bladder, generally prove mortal, li'om the cflusion of their contents 
into the peritoneal cavity producing fatal inflammation. Wounds 
of the liver, spleen or kidneys are generally .soon mortal, from the 
great vascularity of tho.se organs. Wounds of the extremities, when 
laUd, may generally be considered so from excessive haemorrhage, 
from the consequences of inflammation and gangrene, or from the 
shock to the system when large [Xirtioiis of the limb are forcibly 
removed, us in accideiiU from machinery, and in wounds from 
fiatiarins. 

Dlood Status. —The examination of blood stains is a frequent 
and important operation in criminal charges. Blood stains when 
fresh and nbunthanl uin be reeiignized without tlilhctilty, but 
when old, or after being acted upon by certain sub.stance.s, their 
identity Ls not readily determined. 

The tests which may be applied to a susixicted stain consist of : 
(r) The microscopic test. A portion of the stain is soaked in a droji 
oi some fluid which will .soften and cause separation of the dried 
blood corpuscles without altering their charactenstic appearance. 
Such fluids arc solutions ol glycerine and water of a specific gravity 
ol loak or yo % caustic potash. The recognition of blood corpuscles 
attords evidence of the nature of the stain. (2) Ciiemical tests, (a) 
Heal a)))ilied to a solution obtained by soaking some of the steined 
fabric in cold water. A blood solution is red, and loses its red colour 
on ajijilication of heat, while at the same time a biift-coloured pre¬ 
cipitate is formed, {h) On applying a dmp of frc.shly prepared 
tincture of guaiaciim and then some ozonic ether or jieroxide of 
hydrogen to the stain, a blue colour is obtained if blood lie present. 
Many other substances, however, give the same reaction, (i) If, 
even to the smallest particle of dried blcxid, a fragment of coninion 
salt and .some glacial acetic acid be added, and the latter is then 
heated to ebullition and allowed to evaporate away, small brown 
chomboid crystals—haemin crystals—will be found to have formed, 
anrl they can be recognized under the microscope. {() Spectroscopic 
ted. A solution of blood obtained Irom a stain will show a sjiectrnm 
having two dark bands Ix'tween Fraunhofer's lines D and E {oxy- 
haemoglohin). On adding ammonium sulphide to the solution 
the liaemoglobin is reduced and only one broad dark band is seen 
(reduced haemoglobin). On adding caustic potash to a solution 
ol blood, alkaline haematin is formed, and this again is transformed 
on the further addition of ammonium sulphide into reduced haematin 
or haemochromogen, which gives a very characteristic spectrum 
of two dark bands situated in the yellow jiart of the spectrum. 
The production of these tfiree diflcrciit spectra from a red-coloured 
solution is characteristic of blood. Old blood stains are insoluble 
in water, whereas recent stains are readily soluble in cold water, 
yielding a red solution. The application of hot water or washing 
with soap tends to fix or render blood stains insoluble. Vegetable 
dyes may likewise give red solutions, but they may be distinguished 
from blood by the addition of ammonia, which alters the colour of 
the former, but rather intensifies the red colour of a blood solution. 

The diflerentiation between human blood stains and those pro¬ 


duced by tbe blood of other animals, more especially domeatle 
animals^ is a matter of great importance to the mcoical jurist. 
When too blood stain is fresh, measurement of the cotpasdes may 
decide tlie question, but in the case of dry and old stains it is im¬ 
possible to make the distinction. A method has b^n discoveced, 
however, which enables the distinction to be made not only between 
human blood and that of other animals (with the exception of 
Simiidae), but also between the bloods of different animals. The 
method depends upon the fact that il an animal (A), such as a dog 
or rabbit, is inoculated with the blood or serum of another nnimnl 
(B), then tlie blood or serum of A is found to produce a specific 
reaction (namely, the production of a cloudiness or precipitate) 
when added to a solution of the blood of a similar animal to B, and 
tliat species of animal only. If, therefore, human blood serum is 
injected into an animal, its blood after a time affords an " anti¬ 
serum ” which produces the specific reaction only in human blood 
solutions and not m those formed from the blood of other animals. 

10. Poisoning. —^Thcre is no exact definition of a poison (q.v.). 
Popularly, substances which destroy or endanger life when 
swallowed in small quantity are called poi.sons, but a scientific 
definition would also include many substances which are injurious 
to health in large doses or only after repeated administration, 
and which act not only when swallowed, but also when taken into 
the system through other channels, c.g. the skin or the lungs. 
The branch of science which relates to poisoas, their nature, 
methods of detection, the symptoms produced by them, and 
treatment of poisoning, is called Toxicology, and is one of the 
most important subjects included under the term Medical 
Jurisprudence. 

The medical evidence in cases of poisoning rests upon—(1) 
the .symptoms produced during life; (2) the post mortem appear¬ 
ances ; (3) the chemical analysis and detection of the substance 
in the body, or in the excretions and vomited matters, or in 
articles of food; (4) experiments on animals in the case of certain 
poisons where other conclusive evidence, is difficult to obtain. 
The treatment of cases of poisoning will vary according to the 
substance taken, but the general principles which should be 
followed arc: {a) to get rid of the poison by means of the stomach- 
pump, or by washing out the stomach with water through a 
soft rubber tube, or by giving an emetic .such as mustard, sulphate 
of zinc, ipecacuanha; (A) to neutralize the poison by giving a 
substance which will form with it an innocuous compound (e.g. 
in the case of the strung acids by administering magnesia or 
common whiting), or which has an opposite physiological action 
(c.g. atropine in opium pousoning); (c) to promote the elimination 
from the body of the poison which has been already absorbed; 
(d) general treatment of any dangerous symptoms which 
appear, as by stimulation in collapse or artificial respiration in 
lasphyxia. 

hood Poisoning (see also Adui.teration). —Foods may prove 
noxious from a variety of causes : (i) The presence of metallic 
poisons, as in peas artificially coloured with copper .salts, in 
tiimed foods from dissolved tin salts, &c. (2) The contami¬ 
nation of any food with the specific germs of disease, as for 
example, milk infected with the germ of enteric fever. (3) The 
presence in meal of parasites, such as the Trichina spiralis, or 
of disease in imimals, capable of transmission to man, such as 
tuberculosis, or the presence of poison in the flesh of animals 
which have ted on substances harmless to them but poisonous to 
human beings. Grain may be infected with parasitic fungi of a 
poisonous character, os for example Claviceps purpurea, causing 
epidemics of ergotism. (4) Foods of varfbus kinds may contain 
saprophytic bacteria which elaborate certain poisons, either 
before or after the food is taken. It is chiefly in relation to food- 
poisoning from the last-mentioned cause that our knowledge has 
been increased in recent years. 

Many cases of food-poisoning, previously of mysterious origin, 
can now be explained by the action of bacteria and the products 
which they give rise to—tox-albnmoses, jitomaines, toxins—by 
.siilitting up proteid substances. It is not necessary that the food 
.should show evident signs of putrefaction. It may not do so, and 
yet on being eaten produce violent symptoms of gastro-intcstinal 
irritation almost immediately, follow^ by various nervous symp¬ 
toms. In such cases a chemical poison, developed by putrefactive 
bacteria before tlie tood was eaten, quickly acts upon the system. 
On the other hand, symptoms may not appear for many hours after 
ingestion of the food, and then come on suddenly and with great 
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saverity—there hu been a period of incubation. In sucli cases the 
food when swallowed bat contained the bacteria, but the jiuisonous 
toxiii has been elaborated by them alurward.s in the system during 
the period preceding the onset of symptoms. In both varieties 
of poisonmg the symptoms afe similar, consistmg of gastro-intcstinal 
imtation—vomiting, purging and pain in the abdomen—together 
with great prostration, fever, muscul,-ir twitchings, disturbances 
of vision, delirium and coma. Tlie varieties of meat which have 
most frequently given rise to fxiisonmg (liotulismus) arc pork, ham, 
veal, sausages, brawn, various kinds of meat pies and {tutted meats. 
Fig-fiesli apjtears to be specially liable to become infected. A pomt 
of considerable mterest, wfiicli has sometimes given rise to doubt 
as til tile poisonotts character 0/ meat in certain instances, is, that 
the same lood iiiuv he {xiisonuus at one time and not at another. 
Thus it may be harmless when fresliiy prepared, cause fatal cflects 
if eaten a dav or two afterwards, and short^ after that again prove 
{lerioctly innocuous. Tins i.s exiilained by the fact lliat the toxic 
substances hike some time to develoji, and alter develo{mK'Ut are still 
further split iiji by Uic tiacleria into other bodies ot a harmless nature. 

In some lisn—e.g. Tnichmus dram, or sca-weaver—the [loi.son is a 
physiological product of certain glands. In others the poison is not 
known, as m the iamily Scombridac, to which the disease Ivakke has 
licen attributed, in the United Kingdom the (xusouou.s etiects pro¬ 
duced by fi.sh aie due to bacterial agency after death, and instances 
have occurred Irom the eating of herring.s, mackerel, dried salt 
codhih, caviar'', tinned salmon and tmued sardines. Shellh.sh 
may produce piusoiious effects from {lutrefactive cliauge.s or from 
Uie dcvclu|iniem 111 them (oysters and mussels) of ptomaines. 
BriegCr discovered a jitoniaiue in {xii.sonous mussels to which he 
gave the uiiiiie mytilotoxin. ft is now fully proved that oysters 
.tnd mussels iiiuv become contaminated witli tiie organism ol tyjihoid 
lever il {iKueil in s{iecilically (silluted water, and thus transmit the 
iliscu.se (ji Imiuan bemgs. Milk, as already slated, may be cuiilami- 
Hated and convey the infection of scarlet fever and other diseases. 
It may also contain substance.s of bacterial origin, wliich arc |xis.sibly 
the cause of infiintile diarrhoea, and others, liaving a fatal eliect ujion 
adults. Cheese luis Irequmtly caused {xiisonuig. Vaughan dis¬ 
covered a Ui.xic subsLoucu 111 milk and chee.se—lyrotoxicoii—but 
tliere are other toxic substances of bacteria] origin sometimes {ire.sont 
111 clicese to which fwisoiious effocls have {irobably been due. Musli- 
room-jxiisoning mults from the eating of [joisonous fungi in mistake 
for the odiblc muslirixim. llic iioisanous element in must ca.ses is 
eiUiur muscurin contained in the fungus Amanita iiMioanu, or phallin 
in . 4 tHaNifa phatluulc!,. 

HiSTOKY of I'ORENSIC MeIHCINE 

The true origin of niedienl jurisprudence is of comparatively 
recent date, although traces of its principles may be perceived 
in remote times. .Among the ancient Greeks the principles of 
medical science appear only to have been applied to legislation 
m certain questions relating to legitimacy. Jn the writings of 
Galen we find.diowever, remarks on the differA k ci? between the 
foetal anrl the adult lungs; he also treats of the legitimacy of 
seven months’ children, and discusses feigned diseases. Turning 
to Rome, we find thal the laws of the Twelve 'J'ables fix three 
hundred rkiys a.s the extreme duration of ufero-gestation. ft 
is iloubtful whether the Roniaii law authorized medical inspec- 
lions of dead bodies. Jn the code of Justinian we find /> 
statu htmtinum; De pocnis et mamimissis; De sicarits ; /)e 
inspinendo venire r.ustodiendoque parlu; De mulierc quae 
peperit undecimo mense; De impotentia; De hermaphroditis — 
titles which show obvious traces of a recognized connexion 
between medicine and law. It was not, however, by the 
testimony of living medical witnesses that .such questions were 
to be settled, but on the authority of Hippocrates. 

Medical jurisprudence, as a science, dates only from the ifith 
century. In 1507 the bishop of Bamberg introduced a penal 
code in which the neceSsity of medical evidence in l ertain cases 
was recognized; and in 1532 the emperor Gharles V, persuaded 
the Diet of Ratisbon to adopt a uniform code of German penal 
jurisprudence, in which the civil magistrate was enjoined in all 
cases of doubt or difficulty to obtain the evidence of medical 
witnesses,—aa incase.s of personal injuries, infanticide, pretended 
pregnancy, simulated diseases, and poisoning. The tnie dawn 
of forensic medicine dates, however, from the publication in 
1553 of the Conslitutio criminalis Carolina in Germany. A few 
yeais later Weiher, a physician, having underta]^^ to prove 
that witches and demoniacs arc, in fact, persons aibject to 
hypochondriasis and hysteria, and should not be;^uniahed, 
aroused popular indignation, and was with difficulty ftscued from 
the flumes by his patron, William duke of Cleves. 


At the close of the i6th century Ambrose Par^ wrote on 
monsters, on simulated diseasc.s, and on the art of drawing up 
medico-legal reports; Pineau al^ published his treatise on vir¬ 
ginity and defloration. About the same time as these stimuli to 
the .study of forensic medicine were being made known in Paris, 
the fir.st systematic treatise on the science appeared in Sicily in the 
form ol a treatise De relationibus medicorum by Ridele. Paulo 
Zacchia,thc illustrious Roman medical jurist, moreover, published 
from 1621 to 16-5 a work entitled Quaestiones medico-le^ales, 
which marks a new era in the history of the science—a work 
which displays an immen.se amount of learning and sagacity in 
an age when chemistry wa.s in its infancy, and physiology very 
imperfectly understood. The discovery of the circulation of 
the blood by Harvey soon followed, and gave a new impetus 
to the study of those branches of forensic medicine having direct 
relations to physiology; and to Harvey we owe the idea how to 
apply Galen’s observations on the differences between the foetal 
and the adult lungs to the elucidation of cases of supposed 
infanticide. About this time, too, Sebiz jiublishcd two treatises, 
on the signs of virginity and on the examination ot wounds 
respectively, fn the former he contended that the hymen was 
the real mark of virginily; hut this was denied by Angoiiio and 
Gassendi. In 1663 Thoma.s Uartholin investigi^ed the period 
of liuman uterine gestation, a subject which had engaged the 
attention of Aristotle. He also proposed the “ hydrostatic 
test ” for the determination of live-birth—a te.st still in use, and 
iqiphed by observing whether the lungs of uri infant float or sink 
in water. J. Swammerdam explained the rationale of the proems 
in 1677; hut it was not till 1682 thal it was finst practically 
applied by Jan Schreyer. 

Germany, ever the leader in questions of forensic medicine, 
introduced the first {lublic lectures on medical jurisprudence. 
Michaclis gave the first course about the middle of the 17th 
century in the university of Leipzig; and these were followed 
by the lectures of Bohn, who also published De renunciatione 
vulncrum ; cui arcessertml disserlatwnes binae de parlu c.iecato, 
cl an quis vivus niurtunsve aqiiis submersus, striiiijfiilalus, aut 
vidncratus fuertt, and De tifficiis media dupLicis, clinici el 
forensis. Welsch and Amman wrote on the tatgUty of wounds, 
and Licctus on monsters. tlimi 

From the time of Ambrose Parc I he mode of coitidarting investi¬ 
gations in forensic medicine had attracted attention in France; 
and in 1603 llenr)- IV. authorized his (ihysician Lo appoint 
persons skilled in medicine and surgery to make mcdico-lcgal 
inspections and reports in all cities and royal jurisdiction,?; in 
1692, difficulties having arisen, Louis XIV. created hereditary 
royal physiciaii.s and surgeons for the performance of like duties. 
These, having become a corrupt and venal bydv, were suppres.sed 
in 1700. The only works on forensic medicine whieh appeared 
in France during the 17th century, however, were Gendr>'’s 
Sur les inoyens de him rapporlcr d juslice and Tllegny’s Doctrine 
des rapports en chirurp^ie. At the beginnuig ol the 18th eentury 
the latter was superseded as a text-book by Uevaux's L’Art de 
fiiire des rapports en chirurgie. Valcntini followed with two 
works, which were finally incorporated in his Corpus juris medico- 
Ugale which appeared in 1722. Tliis work is a vast storehouse 
of medico-legal information, and a summary of the knowledge oh 
the time. 

Professorships for leaching the subject were founded in the 
German universities early in the i8th century, and numerous 
treatises on forensic medicine were published. Teichmeyer’s 
Institutiones medicinac legalis long formed the textbook of the 
subject; and Alberti, professor of legal medicine at Halle, in his 
Systema gave to the world a most complete and laborious treati.se 
on the science. His industrious collection of facts renders his 
works a precious mine of information. Indeed towards the close 
of the 18th century the Germans were almost the only cultivators 
of legal medicine. But in France the celebrated case of Ville- 
blanche attracted attention to the subject, jmd called forth 
Louis, who in a memoir on utero-gestation attacked with power¬ 
ful arguments the pretended instances of protracted pregnancy, 
and paved the way for the adoption in tlie Code Napoleon of 
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three hundred days as the limit of utero-gestation, a period in 
precise accordance with the ancient Komtm law of the Twelve 
Tables. Louis also wrote on death from hanging, and pointed 
out the mode by which we may distinguish murder from suicide 
under such circutpstances. It is he who is credited with having 
been -the first in Trance to publicly teach the just application 
of medical knowledge to jurisprudence. T'odere’s celebrated 
Traite de medecine legate appeared in 1798, and marks a new era 
in the annals of legal medicine. 

No British author wrote systematically on forensic medicine 
till 1788, when Dr Samuel Farr published a short treatise on the 
Elements oj Medical Jurisprudences but this was merely an 
abridgment of an earlier work of Fazelius. Previous writers— 
ok Mead, Munro, Denman, J-’errival and the two Hunters—had, 
however, dealt with fragments of the subject; nevertheless the 
science as a whole was little appreciated or recognized in this 
country during the :8th century. 

in the 19th century France took the lead; and the institution 
of three professorships of forensic medicine at the end of the i8th 
century produced excellent fruits. In 1814 Orfila, a Spaniard by 
birth, but naturalized in France, published his Toxicologic, a work 
whidi revolutionized tlii.s branen of medical jurisprudence, and 
first placed the knowledge of [xii.sons upon a scientific basis. 
Since the time of Orfila, France ha-, never ceased to have one or 
more hving medical jurists, among the most recent of whom we 
must enumerate Tardicu, whose treatises on abortion, on poisons, 
on wounds, 8{c., are ju.slly celebrated. Germany, too, industri- 
oasly pursued the subject, and Casper's great work on forensic 
medicine w ill ever remain a clu.ssic in the science. In Russia 
Dragendortl greatly contributed to our knowledge of poi.son.s. 

Though forensic medicine may be said to have been entirely 
neglected in l■.ug^iuld till the tiegimiing of the njth centuiy, its 
progre.ss has since been by no means slow or umm|>orlaiit; and the 
.subject now forms a recognized and obligutoy’ [sirtiou of medical 
stiifly. The first leetiires delivered in Great Britain wore given 111 
the university of Edinburgh in i«oi bv tlie elder Dr Duncan; and 
the Inst Jirolessorship was held liy Ills son in iSoj. Dr Alfred 
Sigaine I aylor gave llio lirst course ol lectures delivered m F.nglaud, 
at Guy's llo.spital hi iN.p; and in iSi.. the university of Doiidon 
made forensic medicine a sejiarate subject for cxamiiuilioii and 
honours for medical graduates. In 1822 there was not m tlie 
liuglish laiig.wge any treatise ol aiillmntv either on medical juris¬ 
prudence 01 oil any imiJorl,iul division ol the subject; lor it was uol 
till the following year ttiat tlie useful eonijtendiiim of J’aris and 
I'onblanriue was inibhshed; and even in the middle of the loth 
century medical jurisprudence may Ixi said uj liave been almost in 
its infancy a.s cuiiipared witli what it is now. From 1829 Great 
Britain jiruiluced an aliundant crop ot literature on lureiisic medieme. 
.Sir Robert Glirisbson’s admirable Ire.itise on /'oncology, Dr A. S. 
Taylor's Pnnciphs ami IJ'acticr nj Mcihcn! Jurisprudence (igos 
edition, bv J'. |. Smitli),“he same author's Elemeuls of Medicnl 
jurisprudence, Dr toiy's Eureii.'ii Medicine, .and Ogston’.s Lecittres 
on Medical Jurispruilnicc have liecumc well known and widely circu¬ 
lated works. Tlie separate memoirs of Taylor, Cliristison, Guy and 
oiliers are also storehouses ol f.iets and deductions in the scicnre. 
America, too, li.is not been liehindliand in the race. F'. Wliarton .and 
M. btille's Manual, Wormley's Toxicology, and the woi ks ot Beck 
and Rec.se liave. iurtiiered tliu studv ol tlie sciiaicc. 

See also Dixon Maim, Foremii IWedtetnc ami Toxicology (laiiulon 
iqozj; Wviiter lilytli, Poisons : tiirir Effects amt Detection (London! 
'895); Alltiutt and RuUcston, A /system of Medicine, vol. ii. " Iiitoxi- 
'. ations" (Ijniduu, 19011) ; Vaiiglian, Twentieth Century Practice of 
fMedictne, vol. xiii. article " FUmiaines, Toxins and Loiicomames " 
(London, 1898); Maselika, Uandhuch tier geriiTitliihen Mediiin 
(Tubingen, iH8i 18H2) ; Hofmann, Le.hrhuih der gerichtlichcii 
Mediciu (Wien, 1898); Strassmann, l.ehrhuch der gerichtlichrn 
Median (Stuttgart, 1H95); Kunkel, Handbuch der Toxikologie 
tJena, 1899); brouardel, L'infanticide, La Pendaison, &-c.. (Fails 
''’ 97 )- (H. H. L.; T. A. 1 .) 

MEDICI, the name of a family renowned in Italian history for 
the extraordinary number of .statesmen to whom it gave birth, 
and for its magnificent patronage of letters and art. They 
emerged from private life and rose to power by means of a very 
subtle policy that was persistently pursued Irom generation to 
generation. 'The origin of the family is buried in obscurity. 
Some court historians indeed declare it to have been founded 
by Perseus, and assert that Benvenuto Cellini’s bronze Perseus 
holding on high the head of Medusa was executed and placed in 
the Loggia del lainzi at Florence to symbolize tlie victory of the 
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M^ici over the republic. But tlu.s only prbves that the real 
origin of the faimly is unknown, and equally unlmown is the 
precise signification of the Medicean arms—sb: red balls or a 
field of gold. • 

The name appears in Florentine chronicles as early as the close 
of the nth century, although only casually mcntioi^d in con¬ 
nexion with various offices of the republic. The 
first of the family to be a distinct figure in history 
was Salvestro dei Medici, who, in 1378, took an active 
part in the revolt of the Ciompi—so allied because it 
was led by a wool-carder (citmpo), one Michele di Lando, and 
because the chief share in it was taken by the populace, who held 
the reins of government for .some time, and sought to obtain 
extended politicAl rights. Although Michele di f-ando was the 
nominal chief of the revolt, Salvc.stro dei Medici was its real 
leader. The latter, although a member of the greater gilds, 
had joined the lesser and sought to be at their head, in order to 
lay the foundation of his own power and that of his kindred by 
attacking the Albizzi, who were the leading men of 
the greater gilds. The victory of the Ciompi, 
however, was brici, for the exccs,ses of the lower classes brought 
about a reaction, in which they were crustjed, and Michele di 
Lando sent into banishment. Neverthele.ss the les.ser gilds had 
gained some j^ound by this riot, and Salvestro dei Medici the 
great popularity at wiiicli he had aimed. His policy during 
that period had traced the .sole possible road to power m 
libertv-loving FTorencc. f'liis was the road henceforth pursued 
by the Medici. 

On Salvestro’s death in 1388 the Albizzi rcpos.ses.sed them¬ 
selves of the government, and conducted the wars of the republic. 
Vieri dei Medici, who seems to have been the next 
head of the family, understanding the temper of 
the limc.s, atetainccl from becoming a popular leader, aiKl loft’' 
it to his sua os.sors to prosecute the task under easier eonditions. 
Then, in the person ol Giovanni, son of Averardo Bieei dei Mediei 
^13(10-1489), another branch of the family arose, and became 
its representative branch. Indeed this Giovanni may be con¬ 
sidered the aeliial founder of Medicean greatness. He took little 
part in political affairs, but reidize.d an immense fortune by trade 
—establishing banks in Italy and abroad, which in hi.s successor's 
hands became the most efficient cii|'inesof political power. The 
Council of Constance (1414-1418) enabled Giovanni dei Medici, 
to realize enormous profits. Besides, like hi.s ancustor Salvestro, 
he was a constant supporter of the le.sser gilds in T'lorence. 
Historians record his frequent rcsi.stance to the Albizzi when 
they sought to opprc.s.s the people with heavier taxation, and his 
endeavours to cause the chief weight to full upon \he richer 
classes. For this reason he was in favour of the so-called law ot 
calBsto, which, by assessing the property of every citizen, 
prevented those in power from arbitrarily impo.sing taxes that 
unjustly burdened the people. In this way, and by liberal loans 
of money to all who were in need of it, be gained a reputation 
that was practically the foundation-stone of the grand family 
edifice. Giovanni dei Medici died in 1429 leaving two sons, 
Cosimo (1389-1404) and Lorenzo (1395-1440). From tlie former 
proceeded the branch that held absolute sway for many genera¬ 
tions over the numinal republic of Florence, and gave to Italy 
popes like Leo X. and (dement VII. On the extinction of this 
elder line in the roth century, the youngJt branch derived Irom 
Ixirenzo, Cosimo’s brother, .seemed to acquire new life, and for 
two centuries supplied grand dukes to Tuscany. 

Cosimo, surnamed Cosimo the Elder, to distinguish him from 
the many others bearing the same name, and honoured after hi.s 
death by the title of pater patriae, first succeeded 
in solving the strange problem of becoming ahso- *** 

lute ruler of a republic keenly jealous of its liberty, 
without holding any fixed office, without suppressing any 
previous form of government, and always preserving the 
appearance and demeanour of a private citizen. Born in 1389, 
he had reached the age of forty at the time of his father’s death. 
He liad a certain amount of literary culture, and throughout 
his life showed much taste and an earnest love both for letters 



32 MEDICI 

and art. But his father had mainly trained him to commerce, 
for which he had a special liking and aptitude. He was devoted 
to business to the day of his death, and like his forefathers 
derived pecuniary advantage from his friendly relations with the 
papal court. He accompanied Pope John XXIII. to the Council 
of Constance, transacted a vast amount of business in that city, 
and made very large gains. He tlien travelled in Germany, and 
after his return to Florence discharged several ambassadorial 
missions. At the death of his father he was possessed of a vast 
fortune and an extended experience, and inherited the leadership 
of the opposition to the then dominant party of the greater gilds 
headed by Rinaldo degli Albizzi, Palla Strozzi and Niccolo da 
Uzzano. Of gentle anrl kindly manners, generous in lending and 
even in giving money whenever he could gain popularity by 
•that means, at critical moments he frequently came to the 
succour of the government itself. He was very dexterous in 
turning his private liberalities to account for the increase of his 
political prestige, and showed no les.s acumen and still fewer 
scruples in making u.se of his political prestige for purposes of 
pecuniary profit. Indeed, whenever his own interests were at 
stake, he showed himself capable of po.sitivc villainy, although 
this was always tempered by calculation. Cosimo proved his 
skill in these knavish arts during the war between IHorence and 
Lucca. He had joined the Albizzi in urging on this war, and 
many writers assert that he turned it to much pecuniary advan¬ 
tage by means of loans to the government and other banking 
operations. When, however, military affairs went badly, Cosimo 
joined the discontented populace in invectives against the war 
and those who had conducted it. Tlii.s won him an enormous 
increa.se of popularity, but the hatred of the Albizzi and their 
friends augmented in equal degree, and a conflict became 
inevitable. The Albizzi, who were far more impetuous and im¬ 
patient than Cosimo, were now bent upon revenge. In 1433 
one of tlteir friends, Bernardo Guadagni, was elected gonfalonier, 
and thereupon Cosimo dei Medici was called to the palace and 
summarily imprisoned in the tower. A general assembly of 
the people was convoked and a balia cho.scti, which changed 
the government and sent Cosimo into exile. Undoubtedly the 
Albizzi party would have preferred a heavier sentence, but tliey 
did not dare to attempt their enemy's life, being well aware of the 
great number of his adherents. Cosimo had some apprehension 
that he might be poisoned in prison, but J'cderigo dei Maluvolti, 
captain of the palace guard, showed him the utmost kindne.ss, 
and, to soothe his fears, voluntarily shared his meals. On the 
3rd of October the prisoner was sent to Padua, his allotted 
place of exile. 

The Albizzi speedily .saw that they had done either too much 
or too httle. While seeking to keep the government entirely 
in their own hands, they beheld the continual growth of thie 
Medici party. When it was necessary to make a campiaign in 
Romagna against the mercenary captains commanding the 
forces of the duke of Milan, it was plainly seen that in banishing 
Cosimo the republic had lost the only citizen banker in a position 
to assist it with considerable loans. The Florentines were 
defeated by Piccinino in 1434, and this event greatly inerca,secl 
the public exa.speration against the Albizzi. Meanwhile Cosimo. 
who had gone to Padua as a private individual, was entertained 
there like a prince. Then, being permitted to transfer his resi¬ 
dence to Venice, he elitered on a course of lavish expenditure. 
He was overwhelmed with letters and appeals from Florence. 
Finally, on the ist of Soptemher 1434, a signory was elected 
composed, of his friends, and his recall was decreed. Rinaldo 
degli Albizzi determined to oppose it by force, and rushed to the 
Piazza with a band of armed men; but his attempt failed, and 
he left the country to return no more. The Medici were now 
reinstated iij all their former dignities and honours, and Cosimo, 
on the evening of the 6th of September, rode past the deserted 
mansions of the Albizzi and re-entered his ovm dwelling after an 
exile of a year. For three centuries, dating from that moment, 
the whole hist(^ of Florence was connected with that of the 
house of Medici. 

Cbsimo’s first thought was to secure himself against all future 
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risk of removal from Florence, and accordingly he drove the 
most powerful citizens into exile to all parts of Italy. Nor did 
he spare even his former political adversary, Palla 
Strozzi, although the latter had been favourable to ThtOonn- 
him during the recent changes. His rigour in this 
particular case was universally censured, but Cosimo 
would tolerate no rivals in the citj’, and was resolved to abase the 
great families and establish his power by the support of the lower 
classes. He was accustomed to say that states could not be 
ruled by paternosters. Still, when cruelty seemed requisite, 
he always contrived that the chief odium of it should full upon 
others. When Neri Capponi, the valiant soldier and able 
diploniatist, gained great public favour by his military prowess, 
and his influenee was further inerca-sed by the friendship of 
Baldaceio d'.^nghiuri, captain of the infantry, Closimo resolved to 
weaken his position by indirect means. Accordingly, when in 
J441 a partisan of the Medici was elected gonfalonier, Baldaceio 
was instantly summoned to the palace, imprisoned, murdered, 
and his body hurled from the window. No one could actually 
fix tliis crime upon Cosimo, but the majorit\ believed that he 
had tlius contrived to rid himself of one enemy and cripple 
another without showing his hand. It wa.s impossible for Cosimo 
openly to assume the position ot tyrant of Florence, nor was 
it worth his while to become gonfalonier, since the term of office 
only lasted two months. It was necessary to discover some other 
way without resorting to violence; he aerordingly employed what 
were then designated “ civil nielliods.” He managed to attain 
his object by means of the halie. Tho.se niagi.straeies, which 
were generally renewed eveiy five vears, placed in the ballot- 
bag.s the names of the candidates Irom whom the signory and 
other chief magistrates were to be chosen. As soon as a bedia 
favourable to Cosimo was formed, he was assured for five years 
of having the government in the hands of men devoted to his 
intcrc.st.s. He had comprehended that the art of politics depended 
rather upon individuals than institutions, iuicl that he who ruled 
men rould also dictate laws. His foreign policy was no less 
astute. His great wealth enabled him to supply money not 
only to private individuals, but even to foreign potentates. 
Philippe dc Comincs tells us that Cosimo frequently furnished 
Edward IV. of England with sums amounting to many hummed 
thousand florin.s. When Tommaso Parentucelli was stllljS 
cardinal, and in needy circumstances, Cosimo jMde him fon^tirt 
ublc»loan.s without demanding guarantees ol^yment. Onithe 
cardinal’s accession to the tiara as Nicholas V. he wins naturalR 
very well di.sposed towards Cosimo. imd employed tlie Medici 
bank in Rome in all the affairs of the curia. At the time when 
Francesco Sfoiza was striving for the lordship of Milan, Cosimo 
foresaw his afiproaching triumph, showed him great friendship, 
.and aided him with large sums of money. Accordingly, when 
Sforza became lord of Milan, Cosimo’s power was doubled. 

Without the title of prince, this merchant showed royal 
generosity in his expenditure for the promotion of letters and 
the fine art.s. Besides his palace in the city, he constructed noble 
villas at Careggi, Fiesole and other places. He 
built the basilica of Fiesole, and th<at of St Lorenzo Cotimo’t 
in Florence, and enlarged the church and monastery 
of St Mark. Even in distant Jerusalem he endowed 
a hospice for the use of pilgrims. The artist.s of the day 
compri.sed men like Donatello, Brunolleselii, Ghiberti, Luca 
della Robbia, and many others, and Cosiiiio's magnificent com¬ 
missions not only developed their powers hut stimulated other 
men of wealth to the patronage of art. Without being a scholar, 
Cosimo had a genuine taste for letters. He purchased many 
Greek and l.atin manuscripts; he opened the first publie library 
at St Mark's at his own expense, and founded another in the 
abbey of Fiesole. The Greek refugees from (ionstantinopl^ 
found a constant welcome in his palace. During the Council of 
Florence (1439-1442), Gemi.stus Pletho spoke to him with enthu¬ 
siasm of the Platonic philosophy. Cosimo was so deeply attracted 
by the theme that he decided to have the young Marsilio Ficino 
trained in philosophy and Greek learning in order to make a 
Latin translation of the complete works of Plato. And thus a 
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version was produced that is still considered one of the best 
extant, and that Platonic academy was founded which led to 
such important results in the history of Italian philosophy and 
letters. On the ist of August 1464 Cosimo breathed his last, at 
the age of seventy-five, while engaged in listening to one of 
Plato’s dialogues. 

The concluding years of his life had been years of little happi¬ 
ness for Florence. Being old and infirm, he had left the govern¬ 
ment to the management of his friends, among whom Luca Pitti 
was one of the most powerful, and they had ruled with disorder, 
corruption and cnielty. The lordship of Florence accordingly 
did not pass without some difficulty and danger into the hands of 
Piero, surnamed the Gouty, G)simo's only surviving 
Piarvtbc legitimate son. Afflicted by gout, and so terribly 
crippled that he was often only able to use his 
tongue, the new ruler soon discovered that a plot was on foot 
to overthrow his power. However, showing far more courage 
than he was supposed to possess, he had himself home, on a 
litter from his villa to Florence, defeated his enemies’ designs, 
and firmly re-established his authority. But his success mav 
be mainly attributed to the enormous prestige bequeathed by 
Cosimo to his posterity. Piero died at the end of five yeai'.i’ 
reign, on the ^td ol December 1460, lea\ ing two sons, Lorenzo 
(1440-1402) and Giuliano (1453-1478). The younger, the 
gentler and less ambitious of the pair, was quickly removed 
from the world. Lorenzo, on the contrary, at once seized 
the reins of state with a firm grasp, and was, chronologically, 
the .second of the great men bestowed upon Italy by the 
house of Medici. In literary talent he was immensely 
superior to tiosimo, but gnatly his inferior in the conduct 
of the commercial affairs of the house. In polities he had 
nobler conceptions and higher ambitions, but he was more 
easily carried away by his passions, less prudent in his revenge, 
and more disposed to tyranny-. He had studied letters from his 
earliest years under the guidiince of Ficino and other leading 
litterati of the day, At the age of eighteen he visited the different 
edhrts of Italy, At his father's death he was only twenty-one 
years old, but instantly showed his determination 
to govern Florence with greater despotism than his 
ftfth'SP or grandlatber. Hr speedily resorted to the system of the, 
balie, ahd was very dexterous in causing the first to be chosen 
to suit his purpose. He then proceeded to humiliate the great 
families and exalt those Of little account, and this was the policy 
be constantly pursued. His younger brother Giuliano, being ot 
a mild and yielding disposition, had only a nominal share in the 
government. 

Lorenzo’s policy, although prosecuted with less caution, was 
still the old astute and fortunate policy initiated by Cosimo. 
But the grandson bestowed no care upon his commercial interests, 
although squandering his fortune with far greater lavishness. 
Accordingly he was sometimes driven to help himself from the 
public [lur.se without ever being able to lussist it a.s Gosinio had 
done. All this excited blame and enmity against him. while 
his greed in the matter of the alum mines of Volterra, and the 
subsequent sack of that unhappy city, were crimes tor which 
there was no excuse. Among his worst enemies were the Pazzi, 
^ind, as they formed a very powerful clan, he. sought their ruin 
by competing with them even in business transactions. They 
were on the point of inheriting the large property of Giovanni 
Borromeo when Jjirenzo hurriedly caused a law to be passed 
that altered the right of succession. The hatred of the Pazzi 
was thereby exasperated to fury. And in addition to these 
things there ensued a desperate quarrel with Pope Sixtus IV., 
a man of very impetuous temper, who, on endeavouring to erect 
a state on the frontiers of the Florentine republic for the benefit 
of his nephews, found a determined and successful opponent in 
Lorenzo, tionsequently the Pazzi and Archbishop Salviati, 
another enemy of Lorenzo, aided by the nephews of the pontiff, 
who was himself acquainted with the whole matter, determined 
to put an end to the family. On the 26th of April 1478, while 
Giuliano and Lorenzo were attending High Mass in the cathedral 
of Florence, the former was mortally stabbed by conspirators, 
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but the latter was able to beat back his assailants and escape 
into the sacristy. His life preserved, and no longer having to 
share the government with a brother, Lorenzo profited by the 
opportunity to wreak cruel vengeance upon his foes. Several 
of the Pazzi luid their followers were hanged from the palace 
windows; others were hacked to pieces, dragged thpiugh the 
streets, and cast into the Arno, while a great many more were 
condemned to death or sent into exile. Lorenzo seemed willing 
and able to become a tyrant. But he stopped short of this 
point. He knew the temper of the city, and had also to look 
to fresh dangers threatening him from without. The pope Imd 
excommunicated him, put Florence under an interdict, and, 
being seconded by the Neapolitan king, made furious war 
against the republic. The Florentines began to tire of submitting 
to so many hardships in order to support the yoke of a fellow- 
citizen. Lorenzo's hold over Florence seemed endangered. 
But he rose superior .to the difficulties by which he was encom¬ 
passed. He boldly journeyed to Naples, to the court of King 
Ferdinand of Aragon, who was reputed to be as treacherous os 
he was cruel, and succeeded in obtaining from him an honourable 
peace, that soon led to a reconciliation with Sixtus. Thus at 
last Lorenzo lound himself complete master of Florence. But, as 
the balir changed every five years, it was always requisite, 
in order to retain his supremaey, that he should be prepared 
to renew the usual manoeuvre at the dose of that term and have 
another elected equally favourable to his aims. Thus was often 
a difficult achievement, and Lorenzo showed much dextsrity in 
overcoming all obstacles. In 1480 he compassed the institution 
ol a new council of seventy, which was practically a permanent 
balia with extended powers, inasmuch as it not only elected 
the chief magistrates, but had also the administration of numer¬ 
ous state affairs. This permanent council of devoted adherents 
once formed, his security was firmly established. By thus 
means, the chroniclers tell us, “ liberty was buried.” but the chief 
affairs of the state were always conducted by intelligent and 
experienced men, who promoted the public prosperity. Florence 
was still called a republu-; the old institutions were still preserved, 
if only in name. Lorenzo was absolute lord of all, and virtually 
a tyrant. His immoralily was scandalous; he kef)t an army of 
spies; he frequently meddled in the citizens' most private affairs, 
and exalted men ot the lowest condition to important offices of 
the state. Yet, as Guicciardini remarks, “ it Florence was to 
ha\'e a tyrant, she could never have found a better or more 
pleasant one." In fact all industry’, commerce and public 
works made enormous progress. The civil equality ol modern 
states, which was quite unknown to the middli- ages, was more 
developed in Florence than in any other city of the world. 
ICvcn the c ondition o! the pea.santry was far more prosperous 
than elsewhere. Lorenzo’s authority was not confined to Tus¬ 
cany, but was also very great throughout the whole of Italy. 
Ho was on the friendliest terms with Pope Innocent VIIL, from 
whom he obtained the exaltation of his son Giovanni to the 
cardinalate at the age ot fourteen. This boy-cardinal was after¬ 
wards Pope Leo X. From the moment of the decease ol 
Sixtus IV., the union of h'lorence and Rome Ijecame the basis of 
Lorenzo’s foreign policy. By its means he wa.s able to 
prevent the hatreds and jealousies of the Sforzas of Milan and 
the Aragonese of Naples from bursting into the open conflict 
that lung threatened, and after his deatft actiiklly caused, the 
beginning of new and irreparable calamities. Hence Lorenzo 
was styled the needle of the Italian compass. 

But the events we have narrated cannot suffice for the full 
comprehension of this complex character, unless we add the 
record of his deeds as a patron of letters and his achievements as 
a writer. His palace was the school and re.sort of illustrious men. 
Within its walls were trained the two young Medici afterwards 
known to the world as Leo X. and Clement VII. Ficino, 
Poliziano, Pico della Mirandola and all members of the Platonic 
academy were its constant habitues. It was here that Pulci 
gave readings of his Morgante, and Michelangelo essayed the 
first strokes of his chisel. Lorenzo’s intellectuaFpowers were 
of exceptional strength and versatility. He could speak with 
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and art. But his father had mainly trained him to commerce, 
for which he had a special liking and aptitude. He was devoted 
to business to the day of his death, and like his forefathers 
derived pecuniary advantage from his friendly relations with the 
papal court. He accompanied Pope John XXIII. to the Council 
of Constance, transacted a vast amount of business in that city, 
and made very large gains. He tlien travelled in Germany, and 
after his return to Florence discharged several ambassadorial 
missions. At the death of his father he was possessed of a vast 
fortune and an extended experience, and inherited the leadership 
of the opposition to the then dominant party of the greater gilds 
headed by Rinaldo degli Albizzi, Palla Strozzi and Niccolo da 
Uzzano. Of gentle anrl kindly manners, generous in lending and 
even in giving money whenever he could gain popularity by 
•that means, at critical moments he frequently came to the 
succour of the government itself. He was very dexterous in 
turning his private liberalities to account for the increase of his 
political prestige, and showed no les.s acumen and still fewer 
scruples in making u.se of his political prestige for purposes of 
pecuniary profit. Indeed, whenever his own interests were at 
stake, he showed himself capable of po.sitivc villainy, although 
this was always tempered by calculation. Cosimo proved his 
skill in these knavish arts during the war between IHorence and 
Lucca. He had joined the Albizzi in urging on this war, and 
many writers assert that he turned it to much pecuniary advan¬ 
tage by means of loans to the government and other banking 
operations. When, however, military affairs went badly, Cosimo 
joined the discontented populace in invectives against the war 
and those who had conducted it. Tlii.s won him an enormous 
increa.se of popularity, but the hatred of the Albizzi and their 
friends augmented in equal degree, and a conflict became 
inevitable. The Albizzi, who were far more impetuous and im¬ 
patient than Cosimo, were now bent upon revenge. In 1433 
one of tlteir friends, Bernardo Guadagni, was elected gonfalonier, 
and thereupon Cosimo dei Medici was called to the palace and 
summarily imprisoned in the tower. A general assembly of 
the people was convoked and a balia cho.scti, which changed 
the government and sent Cosimo into exile. Undoubtedly the 
Albizzi party would have preferred a heavier sentence, but tliey 
did not dare to attempt their enemy's life, being well aware of the 
great number of his adherents. Cosimo had some apprehension 
that he might be poisoned in prison, but J'cderigo dei Maluvolti, 
captain of the palace guard, showed him the utmost kindne.ss, 
and, to soothe his fears, voluntarily shared his meals. On the 
3rd of October the prisoner was sent to Padua, his allotted 
place of exile. 

The Albizzi speedily .saw that they had done either too much 
or too httle. While seeking to keep the government entirely 
in their own hands, they beheld the continual growth of thie 
Medici party. When it was necessary to make a campiaign in 
Romagna against the mercenary captains commanding the 
forces of the duke of Milan, it was plainly seen that in banishing 
Cosimo the republic had lost the only citizen banker in a position 
to assist it with considerable loans. The Florentines were 
defeated by Piccinino in 1434, and this event greatly inerca,secl 
the public exa.speration against the Albizzi. Meanwhile Cosimo. 
who had gone to Padua as a private individual, was entertained 
there like a prince. Then, being permitted to transfer his resi¬ 
dence to Venice, he elitered on a course of lavish expenditure. 
He was overwhelmed with letters and appeals from Florence. 
Finally, on the ist of Soptemher 1434, a signory was elected 
composed, of his friends, and his recall was decreed. Rinaldo 
degli Albizzi determined to oppose it by force, and rushed to the 
Piazza with a band of armed men; but his attempt failed, and 
he left the country to return no more. The Medici were now 
reinstated iij all their former dignities and honours, and Cosimo, 
on the evening of the 6th of September, rode past the deserted 
mansions of the Albizzi and re-entered his ovm dwelling after an 
exile of a year. For three centuries, dating from that moment, 
the whole hist(^ of Florence was connected with that of the 
house of Medici. 

Cbsimo’s first thought was to secure himself against all future 
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risk of removal from Florence, and accordingly he drove the 
most powerful citizens into exile to all parts of Italy. Nor did 
he spare even his former political adversary, Palla 
Strozzi, although the latter had been favourable to ThtOonn- 
him during the recent changes. His rigour in this 
particular case was universally censured, but Cosimo 
would tolerate no rivals in the citj’, and was resolved to abase the 
great families and establish his power by the support of the lower 
classes. He was accustomed to say that states could not be 
ruled by paternosters. Still, when cruelty seemed requisite, 
he always contrived that the chief odium of it should full upon 
others. When Neri Capponi, the valiant soldier and able 
diploniatist, gained great public favour by his military prowess, 
and his influenee was further inerca-sed by the friendship of 
Baldaceio d'.^nghiuri, captain of the infantry, Closimo resolved to 
weaken his position by indirect means. Accordingly, when in 
J441 a partisan of the Medici was elected gonfalonier, Baldaceio 
was instantly summoned to the palace, imprisoned, murdered, 
and his body hurled from the window. No one could actually 
fix tliis crime upon Cosimo, but the majorit\ believed that he 
had tlius contrived to rid himself of one enemy and cripple 
another without showing his hand. It wa.s impossible for Cosimo 
openly to assume the position ot tyrant of Florence, nor was 
it worth his while to become gonfalonier, since the term of office 
only lasted two months. It was necessary to discover some other 
way without resorting to violence; he aerordingly employed what 
were then designated “ civil nielliods.” He managed to attain 
his object by means of the halie. Tho.se niagi.straeies, which 
were generally renewed eveiy five vears, placed in the ballot- 
bag.s the names of the candidates Irom whom the signory and 
other chief magistrates were to be chosen. As soon as a bedia 
favourable to Cosimo was formed, he was assured for five years 
of having the government in the hands of men devoted to his 
intcrc.st.s. He had comprehended that the art of politics depended 
rather upon individuals than institutions, iuicl that he who ruled 
men rould also dictate laws. His foreign policy was no less 
astute. His great wealth enabled him to supply money not 
only to private individuals, but even to foreign potentates. 
Philippe dc Comincs tells us that Cosimo frequently furnished 
Edward IV. of England with sums amounting to many hummed 
thousand florin.s. When Tommaso Parentucelli was stllljS 
cardinal, and in needy circumstances, Cosimo jMde him fon^tirt 
ublc»loan.s without demanding guarantees ol^yment. Onithe 
cardinal’s accession to the tiara as Nicholas V. he wins naturalR 
very well di.sposed towards Cosimo. imd employed tlie Medici 
bank in Rome in all the affairs of the curia. At the time when 
Francesco Sfoiza was striving for the lordship of Milan, Cosimo 
foresaw his afiproaching triumph, showed him great friendship, 
.and aided him with large sums of money. Accordingly, when 
Sforza became lord of Milan, Cosimo’s power was doubled. 

Without the title of prince, this merchant showed royal 
generosity in his expenditure for the promotion of letters and 
the fine art.s. Besides his palace in the city, he constructed noble 
villas at Careggi, Fiesole and other places. He 
built the basilica of Fiesole, and th<at of St Lorenzo Cotimo’t 
in Florence, and enlarged the church and monastery 
of St Mark. Even in distant Jerusalem he endowed 
a hospice for the use of pilgrims. The artist.s of the day 
compri.sed men like Donatello, Brunolleselii, Ghiberti, Luca 
della Robbia, and many others, and Cosiiiio's magnificent com¬ 
missions not only developed their powers hut stimulated other 
men of wealth to the patronage of art. Without being a scholar, 
Cosimo had a genuine taste for letters. He purchased many 
Greek and l.atin manuscripts; he opened the first publie library 
at St Mark's at his own expense, and founded another in the 
abbey of Fiesole. The Greek refugees from (ionstantinopl^ 
found a constant welcome in his palace. During the Council of 
Florence (1439-1442), Gemi.stus Pletho spoke to him with enthu¬ 
siasm of the Platonic philosophy. Cosimo was so deeply attracted 
by the theme that he decided to have the young Marsilio Ficino 
trained in philosophy and Greek learning in order to make a 
Latin translation of the complete works of Plato. And thus a 
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of Adrian VI., he was elected pope (1533) under the name of 
aemeiit VII., he entrusted liie government of Florence to 
Cardinal Silvio Passerini conjointly with Alessandro and Ippo- 
lito, who were still too young to do much on their own account. 

The pcmtificates)! Leo X. Imd been a time of felicity to himself 
if of disaster to Italy and the Church. The reign of Clement, 
on the contrary, was fatal to himself os well. His policy, like 
that of Leo X., consbted in perpetual oscillation between France 
and Spain. By his endeavours to trick al! the world, he fre¬ 
quently ended m being tricked himself. In 1535 he was the 
ally of the French, who then suffered a terrible defeat at Pavia, 
where their king Francis 1 . was taken prisoner. The armies of 
Charles V. triumphantly advanced, without Clement being able 
to oppose any effectual resistance. Both Rome and Florence 
were threatened with a fearful catastrophe. 

Tlius far we have had no occasion to speak of the younger 
branch of the Medici, descended from Lorenzo, brother to Cosimo 
the elder. Always in obscurity, and hitherto held in check by 
the elder line, it first entered the arena of history when the other 
was on the point of extinction. In fact the most valiant captain 
of the papal forces was Giovanni dei Medici, afterwards known 
by the name of Giovanni dclle Bande Nere. HLs father was 
Giovanni, son of Pier Francesco, who was the son of Lorenzo, 
the brother of Cosimo dei Medici. History ha.s liitle to tell ol 
tlie elder Giovanni; but his wife Caterina Sforza, of whom he was 
the third husimnd, was a woman of more than masculine vigour. 
Giovanni dei Medici married her in 1497, but died in 1498, 
leaving her with one son who was christened Lodovico, hut after¬ 
wards took his father's name of Giovanni (149^)- 
aiovanni 1526). Trained to arms from his earliest years, tlus 
Atare.yu^h inherited all the energy of his mother, whose 
Sforza blood seemed to infuse new life into the 
younger branch of the Medici. NotwithsLinding his extreme 
youth, he had already achieved the title of the best captain in 
Italy. He hail always fought with immense dash and daring, 
and was devotedly loved and obeyed by his soldiery. He was 
thtf only leader wlio oppu.scd a determined rosi.stanee to the 
imperial forces, lie was seriously wounded al Pavia when 
figliting on the French side. On his recoveiy he joined the army 
ol the League, and was much enraged by finding that the duke 
of Urbino, commander of the ’Venetian and papal forces, would 
never decide on attarkin;,'. When the imperial troops were 
.struggling through the marshes of Mantua, surroimded on every 
.side, anil without stores or ammunition. Giovanni could not 
resign himself to inactivity like his colleagues in command. 
He was ignorant that tlic iroperialists had ju.st received supplies 
and artillery from the duke of Ferrara, and thcrelorc danngh' 
cHacked them with a small bodv of men without, taking any 
precautions for defence. One, ol the first sJiuts fired by the 
enemy injured him So fatally that he died a few days after. 
He was married to Maria Salviati, iiy whom he had one .sun, 
Cosimo (1510 1574). who became the first grand duke of 
Tiiseuny, and indeed the founder of the grand dudiy and the 
new dynasty. 

Meanwhile the imperial army pursued its march upon Rome, 
captured the Eternal City after a few hours' combat, and cruelly 
tecked it during many days (1527). 'I’hanks to his perpetual 
shuffling and exressive avarice, the pope found him.self utterly 
forsaken, and was obliged to seek refuge in the castle, of itt 
Angelo, whence he only effected his escape after some months. 
He then signed a treaty of alliance with the emperor (1529), 
who sent an anny to besiege Florence and restore the Medici, 
whom the people had expelled in 1527 on the re-establishment 
of the republic. After an heroic defence, the city was forced 
to surrender (1530); and, although it was expiressly stipulated 
that the ancient liberties of Florence shoidd be respected, every 
one foresaw that the conditions would be violated. In fact, 
pope and emperor immediately began to dispute as to which 
should be the new lord of the city. Clement Vll. had inherited 
Ihe traditional family dislike for the younger branch of his kin, 
and so the clioiee lay between the two bastards Ippolito and 
Alessandro. The former being a cardinal, the latter was chosen. 


Alessandro, who already bore the title of dii.fm of Citt&di Fcntia, 
came to Florence in 1331, and by impeiU patent was nominated 
head of the republic. According to the terms of this 
patent, the former liberty enjoyed under the Medkean 
rule was to remain intact. But no previous ruler 
of the city had enjoyed hereditary power confirmed by 
imperial patent, and such power was incompatible with the 
existence of a republic. Moreover, Clement VII. showed dis¬ 
satisfaction with the uncertainty of the power conferred upon 
his kinsman, and finally succeeded in obtaining additional 
privileges. On the 4th of April 1533 a parliament was convoked 
for the last time in Florence, and, as usual, approved every 
measure proposed for acceptance. Accordingly a new council 
was formed of two hundred citizens elected for life, forty-eight 
of which number were to coruititute a senate. Alessandro, as 
duke of the republic, filled the post of gonfalonier, and carried 
on the government with the assi.^ance of three senators, changed 
every three months, who took the place of the suppressed 
sigiiiory. 

The duke’s chief advisers, and the contrivers of all these 
arrangements were Baccio Valori, Francesco Vettori and above 
all Francesco Guicciardini—men, e.specially the latter two, of 
lofty political gifts and extensive influence. The mind and 
character of Duke Alessandro were us yet comparatively un¬ 
known. At fir.st he seemed disposed to rule with justice and 
prudence. But encountering diflicultics tluit he was unable to 
overcome, he began to neglect the business of the start, and 
acted as if the sole function of government consisted in lulling 
the people by festivities and corrupting it by the dissolute life 
of which he set the example. 'I'hc question of the moment was 
the t ransformution of the old republican regime into a princedom; 
a.s an unavoidable result of this change it followed that Florence 
was no longer to be the ruling city to whose inhabitants alone 
belonged the monopoly of political office. When the leading 
l''lorpntine families reidized not only that the republic was 
destroyed, but that they were reduced to equality with those 
whom they had hitherto regarded as their inferiors and subjects, 
their rage was indescriliable, and hardly a day passed without 
the departure of irffluential citizens who were re.solved to achieve 
the overthrow of their new ruler. They found a leader in Cardi¬ 
nal Ippolito dei Medici, who was then in Rome, 
embittered by tlic preference given to Alessandro, 
and anxious to lieeome his successor with the Ic4st *’ 

possible delay. Under the prc.ssure of terror the duke at once 
became a tyrant. He garrl.s<)ned the different cities, and began 
the erection in Jdorence of the Fortezza da Biusso, built chiefly 
at the expense of Filqipo Strozzi, who afterwoi’ds met fils death 
within its ividls, 

fn 1534 Clement VTI. died, and the election fell on Paul HI., 
from whom Cardinal Ippolito hoped to obtain assistance. 
Accordingly the principal Florentine exiles were despatched to 
Charles V. with complaints of Alessandro's tyranny and his 
shameless violation of the terras upon which the city had surren¬ 
dered. Cardin.d Ippolito also represented his own willingness 
to carry 00 the government of Florence in a more equitable 
manner, and promised the emperor a large sum of money. 
Reply being delayed by the emperor's absence, he became .so 
impatient that lie set nut to meel Charles in Tuni.s, but on the 
loth of August 1533 died .suddenly at ILti, poisoned by order 
of Alessandro. Sucli at least was the general belief, and it ivtts 
confirmed by the same fate l>cfalling other enemies of the duke 
about the same time. On the emperor’s return from Africa, 
the exiles presented themselves to him in Naples, and the vener¬ 
able patriot jaropo Nardi pleaded their cause. Duke Ales.san- 
dro, being cited to appear, come to Naple.s accompanied by 
F’rancesco Guicciardini, who by speaking in his defence rendered 
himself odious to all friends of literty, and irretrievably tarnished 
his illustrious name. The cardinal lK‘ing dead, it was hard to 
find a successor to Alessandro. On this account, and perhaps 
to some extent through the emperor’s personal liking fur the 
duke, the latter rose higlter than before in the imperial favour, 
married Margaret of Austria, the natural daughter of Charles, 
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and returned to Florence with increased power. And now 
Alesitmdro indulged unchecked in the lowest excesse.s of tyranny, 
and although so recently a bridegroom gave way to inert ased 
libertinism. His whole time was passed in vicious haunts and 
in scandalous adventures. In order to eonceal the obscurity of 
his birth,rhe left his mother to starve, and it was even asserted 
that he finally got rid of her by poison. 

His constant associate in this disgraceful routine was his 
distant kinsman Lorenzo, generally known as Lorenzino dei 
Medici. Of the younger branch of the Medici, the 
rfeMferf/c/. "'“s second cousin of the Cosimo already 

mentioned as the son of Giovanni dellc Bandc Nere. 
He had much culture and literary talent, but led an irregular 
life, sometimes ,acting like a madman and sometimes like a 
villain. He was a writer of considerable elegance, the author of 
several plays, one of which, the Aridoaio, was held to be among 
the best of his ngc, and he was a worshipper of antiquity. Bot- 
with.standing these tastes, when in Rome he knocked off the 
heads of some of the finest statues of the age of Adrian, an act 
by which Clement Vll. was so incensed that he threatened to 
have him hanged. Thereupon Lorenzino fled to Florence, 
where hr became the friend of Duke Alessandro, and his partner 
in the mosi lii entious excesses. They went together to houses 
of ill-fame, .ind violated private dwellings and convents. They 
often showed themselves in public mounted on the same horse. 
All hdorence eyed them with disgust, but no one foresaw the 
tragedy that was su'm to take pi,ace. 

(in the evening ol the 5th of Januai ) 1557, after a day passed 
in tlte usual exces.ses, Lorenzino led the duke to his own lodging, 
and left him there, promising shortly to ret urn with 
Leonardo Ginuri. Alessandro, worn out 
‘llmmonro. e’te''<->ons of the day, fell asleep on the couch 

while awaiting Loreiizino’s return, licforc long the 
latter came accompanied b>- a desperado known as the Scoron- 
eoneolo, who aided him in tailing on tin. sleeper. Roused by 
their first thrusts, the duke fought for his lile, and was only 
despatched after a violent struggle. The murderers then lifted 
Ihe l)od\ into a bed, hid it beneath the clothes, and, Lorenzino 
having attached a paper to it bearing the words I inal amor 
/vi/nar, laitdumi/uf immriiuj mpido, thej both fled to Venice. 
In that city Lorenzino was assassinated some ten years later, in 
■ 548, at the age of thirty-two, by order of Ales.sandro’s successor. 
He wrote an Apiihpa, in which he defended himself with great 
skill and eloquence, saying that he had been urged to the deed 
solely by love of liberty. For this reason alone he liad followed 
the example of Hrul us and played the part of friend and courtier. 
The tone of tins Apologia is so straightforward, sometimes even 
so eloquent and loltv, that we should be tempted to give it 
eredenee were it possible to believe the assertions of one who not 
only by his crime but by the infamy of bis previous and subse¬ 
quent career completely ga^•e the lie to his vaunted nobility of 
purpose. By Alessandro's death the elder branch of the Medici 
became extinct, and thus the appearance of the younger line 
was heralded by a bloody erime. 

When the duke's absence from Ids own palarc was discovered 
on the morning of the fith of January he w as at first supposed 
Cotimo t Spent the night with one of his mistresses: but 

soon, some alarm being felt, search was made, and 
Cardinal Cybn was the first to riiseover the murder. Enjoining 
the strictest secrecy, he kept the corpse concealed for three days, 
and then had it interred in the sacristy of San Lorenzo. Mean¬ 
while he had hastily summoned Aless.andro Vitelli and the other 
captains, so that, by the time Alessandro’s death was made 
public, the city was .already filled with troops. The cardinal 
then convoked the eonncil of forty-eight to decide upon a suc¬ 
cessor. .Messandro’s only issue was a natural son named Giulio, 
aged five. The cardinal favoured his election, in the hope of 
keeping the real sovereignty in his own hands. But he speedily 
saw the impossibility of carrying out a design that was ridiculed 
by- all. Guicciardini, Vettori and others of the leading citizens 
fcVoured the choice of Cosimo, the son of Giovanni delle Bande 
(Hfere. He was already in Florence, was aged seventeen, was 
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keen-witted and aspiring, strong and handsome in person, heir 
to the enormous wealth of the Medici, and, by the terms of the 
imperial patent, was Alessandro’s lawful successor. Charles V. 
approved the nomination of Cosimo, who without delay seized 
the reii-.s of government with a firm grasp. Like Alessandro, he 
was named bead of the republic; and Guicciardini and others who 
had worked hardest in his cause hoped to direct him and keep 
him under their control. But Cosimo soon proved that, his 
youth notwithstanding, he was resolved to rule unshackled by 
republican forms and unhampered by advisers disposed to act 
as mentors. The Florentines had now an absolute prince who 
was likewise a statesman of eminent ability. 

On learning of the death of Alessandro and the election of 
Cosimo, the e.xiles appreciated the necessity for prompt action, 
as delay would be fatal to the overthrow of the Medicean rule. 
They had received money and promises from France; they were 
strengthci.cd by the adhesion of Filippo Strozzi and Baccio 
Valori. who had both become hostile to the Medici through the 
infamous conduct and mad tyranny of Alessandro; and Strozzi 
brought them the help of his enormous fortune and the prowess 
of that very distinguished c.aptuin, his son Piero. The exiles 
assemitled their forces at Mirandola. They had about four 
thousand infantry and three hundred horse; among them were 
members of all the principal Florentine families; and their 
leaders were Bernardo Salviati and Piero Strozzi. Thev 
marched rapidly, and entered 'I'useany towards the end of Julv 
1537. Cosimo on tins occasion displayed signal capacity and 
presence of mind. Informed of the exiles' movements by his 
spies, he no sooner learned their approach than he ordered 
Ale.ssandro Vitelh to collect the best German, Spanish and Italian 
infantry at his disposal, and advanee against the cnemv without 
delav. On the evening of the 3i.st of July Vitelli marched towards 
Prato with seven hundred picked infantry and a band of one 
hundred horse, and on the way fell in with other Spanish foot 
soldiers who joined the expedition. At early dawn the following 
morning he made a sudden attack on the exiles' advanced guard 
close to Montcmurlo, an old fortress converted into a villa be¬ 
longing to the Nerli. Hat ing utterly routed them, he proceeded 
to storm Montemurlo, where h'ilippo Strozzi and a few of liis 
young comrades had taken refuge. 'I'hcy made a desperate 
resisUinre for some hours, and then, overwhelmed by .superior 
numbers, were obliged to vield tliemselves prisoners. The main 
bodt- of the army was still at some distance, having been detained 
in the mountains by heavy rains and diflieiilt passes, and, on 
learning the defeat at Montemurlo, its leader turned back bv the 
way he had come. Alessandro Vitelli re-entered Florence with 
bis victorious army and his fettered eaptivc.s. Cosimo had 
achieved bis first triumph. 

All the prisoners, who were members of great familic.s, wen- 
brought before Cosimo, and were received by him with courteous 
coldness. .Soon, however, a scaffold was erected in the Piazza, 
and on four mornings in sueecssion four of the prisoners were 
beheaded. Then the duke saw fit to stay the executions. 
Baccio Valori, however, and his son and nephew were beheaded 
on the 20th of August in the courtyard of the Bargello. Filippo 
Strozzi still survived, confined in the Fortezza da Basso, that bad 
been built at his expense. His family was illustrious, he hal 
numerous adherents, and he enjoyed the protection of the 
French king. Nevertheless Cosimo only awaited some plausible 
pretext to rid himself of this dreaded enemy. He brought him 
to trial and had him put to the question. But this cruelty led 
to nothing, for Strozzi denied every an usation and bore the 
torture with much fortitude. On the i8th of December he was 
found dead in his prison, with a blood-stained sword by his side, 
and a slip of paper bearing these words: Exoriare aliquis nostris 
ex ossihus ultor. It was believed that, having renounced all 
hope of his life being spared, Strozzi had preferred suicide fo 
death at the hands of the. executioner. Some, however, thought 
that Cosimo had caused him to be murdered, and adopted this 
mode of concealing the crime. The young prince’s cold-blooded 
massacre of his captives cast an enduring shadow upon his reign 
and dynasty. But it was henceforward plain to all that he was 
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a man of stern resolve, who went straight to his end without 
scruples or hall-measures. Before long he was regarded by many 
as the incarnation of Machiavelli's Prince, “ inasmuch as he 
joined daring to talent and prudence, was capable of great 
cruelty, and yet c«uld practise mercy in due season.” Guicciar¬ 
dini, who still pretended to act as mentor, and who on account 
of his many services had a certain influence over him, was obliged 
to withdraw frdhi public life and busy himself with writing his 
History at his villa of Arcetri. He died in tlus retreat in 1540, 
and it was immediately rumoured that the duke had caused him 
to be poisoned. This shows the estimation in which Cosinio 
was now held. He punished with death all who dared to resist 
his will. By 1540 .sentence of death had been pronounced against 
four hundred and thirty contumacious fugitives, and during his 
reign one hundred and forty men and six women actually 
ascended the scaffold, without counting those who perished in 
foreign lands by the daggers of his assassins. He reduced the 
old republican institutions to empty forms, by making the magis¬ 
trates mere creatures of his will. He issued the sternest edict.s 
against the rebels, particularly by the law known as the “ Pol- 
verina,” from the name of its proposer Jacopo Polverini. This 
law decreed not only the confiscation of the property of exiles, 
but likewi.se that of their heirs, even if personally acquired by 
the latter, ( osimo ruled like the independent sovereign of a 
great stale, and always showed the capacity, firmness and 
courage demanded by that .station. Only, his state being small 
and weak, he was forced to rely chiefly upon his personal talent 
and wealth. It was necessary for him to make heavy loans to 
the different European sovereigns, especially to Charles V., the 
most rapacious of them all, and to give enormous bribes to their 
ambas.sadors. Besides, he had to carry on wars for the exten¬ 
sion of his dominions; and neither his inherited wealth nor the 
large sums gained by c’onfiscating the estates of rebellious 
.subjects sufficed for all this outlay. He was accordingly com¬ 
pelled to burden the people with taxes, and thus begin at once to 
diminish its strength. 

Cosimo bore a special grudge against the neighbouring 
republics of Siena and Lucca. Although the latter was 
small and weak and the former garrisoned by 
sienMU/ua .vet the spect.icle of free institutions at 

the frontiers of his own state served as a continual 
incitement to subjects disaftected to the new regime. In fact 
Francesco Burlamacehi, a zealous Lucchese patriot, had con- 
rei\’ed the design of re-establishing republicim government in 
all the cities of Tuscany. Cnsimo, with the emperor’s help, 
sticceeded in having him ptit to death. Lucca, however, was 
an insignificant state making no pretence ol rivalry, whereas 
Siena was iin old and formidable foe to Florence, and had always 
git'cn protection to the Florentine exiles. It was now very re¬ 
luctantly submitting to the presence of a Spanish garrison, and, 
being stimulated by promise.s ot prompt and efficacious assist 
ance from France, rose in rebellion and expelled the .Spaniard-, 
in 1552. Cosimo instantly wrote to the emperor in terms 
that appealed to his pride, asked leave to attack Siena, and 
begged for troops to ensure the success of his enterprise. As no 
immediate answer arrived, he feigned to begin negotiations witli 
Henry 11 . of France, and, by thus arousing the imperial jealousy, 
obtained a contingent of German and Spanish infantry. Siena 
was besieged for fifteen months, and its inhabitants, aided by the 
valour of Piero Strozzi, who fought under the hrench flag, made 
a most heroic resi.stance, even women and children helping 011 
the walls. But fortune was against them. Piero Strozzi sus¬ 
tained several defeats, and finally the Sienese, having exhausted 
their ammunition and being decimated by famine and the sword, 
w ere obliged to capitulate on honourable terms that were shame¬ 
lessly violated. By the varied disa.sters of the siege and the 
number of fugitives the population was reduced from forty to 
eight thousand inhabitants. The republicans, still eager to 
resist, withdrew to Montalcino. Cosimo now ruled the city and 
territory of Siena in the name of Charles V., who always refused 
him its absolute possession. After the emperor’s abdication, 
and the succession of Philip II. to the Spanish throne, Cosimo 
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at last obtained Siena and Porto Ferraio by giving up his clain-, 
to a sum of 200,000 ducats that he was to have received from 
Charles V. 

In 1559 Cosimo also captured Montfiicino, and thus formed tht 
gr;ind-duchy of Tuscany, but he continued to govern the new 
state—/.f. Siena and its territories—^separately from * 
the old. His rule was intelligent, skilful and des-®'’"*-!*®®*^ 
potic; but his enormous expenses drove him to raise 
large sums of money by special contrivances unsuited 
to the country and the people. Hence, notwithstanding the 
genius of its founder, the grand-duchy held from the first the 
elements of its future decay. Cosimo preferred to confer office 
upon men of humble origin in order to have pliable tools, but he 
also liked to be surrounded by a courtier aristocracy on the 
Spanish and French pattern. As no Tuscan aristocracy any 
longer existed, he created new nobles, and tempted foreign ones 
to come by the concession of various feudal privileges; and, to 
turn this artificial aristocracy to some account, he founded thi 
knightly order of St Stephen, charged with the defence of tht 
coast against pirates, which in course of time won much honoui 
by its prowess. He also established a small standing army foi 
the protect ion of hi.s frontiers; hut he generally employed Germar: 
and Spanish troops for his war.s, iind alway.s had a foreign body¬ 
guard. At the commencement of his reign he opposed the popc.s 
in order to maintain the imlependencc of his own state; but lalei 
to obtain help, he truckled to them in many ways, evei^to the 
extent ol giving up to the Inquisition his own confidant, Piero 
Camcsecchi, who, being accu.sed of heresy, wsis beheaded and 
burnt in 1567. In reward for these acts of .submis.sion, the popc.s 
showed him friendship, and Pius V. grtinted him the title o‘ 
grand-dttke. conferring the patent and crown upon him in Rome, 
although the emperor had alway.s withheld his consent. The 
measure most itijurious to Tuscany was the fiscal system ol 
taxes, of which the sole aim was to extort the greatest po.ssible 
amount of money. The consequent damage to industry, coin- 
meree and agr culture was immense, and, added to the devasta¬ 
tions caused by the Siene.se War, led to their utter ruin. (Jther- 
wise Cosimo did not neglect u.seful measures fur the interior 
prosperity of his state. He was no Maecenas; nevertheless he 
restored the Pi.san university, enlarged that of Siena, had the 
public records classified, and also executed public works like 
the Santa 'IrinitA bridge. During the great inundations of 1557 
he turned his whole energy to the relief of the sufferers. 

In 1 5 ,-;q he had espoused ICIeonora ol Toledo, daughter of the 
viceroy of .Naples, by whom he had sevend children. Two died 
in 15(12, and their mother soon followed them to the grave. It 
was said that one of Ihese boys, Don Garcia, had murdered the 
other, and then been killed by the enraged father. Indeed, 
Cosimo was further accused of liaving put his own wife to death, 
but neither rumour had any foundation. He now showed sign.-s 
of illnc.ss and failure of strength. He was not old, but worn b\ 
the cares of state and self-indulgence. Accordingly in 1564 he 
resigned the government to his eldest .son, who was to act as hh- 
lieutenant, since he wished to have power to resume the sceptre 
on any emergency. ln'i57o, by the advice of Pope Pius V., he 
married Camilla Martelli, a young lady of whom he had been 
long enamoured. In 1574 he died, at the age of fifty-four 
years and ten months, after a reign fjji thirty-seven years, 
leaving three sons and one daughter besides natural children. 
Thc.se sons were Francesco, his successor, who was already at 
the head of the government, Cardinal Ferdinand, and Piero. 

F'raiicesco 1 ., born in 1541, began to govern as his father’s 
lieutenant in 1564, and was married in 1565 to the archduchess 
Giovanna of Austria. On beginning to reign on his 
own account in T574, he speedily manifested his real ' 
character. His training in the hands of a Spanish mother had 
made him suspicious, false and despotic. Holding every one 
aloof, he carried on the government with the assistance of a few 
devoted ministers. He compelled his step-mother to retire to a 
convent, and kept his brothers at a distance from Florence. Hc 
loved the privileges of power without its burdens. Cosimo had 
known how to maintain his independence, but Francesco casl 
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himself like a vassal at Austria’s feet. He reaped his reward bv 
obtaining from Maximilian II. the title of grand-duke, for which 
Cosimo Jiad never been able to win the imperial sanelion, but 
he forfeited all independence. Towards Philip II. he showed 
even greater submissiveness, supplying him with large sums ot 
money wlung from his overtaxed people. He held entireh 
aloof from h'rance, in order not to awake the .su.spicK)ns of hi‘. 
protectors. He traded on his own account, thus creating a 
inonopul) that was ruinous to the country. He raised the ta\ 
upon corn to so high a rate that few continued to find any profit 
in growing it, and thus the Maremme, alrc.idy panic devastated 
during the war with Siena, were converted into a desert. I'iven 
industry declined under this svsiem of government: and, 
although Krancesco founded porcelain manufactories and pietra 
dura works, they did not rise to any prosperity tintil after his 
death. His love of science and Ictter.s was the only Medicean 
virtue that he possessed. He had an absolute jiassion for 
chemistry, and pas.sed much of his time in his laboralorv. .Some¬ 
times indeed he gave audience to his secretaries of state standing 
liefore a furnace, hollows in hand. He took some useful measures 
to promote the ri.se of a new city at I..eghorn, which at that time 
had only a natural and ill-sheltered harbour. The improvement 
of Leghorn had been first projected by Cosimo I., and was 
carried on In- all the succeeding Medici. Francesco was a slas-e 
to his [las.sioii.s, and was led by them to .scandalous excesses and 
deeds of hlondshrd. His example and neglect of the affairs of 
the .slat'- soon raused a vast inerease ot crime even among the 
people, and, during the fir.st eighteen months of his reign, there 
oreiirred no fewer tlian one hundred and sixty-eight murders. 

in default of pufilic events, the historians of this period enlarge 
upon private incidents, generally of a scandalous or sanguinary 
kind. In 1575 Orazio I’ucci, wishing to avenge his father, whom 
t'osimo had hatiged, determined to get up a eonspiriiev, but, 
‘non reeognizing how firmly the Medirean rule had taken root 
m the counlrv, desisted from tlie attempt. Miit the grand-duke, 
on hearing of the already alxuidoned plot, immedialelv cau.sed 
Fiieci to he hanged from the same window of the I’ular.z.o 
^■eechio, and even from the .same iron stanchion, from which his 
father liefore him hud hung. His companions, who had fled 
to France and I'.iigland, were pursued and murdered by llie tliical 
emissaries. 'I'lieir possessions were confiscated, and the “ Pol- 
veritia " law applied, so tliat the conspirators’heirs were reduced 
to [lenurj-, And the grand-duke gained mdre than ;too,ooo 
■iucats. 

Hext year Isahelln dei Afediei, Franeeseo's si.sU'r, was strangled 
in her nnntial bed by her husband, Paolo Giordano Orsini, wliom 
‘he had betrayed. Piero doi Medici, P'rancesco’s brother, 
murdered his wife Eleonora of 'I'oledn from the same motive. 
Still louder scandal was eau.sed by the duke’s own eonducL. 
He was alreadt’ a married man, when, passing one dav through 
ilie Piazza of St Mark in Florem e, he saw an exceedingly beautiful 
woman at tlie window of a mean dwelling, and at onre conceived 
a passion for her. She was the famous Bianca f'appcllo, a 
Venetian of noble birth, who had eloped with a young I'lorentirie 
named Pietro Buonnventuri, to whom she was married at the I 
time that she attracted the duke’s gaze. He made her acquaint¬ 
ance, and,in order to see her frequently,nominated her husband 
to a post at eoiirt. Upon this, Biionavenliiri behaved with so 
much insolenre. even to the nobilitv, that one evening he w-as 
found murdered in the street, Tlius the grand-diike, who was 
thought to have sanctioned the crime, was able to indulge his 
passion unchecked. On the death of the grand-diichess in 1578 
lie was privately united to Bianea, and afterwards married her 
publicly. But she had no children, and this served to pni.son i 
her happiness, sinee the next in siieeessinn was her bitter enems. 
the cardinal Ferdinand. The latter eame to Plorenee in 15S7, 
and was ostentatiou.sly welcomed by Bianea, who was most 
anxious to conciliate him. On the iStli of October of the same 
'•ear the grand-duke died nt his villa of Poggio a Caiano, of a 
fever caught on a shooting excursion in the Maremme, and the 
next day Bianca also expired, bas ing ruined her health by drugs 
taken to cure her sterility. But rumour asserted that she had j 
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prepared a poisoned tart for the cardinal, and that, when he 
suspiciously insisted on the grand-duke tasting it first, Bianca 
desperately swallowed a slice and followed her husband to the 
tomb. 

Such was the life of Francesco dei Medici, and all that can be 
said in his praise is that he gave liberal encouragement to a few 
! artists, including de Giovanni Bologna {q.v.). He was tlie 
founder of the I'ffizi gallery, of the Medici theatre, and the villa 
of Pratolinn: and during liis reign the Della Cruscan academy 
wa.s instituted. 

j Ferdinand I. was thirty-eight years of age when, in 1587, he 
succeeded his brother on the throne. A cardinal from the age 
of fourteen, he had ne\'er taken holy orders. He 
1 showed much tact and experience in the manage- '• 

raent of eerlesla.-Aical affairs. He was the founder of the Villa 
! Medici at Rome, and the pureha.ser of many prircless works of 
j art, such as the Niobe group and many other statues afterwards 
transported by him to Florence. After his accession he retained 
the cardinal’s purple until the time of his marriage. He wa.s 
in all respeets his brother’s opposite. Affable in his manner.s 
and generous with his pur.se, he elio.se a crest typical of the 
proposed mildne.s.s of his rule- a swarm of bees with the motto 
Majestale taiilum. Ho instantly pardoned all who had opposed 
him, and left his kinsmen at litiertv to choose their own place 
of rcsidenee. Oerasionally, for political reasons, lie committed 
acts unworthy of his ehurartcr; but he re-estafilished the adminis¬ 
tration of justii-e, and .sedulously attended to the business of the 
stale and the welfare of his suhjeets. Accordingly Tu.scanv 
revived under liis rule and regained the independence and 
political dignity that his brother had sarnfieed to love of ease 
and personal indulgence. He favoured eommeree, and effectuallv 
ensured the prosperity of Leghorn, hv an edict enjoining tolera¬ 
tion towards Jews and herclirs, which led to the settlement 
of many foreigners in that city. He also improved the harbour 
and facilitated communication willi Pisa by means ot the 
\aviglio, a canal into whii li a portion of the water of the .Arno 
was turned. He nevertheless retained the reprehen.sible eusAim 
of trading on lii.s own ueinunt, keeping tianks in iiianv cities 
j of Europe. He sueee.sslull) aeeompli.slicri the draining of tlie 
Val di Chiana, cultivated the plains of Pisa. Fueeechio and 
Val cli Nievole, and exeeuted otfier works of public utililN at 
fiicna and Pi.sa. But his best energies were devoted to the 
foreign police by which lie sought to emancipate himself from 
subjection to .Spain. On the assas.sination (1580) of Henrv IH. 
of France Ferdinand supported the claims of the, king of Navarre, 
undeterred ly the opposition of Spain and the Catholic League, 
w'ho were dismayed by the prospect ot a I lugiienol succeeding to 
the throne of France. He lent money to Henrv IV., and stronglv 
urged liis conversion to Catholicism; tie helped to persuade the 
pope to accept Hcnn,''.s abjuration, and pursued this policy with 
marvellous per.sistenee until his efforts were crowned with 
■sueee.ss, Henry IV. showed faint gratitude for the benefits 
eonferred upon him, and paid no attention to the expostulation^ 
of the grand-duke, who tlien began to slacken his relations with 
Ifrance, and .showed that he could guard his independence In 
other allianees. He gave liberal ussistanee to I’hilip IIL- for 
tlie campaign in Algiers, and to the emperor for the war with tke 
Turks. Hence he was compelled to burden his subjects with 
enormous taxes, forgetting that while guaranteeing the inde 
pendenee ol Tuseanv liv his loans to foreign powers he was 
increasingly sapping tlic .strength of future generations. Hi- 
at last succeeded in obtaining the. formal investiture ol Siena, 
w'hich Spain had alwav.s considered a fief of her own. 

During this grand-duke’s reign the Tuscan navy was notable 
increased, and did itself much honour on the Mediterranean, 
'I'he war-galleys of the knights of St Stephen were despatched 
to the coast of Barbery to attack Bona, the headquarters of 
the corsairs, and they captured the town with much dash and 
bravery. In the following year (lOoS) the same galleys achieved 
their most brilliant victory in the archipelago over the stronger 
fleet of the Turks, by taking nine of their vessels, seven hundred 
prisoners, and jewels of the value of 3,000,000 ducats. 
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Ferdinand 1 . died in 1609, leaving four sons, of whom the 
eldest, Cosimo II., succeeded to the throne at the age of nineteen. 
- , He was at first assisted in the government by his 

■ mother and a council of regency. He had a good 
disposition, and ihe fortune to reign during a period when 
Europe was at peace and Tuscany bles-scd with abundant 
harvests. Of his rule there is little to relate. His chief care 
was given to the galleys of St Stephen, and he sent them to assist 
the Druses against the Porte. On one occasion he was involved 
in a quarrel with France. Concino Concini, the Marshal d’Ancre, 
being assassinated in ihr;, Louis XIII. claimed the right of 
transferring the property of the murdered man to De Luynes. 
Cosimo, refusing to recognize the confiscation decreed by the 
French tribunals, demanded that Condni’s son should be allowed 
to inherit. Hence followed much ill-feeling and mutual repri.sals 
between the two countries, finally brought to an end hy the 
intervention of the duke of Lorraine. 

Like his prede('e.s.sors, Cosimo II. studied to promote the 
prosperity' of J.egiiom, and he deserves honour for abandoning 
all commerce on his own account. But it wa.s no prai.seworthy 
act to pas.s a law depriving women of almost all rights of inheri¬ 
tance. Bv thi.s means many daughters of the nobility were 
driven into convents against their will. He gave scanty atten¬ 
tion to the general affairs of the state. He wa.s fonrl of luxury, 
spent freely on public festivities and detested trouble. Tuscany 
wa.s apparently tranquil and prosperous; but the decay of 
wliii'h the seeds wtire sown under Cosimo 1 . and Ferdinand I. 
was rapidly .spreading, and berarne before long patent to all and 
beyond all hope of remedy. 'J’he best deed done by Cosimo 11 . 
was the protection accorded by him to Galileo Galilei, who 
had removed to Padua, and there made some of his grandest 
discoveries. The grand duke recalled him to Florence in ihio, 
end nominated him court matlicmaliciun and philosopher. 
Cosimo died in February 1621. Feeling liis end draw near, 
wlien he was only aged thirty and all his suns were still in iheir 
chiidhnod, he hastened to arrange his family affairs. His 
mother, Cristina of l.urraine. and his wife, Muddulena of Austria, 
were nominated regents and guardians to his eldest .son Ferdinand 
Jl.. a boy ol ten, and a council of four appointed, who.se functions 
were regulated by law. After Co.simo’s death,the young Ferdi¬ 
nand was sent to Rome and Vienna to complete his education, 
aiirl the ginemmenl of Tu.scuny remained in the hands of 
two jealous and quarrelsome women. 'I'luis the administration 
of justi(«; and finance speedily went lo ruin. Out of sub¬ 
missiveness to tlie jxipc, tile regents did not dare to maintain 
their legitimate right lo inherit the ducliy of Urbino. Tliey 
((inferred exaggerated privilege.s on the new I'liscun nolillity, 
which became increasingly in.solent and worthless. Thev 
resumed the prac'llcc of trading on their own aceount, and, 
williout reaping much licriefit tlierehy, did the utmost damage 
to private enterprise. 

In 1(127 f''erdinand If., tlu'u aged seventeen, returned to Italy 
and as.sumed the reins of government; but, being of a very gentle 
Ferdlaanili I'f" decided on sharing his power with 

' the regents and his hrotliers, and arranged matters in 
such wi.se tlial each wa,s almost independent of the other. He 
fSiined the love ot Ids subjects by his great goodness; and, when 
Florence and Tuscany were ravaged by the plague in 16.10, 
he showed admirable courage and carried out manv useful 
measures. But he was totally inca|)able of energy as a states¬ 
man. When tlie pope made bitter complaints because the 
board of health had dared to subject certain monks and priests 
til the necessary (|uarariline, tlie grand duke insisted on his 
officers asking pardon on their knees for having done their dutv. 
On the death in 1631 ol Ihe last duke of Urbino, the pope was 
allowed to seize the duchy without the slightest opposition on 
the part of 'J’uscany. As a natural consequence the pretensions 
of the Roman curia became increasingly exorbitant; ecclesiastics 
usurped the functions of the state; and the ancient laws of the 
republic, together with the regulations decreed by Ciosimo 1. a.s 
a check upon similar abuses, were allowed to become obsolete. 
On the extinction of the line of the Gonzagas at Mantua in 1627, 
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war broke out between France on the one side and Spain, 
Germany and Savoy on the other. The grand duke, uncertain 
of his policy, trimmed his sails aocording to events. Fortunately 
peace was re-established in 1631. iSintua and Monfeirato fell 
to the duke of Nevers, as France had always desired. But 
Europe was again in arms for the Thirty Years’ War, hnd Italy 
was not at peace. Urban VIII. wished to aggrandize his nephews, 
the Barberini, by wre.sting Castro and Ronciglione from Odoardo 
Fame.se, duke of Parma and brother-in-law to Ferdinand. 
Famese marched his army through Tuscany into the territories 
of the pope, who wa.s greatly alarmed by the attack. The grand- 
duke was drawn into the war to defend his own .state and hisi 
kinsman. His military operations, however, were of the feeblest 
and often tlie most laughable character. At last, by means of the 
French intervention, peace was made in 1644. But, although 
the pope was forced to yield, he resigned none of his ecclesiastical 
pretensions in Tuscany. It wa.s during Ferdinand's reign that 
the .septuagenarian Galileo was obliged lo appear before the 
Inquisition in Rome, whicli treated him with infamous cruelty. 
On the death of this great and unfortunate man, the grand duke 
wished to erect a monument to him, but was witliheld hy fear 
I of the opposition of the clerg)’. The dynasty as well as the 
count ri’ now seemed on the brink ot decay. Two of the grand 
duke’s hrotliers had already died cliildlcss, and Ippolito, the sole 
survivor, was a cardinal. The only remaining heir was his son 
Cosimo, born in 1642. 

Like nearly all his prederes.sors, Ferdinand II. gave liberal 
patronage to science and letters, greatly aided therein by his 
brotlier Leopold, who liad been trained liy Galileo Galilei, and 
who joined witli men of learning in founding the celebrated 
academy Del Cimmto, of wliicli lie was named president. This 
academy took for its motto tlie words Provando e ripravanio, 
and followed the experimental method of Galileo. Formed in 
1657, it wa.s dissolved in 1667 in con.sequcnce of the jealousies 
j anil dissensions of its members, but during its brief existence 
j won renown by the numlier and importance of its works. 

Cosimo 111 . succeeded his father in TO70. He wa.s weak, vain, 

[ bigoted and hypocritical. In 1661 he had e.spouscd Louise of 
■ Orleans, nicer of Louis XIV., who, being enamoured 
ot Duke diaries of 1 /irraine. wa-s very reluctant lo 
come to lUily, and speedily detested both her husband and his 
country, of which she refused to learn the language. She had 
two sons and one daughter, but after the birth of her third child, 
Giovan Gaslone, her hatred fur her husband ini'reased almost 
to madness. She first withdrew to Poggin a Caiann, and then, 
being unable to get her marriage annulled, returned to France, 
where, although supposed to live in conventual seelii'kion, she 
p.assed the greater part of her t ime as a welcome visitor at court. 

I Even her testanientarv dispositions at1e.sted the l iolence of her 
dislike to her husbaniJ. 

j Co.simo’s hypocritical zeal for religion eompelled his suhjeets 
j to multiply services and processions that greatly infringed upon 
tlieir working liours. He wasted enormous sums in pensioning 
converts—even those from other countries—and in giving rich 
endowment.s lo sanctuaries. Mcanwfiile funds often tailed for 
the payment of government elerks and soldjers. Ills court 
was composed of bigots and parasites; he ransacked tlie world 
lor dainties for his table, adorned his palai^ with costly foreign 
hangings, had foreign servants, and filled his gardens with exotic 
jilants. He purchased from the emperor the title of “ Highness ” in 
order to be the e(]ual ot the duke of Savoy. He remained neutral 
during the Franco-Spanisli War, and submitted to every humilia¬ 
tion and requisition exacted hv the emperor. He had vawe 
notions ot promoting agriculture, hut accomplished no results. 
At one time he caused eight hundred families to be brought over 
from the Morea for the cultivation of the Maremrac, where all 
of them died of fever. But when, after the revocation of the 
Edict of Nantes, French Huguenots offered to apply their labour 
and capital to the same purpose, the grand duke's religious 
scruples refused them refuge. So ruin fell upon Tuscany. 
Crime and misery increased, and the poor, who only asked for 
work, were given alms and sent oftener to chufeh. Thik period 
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witnessed tlic rise of many charitable institutions of a religious 
character under the patronage of the grand duke, us for instance 
the congregation of San Giovanni Battista. But these could 
not remedy the general dAay. 

Cosimo’s dominant anxiety regarded the succes.sion to the 
throne. Ifis eldest son Ferdinand died childless in 1713. The 
pleasure-loving Giovan Gastone was married to Anna Maria of 1 
Saxe-Lauenburg, widow of a German prince, a wealthy, coarse ‘ 
woman wholly immersed in domestic occupations. After living 
with her for .some time in a Bohemian village, Giovan Gastone 
yielded to his dislike to his wife and her country, withdrew to 
France, and ruined his health by his cxre.s.scs. After a brief 
return to Bohemia he finally separated from his wife, by whom he 
had no family. Thus the dynasty was doomed to extinction. 

GENEALOGICAL TABLl 


thought on ascending it was to regam strength enough to pass 
the remainder of his days in enjoyment. He dismissed the spies, 
parasites and bigots that hud formed his father’s court, abolished 
the pensions given to converts, .suppressed several taxc.s, and pro¬ 
hibited the organized espionage established in„the family circle. 
He wished to live and let live, and liked the people to be amused. 
Everything in fact bore a freer and gayer aspect under his reign, 
and the Tuscans seemed to feel renewed attachment for the 
dynasty as the moment of its extinction drew near. But the 
grand duke was too feeble and incapable to arcomplisb any real 
improvement. Surrounded by gay and dissipated young men, 
he entrusted all the cares of government to a certain Giuliano 
Dami, who drove a profitable trade by the sale of offices and 
privileges. In this way all things were in the hands of corrupt 
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Cosimo had a passing idea of reconstituting the Florentine 
republic, but, this ejesign being diseountenanred by the Euro¬ 
pean powers, he determined to transfer the surecssion, after 
the death of Giovan Gastone, to his sister Atina Maria Louisa, 
who in fart survived him. For this purpo.se he proposed to 
annul the patent of Charles V., but the powers objected to this 
arrangemSM also, and by the treaty of 1718 the quadruple 
allianre ofCiermany, France, England and Holland derided that 
Parma and Tuscany should descend to the Spanish infante Don 
Carlos. The grand duke made energetic but fruitless protests. 

Cosimo 111 . had passed his eightieth year at the time of his 
decease in October 1723, and was succeeded by his son Giovan 
Gastone, then aged fifty-three. T'hc new sovereign 
OuiUme health, worn out by dissipation, and had 

neither ambition nor aptitude for rule. His throne 
was already at the disposal of foreign powers, and his only 


individuals; while the grand duke, compelled to pass the great^fr 
part of his time in becl, vainly sought diversion in the company 
of buffoons, and was only tormented by perceiving that all the 
world disposed of his throne without even asking his advice. 
And when, after prolonged opposition, he had resigned himself 
to accept Don Carlos as his sureessor, the latter led a Spanish 
army to the conquest of Naples, an event afterwards leading 
to the peace of 1735, by which the Tuscan succession was trans- 
I ferred to Francesco II., duke of Lorraine, and husband of Maria 
Theresa. Giovan Gastone was finally obliged to submit even to 
this. Spain withdrew her garrisons from Tuscany, and AustrBln 
soldiers took their place and swore fealty to the grand duke on 
the 5th of February 1737. He expired on the 9th of July of 
the .same year. Such was the end of the younger branch of the 
Medici, which had found Tuscany a prosperous country, where 
art, letters, commerce, industry and agriculture flouisMted, 





and left her poor and decayed in all ways, drained-by taxation, 
and oppressed by laws contrary to every principle of sound' 
economy, downtrodden by the clergy, and burdened by a weak 
and vicious aristocracy. 
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MEDICI, GIACOMO (1817-1882), Italian patriot and soldier 
was burn at Milan in Jantiarj' 1817. Exiled in 1836, he fought 
in Spam against the Carlist.s between 1836 and 1840, and in 
1846 joined Garibaldi at Montevideo. Returning to Italy with 
Garibaldi in 1848, lie raised a company of volunteers to fight 
against Austria, and commanded the volunteer vanguard in 
Lombardy, proceeding thence to Romo, where he gained dis¬ 
tinction by defending the “ Vase ello,” a position near the Porta 
San Pancrazio, against the Ercneh. During the siege ot Rome 
he himself was wounded. In the war of 1859 he commanded 
a volunteer regiment, and wa.s sent by Cavour ml 0 Tirol. In 1860 
he tried in vain to dissuade Garibaldi from the Mar.sala expedi¬ 
tion, but, after his chief’s departure, he .sailed for .Sicily with the 
second expedition, taking part in the whole campaign, duriti" 
which he forced Messina to capitulate after an eight day.s' .siege” 
Joining the regular army, he was appointed military com¬ 
mandant ol Palermo, in which capacity he farilitated the abortivo 
campaign of Garibaldi in iSfiz. In t866 hr commanded the 
division which invaded Tirol, but the effect of his victories 
was neutralized bv the conclusion of peate. Returning to 
Palermo he did good work in restoring order in Sicily, lie 
became a senator in 1870, and marquis of the “ Vascello” and 
first aide-de-camp to the king in 187b. He died on the oth of 
March 1882. 

MEDICINE, 'The science of medicine, as we understand it, 
has for its province the treatment of disease. The word 
medicine (Lat. mediana : sc. ars, art of healing, from mederi, 
to heal) may be used very widely, to include l^athulogy (q.v.), 
the theory of the causation of disease, or, very narrowly, to 
mean only the drug or form of remedy prc.scribod by tlie 
physician—this being more properly the subject of Ttierapeulics 
and Pharmacology {q,v.). iiiil it is necessary in prartice, for 
historical romprehcnsivene.ss, to keep the wider meaning in view. 

Disease (see PATHrmoGv) is tfie correlative of health, and the 
word Is not capable of a more penetrating definition. From 
the time of (laleii, however, it has been usual to .speak of the 
life of the body either as proceeding in accord.ance with nature 
((tarn dnmv, secundum naturam) or as overstejiping the bounds 
of nature (irapa d>i’triv, praeter naturam). Taking disease to 
be a deflexion from the line of health, the fir.st requisite of 
medicine is an extensive and intimate acquaintance with the 
norm of the body. The structure and iunctions of the body 
form tire subject of Anatomy {q.v.) and d’hysiology (q.v.). 

Hie medical art (ar.s medendt) divides itself into departments 
iuid snbdepartments. The most fundamcnlal division is into 
internal and external medicine, or into medicine proper and 
surgery' (q.v.). 'The treatment of wound.s, injuries and de¬ 
formities, with operative interference in general, is the special 
department of surgical practice (the corresponding parts of 
(lathologjy including inflammation, repair, and removable 
tumours, are sometimes grouped together as surgical pathology); 
and where the work of the profession is highly subdivided, 
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surgery becomw the exclusive province of the surgeon, while 
mternal medicine remains to the physician. A third great 
department of practice is formed by obstetric medicine or 
midwifery (see Omteirks); and flentistry (q.v.), or dental 
surgery, is given up to a distinct branch of the profession. 

A state of war, actual or contingent, gives occasion*to special 
developments of medical and surgical practice (military hygiene 
and military surgery). Wounds caused by projectiles, sabres, 
&r,, are the special subject of naval and military surgery; while 
under the head of military hygiene we may include the general 
subject of ambulances, the sanitary arrangements of camps, 
and the various forms of epidemic camp sickness. 

The administration ot the civil and criminal law involves 
frequent relations with medicine, and the professional subjects 
most likely to arise in that connexion, together with a summary 
of causes celebres, are formed into the department of Mkdical 
JtJRISPHlJDKNCK (q.V.). 

In preserving the public health, the medical profession i.s 
again brought into direct relation with the state, through the 
public mediciil officers. 

llisiORY 01 Medicine 

Medicine as Portrayed in the liatnertc Poems.~ltx tbe state 
of society pictured by Homer it is clear that medicine has already 
had a history. We find a distinct and organized profession; we 
iind a system of treatment, especially m regard to injuries, 
which it must have been the work of long experience to frame ; 
we meet with a nomenclature of parts oi Uie body substantially 
the same (according to Darernberg) as that employed long 
afterwards in the wrking.s of llipi>t)c rates; in short, we find a 
science) and an organization which, however imperfect as com¬ 
pared with tliuse of later times, are yet very far from being in 
their beginning. The Homeric heroes themselves are repre- 
senled as having considerable skill in surgery, and as able to 
attend to ordinary wounds and injurie.s, but there is also a 
profes.sional class, represented by Maehaon and Podalirius, the 
two sons ol Asclepius, who are treated with great respect. It 
would appear, too, from the Aelhiopis of Archinus (quoted by 
\teleker and lla.ser) that the duties of these two were not 
precisely the same. Machaon's task was more especially to 
h^l injuries, while Podalirius had received from his father the 
gift of “ recognizing what was not visible to the eye, and tending 
what could not be healed.” In. other words,-a rough in¬ 
dication is seen of the separation of medicine and surgery. 
Asclepius appears in Homer as a Thessalian king, not as a god 
though in later times dm'ne honours were paid to him. There 
:s no sign in the Homeric poems of the sulwrdination of Tnedicine 
U) religion which is .seen in ancient Egypt and India, nor are 
priests charged, as they were in those countries, with medical 
function.s—all circumstances which throw grave doubts on the 
commonly received opinion that medicine derived its origin 
in all countries from religious observances. 

Although the actual org.iniKation of mi'dicinc among the Homeric 
Giceks wa.s thus quite distinct from religion, the worship of Asclepius 
(or Ae.sciilripiiis) a.s the god of healing demands some notice. T'his 
cult .spread very widely among the Greek.s; il had great civil im¬ 
portance, and lasted even into Christian times; hut there is no reason 
U) attnhute to il any ,s]iccial connexion with the development of 
the science or profession of medicine. Sick persons repaired, or 
were conveyed, to the temples of Asclepius i^ order to be healed 
[list as m modern times relief is sought by a devotional pilgrimage 
or from the waters of some sacred spring, and then as now the healing 
influence was soinetimes sought by deputy. The sick person, or his 
representative, after ablution, prayer and sacrifice, was made to 
sleep on the hide of Ihe .sacnliccd animal, or at the feel of the statue 
of f ho god while s,acred ntes wi-re performed. In his sleep (incubatio 
the appropnatc remedy was indicated by a dream 
Moral or dietetic remedies were more often prescribed than drugs. 

I he record of the cure was inscribed on the columns or walls of the 
temple; and it has been thought that in this way was introduced 
the custom ol " recording cases,” and that the phv.sicians of the 
tippocratie school thus learnt to accumulate clinical experience, 
but the pnosts of Asclepius were not physicians. Althongh the 
latter were often called Asclepiads, this was in the first place to 
indicate their real or supposed descent from Asclepius, and in the 
second place as a complimentary title. No medical writing of 
antiquity speaks ol the woiship of Asclepius m such a way as to 
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imply any connexion with tho ordinary ^ of heaUng. , The two 
systems appear to have existed side by side, but to have been distinct 
and if they were ever united it must have been before the times of 
Which we have hny record. The theory of a development of Greek 
medicine from the rites oH^sclepius, though defended by eminent 
names, mnift accordingly be rejected. 

DmeUtfmnt of Medicine in Greece.—It is only from non- 
anything is known of the development of 
medicine in Greece before the age of Hippocrates. The elaborate 
collections made by Daremberg of medical notices in the poets 
and historians illustrate the relations of the profession to society, 
but do little to prepare us for the Hippocratic period. Nor is 
much importance to be attached to the influence of the philo¬ 
sophical sects on medicine except as regards the school of 
Pythagoras. That philosopher and several of his successor.^ 
were physicians, but we do not know in what relation they stood 
to later medical schools. V\’e must therefore ha.sten onward to 
the age of Pericles, in which Hippocrates, already called “ the 
Great,’ was in medic ine as comj)lete a representative of the 
highest efforts of the Greek intellect a.s were his ('onteinporarie.s 
the great philosophers, orators and tragedians. 'I’he medical 
art as we now practise it, the character ol the physician as we 
now understand it, both date for us from Hippocrates. The 
justification ot this statement is found in the literary c ollection 
of writings known by hivS name. Of these certainly many arc 
falsely ascribed to the historical Hippoc'rates of Gos; others are 
almo^ us certainly rightly so ascribed: others again arc clearly 
works of his school, whether from his hand or not. But which 
are to ho regarded as the genuine works ” is still uncertain, 
and authorities are conflicting. There are clearly two schools 
represented in the colloction—that of Cnidus in a small pro¬ 
portion, and that of Cos in far the larger number of the works. The 
latter was that to whii h Hippocrates belonged, and whore he 
gave instruction; and acc'ordingly it may be tak(‘n thfvt works 
of this school, when not obviously of a different date, aro 
Hippocratic in doctrine if not in actual uuthorsbip. 

Hipporratir Medicine. The first Rrand characteristic of Hippo¬ 
cratic medicine is the high conception ot the duties and status of 
the physician, shown in the celebrated “ Oatb of Hippocrates " and 
elsewhere—equally free from the mysticism of a jiriesthood and 
the vulgar pretensions of a mercenarv cralt. So matured a 
fessioiml sentiment may perhaps have l«*en more the growt.li of time 
and organuatton than the work of an individual genius, but certainly 
corrc-spoiuls with the r.lifOdctei universiilly altriluited lo 1 lijipocrates 
limiHell. The, socomi great qualilv is tin* singular artistic tskill and 
)>alancc with which Uie Hiiqlocralu ]ihysieian used such materials 
and tools as he pOMsesse<i. Here we recognize the true C'lreel? (ruippoiriivn. 
Hut this artistic completeness was closely connected with the third 
cardinal virtue of Hippocratic medicine - the clear recognition ol 
Jiseasr «.> being equally with life a ])roce.'5.s governed by wh.il we 
should now call natural law.s, which could be known l)v observation, 
.nd ■which iiKhcated the spontaneous and normal direction ol 
recovery, by lollowing which alone could the pliysician succeed. In 
the lourth place, tliese views ol the “ naliual hislorv ol disease “ 
m moilcrn language) led lo halnl'’ o) niinuU* ol).-.ej vation and accu- 
i.de jnlerpre1;ilion of svtnj)lonis. in which llie Ihpjiocralk school 
Aus unrivalleil in antnjuitv, and has been the inodel tor all succeeding 
agew, so that ev<‘n in Ihese <lavs, with our enormous advances in 
knowledge, the true met hod ol clinical medicine may be said to be 
the method ol HipiMu-rate.s. 

riu* actual science ol the Jlipi^Kjcratic school was ol course very 
iiiniU'd. In anatomv and phvsiology little advance had been made, 
and so ol pathology in the .sense of an explanation of morbid processe.s 
or knowledge ot clwcased structures there could be very little. 'I'ln* 
most valuable intelleltual ])ORSPssion ■was a large mass ot recorded 
nbserva^tions in individual cases and ejiidemics ol disease. Wliether 
the.se observations were systematic or individual, and how they were 
recorded, are points of w'hich we are quite ignorant, as the theory 
tlial llic votive tablets in the tem]»les sujiplied such materials must 
1 k' abandoned. 

Though "tile Hipiiocratic medicine was so largely fovinded on 
observation, it would be an error to suppose that flogma or theory 
had no place. The dominating theory of disease was the humoral, 
which has never since ceased to intluence medical thought and 
practice. According to this celebrated theory, llie Ixicly contains 
lour humours—blood, ]ihlegm, yellow bile and black bile, a right 
proportion and mixture of wfiich constitute health, improper 
proportions or irregular distribution, disease. It is doubttul whether 
the treatise in W’hich this theory' is fully expounded (irtpl <pvffio\ 
is as old as Hifipocrates himself; but it was regarded as 
a Hippocratic doctrine, and, when taken up and ('xpanded by Galen, 
its terms not only became the common properts’ of the profession, 


paased into general literature and common language. Another 
r doctrine, the influence of which is not even yet exhausted, 

IS trot of the healing power of nature. Not that Hippocrates taught, 
ns ho was afterwards reproached with teaching, that nature is 
sumcient for the cure of diseases; for he held strongly the efficacy 
of art. But he recognized, at least in acute,diseases, a natural 
process which the humours went through—being first of all crude, 
then passing through cociion or digestion, and finally being expellee! 
by resolution or crisis through one of the natural channels of the 
body. The duty of the physician was to foresee these changes, 
“ to assist or not to hinder them,'" so that “ the .sick man might 
conquer the disease with the help of the phy.sician." The times at 
Avhich crises were to be expected were naturally looked for witli 
anxiety; and it was a cardinal point in the Hippocratic system to 
foretell them with jweeision. Hippocrates, influenced as is thought 
by the Pythagorean doctrines of number, taught that they were to 
be expected on days fixed by certain numerical rules, in some cases 
on odd, in others on even numbers—the celebrated doctrine of 
" critical days." 1'his false jirecision can liave had no practical 
value, but may have enforced habits of minute observation. It 
follows from what has been said that progno.Us, or the art of fore- 
telling tlic course and event of the disea.'ir, was a strong jioint witli 
the Hippocratic physicians. In this they have perhaps never been 
excelled. Diagno.sis, or recognition of the disease, must have 
been necessarily imperfect, when no scientific nosology or system 
of disease existed, and tlie knowledge of anatomy was quite in¬ 
adequate to allow of a precise determination of the seat of disease; 
but syiiqjtoins were no doubt observed and interpreted skilfully. 
The pulse is not spoken of in any of the works now attributed to 
Hippocrates himself, though it is mentioned in other works ol the 
collection. 

Ill the treatment of disease, the Hippocratic school attached great 
importance to diet, the variations neces.sary in different diseases 
being minutely defined. Medicines were regarded as of secondary 
importance, but not neglected, two hundred and sixty-five drugs 
being mentioned at different places in the Hipjiocratic works. 
Hlood-lettuig was known, but not greatly prai tis<*d. 'J'lie highest 
importance was attached to applying all remedies at the right 
moment, and the general prjncii>lo enforced of making all influences 
—internal and extenial- -co-operate for the relief of the patient 
TJie principles of treatment pist mentioned apply more ospeciatt^ 
to the cure of acute diseases; but they arc tlie most salient cUarat^j;^^ 
islics ol the llijipocratic school. In chronic cases diet, exercise^aad 
natural methods were chiefly relied upon. ' 

The school of Cnidus, as distinguished from that 6f CoS, of -«IU (4 
Hippocrates is the re]irespntative, appears to have ihllerediorilHlIlMiM 
ing more importance to the rlilii>rpnces of special 
have made more use oi drup. A treiitise on tlie diseases 
contained in the Hippocraut collection, and ofh'einarttoS 
value, is attributed to this .school. liJiu/Ui ( 

'The ahovi* sketch of Hippocratic medicine will' make it less 
neci'ssaty to dwt'll upon the details relating to subse(]ucnt mcditi^li 
schools or s<-(’Ls in ancient time.s. The general concejition of the 
filiYsidan's aim and task remained the snme, though, .as Icnnwledg'- 
increased, tliere was much divergence both in theory and practice-- 
even ojiposing .scho<ds were found to be developing some part of the 
Hippocratic system. J >irect opponents or repudiators oi tin.’ autho- 
nlv ol Hippocrale.s were rare, all generally ap}»ealing to his anthoril v. 
But. insensiblv, the least valuable [lart of the Hippocratic work, 
the theory, was made permanent; the most valuable, the ]iractical, 
neglected. 

Posi-Hifpocratic Mtidiiine .—After Hipjiociatcs the progn-ss of 
nu'diciiie in Greece does not tall for any special remark in such a 
sketch as this, but mention must be made of one great name. 'I'liough 
none f)f Aristotle's writings are strietlv medical, he has by his 
researtlies in anatomy and pliysiologv contributed greatly to the 
progres,s oi medicine. It should also be remembered that he was 
of an Asck'jiiad family, and received tliat partly medical education 
which was tnulitional in such families, and also himself is said to 
liave jiractised medicine as an amateur. Moreover, his works on 
natural history doubtless furthered the progress among the Greeks 
of sciences tributary to medicine, though the only specimens of 
such works which have come down lu us from llie Peripatetic 
f-chool are those of Theophrastus, who may be considered the 
founder of the scientific study of botany. Among his encyclopaedic 
writings were some on medical subjects, of which fragments only 
have been jiresorved. The VkTipaUtic school may have been more 
favourable to tlie tlevelopmcnl of mcdiciii<‘, as of other departments, 
of natural knowledge, than any other; but there is no eviacncc t^'f^ 
any of the philoaojihical schools had important influence oi^^Ec 
]>rogress of medicine. The fruit of Aristotle’s teaching and c^M^le 
was seen later on in the schools of Alexandria. 

The century after the death of Hippocrates is a tisie almost 
in medical annals. It is probable that the atlfCice, like 
shtirod in the general intellectual decline of (Jfil^ece after the Itfice- 
doiiian supremacy: but the works of piiyrflfctans of the period arc 
almost entirely lost, and were so even in the time of Galen. Galen 
classes them all as of the dogmatic school; but, whatever may have 
been their characteristics, they are of no importance in the history 
of the science. 
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Alexandrian School of Medicine .—^The dispersion of Greek 
science and intellectuai activity through the world by the 
conquests of Alexander and his successors led to the formation 
of more than one learned centre, in which medicine among otiier 
sciences was repsesented. Pergamum was early distinguished 
for its medical school; but in this as in other respects its repu¬ 
tation was ultimately effaced by the more brilliant fame of 
Alexandria. It is here that the real continuation and develop¬ 
ment of Hippocratic medicine can be traced. 

In one department the Alexandrian scliool rapidly surpassed 
its Greek original—namely, in the study of anatomy. The 
dissection of the human body, of which some doubtful traces or 
hints only are found in Greek times, was assiduously carried out, 
being favoured or even suggested perhaps by the Egyptian 
custom of disembowelling and embalming the bodies of the 
dead. There is no doubt that the organs were also examined 
by opening the bodies of living persons—criminals condemned 
to death being given over to the anatomists for this purpose. 

Two eminent names stand in the first rank as leaders of the 
two earliest schools of medicine which arose in Alexandria, 
Herophilus and Erasistratus. 

HerophiJiis (335-280 u.c.) was a Greek of Chalcedon, a pupil of the 
schools both of Cos and of Cnidus. He was especially noted for 
his profound researches in anatomy (see 1.802), and in tlie know¬ 
ledge and i>racticc of medicine he appears to liave been etiually 
renowned. He profes.sed himself a close adherent of Hippocrates, 
and adojited his theory ol the humours. He also made extensive 
use of drugs and 0/ blcecluig. 'I'he rejnilation of Heropliilus is 
attested by the lact that four considerable jihy.siciaus wrote works 
aboul him ainl his writings, and he is furtlier spoken of with 
the highest respect by Galen and Celsus. By the general voice 
of the medical world of antiquity he was placed only second to 
Hippocrates, 

trasistratus (d. 280 n.c.) was the contcmf>orary and rival of 
Herophilus. Little is known of his life, except^ that lie spent some 
time at the court of Seleucus Nicalor at Antioch before coming to 
Alexandria, and that lie cultivated anatomy late in life, after he 
had taken up his abode in the latter city. His numerous works 
.ire also almost entirely lost, fragments ouly being preserved by 
ii} 4 Pn and others. Lrasistratus, instead of following Hip])ocrate.s 
,is Heroiihilus did, dejireciated him, and seems to have been rather 
aggressive and independent in his views. He appears to have leaned 
to mechanical explanations of the symptoms of disease, as was 
esi>ecially the case with inllainmntioii, of which he gave the first 
rational, thougli nece.ssarijy inadet|uate, theory. 

The two schools composorl of tlie followerb of Herophilus and 
Erasistratus re.sjiet lively long divided between them the medicid 
world of Alexandria. The names of many jiromincnt members of 
both sects have been preserved, hut it would be useless to repeat 
them. The llcrophilists .still revcTonced the memory of Hippocrates, 
and wrote numerous commentaries on his works. They [iroduccd 
many eminent anatomists, but in the end seem to liave become lo.st 
m theoretical subtleties, and to liave maintained Uk) high a standard 
of Hterars’ cultivation. The .school of Krasistratus wa.s less dhdm- 
guished in anatomy liian that of llerojihilus, but jxud more attention 
to the .siiecial symptoms of diseases, and emidoyed a great variety 
of drugs. It wa.s longer-lived than that of Heiojdiilus, fc>r it still 
numbered many adherents in the 2nd century after Chri.st, a century 
after the latter had become extinct. 

The Erasistrateans paved tlie w.iy lor what was in .some respects 
the most imporUint school wliieh Alexandria produced, tha( known 
as the empiric, which, though it recognized no master by name, may 
be considered to have been founded by Philinus of Cos (280 n.c.), a 
pupil of Herophilus; but Serapion, n great name in antiquity, and 
Qaucias of Tarentum, who tracinl the empirical doctriiu? back to 
me writings of Hippocrates, are also named among its foiiiidcr.s. 
'rhe most .striking peculiarity of the empirics was that tiiey rejected 
anatomy, regarding it as useless to inrjuire into the causes of things, 
and tlius, as they contended, being the more minute in their observa¬ 
tion of the actual phenomena ol rJiscase. They jirofessed that their 
whole practice was based ujion e.xjicricnce, to which word they gave 
a special meaning. Three sources, and tliroc only, could experience 
draw from : observation, history (be. recorded oliscrvation), and 
judgment by analogy. These three bases of knowledge were known 
a.s till' “ tripod " of lhi‘ empirics. It should not. however, be for¬ 
gotten that the empirics read and industriously commented on the 
work.s of Hijipocrates. They were extremely successful in jiractical 
mailers, especially in surgery and in the use of drugs, and a large 
part of the routine knowledge of diseases and remedies which became 
traditional in the times of the Roman empire is believed to have 
been derived from them. In the 2nd century the school became 
cloh.'ly connected with the philosophical sect of the Sceptics, whose 
leader, Sextus (200 d.c.), wa.s an empirical physician. It lived and 
flouri^.hed far beyond this time, when transplanted to Rome, not 
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loss than in its native Alexandria, and appears to be reoognimble 
even up to the bepnning of the middle ages. 

If we look at the work of the Alexandrian .schools in medicine 
as a whole, we must admit that thtf progress made was great 
and permanent. The greatest service rendered to medicine 
was undoubtedly the systematic study of anatomy. "It is clear 
that the knowledge of function (physiology) did not by any 
means keep pace with the knowledge of structure, and this 
was probably the reason why the important sect of tiie empirics 
were able entirely to dispense with anatomical knowledge. The 
dortrines of Hippocrates, though lightly thought of by the 
Erasistrateans, still were no doubt very widely accepted, but 
the practice of the Hippocratic school had been greatly improved 
in almost every department—surgery and obstetrics being 
probably those in which the Alexandrian practitioners could 
compare most favourably with tliose of modern times. We 
have now to trace the fortunes of this body of medical doctrine 
apd practice when transplanted to Rome, and ultimately to 
the whole Roman world. 

Roman Medicine. —The Romans cannot be said to have at 
any time originated or possessed an independent school of 
medicine. They liad from early times a very complicated 
.system of superstitious medicine, or religion, related to disease 
and the cure of disease, borrowed, as is thought, from the 
Etruscans; and, though the saying of Pliny that the Roman 
people got on for six hundred years without doctors was 
doubtless an exaggeration, and not, literallj- speaking, exact, 
it must be accepted for the broad truth which it contains. 
When a medical profession appears, it is, so far us we are able 
to trace it, as an importation from Greece. 

The first tlreek physician whose name is preserved as having 
niigrnted lo Rome wa.s Archagathus, wlio came over from the 
Pelopnuriesus in 218 li.c,; liut there were prohaljly otliers before 
him. When Greece was made a Unman province, the number of 
sucli physicians who sought their fortunes in Home must have been 
verv larg('. Tlie latter words of M. Toreiu. Cato, who clislikcil them 
as lie did other representatives of (ireek cuitiirc, arc evidence of 
this. The most oniment of ttiese earlier Greek physicians at Rome 
was Asclejiiades, tlie friend of Cicero (liorn 1114 n.c. at I'rusa in 
Bithynia). He came to Rome as a young man, and .soon became 
distinuiiished bolli for ids medical skill and his oratorical power. 
Hr introduced a system which, so far as we know, was his own, 
thougli foundeil upon tlie Epicurean iiiiilosophicnl creed; on tlie 
yiractical side il conformed pretty clnselv to the Stoic rule ol life, 
thus adapting itself to llii; leanings of the better ,stani|) of Romans 
111 tlie l.iter times of tliv republic. According to Asclopiados all 
diseases depended upon alterations in tlie size, miijiber, arrangement 
nr movement of the “atom.s,” of whieli, according fn the dortrme 
of Epicurus, the bofly e(m.si.sted. These atoms were united into 
passages (iru'poi) througii whtcli tiie juices of the body were aonveyed, 
Tliis doclriiie.of whicIi (be developments need not further be followed, 
was iraporfaiit chiefly in so far tliat il was perfectly distinct from, 
and opposed to, the humoral jiathology of Hippocrates. In tlie 
treatment of disease Asclepiades attaelied most importance to diet, 
exorcise, jiassive movements or trictions, and tile external use of cold 
water—ill short, lo a modified athletic training. He rejected tlie 
ms medicatri.-c naturae, pointing out tliat nature in many cases not 
only did not help but marred the cure. His knowledge of disease 
.and surgical skill were, as appears fiom the accounts given by 
Celsus and Caeliiis Aurelianus, very considerable. Asclepiades hail 
many pupils, who adliered more or le.s-s closely to ids doctrines, but 
it was es[>(‘i.ialb' one of them, Themison, wlio gave permanence to 
tlie teachings of his ma.sfer by framing out of them, with some 
modifications, a new system of medical doctrine, and founding on 
this basis a sdiool whicii lusted for some dbnturies in successful 
riialry with tlie Hippocratic tradition, which, as we have seen, was 
np fo th.nt time the prevailing influeuee in medicine. 

■J'his system was known as methodism, its adherents as the 
rnetliodici or metliodists. Its main principles were that it was 
useless to con.sider the causes of a disease, or even the organ affected 
by tlie tlisease, and that it was sufficient to know wliat wa.s common 
to all diseases, viz. their common qualities (communitates, uotrirriTtf). 
Ot those there were tliree possible forms—(t) relaxation, (2) con¬ 
traction of the minute passages or rlpoi, and (t) a mixed state, partly 
lax, partly constricted. The .signs of these morbid states were to 
be found in the general constitution of the body, especially in the 
excretions. Besides this it was important only to consider whether 
the disease was acute or chronic, whether it was increasing, declining 
or stationary. Treatment of disease was directed not to any special 
organ, nor to urodacing the crises and critical discharges of the 
Hijjpoeratie school, but to correcting the morbid.enmmon condition 
or ‘ community," relaxing the body if it was constricted, causing 
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contraction if it was too lax, and in the " mixed state " actins accord¬ 
ing to till- predominant condition. This simple rule ot treatment 
■was the sy.stem or " method " from wliich the school took its name. 

The mothodists agreed with the empirics in one point, in their 
' contempt tor anatomy; hut,•strictly speaking, they were, dogmatists, 
though with a dogma diltcrent trom that of the Hippocratic acliool. 
Besides TUemison, its systematic founder, the scliool boasted many 
pliysicians eminent in their day, among whom Tliessalus of Tralles, 
a half-educated and iioastfu) pretender, was one of the most jio|nilai 
He reversod tile Hipjxicratic maxim “ art is long," promising his 
scholars to teach them tlie wJiole of medicine in six inuntlis, and had 
inscriiied ujxiii his tomb iorgoi'firiis, as ticnig superior to all Jiving 
and bygone pllysitialis. 

in the 2nd century a much greater name appears among the 
metliodists, that of Soranus of Icphesns, a ]>h\'sician mentioned with 
praise even by TertulUan and Augu.stiuc, wlio practised at Home 
m the reigns of Trajan and Hadrian. Soranus is known by a work, 
still extant in the Creek original, on the diseases of women, and also 
by the Latin work of Caelius Aiirelianus, tliree ceiiturie.s laler, on 
acute and chronic diseases, which is based upon if not, as some tliink, 
an actual translation of. the chief work of Soranus, and which is the 
principal source ol oui knowledge ol the. methodic school. T he 
work on diseases o! uoiiien is the only coinpleU' work oil that subject 
whicli has come dmiii to us Irom aiitujuity, and shows remarkable 
fullness of jiractieal knowleilge in relation to its subject. It is 
notable that an important instrument ol lesoarch, the siieciilum, 
which has been reiiuuited ill iiiodeni times, was used by Soranus; 
and specinions of still earlier date, showing great mechanical pcricc- 
tion, nave been found aniun;; the niin.s of V'omjieii. The work on 
acute and chronic diseases is also full of practical knowledge, but 
penetrated with tiu theories of the niethodists. 

The inctliodic school lasted ce.rtainly for some centuries, and 
influeiked the re\-ivai of medical .scicuie in the middle ages, though 
overshadowed hy the greater rejiiitation of Clalen. It was the first 
definite produet ol (‘.reek medicine on Roman soil, but was destined 
to be loUowed bv others, wtiieh kept up a more or less succftsafnl 
riv.ilry with it, and with the Hipjiocratie tradition. 

The .so-called jineiniiatic school was loiiiided by Atlicnacus, in the 
rsl oentiin after ('hrist. Aecordiiig to its docliines the normal 
as well as diseased actions of the body were to be relerred to the 
operation nf the pneuma nr miivers.sl soul, ’i'his dia trine, crudely 
transierred from jihilosophical sjieeulation, was intended to reconcile 
the humoral (or Hipjiocratic) and soUdi.sl (oi niethodic) schools; 
but the inelhodists seem to have claimed Alhenaeus as one ot 
themselves. 

The eonilit'ls of the ojipo.sing schools, and the obvious deficiencies 
of each, led many jiliysiciaiis to try and lonibiiie tlii' valuable jiarts 
of each system, and to call Ihejnselves eclectics. Among the.se were 
found many nf the most eminent jiliysicians of Graeco-Botuan Umus. 
It may be sulhcienl to name Kiifiis ot Itiihesus (and century A.D.), 
and .\rchigenes [ft. a.ii. oo), who is mentioned by Juvenal. 

AlthDiigh no system or impKirtant tlorlrine of medicine was 
originated hy the Roman inlcllert, and though the practiee of 
the professiofi was probably ulniosi entirely in the hands of the 
Greeks, tlie most coiriplete picture which we have of medical 
thought <ind activity in Romati limes is due to a Latin pen, 
and to one who was, in all probability, not a physician. 
A. Cornelius Celsus, a Roman patricum, who lived probably in 
the 1st century, appears to have studied medicine as a branch 
of general knowloflge. Whether he was a practising physician or 
tiot has been a matter of controversy. The conclusion stipjwrted 
by most evidence seems to be that he practised on his friends 
and dependant, hut not us a remunerative profession. His 
well-known work, Ih medicina, was one ot a series of treatises 
intended to embrace all knowledge proper for a man of the world. 
It was nol meant for the physicians, and was certainly little 
read by them, as Ceisus is ((tioted b)' no medical writer, and 
when referred to bV Pliny, is spoken ol as an author not a 
physician. There is no doubt that his work is chiefly a com¬ 
pilation; and Dareiiiherg, with other scholars, has traced a 
large ntimlx'r of passages of the Latin text to the Greek originals 
from which thev were translated. In the description of surgical 
operations the vagueness nf the language seems sometimes to 
show that the author had not performed such himself; but in 
other parts, and espeiially in hi.s historical introduction, he 
speaks with more confidence: and everywhere he compares 
and criticizes with learning and judgment. The whole body of 
medical literature belonging to the Hiiipocratic and Alexandrian 
times is ably summarized, and a knowledge ot the state of 
medical science uji to and during the times of the author is 
thus conveyed to us which can be obtained from no other source. 
The work of Celsus is thtis for us only second in importance to 


the Hippocratic writings and the works of Galen; but It is 
valuable rather as a part of the history of medicine than aa the 
subject of that history. It forms no link in the general chain 
of medical tradition, for the simple reason that the influence 
of Celsus (putting aside a few scanty allusions in medieval 
times) commenced in the 15th century, when his works were 
first discovared in manuscript or committed to the press. Since 
then, however, he has been almost up to our own times the most 
popular and widely read of all medical classics, partly for the 
qualities already indicated, partly because he was one of the 
tew of thase cfiui.'iic.s occessible to readers of Latin, and partly 
also because of the purity and clas.sical perfection of his language. 

Of Pliny, another encyclopaedic writer, a few words must be 
said, though he was not a physician. In his Natural History 
we find a;i complele a summary of the popular medicine of his 
time as Celsus gives of the scientific medicine. Pliny disliked 
doctors, and lost no opportunity of depreciating regular medicine; 
nevertheless he has left man)' quotations from, and many details 
about, medical authors which are of the highest value. He is 
u.seful to us for what he wrote about the history of medicine, 
nol for what he contributed. Like Celsus, he had little influence 
on succeeding medical literature or practice. 

Wc now come to the writer who, above all others, gathered 
up into bimselt the divergent and scattered threads of ancient 
medicine, and out ol whom again the greater part of modern 
European medicine has flowed. Galen was a man furnished 
with all the anatomical, medical and philosophical knowledge 
of his time; he had studied all kinds of natural ruriasities, and 
Imd stood in near relation to important political events; he 
possessed enormous industry, great practical sagacity and 
unbounded lilerari' fluency. Pie had, in fact, every quality 
necessary lor an encyclopaedic writer, or even for a literary and 
professional autocrat. He found the medical profession of his 
time split up into a number of sects, medical science confounded 
under a multitude of dogmatic systems, the social status and 
moral integrity of physician.s degraded. He appears to have 
made it his object to reform these evils, to reconcile scieneific 
acquirements and praetical skill, to bring back the unity of 
medicine a.s it had been umferstood hy Hippocrates, and at the 
same time to raise the dignity of medical practitioners. 

GhK'H wa.s as devoted to aiialotiiical and, so far as then understood, 
physiological research as to i>i'ai'tical medicine. He worked enthusi¬ 
astically at dissection, tlioukdi, tlie Uberty ol the Alexandrian schools 
no longer existing, he could dissect only animals, not Uie human 
body, in his anatomical studies Galon had a twofold object—a 
jihilosoiihical, to .show the wisdom of Uic Creator in making every¬ 
thing fit to serve its iiurpo.se ; and a practical, to aid the diagnosis, 
Ol lecognition, of disease. The first led him into a teleological 
si'Stem so minute and overstrained as to defeat its own end; the 
second was suceessfuU)' attained by giving greater precision and 
cerUmty to medical and surgical jiractiee in dillicufi cases. His 
general physiology was essentially founded upon the Hippocratic 
theory of the four elements, with wliich he combined Hie notion ol 
spirit (piieiima) penetrating all jxirls, and mingled witli tlie humours 
in ditlereiit (iroportioiis. ft was on this field that he most vehe¬ 
mently atlaeked the prevailing atomistic and matcrialistii view.-, 
of the mctliodic school, and his conception of tlie jmeuma became 
in .some resiiecls half metajihybical. His own researches in .special 
branches of (iliysiology were important, but do not strictly belong 
to our present subject. 

The apjihcation of jihysiology to the explanation of diseases, afill 
tliiis to pr.-iclice, was cliiefly by the theory of tlie temperaments or 
mixtures which Galen fouiided u|X)n the llip;iocratic doctrine o! 
humours, but developed with marvellous and fatal ingenuity. Tlie 
normal condition or temiierament of the body dejienricd upon a 
jirojier mixture or projKirtion of the four elements—liot, cold, wet 
and dry. From laulty jiroportions ol tlie same arose the intevipericb 
(‘'distempers"), wliich, though not discase.s, were the occasions 
of disease. Equal importance attached to faulty mixtures or 
dyscrusiae of the blooa. By a combiiiatiou of these morbid pre- 
dkiiositioub wttli tlie action of deleterious influences from without 
all diseases were jirodiiced. Galen showed extreme ingenuity in 
explauiiiig all symptoms and all diseases on his system. No pheno¬ 
menon was without a name, 110 problem witliout a solution. And, 
tliough it was precisely in Ids fine-spun subtlety tliat he departed 
furthest from scieiitific’mctliod and practical utility, it was this vert' 
qualitv whicli seems in the end to have secured his popularity and 
establislied his pre-emiiicnce in the medical world. 

G.den's use of drugs was influenced largely by the same theories. 
In dni.gs were to be K-LOgiir/od tlie same eleiueiitary qualities hut, 
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cold, moist, dry, &c.-~bs in the human body; ami, on the principle 
of Cul^g by contraries, the use of one or other was indicated. The 
writbigB Of Galen contain le.ss of simple objective observations titan 
those of severe other ancient physicians, all beinf; swept into the 
current of dogmatic exposition. But there is enough to show the 
thoroughness and <j?itcnt of his practical knowledge. Unfortunately 
it was neither this nor his zoaJ for resi'arch that chiefly won him 
ioUowers, but the completeness of his theoretital explanations, 
which fell in with the mental habits of succeeding centuries, and 
were such as have flattered the intellectual indolence of all ages, 
lint the reputation of Galen grew slowly; he does nnt appear to have 
enjoyed any pre-eminence over other physicians ni his time, to most 
of whom be was strongly opposed in opinion. In the next generation 
he began to be esteemed only as a jfliilosophcr; gradually liis system 
was imphcitly accepter!, ami it enjoyeil a great ilumgb not exclusive 
predotuinanci till the fall of Roman chiliration. When the 
Arabs possessed tbemselves of the scaltered remains of Greek 
culture, llu! works of Galen were more highly esleenied than any 
others e.'ccept those of Aristolle. Tliroiigh the ,\rabs the Galenical 
system found its way back again to westiTii Europe. Rven when 
Arabian niediciiii' gave way before tile direct teaching of the Greek 
authors rescued Irom neglect, the authority of Galen was increased 
instead of being diminished; and he assunierl a jio.sition of autocraci' 
m medical science which was only slowly iindevmmcd by the growth 
of modern science in the lytli and i8th centuries. 

'J'lic history of medleiru* in Kornnn times is b\ no menns tlie 
same tiling as the history of the fate of the works of Galen, luu- 
some cenlurle.s the methodic .school wa,s popular at Rome, and 
produced one physician, C'aeliu.s Aurelianiis, who must be pro¬ 
nounced, ne-xt to fclsiis, the most considerable of the Latin 
medical writens. His date was in all prohahilitv the end of the 
mh or the beginning of the 5th century. The works bearing 
his name are, as has been said, entirely Imsed upon the Greek 
of Soranus, but are imjmrUint both becau.se their Greek originals 
are lost, and because thi'y are e\ idence of the stale of medical 
practice in his own time. The popularity of Caelius is evidenced 
liy the fact that in the 6th century an abridgment of his larger 
work was recommended by Cassiodortis to the Benedictine monks 
for the study of medicine. 

Before (jiiitting this period I he name of Aretiieiis of ('iippadocia 
m^st be nientiimed. So little is known ahoiil him that even 
his dale cannot be fixed more closely .Ilian us being between 
the second half of the isl century and the beginning of tlie 3rd. 
His works have been imieb admired for the purity of the Greek 
style, and his aeeurale descriptions of disea,se; hut, as he quotes 
no medii-id author, and is quoted liy none before Alexander of 
.Aphrodisias at the beginning of the 3rd centurv, it is dear that 
ho belonged to no school and founded none, and thus his position 
m the chain of medical tradition is quite uncertain. Alexander 
of Aphrodisias, who lived and wrote at Athens in the time of 
Septimiiis Severii.s, is best known by his commentaries on 
.'\rl.slotle, hut also wrote a treatise on fevers, still extant. 

Aiuianl MeiUcim: after Calen. The By/,uitiiie school of medicine, 
which closely corn-spuiids to the Hyzamiiie literary .iiid historical 
.schools, followed closely in Galen's fooLsb ps, and its writers were 
chiellv compilers and encyclopaedHls. Tlie earliest is Oribasiiis 
(,)iO-4oi), whose date and po--ition are fixed by his being the frlL'iid 
and (ourl phy.sieiaii of Julian the .\)K>stute. lie wics a Greek of 
Heigallium, eiliiealed in Alexandri i, .mil long resident m Byzantium. | 
His great work Sjyayayal I'aTptxal, of wliieh only alioul one tliinl j 
lias been preserved, was a medical enrydoiniedia founded on extracts 
Irom Hippocrate.s, Galen, Uioscorides {ft. A.n. so) and certain 
iireek writers who me otherwise very iniperlet.lly known. The 
work is thus one of greal historical I'alue Inti oi no originalitv. 
The next name which reiiiiires to he mentioned is that of Aeliiis 
(A.D. 550), a eompiler who eloaelv followeil Orilvisius, but with 
niferiur iiowers, and whose work also ha.s an historical but no original 
value. A higher rank among medical writer* is assigned to Alexander 
of Tralles (525 005), wdiose doLtrme was that ol an eclectic, Ills ! 
prartir.il and therapeutical rules are evidenllv tlie fruit ol his own 
experience, thougli it would be dil'lii iilt to iiltributc to him any 
decided advanre in medical knowledge, tint the most prominent 
figure in Byzantine medicine is that of Paul of .\egina (Pauliis 
■kegiiieta), who lived probably In the early part of tlie 7th century. 
His skill, especially in surgery, must h.ave Ixieii considerable, and 
his ’luT^isa gives a very complete picture of the achievements of 
the Greeks in this department. .Another work, on obstetrics, now 
lost, was equally famous, and procured for him, among the Arabs, 
the name of “ the Obstetrician." His reputation lasted through 
the middle ages, and was not leas in tlie Arabian schoola than in the 
West. In this respect Paulu-s is a nio.st important influence in the 
development of medicine. His great work on surgery was early 
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translated Into Arabic, and became the feandation oi the surgery 
of Abuloasls, which In turn (to antitipate) wu one of the chief 
sources of surgfoal knowledge to Europe in the middle ages. The 
siicceedihg period of ByxanUne history was so Uttio favourable to 
science that no name worthy of note ecours again (though many 
medical works of this period ate still ewtont) till the ijth century, 
when we meet with a group of writers ; Demetrius Pepugomeans, 
Nicolaus Mvrepsus and Johannes, called Actuarius, who*flourished 
under the protection of the Palaeologi. Thu work of the last has 
some independent merit; but all are iniercsting as showing a fusion 
of Greek and Arabian medicine, the latter having begun to exercise 
even in llie inh century a reflex influence on the schools of By- 
aantiurii. Something was borrowed even from the school of Salerno, 
and thus the close ol Byzantine medicine is brought into connexion 
with the dawn of science in modern Europe. 

In the West the period alter Galen aflords little evidence af any¬ 
thing but a gradual though imvarving decline in Roman medicine. 
Caeliu.s Aiirehaniis, already referr^ to as the follower of Soranus, 
inu.sl be mentioned as showing the persistence of the methodic 
school An .ibridgmenl oi one of his writings, with the title of 
.'InrefiKs, liecame the most popular of ail Tjitin medical works. As 
a writer he w.is worthy of a better period of medical literature. 
Little else was produced in these times Imt compilations, of the most 
meagre kind, ciiiedv of the nature ol liorbals, or domestic receipt- 
books; among the authors of which it may lie suflKicnt to name 
Serenns Sammonicus Hrd century), Gart'ilius Mortialis (qrd century) 
and Marcellus Empiricus (5th century). Certain compilations still 
e.xlaiit bear 1 lu.'i lalselvassiimed names of eminent writers, such as 
i'linv and Hippocrates. A writer with the (pcihap.s assumed) name 
of Apuleius 1 ‘latonicuB produced a liurb.d which hold its grmmd 
till the i^lh cviiturv at least, and was in the pth tran.slaled into 
Anglo-Saxon. The.se poor compilations, togetlier with Latin 
translations of certain works of Galon .and Hippncratos, foamed a 
medical liter,liure, meagre and Linprogres.sive iiuiecd, but of which 
a great pari .survive I through the middle ages till the discoierv of 
printing and levival of learning. It is important to remember that 
this obscure stream of trailition flowed on, only ptirtiallv alleclcd 
by llu* influx of Ata'aan, or even the enrlv revival of purer classical 
learning. 

Arabian -/IWirtfic.—The rise of the Maliommedan Empire, 
whicli influenced Europe so deeply both politieully and intel¬ 
lectually, made its mark also m the history of medicine. As in 
the parallel ease of the Roman conquest ol (Jreeee, the superior 
culture of the conquered race asserted its supremacy over their 
Arab aini|iier(irs. After the Mohanunedan conquests became 
consolidated, and learning began lo flourish, schouls of medicine, 
often eonneeied with hospiial.s and schools of pharniaey, arose 
in all the chief seats of Moslem power. At Hama.scu3 Greek 
niedirine was zealously cultivated with tlie aid of Jewish and 
Cliristian teachers. In Bagdad, under the rule of Hirun cl 
RnsliTd and his successors, a still more flourishing school arose, 
where numerous translations of Greek nicdieal works were made. 
The names of Mesua, or Yahyii ibn Masawaih (d. a.d. S57 858), 
celebrated fur his knowledge of drugs, and Honein ibl Ishaq el 
'ItiSdl (d. 873) or loimnitius, the, translator lind i ommentiitor of 
IlippocratOT and Galen, belong to this period. Certain writings 
of Joajinitiu.s, translated into l,atin, were popular in the middle 
ages in Europe, and were printed in the lOth century. At the 
same time the Arabs became acquainted with Indian medicine, 
and Indian pliysiciiuis lived at the roiirt of Bagdad. The 
Islamite rulers in ,^pain were not long behind those of the 
East in encouraging learning and medical science, and developed 
culture to a still higher degree of perfection. In that country 
much was diie to the Jcw.s, wlio had already established schools 
in plarob which were afterwards the seats of Moslem dominion. 

! From Hie inth to the T3th century was the brilliant period of 
.Arabian medicine in .Spain,* 

The dassic.'il pcriml of Arabian medicine begins with Uhazes (Abu 
Bakr Miihammail ibn Zakaiiva el-Rizi, a.d, yzs 026), a native of 
Rai in Hie province of Dail iin (Persia), who practi.secl with distinc- 
j tion al B.igdad; he followed the doctrines of Galen, but learnt much 
I fioiii Hippocrates. He was the first of the Arabs to treat medicine 
' in a comprehensb e and encyclopaedic manner, .surpassing probably 
in yoliiminousness Galen himself, though but a small proixirtion 
of his works are oxfiant. Rhazes Is deservedly remembercci as having 
firs! described small-pox and measles in an accurate manner, llali, 
i.e. '.All ibn cl-'Ablifls, a Persian, wrote a medical textbook, 
known as Hie " Royal Book," which was the stamlard authority 
among the Arabs up lo the time of Avicenna (a.d. (>80-1037) and 
wa.s more than cnce translated into Latin and prinloil. Other 

* See Dozy, Cat. Cod. Or. Lug. Bal.'ii. igfi. 
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writers ol this century need not be mentioned here; but the next, 
the nth century, is given as the probable though uncertain date 
of a writer who bad a great influence on European medicine, Meaua 
the younger of Damascus, whose personality is oliscure, and of whose 
very existence some histojfans have doubled, thinking that the 
name was assumed by some medieval Latin writer. Tlie work De 
simfilicibus, which bears his name, was for centuries a standard 
authority An what would now be culled materia nicdica, was printed 
in twenty-six editions in the 15th century and later, and was used 
ill the formation of the first London pharmacopoeia, issued by the 
College of Physicians in the reign ot James 1 . Either to the loth 
or the Ilth centiirv must lie referred the name of another Arabian 
physician who luis also attained the position ol a classic, Abu’l 
QlLsim or Abulcasis, of Kl-Zahi.i, near Cordova, in Spain. Hi.s 
great work, AUasrif, a medical encyclopaedia, in chiefly valued foi 
its surgical portion (already mentioned), which was translated into 
iiatin in the iiith century, and was tot some centuries a standard 
if not the standard authority on surgery in Europe. Among his 
own countrymen the fame and position of Abulcasis were soon 
eclipsed by the greater name of Avicenna. 

Avicenna has always been regarded as the thief rcpre.sentative ol 
.Arabian medicine. He wrote on philosophy also, .and 111 both 
subjects acquired the highest reputation through the whole ol 
eastern Islam. In Mahommedan Spain he was less regarded, but 
in Europe his works even eclipsed and super.seried those of Hippo¬ 
crates and Clalen. HLs style and expository pow er are highly praised, 
but the subject-matter shows little originalilv. The work by which 
he is chiefly known, the celebrated " canon," is ap encyclojiaedia 
of medical and surgical knowledge, founded upon Oaleii, Aristotle, 
the later Greek physicians, and the earlier Arabian writers, singularly' 
complete and systematic, but is thought not to show the practical 
expcrieiu'r ol its .tuthor. As in the case of Galen, the formal and 
encyclopaedic character of Avicenna's tvorks was the chief cause 
of his popularity and ascendancy, though in modern times these 
very qualities in a scientific or medical writer would rather cause 
him to become more speedily antiquated. 

In the long list of Arabian medical writers none can here be 
mentioned excepi the great names ol tlie Hispano-Moonsh school, 
a srbool both pliilosoplneally and medu.illy' antagonisti< to that 
of Avicenna. t)f tlie.se the carlie.st is AviiNzoah nr Abiiineriiii, tlial 
IB, Abfi Merwan 'Abd ul-Malik Ibn Zulu (lieginning ol lalh eenlurj'), 
a member of a family whicli gave several distingulslied members to 
the medical profe.ssion. liis chief work, Al-'Jmir (facilitafio), is 
thought to show more pruclieul expel ienie than the writ mgs of 
Avicenna, and to be less bused upon dialectical .subtleties. ]t was 
translalnil into Latin, and more tliaii once piinted, as were some ol 
his lesser works, winch thus formed a part of the iiintribution made 
by the Araliians to European medicine. Ills friend and pupil 
Avr.uaons ol ( ordova (q.v ), so well known for liis pliilo.sopliical 
writings, was also an autlior 111 medical subjects, and as such widely 
read in Latin. The famous Rabbi Maimonith s (ah. iiy.ii i2o.|) 
(ff.ti.) closes for us the roll of medical wtHits ol llie Arabian seliool. 
His works exist cliielly 111 the ongiiiul Aralni 01 its Hebrew transla¬ 
tions; only sonic .smaller treatrses have been translated into Latin, 
so that no definite oiiinioii can be foiiued as to their medical value. 
Hut, so far as is known, Hie independent and rationalistic spirit 
which the two last-named writers show'ed in philosophy' did not lend 
them to take any original point of view in medicine. 

I'lie works of the Arabian medical writers who have now bicn 
mentioned form a very small fraction ol Hie c.xisting literature, 
riiree hundred medical writers in Arabic are enumer.'ilcd by L'crdi- 
iiand Wiistenfeld (1.S08 • i8qq), and other historians have enlarged the 
list (Hkser), but only three have been printed in Hie original; a 
certain number more are know'll through old l.a1in translations, and 
till' great majority .still exist in iiianuscri]>l It is thus eviricnl fluat 
Hie circumstance of having been translaleil (wliicli may bas'e been 
:n some cases almost an accident) is wlinl has chiefly' tlclermined 
the influence of particular w'litcrs on Western medicine Liil it is 
improbalile that lurther research will alter the general estimate of 
the value of Araliian medicine. There can be no doubt that it 
was in the main Greek medaine, modified lo suit other climates, 
habits and national tastes, and with some impiortant additions 
from Oriental soiirces. ' ’riie greater part is taken from Hippocrates, 

; lalcn, Dioscorides and later Greek wrifers. ’J'lic Latin medical 
writers were necessarily uiikmiwii to the Arabs; and tins was jiarlly 
(be cause that esen in Europe Galenic medicine assumed such a 
iireponderance, the methodir school and Cclsus being forgotten or 
neglected. In anatomy and physiology the Arabians distinctly 
went back; in surgery they showed no advance iqion the Greeks; 
■n practical medicine nothing new' can lie traced, except the dcscrip- 
Hon of certain diseases (r.f. small-pox and niisaslcs) unknown or 
mpcrfcctly known to the Greeks; the only real advance was in 
;ibarmacy and the therapeutical use of drugs. Hy their relaliniis 
willi Hie farther East, the Arabs became acquainted with valuable 
new remedies which have held their ground till modern limes; and 
iheir skill in chemistry enabled them to prepare new chemical 
remedies, and form many' combinations of those already in use. 
They produced the first pharmacopoeia, and established the first 
apothecaries' shops. Many of the names and many forms of medi¬ 


cines now used, and in fact the general outline of modern pharmacy, 
except so far as modified by modem chemistry, started with the 
Arate. Thus docs Arabian medicine appear as judged from a 
modem standpoint; but to medieval Europe, when little but a 
tradition remained of the great ancient schools, it was invested with 
a far higher degree of originality and importance^ 

It i.s now necessary to consider what was the .state of medicine 
in Europe after the fall of the Western Empire and before the 
influence of Arabian .science and literature began to be felt. 
'ITiis we may call the pre-Arabian or Salernitan period. 

Medicine in the. Early Middle. Ages : School ol Salerno. —In 
medical as in civil history there is no real break. A continuous 
thread of learning and practice must have connected the last 
period of Roman medicine already mentioned with the dawn of 
science in the middle ages. But the intellectual thread is 
naturally traced with greater difficulty than tli.at which is the 
theme of civil historj'; and in periocl.s such as that from the 
5th 'to the loth century in Europe it is almost lost. The chief 
homes of medical as of other learning in these disturbed times 
were the monasteries. Though the science was certainly not 
advanced by their labours, it was saved from total oblivion, and 
many ancient medical works were preserved either in Latin or 
vernacular versions. The Anglo-Saxon Lcechdoms ' of the nth 
century, published in tlic Rolls series of medieval chronicles 
and memorials, admiri^Lbly illustrate the niixturc of magic and 
superstition with the icliis of ancient .science w'hich con.stituted 
monastic medicine. Similar works, in Latin or other languages, 
exist in manuscript in all the great European libraries. It was 
among the Benedictines that the monastic study of medicine first 
received a new dircetion, and aimed at a higher standard. The 
study of IlippoertUe.s, Galen, and other clas.sics was recommended 
by f'assiodorus (6lh < entury), and in the original mothcr-idibey of 
Monte Ca-^sino medicine was studied; but there was not there 
what'rould be tailed a medical school; nor had this foundation 
any eonnexion (as has been supposed) with the famous school 
ot Salerno. 

The origin of this, the most important source of medical knotv- 
ledge in Europe in the early middle age.s, is involved in obsrurity. 
U is knoyyn that .Salerno, a'Ronian colony, in a situation noted 
in ancient tim.es for its salubrity, was in the 6th century at least 
the teal of a bishopric, and at the end of the 7II1 century of a 
Benedictine mon.asteiy, and that some ol tlie prelates and liiglier 
elerg)' ucre distingui.shnd for learning, and even for medical 
acfjuiremr.nt.s. But it has by recent rcscarc|jes licen clearly 
established that the celebrated Schiila salernilniw was a piircl\' 
serular institution. All tlmt can with certainty be .said is that 
a school or rollerlion of schools gradually grew up in which 
especially medicine, but also, in ti subordinate degree, law tind 
philofiopliy were taught. In the yth rentury .Salernitan phj’sician.s 
were already spoken of, and the city was known ns Civila^ 
hip-pocratica. A little later we find great tind royal personage;, 
resorting to Salerno for the restoration ol their health, among 
whom was William of Normandy, afterivards the Conqueror. 
The number of students of medicine must at one time have been 
ronsiderable, and in a corresponding degree the number of 
I.eacliers. Among the latter many were married, and their wives 
and daugirters appear also in the lists of professors. The most 
noted female professor was the celebrated Trotula in the iitb 
eentur)’. I'lie Jewish clement appears to have been important 
.among the students, and [lossibly among the professors. Ttie 
reputation of the school was great till the nth or 13th centur>', 
when the introdurtion of the Arab medicine was gradually fatal 
to it. The foundation of the university of Naples, and the rise 
of Montpellier, also contributed to its decline. 

The teachings of the Salernilan doctors arc pretty \vell known 
tlirough existing works, some of which have only recently l)een 
discovered and jiublished. The beat-known is the rhyming 1 -atin 
poem on health by Joannes de Meditano, sanitatis Salemi* 

protcssedly written for the use of the “ king of England,*'8upi»oscii 
to mean William the Conqueror; it had an immense reputotion 
in the middle ages, and was aftcrw'ards many times printed, and 
tranFlatrd into most European languages. Thi.s was a popular 
work intrndod for the laity; luit there are others strictly professional. 

^ Derived from the Anglo-Saxon laece, a physician, and dom, a law. 
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Amonv the writers it may be sufficient to mention here Gariopontus; 
topho who wrote the Anatome poroi, a well-known medieval book; 
Joannes Platearius, first of a family oi physicians bearing tlicsame 
name whose Practtca, or medical compendium, was afterwards 
several times printed; and Trotula, believed to be the wife of the 
last-named. All oHhese fall into the first period before the advent 
of Arabian medicine. In the transitional period, when the Arabian 
.school began to influence European medicine, but before tlic Salemi- 
bins were superseded, comes Nicolaus Praepositus, who wrote the 
AntiJotarium, a collection of formulae for compound medicines, 
which became the standard work on the subject, and the foundation 
of many later compilations. An equally popular writer was GUles 
dc Corbeil (Aegidius Corboliensis), at one time a teacher at Salerno, 
afterwards court physician to Philip Augustus of France, who com- 
osed several poems in Latin hexameters on medical subjects, 
wo of them, on the urine and the pulse respeetively, attained the 
position of medical classics. 

None of these Salernitan works rise much above the rank of 
compilations, being founded on Hippocrates, Galen and later Greek 
writers, with an unmistakable mixture of the doctrines of the 
melhodists. But they often show much ]iractical experience, and 
exhibit the naturalistic methoil of the Hippocratic school. The 
ge.ner.al plan of tre.atment is dietetic rather tliau pharmaceutical, 
though the art of preparing drugs had reached a high degree of 
comiilexity at Salerno, Anatomy was as little regarded ns it was 
in the latiT ancient schools, the empiric and methodic, but demon¬ 
strations of tlie parts of the body were given on swine. Although 
It cannot he said that the science of medicine was advanced at 
Salerno, still its decline was arrested at a time when every other 
branch of learning was rapidly falling into decay; and there can be 
no doubt that the observation ol patients in hospitals, and probably 
clmioal instruction, wore made use of in learning and teaching. The 
school ol Salerno thus forms a bridge between the ancient and the 
modern medicine, more direct though less conspicuous than that 
eircuitoiis route, through Byzantium, Bagdad and Cordova, by 
which Hifipocrates and Galen, in Arabian dre.ss, again entered 
tile European world. Though the glory ol Salerno had departed, 
tile school actually existed till it was finally dissolved by an edict of 
the emperor Napoleon 1 . in the year iSii, 

IntroduclUm of Arabian Medicine: The Schulastic Period .— 
About the midillu of the i:ih century the Arabian medical 
writers began to be known by Latin translations in the Western 
world. Constantinus Africunus, a monk, was the author of 
the'eurliest of such versions (a.d. 1050); his labours were directed 
chiefly to the less important and less bulky Arabian authors, of 
whom JJaly was the most noted; the real classics were not 
introduced till later. For some time the Salernitan medicine 
held its grountl, and it was not till the conquest of 'Toledo by 
Alplionso of Castile that any large number of Western scholars 
came in contact with the learning of the Spanish Moors, and 
systematic efforts were made to translate their philosophical 
and medical works. Jewish scholars, often under the patronage 
of Christian bishops, were especially active in the work. In 
■Sicily also the Oriental tendencies of Frederick Barbarossa 
and Frederick II. worked in the same direction. Gerard ol 
Cremona, a physician of Toledo(ni4 ii87), made translations, 
it is said by command of Barbarossa, from Avicenna and others, 
it is needless to point out the influence of the crusades in making 
Eastern ideas known in the Western world. The influence of 
Arabian medicine soon began to be felt even in the Hippocratic 
city ol Salerno, and in the, 13th century is said to have held an 
even balance with the older medicine. After this time the 
foreign influence predominated; and by the time that the Aristo- 
ifli.uri dialectic, in the introduction of which the Arabs had so 
large a share, prevailed in the schools of liurope, the Arabian 
version of Greek medicine reigned supreme in the medical world. 
That this movement coincided with the establishment of some of 
the older European universities is well known. The history of 
medicine in the period now opening is closely combined with the 
history of scholastic philosophy. Both were infected with the 
same dialectical subtlety, which was, from the nature of the 
subject, e.-'pecially injurious to medicine. 

At the same time, through the rise of the universities, medical 
learning was much more widely diffused, and the first definite 
forward movement was seen in the school of Montpellier, where 
a medical faculty existed early in the 12th century, afterwards 
united with faculties of law and philosophy. The medical school 
owed its foundation largely to Jewish teachers, them.selves 
educated in the Moorish schools of Spain, and imbued with the 


intellectual independence of the Averroists. Its rising prosperity 
coincided with the declme of the school of Salerno. Montpellier 
became distinguished for the practical and empirical spi^of 
its medicine, as contrasted with the* dogmatic and scholastic 
teaching of Paris and other universities. In Italy,^ Bologna 
and Padua were earliest distinguished for medical stu'dies—the 
former preserving more of the Galenical tradition, the latter 
being more progressive and Averroist. The northern univer¬ 
sities contributed little—the reputation even of Pans being of 
later growth. 

The supremacy of Arabian medicine lasted till the revival of 
learning, when the study of the medical classics in their original 
language worked another revolution. The medical writers of 
this period, who chiefly drew from Arabian sources, have been 
called ArabLsts (though it is difficult to give any clear meaning 
to this term), and were afterwards known as the neoterics. 

Ttic medical literature of this period is extremely voluminous, 
but essentially second-hand, consisting mainly of comiuuntaries on 
Hippocrates, Galen, Avicenna and others, or of compilations and 
compendta still less original than commentaries. Among these may 
be mentioned the Conciliator oi Peter of Abano (1230-1315), the 
Aggregator of Jacob de Hoiidi (1298-1359!, both of the school of 
Padua, and the Fandectae medteinae of the Salernitan Matthaeus 
Sylvaticus (d. 1342), a sort of medical glossary and dictionary. But 
lor us the must interesting fact is the first apjiearance of Englishmen 
a.s authors of medical works having a European reputation, dis¬ 
tinguished, according to the testimony of Hfiscr, by a practical 
tendency characteristic of the British race, and fostered in the fchool 
of Montpellier. 

The first ol these works is the Compendium medicinae, also called 
Laurea or Rosa anglicana, oi Gilbert (Gilbertus Anglicus, about 
1290), said to contain good observations on leprosy, A more im- 
fiortanl work, the iVociica s«M iiiiMm medteinae, oi Bernard Gordon, 
a Scottish professor at Montpelher (written in the year 1307), was 
more widely spread, being translated into French and Hebrew, and 
printed in several editions. Ol these two physicians the first prob¬ 
ably, the latter certainly, was educated and practised abroad, but 
John Gaddesden (1280?-!361), the author ol Rosa angtica sen 
practtca medteinae (between 1305 and 1317), was a graduate in 
medicine of Merton College, Oxford, and court phy.sician. His 
compendium is entirely wanting in originality, and perhaps unusually 
destitute of common sen.se, but it became so popular as to be re¬ 
printed up to the end ol the loth century. Works of thu kind 
became still mure abundant in the i4tti and in the first half of the 
15th century, till the wider distribution of tile medical classics in 
the original pul them out ol fashion. 

In surgery this period was far more (irodiictive than In medicine, 
esiiccially in Italy and France, but the limits of our subject only 
permit us to mention Gulielinus de Saliceto of Piacenza (about 1275), 
Lanlranchi of Milan (died about 1300), the French surgeon, C,uy de 
Chauliac (about 1350), and the EngUshniaii, John Ardern (about 
1350). Ill anatomy also the beginning ol a new epoch was made 
by Mondino de Liucci or Mundinus (1275-1320), and his lollowera. 
The medical writings of Arnald de Villaiiova (c. 1235-1313) (if the 
Itrcviarium praclicae be nghtly ascribed to him) rise above tlic rank 
oi compilations. Finally, in the 13th and especially the 14th century 
we find, under the name of lonstlia, the first medieval reports of 
medical ca.ses which are preserved in such a form as to be intelligible. 
Collections of consilia were pubh-shed, among others, by Gentilis 
Fulgineus before 134S, by Bartolomeo Moiitagnana (d. 1.(70), and 
by Baverius de Baveriis of Imola (aboul 1450). The last-named 
contains much tliat is interesting and readable. 

Period of the Revival oj Learning. —The impulse which all 
departmenis of intdlectuid activity received from the revival 
of Greek literature in Europe was felt by medicine among the 
rest. Not that the spirit of the science, ot*of its corresponding 
practice, was at once changed. The basis of medicine through 
the middle ages had been literary and dogmatic, and it was 
literary and dogmatic still; but the medical literature now 
brought to light—including as it did the more important works 
of Hippocrates and Galen, many of them hitherto unknown, 
and in addition the forgotten .clement of Latin medicine, 
e.5pecially the work of Celsus—wa.s in itself far superior to the 
second-hand compilations and incorrect versions which had 
formerly been accepted as standards. The classical works, 
though still regarded with unreasoning reverence, were found 
to have a germinative and vivifying power that carried the 
mind out of the region of dogma, and prepared the way for the 
scientific movement which been growing in strength up to 
our own day. 
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Two of the most important results of the revival of learning by the teachings of one who must be considered apart from all 
were indeed such as are excluded from the scope of this brief schools—Paracelsus. The nature of the struggle between the 
sketch—namely, the reawakening of anatomy, which to a large rival systems may be well illustrated by a formidable contro- 
cxtent grew out of the Audy of the works of Galen, and the versy about the rules for bleeding in acute diseases. This 
investigation of medicinal plants, to which a fresh impulse operation, according to the Arabian prartice, was always 
was given by the revival of Dioscorides (a.d. 50) and other performed on a vein at a distance from the organ affected, 
ancient naturalists. The former brought with it necessarily The Hippocratic and also Galenic rule, to let blood from, or 
a more accurate conception of physiology, and thus led up near to, (he diseased organ, was revived by Pierre Brissot 
to the great discovery of Harvey, which was the turning- (1470-1522), a professor in the university of Paris. HLs attempt 
point in modern medicine. The latter gave rise, on tlie one at reform, which was taken to be, as in effect it was, a revolt 
hand, to the modern science of botany, on the other to a more against the authority of the Arabian masters, led to his expulsion 
rational knowledge of drugs and their uses. At the same time, from I’arLs, and the formal prohibition by the parliament of 
the discovery of America, and increased intercourse with the his method. Upon this apparently trifling question arose 
East, by introducing a variety of new plants, greatly accelerated a controversy which lasted ni.any years, occupied several uni- 
the progress both of botany and pharmacology. versities, and led to the interposition of personage no less 

But it was not in these directions that improvement was important than the pope and the emperor, but which is thought 
first looked (or. ll nas at first very naturally imagined that to have largely contributed to the final downfall of the Arabian 
the simple revival of cKssa.il and especially of Greek literature medicine. 

would at once produce the same brilliant results in medicine Paracelsus and Chemical Medicine. —Contemporary' with 
as in literature and philosophy. The movement of reform the school of medical humanists, but little influenced by them, 
started, of necessity, with scholars rather than practising ‘ lived in Germany a naui of strange genius, of who.se character 
physician.^—more precisely with a group of learned men, and importance the most oppo.site opinions have been expressed, 
whom we may be permitted, tor the sake of a name, to call 'Jlic first noticeable (]Uidity in Paracelsus (f. 1490-1541) is 
the medical humanists, equally cnthusi.astir in the cause of his revolutionar) independence of thought, which was supported 
letters and of medicine. I'roui both fields they hoped to expel fry his immense personal arrogance. Ifimself well trained 
the evils which were summed up in the word barbarism. Nearly m the learning and medical science of the day, he despised 
all medieval medical literature was condemned under tlii,s name; and trampled upon all traditional and authoritative teachings, 
and for it the humani.sls proposed to substitute the originals of , Ife began his lei lures at Basel by burning the books of Avicenna 
Hippocrates and Galen, llius leading back niedii ine to its t and others; he afterwards boasted of liaving read no books 
luuntain-head. .Since a knowledge of Greek was still confined ! for ten years; he protested that his shoe-buckles were more 
to a small body of scholars, and a still smaller proportion of learned than Galen and Avicenna. On the other hand, he 
physicians, the first tusk was to translate the Greek classics , siiokc with respect of Ilippocrale.s, and wrote a commentary 
into Latin. To this work several learned physicians, chiefly on his Aphorisms. In this we sec‘ a spirit very different from 
Italians, applied themselves with great ardour. Among the the enthusiasm of the humanists for a pvirer and nobler philo- 
earliest were Nicolaus Lconieenus of Vieenza (1428-1524), ’ sophy than the seholu.stir and Arabian versions of Greek thought. 
Giovanni de Monte or Montanus (1498-1552), and many others There is no record of Paracelsus’ knowledge of Greek, and^a.s, 
in Italy. In northern Europe should be mentioned Gulielnius at least in his student days, the most important works of Greek 
Copus (1471-1552) and Gunther of Andernacli (1487-1584), medieine were I’cry imperfectly known, it is probable he had 
better known as Guinterius .i\ndemacensis, both for a time little first-hand acquaintance with Galon or Hippocrates, while 
professors at Paris; and, among the greatest, Thomas Linacre his breach with the humanists is the more conspicuous from 
(about 1460-1524; sec Linacke). A little later Janus Cornariiis his lecdiring and writing chiefly in his native German, 
or Hagenbul (1500-1558) and Leonhard Fuelis'(150J-156(1) in Having thus made a clean sweep of nearly the whole of 
Germany, and John Kaye of Cains (1510-1572) in England, the dogmatic medicine, what did Paracelsus put in its place? 
carried on the work. Symphorien Champier (Champerius ; Certainly nut pure empiricism, or habits of Objective observation. 
orCampegiu.s)of Lyons(i472-iS59),uconteniporatyorK.ahelais, j He had a dogma of his ow-n—one fouttded, according to his 
and the»patron of Servetus, wrote with fantastic enthusiasm 1 German expositors, on the views of the No.nplatonists, of which 
on the superiority of the Greek to the Arabian phy.sicians, and | a few disjointed specimens must here sufTice. The human body 
possibly did something to enlist in the same cause the two , was a “miciocnsm ” which corresponded to the “ macrocosm,” 
far greater men just mentioned. Ratielais not only lectured and contained in itself all parts of visible nature—sun, moon, 
on Galen and Hippocrute.-, but edited some works of the hitter; stars, and the poles of heaven. To know the nature of man 
and Michael Servetus (1511-1555), in a little tract Syrupurum and how to deal with it, thcphysician should.study, not anatomy, 
uninersa ratio, defended the practice of Galen as compared which Paracelsus utterly rejected, hut all parts of external 
with that of the Arabians. The great Aldinc Press made an nature. Life was a perpetual germinalive process controlled 
important contribution to the work, by editiones prinnpes nl by the indwelling spirit or Archeus; and diseases, according 
Hippocrates and Galen in the original. Thus was the campaign to the mystical conception of Paracelsus, were not natural 
opened against the medieval and .\raliian writers, till finally but spiritual. Nature was sufficient for the cure of most 
Greek medicine assumed a predominant position, and Galen took diseases; art had only to interfere when the internal physician, 
the place of Aviceifiia. Tlie result was recorded in a formal j the man himself, was tired or incapable. Then some remedy 
manner by the Florentine Arademv, sometime shortly before ] hud to be introduced which should be anlagonistic, not to the 
1535 ; ‘‘ Quae, exciisso Arabicae et barbarae servilutis medicae disease in a physical sense, but to the spiritual seed of the disease, 
jugo, ex professo se Galenicaiii ajipellavit ct profligato tiarbiiro- These remedies were arcana—a word corresponding partly 
rum exercitu unum lotum et solum Galemmi, ut optiimim to what we now cal) specific remedies, hut implying a mysterious 
artis medicae aiithorem, in omnibus se sequuturam pollicita connexion between the remedy and the “essence” of the 
est.” Janus Gornarius. from wliimi thi.s is quoted, laments, disease. Arcana were often shown to be such by their physical 
however, that the Arabians still reijmed in most of the schools propertie.s, not only b>’ such as heat, cold, &r., hut by fortuitous 
of medicine, and that the Italian and French authors of works resemblance.s to certain parts of the Ixidv; thus arose the famous 
called Praclua were still in high repute. The triumph of Galen- doctrine of “signatures,” or signs indicating the virtues and 
ismwBSthereforenotcomplcteby the middle of the 16th century, uses of natural objects, which was afterwards developed into 
It was probably most so, and earliest, in the srhools of Italy great complexity. Great importance was akso attached to 
and in those of England, where the laindon College of Physicians chemically prepared remedies as containing the essence or 
might be regarded as an offshoot of the Italian schools. Paris .spiritual quality of the material from which they were derived, 
was the stronghold of cunscrvati.sm, and Germany was stirred The actual therapeutical resources of Paracelsus included a 



HISTORY] 


MEDICINE 


+7 


Amonv the writers it may be sufficient to mention here Gariopontus; 
topho who wrote the Anatome poroi, a well-known medieval book; 
Joannes Platearius, first of a family oi physicians bearing tlicsame 
name whose Practtca, or medical compendium, was afterwards 
several times printed; and Trotula, believed to be the wife of the 
last-named. All oHhese fall into the first period before the advent 
of Arabian medicine. In the transitional period, when the Arabian 
.school began to influence European medicine, but before tlic Salemi- 
bins were superseded, comes Nicolaus Praepositus, who wrote the 
AntiJotarium, a collection of formulae for compound medicines, 
which became the standard work on the subject, and the foundation 
of many later compilations. An equally popular writer was GUles 
dc Corbeil (Aegidius Corboliensis), at one time a teacher at Salerno, 
afterwards court physician to Philip Augustus of France, who com- 
osed several poems in Latin hexameters on medical subjects, 
wo of them, on the urine and the pulse respeetively, attained the 
position of medical classics. 

None of these Salernitan works rise much above the rank of 
compilations, being founded on Hippocrates, Galen and later Greek 
writers, with an unmistakable mixture of the doctrines of the 
melhodists. But they often show much ]iractical experience, and 
exhibit the naturalistic methoil of the Hippocratic school. The 
ge.ner.al plan of tre.atment is dietetic rather tliau pharmaceutical, 
though the art of preparing drugs had reached a high degree of 
comiilexity at Salerno, Anatomy was as little regarded ns it was 
in the latiT ancient schools, the empiric and methodic, but demon¬ 
strations of tlie parts of the body were given on swine. Although 
It cannot he said that the science of medicine was advanced at 
Salerno, still its decline was arrested at a time when every other 
branch of learning was rapidly falling into decay; and there can be 
no doubt that the observation ol patients in hospitals, and probably 
clmioal instruction, wore made use of in learning and teaching. The 
school ol Salerno thus forms a bridge between the ancient and the 
modern medicine, more direct though less conspicuous than that 
eircuitoiis route, through Byzantium, Bagdad and Cordova, by 
which Hifipocrates and Galen, in Arabian dre.ss, again entered 
tile European world. Though the glory ol Salerno had departed, 
tile school actually existed till it was finally dissolved by an edict of 
the emperor Napoleon 1 . in the year iSii, 

IntroduclUm of Arabian Medicine: The Schulastic Period .— 
About the midillu of the i:ih century the Arabian medical 
writers began to be known by Latin translations in the Western 
world. Constantinus Africunus, a monk, was the author of 
the'eurliest of such versions (a.d. 1050); his labours were directed 
chiefly to the less important and less bulky Arabian authors, of 
whom JJaly was the most noted; the real classics were not 
introduced till later. For some time the Salernitan medicine 
held its grountl, and it was not till the conquest of 'Toledo by 
Alplionso of Castile that any large number of Western scholars 
came in contact with the learning of the Spanish Moors, and 
systematic efforts were made to translate their philosophical 
and medical works. Jewish scholars, often under the patronage 
of Christian bishops, were especially active in the work. In 
■Sicily also the Oriental tendencies of Frederick Barbarossa 
and Frederick II. worked in the same direction. Gerard ol 
Cremona, a physician of Toledo(ni4 ii87), made translations, 
it is said by command of Barbarossa, from Avicenna and others, 
it is needless to point out the influence of the crusades in making 
Eastern ideas known in the Western world. The influence of 
Arabian medicine soon began to be felt even in the Hippocratic 
city ol Salerno, and in the, 13th century is said to have held an 
even balance with the older medicine. After this time the 
foreign influence predominated; and by the time that the Aristo- 
ifli.uri dialectic, in the introduction of which the Arabs had so 
large a share, prevailed in the schools of liurope, the Arabian 
version of Greek medicine reigned supreme in the medical world. 
That this movement coincided with the establishment of some of 
the older European universities is well known. The history of 
medicine in the period now opening is closely combined with the 
history of scholastic philosophy. Both were infected with the 
same dialectical subtlety, which was, from the nature of the 
subject, e.-'pecially injurious to medicine. 

At the same time, through the rise of the universities, medical 
learning was much more widely diffused, and the first definite 
forward movement was seen in the school of Montpellier, where 
a medical faculty existed early in the 12th century, afterwards 
united with faculties of law and philosophy. The medical school 
owed its foundation largely to Jewish teachers, them.selves 
educated in the Moorish schools of Spain, and imbued with the 


intellectual independence of the Averroists. Its rising prosperity 
coincided with the declme of the school of Salerno. Montpellier 
became distinguished for the practical and empirical spi^of 
its medicine, as contrasted with the* dogmatic and scholastic 
teaching of Paris and other universities. In Italy,^ Bologna 
and Padua were earliest distinguished for medical stu'dies—the 
former preserving more of the Galenical tradition, the latter 
being more progressive and Averroist. The northern univer¬ 
sities contributed little—the reputation even of Pans being of 
later growth. 

The supremacy of Arabian medicine lasted till the revival of 
learning, when the study of the medical classics in their original 
language worked another revolution. The medical writers of 
this period, who chiefly drew from Arabian sources, have been 
called ArabLsts (though it is difficult to give any clear meaning 
to this term), and were afterwards known as the neoterics. 

Ttic medical literature of this period is extremely voluminous, 
but essentially second-hand, consisting mainly of comiuuntaries on 
Hippocrates, Galen, Avicenna and others, or of compilations and 
compendta still less original than commentaries. Among these may 
be mentioned the Conciliator oi Peter of Abano (1230-1315), the 
Aggregator of Jacob de Hoiidi (1298-1359!, both of the school of 
Padua, and the Fandectae medteinae of the Salernitan Matthaeus 
Sylvaticus (d. 1342), a sort of medical glossary and dictionary. But 
lor us the must interesting fact is the first apjiearance of Englishmen 
a.s authors of medical works having a European reputation, dis¬ 
tinguished, according to the testimony of Hfiscr, by a practical 
tendency characteristic of the British race, and fostered in the fchool 
of Montpellier. 

The first ol these works is the Compendium medicinae, also called 
Laurea or Rosa anglicana, oi Gilbert (Gilbertus Anglicus, about 
1290), said to contain good observations on leprosy, A more im- 
fiortanl work, the iVociica s«M iiiiMm medteinae, oi Bernard Gordon, 
a Scottish professor at Montpelher (written in the year 1307), was 
more widely spread, being translated into French and Hebrew, and 
printed in several editions. Ol these two physicians the first prob¬ 
ably, the latter certainly, was educated and practised abroad, but 
John Gaddesden (1280?-!361), the author ol Rosa angtica sen 
practtca medteinae (between 1305 and 1317), was a graduate in 
medicine of Merton College, Oxford, and court phy.sician. His 
compendium is entirely wanting in originality, and perhaps unusually 
destitute of common sen.se, but it became so popular as to be re¬ 
printed up to the end ol the loth century. Works of thu kind 
became still mure abundant in the i4tti and in the first half of the 
15th century, till the wider distribution of tile medical classics in 
the original pul them out ol fashion. 

In surgery this period was far more (irodiictive than In medicine, 
esiiccially in Italy and France, but the limits of our subject only 
permit us to mention Gulielinus de Saliceto of Piacenza (about 1275), 
Lanlranchi of Milan (died about 1300), the French surgeon, C,uy de 
Chauliac (about 1350), and the EngUshniaii, John Ardern (about 
1350). Ill anatomy also the beginning ol a new epoch was made 
by Mondino de Liucci or Mundinus (1275-1320), and his lollowera. 
The medical writings of Arnald de Villaiiova (c. 1235-1313) (if the 
Itrcviarium praclicae be nghtly ascribed to him) rise above tlic rank 
oi compilations. Finally, in the 13th and especially the 14th century 
we find, under the name of lonstlia, the first medieval reports of 
medical ca.ses which are preserved in such a form as to be intelligible. 
Collections of consilia were pubh-shed, among others, by Gentilis 
Fulgineus before 134S, by Bartolomeo Moiitagnana (d. 1.(70), and 
by Baverius de Baveriis of Imola (aboul 1450). The last-named 
contains much tliat is interesting and readable. 

Period of the Revival oj Learning. —The impulse which all 
departmenis of intdlectuid activity received from the revival 
of Greek literature in Europe was felt by medicine among the 
rest. Not that the spirit of the science, ot*of its corresponding 
practice, was at once changed. The basis of medicine through 
the middle ages had been literary and dogmatic, and it was 
literary and dogmatic still; but the medical literature now 
brought to light—including as it did the more important works 
of Hippocrates and Galen, many of them hitherto unknown, 
and in addition the forgotten .clement of Latin medicine, 
e.5pecially the work of Celsus—wa.s in itself far superior to the 
second-hand compilations and incorrect versions which had 
formerly been accepted as standards. The classical works, 
though still regarded with unreasoning reverence, were found 
to have a germinative and vivifying power that carried the 
mind out of the region of dogma, and prepared the way for the 
scientific movement which been growing in strength up to 
our own day. 
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appears again, but with still further complications—the whole body 
being controlled by the Ofcheits in/luus, and the organ of the soul 
and its various parts by the archet tnstH, which arc subject to the 
central archeus. Many of the symptoms of diseases were caused 
by the passions and perturBations of the archeus, and medicines 
acted by modhying the ideas of the same aichcus. These and oUier 
notions cannot be here stated at sufficient lengtli to be intelligible. 
It is enough to say that on this fantastic basis ilelnioiit constructed 
a medical system which had some practical merits, that his thera¬ 
peutical methods were mild and in many respects happy, and that 
he did service by applying newer chemical methods to the jirepara- 
tion of drugs. He thus liad some share, though a share not generally 
recognized, in the foundation of tlic lati'o-chemical school, now to 
be spoken of. But his avowed followers formed a small and dis¬ 
credited sect, which, in Hiigiand at least, can be clcarlv traced 111 
the latter pari of the centurv. 

Dtscoverv 0/ tin: CncutaUmi of the lllooti.—The influence of Harvey s 
discover! began to be fell betoie the middle of the century. Its 
merits were recognized b\' Hescartes, among the first, nine years 
after its publication. I'or the history of the discovery, and its 
conseipiences in anatonii' and jihysiology, we must refer to the article 
Harviiy. In resjiect ol jiractical medicine, much less ellect was at 
first noticeable. Bui this o.samplc, combined with the tiartesiau 
Jirinciples, set nnini- .ictive and ingenious spirits to work to recon¬ 
struct the whole ol medicine on a jihysiological or even a mechanical 

l,aais_to emleavoin to lorm what we shoiild now call physiological 

or scientific medicine. The result of this was not to eliminate dogma 
trom medicine, Ihougli it weakened the anthorily ol the old dogma. 
The movenieni led rather to the lormation of schools 01 systems 
ot thought, which under various names lasted on into the lUtli 
century, while the licliel 111 the utility or necessity of schools and 
syslems’lasUid miicli longer. The most imjKirtant ot these were 
the so-i'.alleil iatro-physical 01 mechanical and the latro-i hcinical 
schools 

lalni-I'hvsical School. —The iatro-physical school ol medicine 
grew- out ol physiological theories. Its founder is held to have been 
( 1 . A. Borelli (iboH-ttiyo), whose treatise De niotu einimaiiiim, 
published in 1(180, is regarded as marking an epoch tn plii’smlogy. 
The tendency ol the school was to exiilam the actions and Innetions 
ol the body on physical, and especially on mechanical, jinnciples. 
The movements of Ixmes and muscles were referred to the theory 
ol levers; the proce.ss ot digestion was regarded as essentially a 
process of trituration; nutrition and secretion wore shown to be 
Jopetident upon the tension ot the vessels, and so forth. The 
(levelojmientsof this school belong rat her to the litsloryol jihi sinlogy, 
whore they appear, seen m the light of modern .science, as excellent 
though premature endeavours in a scientific direction. But the 
influence of these theories on jiractical medicine was not great. 
The more judicious of the mechanical or jihvsical school refrained, 
as a judicious modern jihvsiologist does, from tixi immediate 
an .iiijilicaLion ol their jnincijiles to daily jiractice. Mechanical 
theories w'cre introduced into pathology, in explanation ol the 
processes of lever and the like, but had little 01 no influence on 
therapeutics. The must mijiorlant men m this school alter Borelli 
were Nicolaus Steiiseii (Steiio) (io_jB-ib8i>), tjiorgio Ikiglivi (iO(k>- 
1707) and Lorenzo Bellini (log.t 17011). An English physician,William 
ttole (lt.pi-T7il)), is also usually ranked with them. One of the 
most elaboiate developments of the syslem was that of Archibald 
1‘itcairnc (105^-171 t), a Scottish jihysiciun who became professor 
at Leiden, to be sjiokeii of hnreafter. 

Jutro-Chcmical School. - The So-called iatro-ctieniical school stood 
in a much closer relation to practical medicine than the latro- 
jihysical. The jinnciple which mainly distinguished it was not 
merely the use of chemical medicines in addition to the traditional, 
or, a.s they were calleil in distinction, " G.Jenical " remedies, but 
a theorv of pathology or causation ol disease entirely different from 
the prevailing " hiimor.al ” patliologv. 11s chief ami was to reconcile 
the new views m physiology and chemistry with practical medicine. 
In some theoretical views, and in tlie usi- ol cerlam remedies, the 
school owed soraethmg to Van Helmont and f'aracelsus, but took 
in the mam an uidependefit jxisition. The founder ol the iatio- 
eliemical school was Sylvius (U)i.|-T('7z), who belonged to a French 
tamily settled in lloUanll, and was for fourteen years jirolessor of 
medicine at Leiden, where he attracted students from ;dl quarters 
ot Eurojx-. lie made a resolute allemjit to reconstruct medicine 
on the two bases of the doctrine ol the circulation of tile blood and 
the new views of chemistry. E'ernientation, which was supposed 
to lake place in the stoimach, played an important part in the vital 
proces.ses. Chemical disturbances of these processes, called acridities, 
&c., were the cause of levers and other diseases. Sometimes acid 
sometimes alkaline properties predominated in the juices and 
secretions of the bodv, and produced corresponding disturbances. 
Ill nervous diseases disturbances of the vital “ spirits " were most 
imjxirtant. Still in some parts of his system Sylvius shows an 
anxiety to base his pathology on anatomicaJ changes. The remedies 
he employed were partly giilenical, partly chemical. . He was very 
moderate in the use of bleeding. 

Thc'‘}ioctrines of ^Ivius became widely mread in Holland and 
0 «rnM^; less so in France and Italy. In England they were not 


generally accepted till adopted with some modifications by Thomas 
Willis, the great anatomist (itiai-ibys), who is the chief English 
representative of the chemical school. Willis was as thorough-going 
a chemist as Sylvius. He (regarded all bodies, organic and inorganic, 
as comjxiscd ol the three elements—spirit, sulphur and stdt, the 
first being only found abundantly in animal bodiesn The " intestine 
movement of particles " m every body, or fermentation, was the 
explanation of many of the jiroccsses of life and disease. ITie sen¬ 
sible projxirties and physical alterations of animal fluids and solids 
depended upon different jirojxiiTions, movements and combmations 
of these particles. The elaborate work Pharmaeeutice raiionalts 
(1074), based on these materials, luul much influence m its time, 
though it was soon forgotten. But some parts of Willis’s works, 
such as his descriptions of nervous diseases, and his account 
(tlie earliest) ot dnibetes, are classieal contributions to scientific 
mc^cme. In the application of chemistry to the examination ot 
secretions VN'illis made some important steps. The chemical schcxil 
met with violent opjxisitioii, partly from the adherents of the ancient 
medicine, jjartly from the iatro-mechanical school. Towards the 
end of the 17LI1 century apjxjareti an Enghsh medical reformer who 
sided with none ol these schools, but may be said hi some respects 
to have surpassed and dispensed witli them. 

Sydenham and Locke .—Thomas Sydenham (1(124—1689) 
educated at Oxford and at Montpellier. He was well acquainted 
with the w'orks of the ancient physicians, imd probably fairly so 
with chemistry. Of lus Icnowledge ol anatomy nothing definite 
can be said, as he seldom refers to it. His mahi avowed principle 
was to do without hvjxithesis, and study the actual diseases in an 
unbiased manner. As his model 111 medical Kielhods, Sydenham 
lejxratcdlv and jxjintedly relers to Hippocrates, and he has not 
unfairly been called the F.nglish Hippocrates. He resembled his 
Greek master in the lugli value he set 011 the study of the " natural 
history ol disease”; in the mijxirtance he attached to "epidemic 
constitution"—that is, to the influence ot weather ami other natural 
causes in modifying disease; and furtlier m lus conception ot the 
healing jxiwer of nature in disease, a doetriiie wlucli he even 
expanded beyond the te.ichmg ol l-lipjiocrates. .\eiording to Syden¬ 
ham, a disease is nothing more than an effort ol nature to restore 
the health of the jiatieiitby the elimination ot the niorbilic niattei. 
The extent to which his jiractice was influenced by this and othei 
a jiriori conceptions prevents us from classing Hydenhamas a pure 
eni|nric; but he had the rare merit of never peiniiUmg himself to be 
enslaved even bv liis own theories. Still less was his mind waijied 
bv either ol the'two gre.it systems, the classical and the eliemical, 
whicli then divided the medical world. SydenliaiiTs inlliience on 
liui'ojieaii medicine was very great. His princijiles were welconie'd 
as a ri'lutn to nature by those who were w eary ot tlieoreticul disputes. 
He introduced a milder and better way ol ti eating fevers—especitdly 
small jxjx, and gave strong .siijiport to the use ol sjieeilic medicines— 
esjiccialiy I'cruvian bark. I le was an advocate ol bleeding, and 
often carried it to excess. Another imjxirtant jioint in Sydenham's 
doctrine is his clear recognition ot main- diseases as lieing what 
would lx- now called specific, and not due merely lo an alteriitioii 
111 the jinmary qualities or humours of the oldei schools. E'roni 
tins sjinngs lus higti appreciation ol sjiecific medicines. 

One name should .ilwiiys be mentioned along with Sydenham— 
Ih.il of lus tnend John I’xickc. The great sensational jihilosopliei 
was .1 thorouglily trained physician, and practised jinvately. He 
shared and defended many ot Sydenliani's jitinciples, and in the lew 
medical observations he has left shows lumscll lo he even more 
thoioiigh-going than the " F.ngh.sh Hijipocrates." It is deeply to 
be regretted m the interests oi medicine that he did not write mure. 
It is, however, leasoiiable to suppose that his coininanding inteUeet 
often makes itself felt in the words ot Sydenham. One sentence 
ol Locke's, in a letter to William Molynou.x, sums uji the practical 
.side of Svdenhnm’s teaching;— 

" You canuot imagine how lai a little observation caretuliy made 
liy a man not tied nji to the lour humours [GaleiiJ.or .sal, .sulphur 
and mercury [Paracelsus], or to acid and alcali [Sylvius and Willis], 
wluch has of late jirevailcd, will carry a man in tlie curing of diseases 
though very stiihliorn and dangerous; and that with very little and 
coninion things, and almost no medicine at all." 

We thus sec that, while the great anatomists, jihysicists and 
chemists—men of the type of Willis, Borelli and Boyle—were laying 
foundations which were later on built up into the fabric, ol scientific 
medicine, little good w.as done by the premature application of their 
half-understood principles to practice. The reform of practical 
m^icine was eflected by men who aimed at, and partly succeeded 
in, rejecting all hypothesis and returning to the unbiased study of 
natural processes, as shown in health and disease. 

Sydenham showed that these processes might be jirofitably studied 
and dealt with without explaining them; and, by turning men’s 
minds away from explanations and fixing them on facts, he enriched 
medicine with a method more fruitful than any discoveries in detail. 
From tliis time forth the reign of canonical authority in medicine 
was at an end, though the dogmatic spirit long survived. 

The iSlh Century.—Vaz medicine of the i8th centu^ is 
notable, like that of the latter part of the 17th, for the striving 
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after complete theoretical systems. The influence of the 
iatro-physical school was by no means exhausted; and in 
England, especially through the indirect influence of Sir Isaac 
Newton's (1642-1727^ great astronomical generalizations, it 
took on a mathematical aspect, and is sometimes known as 
iatro-mathematical. This phase is most clearly developed in 
Archibald Pitcairne (1652-1713), who, though a determined 
opponent of metaphysical explanations, and of the chemical 
doctrines, gave to his own rude mechanical explanations of life 
and disease almost the dogmatic completeness of a theological 
system. His countryman and pupil, George Cheyne (1671- 
1743), who lived some years at Bath, published a new theory of 
fevers on the mechanical system, which had a great reputation. 
Their English contemporaries and successors, John Freind, 
William Cole, and Richard Mead, leaned also to mechanical 
explanations, but with' a distrust of systematic theoretical 
completeness, which was perhaps partly a national characteristic, 
partly the result of the teaching of Sydenham and I.ockc. 
Freind (1675 1728) in his Emmawlogia gave a mechanical 
explanation of the phenomena of menstruation. He is also 
one of the most distinguished writers on the history of medicine. 
Cole (1635-1776) (see above) published mechanical hypotheses 
concerning the causation of fevers which closely agree with those 
of the Italian iatro mechanical school. More distinguished 
in his own day than any of these was Mead (1673-1754), one 
of the most accomplished and socially successful physicians 
of modem time.s. Mead was the pupil of the equally popular 
and suecc.ssful John Radcliffc (1650-1714), who had acquired 
from Sydenham a contempt for book-learning, and belonged 
to no school in medicine but the school of common sense. Kad- 
cliffe left, however, no work requiring mention in a history of 
medicine. Mead, a man of great learning and intellectual 
activit)', was tin ardent advocate of the mathematical doctrines. 
“ It is vert' evident," he says, “ that all othei means of improving 
medicine have been found ineffectual, by the stand it was 
at for two thou.sand years, and that, since mathematicians 
have set themsch-es to the study ol it, men already begin to 
talk so intelligibly and comprehensibly, even about abstruse 
matters, that it is to be hoped that mathematical learning 
will be the distinguishing mark of a phy.sician and a quack." 
His Mtchauira! Arrouitl oj Poi'inns, in the first edition (1702), 
gave an explanation of the eficcts of poisons, as ai'ting only 
on the lilood. Afterwards he modified his hypothesis, and 
referred the disturbances produced to the " nervous liquor,” 
which he supposed to be a quantity of the " universal elastic 
matter ” diffused through the universe, by which Newton 
explained the phenomena of light— t.r. what was afterwards 
called the luminiferous ether. Mead’s treatise on The Power 
oj the Sun and Moon over Human Hodies (1704), equally inspired 
by Newton’s discoveries, was a premature attempt to assign 
the influence of atmospheric pressure and other rosmical causes 
in producing disease. Ilis works contain, however, many 
original experiments and excellent practical observations. 
James Kcili (1673-7710) applied Newtonian and mechanical 
principles to the explanation of bodilv functions with still 
greater accuracy and complctcncs.s; bu,t his researches have more 
importance for physiology than for practical medicine. 

Boerhaave .—Ncme of these men founded a school—a result due 
in part to their intellectual character, in part to the absence in 
England of medical schools equivalent in position and importance 
to the universities of the ( onfinent. An important academical 
jiosition was, on the other hand, one ol the reasons why a physician 
not very diflereat in his way of thinking from the English physicians 
of the age of yueen Anne was able to take a far more predominant 
position in the medical world, Hermann Boerhaave (166R-1738) 
WHS emphatically a great teacher. He was for many years profe.ssor 
of medicine at Leiden, where he lechircd five hours a day, and 
excelled in influence and reputation not only his greatest fore¬ 
runners, Montanus of Padua and Sylvius of Ix'idcn, but probably 
every subsequent teacher. The liospital of Leiden, though with 
only twelve beds available for teaching, became the centre of 
medical influence in Europe. Many of the leading English physicians 
of the 18th century studied there; Gerard Van Swieten (1700- 
1772), a pupil of Boerhaave, transplanted the latter’s method of 
teaching to Vienna, and founded the noted Vienna school of medicine. 
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As the organiser^ and almost the constructor, of the modem method 
of clinical instruction, the services of Boerhaave to the progress ol 
medicine were immense, and can hardly be overrated. In his tisach* 
ing, as in his practice, he avowedly followed the me^od of Hippo¬ 
crates and Sydenham, both of whom^he enthusiastically admired. 
In his medical doctrines he must be pronounced an eclectic, though 
taking his stand mainly on the iatro-mecbanical school. The best- 
known parts of Boerhaave'vS system arc his doctrines of inflamma¬ 
tion, obstruction and plethora." By the last-named especially 
he was long remembered. His object was to make all the anatomical 
and physiological acquisitions of liis age, even microscopical ana¬ 
tomy, which be diligently studied, avaiiablc for use in the practice 
of medicine. Uc thus differetl Ironi Sydenham, who took almost 
a.s little account of modem science as of ancient dogma. Boerhaave 
may Ik in some respects com])ared to Galen, but again difiered 
from him in that he always abstained from attempting to reduce 
his knowledge to a uniform and coherent sy.stcm. Boerhaave 
attached great importance to the study of tlic medical classics, 
but rather treated them historically than quoted them as canonical 
authorities. It almost follows from tlic nature of the case that th<’ 
great task ol Hocrhaave’s life, a .synthesis ol ancient and modern 
medicine, and the work in which this is chiefly contained, his 
celebrated Institutions, could not have any great permanent value. 
Nearly the same thing is true even of the Aphorisms, in which, 
following the example of Hip]>ocrates, he endeavoured to sum up 
the results of his long experience. 

Hopmavn and Stahl. —We have now to speak of two writers in 
whom the systematic liuidcncv ol the i8Ui century showed itself 
most completely. 

Friednt.h Hoflmann (i6()0 1742). like Boerhaave, owed bus 
influence, and perhaps partly his intellectual characteristics, to 
his academical jXJSition. He was in 1093 appointed tlie first pro- 
fe.s.sor of medicine in the university of Halle, then just founded by 
llie elector Fri'derick III. Here he became, as did his contemporary 
and rival Stahl, a popular and influential leaclier, though their 
university had not the Kuropean importanci* of Leiden. Hoflmann‘s 
" system " was apparently intended to reconcile the opposing 
“ sfiiritual " and *' materialistic " view.s ol nature, and is thought 
Iff liave been much influenced by the philosophy of Leibnitz. Hi.- 
niedical theories rest upon a complete theory of the universe. Life 
depended upon a universally dillused ether, which animals breathe 
in from the atmosphere, and which is ('ontained in all parts of the 
lx)dv. It accumulates in the brain, and tht;re generates the "nervous 
Jluid " or pneuma —a Iheory closely resembling that of Mead on the 
" nervous hquor," unless indeed Mead tiorrowcd it from HoOmann. 
On tins system are explained all the phenomena of life and disease. 
Health depends on the maintenance of a proper " lone " in the 
body—some diseases being produced by excess of lone, or " spasm ": 
others by " atony," or want ol lone. But it is impossible here bf 
follow lis further developments. Independently of his system, 
which has lung ceased to exert any influence, Hoflmann made some 
contributions to praclicrd medicine; rind his great knowledge oi 
chemistry enabled him to investigate Uie subject of mineral waters. 
He was equally skilful in jfharinHCv, but lowered his position by 
the practice, which would be unpardonable in a inodem physician", 
of trafficking m secret remedies. 

George Ernesl Stahl (lOOo 1734) was for more than twenty 
years jirofessor of medicine at Halle, and llius a colleague of Hofi- 
maim, whom he resembled in constnicUng a complete "theoretical 
system, though their systems had little or nothing in common. 
Stahr.s chief aim was to oppose materialism. For mechanical 
conceptions he substituted the theory of " animism "—attributing 
to the soul the functions of ordinary animal life in man, while the 
life of otluu’ creatures was left to mechanical laws. The symptoms 
of di.sease were explained as eflorls of the soul to rid itself from 
morbid influences, the soul acting reasoiuiblv with respect to tin* 
end of self-preservation. The anima thus corresponds partly to 
the " nature " ol Sydenham, while in other respects it resembles 
the archeus of Van llelmont. Animism in its completeness mef 
with little aeceptance during the lifetime of its author, but influ¬ 
enced some of the iatro-physical school. Stahl was the author of 
the (hnorv of “ phlogi.slon " in chemistry, which in its day had 
gi't-al importance. # 

Haller and Mor^agni. —l-'roni the subtleties ol rival systems it is 
a satisfaction to turn to two movements in the medicine of the 
iSth century which, though they did not I'xtinguish the spirit of 
.system-making, opened up paths of investigation by which the 
systems were ultimately superseded. These are ]ihysioIogy in tlie 
modern sense, as dating from Haller, and pathological anatomy, 
as dating from Morgagni. 

Albrecht von Haller (1708-1777) was a man of even more encyclo¬ 
paedic attainments than Boerhaave. He advanced chemistry, 
ootany, anatomy, as well as physiology, and wa.s inces.santly 
occupied in endeavouring to apply his scientific studies to practical 
medicine, thus continuing the work of his great teacher Boerhaave. 
Besides all this he was probably more profoundly acquainted with 
the lileraluri; and bibliography of medicine than any one before 
or since. Haller occupied in the new university of G6ttingeii 
(founded 1737) a position corresjjonding to that of Boerhaave at 
Leiden, and in like manner influenced a very large circle of pupils. 
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The appredatioD of his work in physioio^y belongs to the history 
of that acknce; we are only concerned here with its influence on 
medicine. Hallw'B definition of irritability a.s a property of muscular 
tissue, and its distinction from .sensibility as a jjropcrty of nerves, 
struck at the root of the pisvaihng hypothesis respecting animal 
activitv'. It was no longer necessary to suppose that a half- 
conscitius “ anima *' was directing every movement. Moreover, 
Haller's vi«\vs did not rest on a priori speiailution, but on numerous 
cxjrerlments. He was among the flrst to mvestigalc the action of 
medicines on healthy persons. Hntortuiicitely the lesson which 
his contemporaries learnt was nr)t the importance of experiment, 
but only the need of contriving other " systems " less open to objec- 
Pon; and thus the influence ol Haller led directly to the theoretical 
subtleties o) William Cullen and John Brown, and only indirectly 
and later on to the general .inatornv of M. i''. X. Bielial. The great 
name of Haller docs not therefore ocriipy .i very proiiiinenl pl.nce 
in the history of practtcal medicine. 

The work of Giovanni Battista .Morgagni (Kifla 1771) had and 
still preserves a jiernianeiit importance beyond that of all the 
contemporary theonsts. In a series ot letters, l>c iKiithus of niu.iis 
mitrhorum per anotovieii ivda^aUi,, jiiililished when lie was in his 
eightieth year, he descilvs the .ippearames met with at the posl- 
morteni examination as well as the svniplonis during life in a 
numlier of cases of various diseases. It was not the first work of 
the kind. The 'swiss physieian, Thfeiphile Boiiel (1 (iJo- iOfip), 
liad published Jus ^rhnl. iciiim in 1^70; and observations of post¬ 
mortem upneaninces had hern made by Molitamis, 1 ’. 'iTlij , 
Raymond Vn n.sseiis, M. VuKilva, G. M. l.iincisi, Haller and 
others, iait never beJore was so large .1 eolleetion of cases brought 
together, di .s< ribed witli smli aciurary, or illustrated with equal 
anatomical and nedical knowledge. Morgagni's work at once 
made an ejioili in the science. .Morbid anatomy now berame a 
recognised braucti of medical rusearcli, and the movement was 
started which has lasted lill oiir own day. 

The contribution of Morgagni to medical science iiinst be ri'garded 
as ill .some respects the eniinlerpart of Hyrlrnlmm's. The latter 
liad, in neglecting aniitoniv, tiegleeted the mo.st solid Imais lor 
sliidving tin- natural history ol disease; though perliaiis it was less 
Ironi choice than because liis praclu e, as he was not attaclied to a 
Jiospital, gave him no opyiortiimPcs. But it is on Hie cniiiliination ol 
the two methods - thatol Sydenham am! of Morgagni—that modern 
medicine rests; anri it is through these that it has been able to make 
steady progress 111 its own held, jiidepemlently of the advance ol 
physiology or oLliei scieiu'es. 

"The metliod of .Morgagni found many imit.itoi ., Isith in his own 
country and in others. Tn Kiigl.aiid the first important name in 
thislield is at the same time that of the first writer of a systematic 
work 111 any language on morbid anatomy, Matthew Tlailiie (17(11- 
a nephew ol John and William Iluiitei, who luiblished his 
treatise in 179.';. 

Calten and Htown. - It remains to sjietik of two syatenmtie 
writers on medicine in the iSth eeiilnry, whose great re]iHtation 
prevents tiiem Iroin being passeil over, though their real coiitrilin- 
lion to ttie progiess of miidiciiie was not great- t'lilleii and Brown. 

William Cullen (1710 i7<)o) was a most eminent and pojnilar 
jirofessor oi medicine at Kdiiihurgh. The same academical influ¬ 
ences as surrounded ttie Diilrh .and German founders ol systems 
were daubf.less jiartlv eoiieerned in lending him to form ttie plan 
of a comprehensive system ol medicine. Cnllon's system was 
largely based on the new jihysiological doctrine of irritabilily, but 
is especially iiotiieablc for tlie iinjioi lain e allaclied to nervous 
action. Thus even gout was regarded as a “ neurosis." These 
patliological priiieiiiles of Ciillon are contained in his First Unn of 
the Practice of I'hvsn, an extremely ])0|iular hook, olten reprinted 
and translated. More inijiortancc is to be attadled to his A’uso/egv 
or Clasii/iraliaii of Piseases. Tlio utteinpl to i lassily diseases on 
a natural historv plan was not new, having been commenced by 
Saiivages and others, and is perhaps not a task of the highest 
imiiortance. Cullen drew out a clas.silic,alion ol great and neodless 
conijilexity, the cliief part ol winch is now forgotten, but sei'erul 
of Ins main rlivisions are still preserved. 

It is diliiciiH to form a clear esliiiiaie of the importance ot the 
l.cst systematwef ol niediciiie John Brown {171S-17BB)—for,though 
in Kiigland he iia.s been but little regarded, the wide though shoil- 
lived popularity ol his svstem on the Continent shows that it must 
have contained some elements of brilliancy, if not originalitv. 
His theory of inedieine professed to explain the processes of life 
.and disease, and Hie methods of dire, upon one simple prineiple- 
tlmt of the properly of " e.xcitabdilv," in virtue of which the 
'■ exciting powers,” ddimd .i.s being (1) esteriial (orces and (r) the 
tunctions ol the sysleni itselt, call forlli the vital phenomena “ sense, 
motion, mental function and passion." .Ml exciting powers are 
stimulant. Hie amrarciit debilitating or sedative effect of some 
being due to a deficiency m Hie degree of stimulus; so that the 
final conclusion is that " the whole phenomena of life, licalth as 
well as disease, consist in stimulus and nothing else." Brown 
recognized some diseases ns sthenn. others as nythi'nir, the latter 
requiring stimulating treatment, the former the reverse; but his 

iractical conclusion was that 07 % of all diseases required a “ stimu- 

ating " treatment. In this he claimed to have made the most 


salutary mfonn because all ph^icians from Hippocrates had 
treated diseases by depletion and debilitating measures with the 
object of curing by elimination. It would be unprofitable to 
attempt a completp analysis of the Brunonian system; and it is 
diflicult now to understand why it attracted so much attention in 
its day. To us at tlic present time if seems merely a dialectical 
construction, having its beginning aud end in dolifiitions; the words 
power, stimulus, &c., being used in such a way as not to correspond 
to any precise physical conceptions, still less to definite material 
objects or forces. One recommendation of the .system was that 
it favoured a milder system ol treatment than was at tliat time in 
vogue; Brown may be said to have liccn tlic first advocate of the 
modem stiinulant or feeding treatment of fevers. He advocated 
the use of " uniuiBl soups " or licet tea. b'drlher, he had the 
discernment to see that certain si’iiiptoms- such as convulsions 
and delirium, which were then commonly hold always to indicate 
inflammation—were often really signs oJ weakness. 

The fortunes of Brown's system (called, from liaiing been origin¬ 
ally wi ll leu ill Latin, the lininonian) form one of tlic strangest 
clin]iters in Hie historv of medicine. Tii Scotland, Brown so far 
won the synipaHiy of the students tliat riotous conflicts took place 
lietweoii his pariisan.s and opponents. In l.iiglaiid ins system 
took little root. Ill Italy, on the other hand, it reieiv ed enthusiastic 
supjiort, and, naturally, a coiiespnndiiig degree ol oiijiOsition. 
The nio'.l important adlierciit to Brown's system was J. Rasori 
(1703 ib.i;), who tiiight it a.s jirofissor at Pavia, but afterwards 
substituted his own system of conira-stiniulus. The theoretical 
dilfcreiKis between this aud Hie " stiimilus ” theory need not be 
cxjiounded. The jiiactic.al diflereiiie in the i-iirrcspoiiding treat¬ 
ment W'as very gre.-it, ,is Rasori advocaied a eopaous use ol bleeding 
and of depressing remedies, such as antimony. Joscpli Frank 
('77-1-rBqi), a German professor at Paviii, iilterwards of Vienna, 
Hie auUiiir of an eiieyclopaedic work on iiiedKine now lorgotlen, 
embraced Hie Rriinoniaii .system, Hiougli he alterwards introduccHl 
some niodificalioiis, and tninsplanled it tn Vienna. Many names 
are quoted us luirtisaiis or opiionents ol Hie Brunonian system in 
Italy, but scarcely one of them has any other claim to be remem¬ 
bered. In Geriiiaiiy the new system called lortli, a little later, 
no less enthusiasm and controversial heat. Girtanrier (17(10- 
Tkon) first began to siiread the new ideas (though giving them 
out us his own), but Weikivul was the first avowed advocate ot 
the .system. Rosclilaub (i7riB-l«,i,s) modihed Brown’s system into 
the thcoiy of excitemiint {Emguiii;sthcuric), whicli for a time was 
estreniely iiniuilar ill Germany. The entliasiasm of the younger 
Brunoniaivi in Germany w.is as great as in h'dinluirgh nr in Italy, 
and lad to serious riots in the university ot Gottingen. In America 
the system was eiiHiusiastically ackqited liy tv noted jihyaicinn, 
liunjamiii Rush (174.') 1B13), ol Philadeliiliia, who was lollowed 
by a coiisidurable .scliool. i'rame was not more iiiflueiieed by the 
new school than I'ngland. In both ctniiilrics the tendemey towards 
positive science und progress liv obpative Investigation was too 
marked lor any Hieorelieal system to have more than a passing 
influence. In France, however, Hie iiifliuiice ql Buiwn's Uieones 
is very clearly .seen in the wrilings ot Franyois J. V. Broiissais, 
who, ihoiigh not rightly classed with the system makers, .since his 
condiisions were ])artly based upon anatomical investigation, 
resembled them ill his attempt lo unite theory and practire in one 
1 Ompriiheiibive synlhe.sis. 'Hie explanation ol the meteoric sjilcil- 
doiir of the lininonian sv.stem in other coiiiilriis seems lo lie j.s 
hillowB. In Italy the period of intclicctii.al decadence had set in, 
and no serious .scientific ardour lemained to withstand the novelties 
of abslrnd theory, In Germany the case was somewhat dificrciit. 
Intellectual activity was not waiiUiig, but tlic great acUievenients 
of Hie iSlh rentiiry in philosophy and the moral sciences had 
fostered a love ol ahslrilct speciil.ation; and some sort of rosmical 
or general system was thought iiuliS]ietlBalile in every department 
of special srience. Henro another generation had to jiass away 
licforu Germany found herself on the level, in .scientific investigation, 
of France and TvngLand. 

Before the tlieoietie tendency nf the iRHi eenliirv' was quite 
exhausted, it displaved itself in a system which, Ihnugh in sonio 
rcs]iei Is isiil.ated in the liistory of ineilirine, stands nearest lo that 
of Brown—that, nanielv, of llahncinann (see llfiMOFopATHYl, 
S. C. !'■ Hahnemann (1733 1844) was in conception as revolutionary 
a reformer of medicine as Paracelsus. He professed to base medicine 
entirely on a knnwledge of symptoms, regarding all investigation 
of the causes of symptoms as useless While thus rejecting all the 
lessons of morbid .inalomv- and jiathologv, he ]iiit forward views 
respecting Hie cause-, ol disease wliii h hardly Ix'ar lo be seriou.slv 
stated. .Ml rhronu in.iladics rrsnlt either from three (li.scase.s—■ 
psora (the itch), .sypliilis or syei .sis (a skin disease), nr else are 
maladies produced by medicines. Seven-eighths of all chronic 
diseases are product'd by itch driven inwards.^ (It is fair to rty 
that these views were published in one of his later works.) In 
treatment of disease Hahnemann rfjected entirely the notion cf 
a vis tncdinitris naturae, and was guided by his well-known principle 

' The itch (scabies) is really an affection produced by the presence 
in the akin of a species of mite (Acaius scahiei), and when this is 
destroyed or removed the disease is at an end. 
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" Bimilia aimillbw curantur," which he explained as depending on 
the law that in order to get rid of a disease some remedy must be 
given which should substitute for the disease an action dynamically 
similar, but weaker. The original malady being thus got rid of, 
the vital force would easily be able to cope with and extinguisli 
the slighter disturbance causeri by the remedy. Something very 
similar was held by Brown, who taughl that “ indirect debility ' 
was to be cured by a les-ser degree of the same stimulus as had 
caused the original Qisturbance. Generally, however, Hahnemann’s 
views contradict thoiie of Brown, though moving somewhat in the 
same plane. In order 1o select remedies which should fulfil the 
mdication of producing symptoms like those of the disease, Ilahue- 
iiiann made many iibservations of tlie action of drug.s on healthy 
persons. He did not originate this line of research, for it had been 
pursued, if not originated, bv Haller, and cultivated systematically 
by Tommasiui, an Uahan contra-stimulist"; but he carried it 
out with luucli elaboration. His resutls, nevertheless, were vitiated 
by being oblaineil in tlio interest of a theory’, and tiy .singular want 
ol discrimination. In liis second period he devclopeil the theory 
of “ ixilentiality " or dynamieation—namely, that medicines gaineil 
in strougth by being diluted, if the dilution was acconipamed by 
■shaking or poundmg, which was supposed to ’’potenlialize " oi 
increase the jKitency of the medicine. On this principle liahuemaun 
ordered his origin.il linctures to be reduced in strengtli to one- 
fiftieth; those first dilutions again In one-liftieth; and so on, even 
tiU the thirtieth dilution, which he liihiself used by preieience, and 
to which he abcrilieil the liij'hest " jKitentialily." Vrom a theoretical 
poiul of view llahiieinaiin’s is one ol the absti'acl .sy.steuis, pretend¬ 
ing to universality, whicb modern niedieine neither aece]its noi 
finds it vvorlli while to controvert. In the troatment of dise.xse his 
practical innovations came at a fortunate time, when the excesses 
oi the depletory sv.stem liad only partially been super.seded by tlie 
equally injurious opposite extreme of Browu’s stimulant treatnieut. 
Hahnemann’s ii.se oi mild and often quite inert remedies contrasted 
favourably with Ixith of these. PiirlUer, he did good by’ insisting 
upon simplicity in pre.scriiiinR, when it was tlie custom to give a 
numlier ol drugs, often heterogeneous and inrunsistent, in the same 
prescription. But these indmic.l benehts were quite independent 
of the truth or falsitv of his theoretical system. 

Positive Progress in the iHlh Century .—In looking back on 
the repeatetl attcuipts in the iSih century to construct a uni¬ 
versal system of medicine, it is impos-sihle not to regret the waste 
of brilliant gifts and profound acfiuirumcut.s which tliey involved. 
If wa.s fortimate, however, that the accunttilation of positive 
knowledge in medicine did not cease. Wltile Germany and 
Scotland, as the chief homes of abstract speetdation, gave 
birth to most of the theories, progress in objective science 
was inosf marked in other countries —in Italy first, and after¬ 
wards in England and I'Vance. We mu.st retrace our steps a 
little to enumerate several distinguished names which, from the 
nature of the case, hardly admit of classification. 

In Italv the tradition of the great anatomists and physiolo¬ 
gists of the 17th century produced a scries of accurate observers 
and practitioners. Among the first of these were Antonio 
Maria Valsalva still lielter known as an anatomist; 

Giovanni Maria Lancisi (1654-1720), also an anatomist, the 
autlior of a classical work on the diseases of the heart and 
aneurisms; and Ippolito Francisco Albertini (1662-1738), 
who.se researches on the same class of di.seases were no less 
imiiortant. 

In France, Jean Baptiste Senac (11x33-1770) wrote also an 
important work on the affections of the heart. bauvage.s, 
otherwise F. B. de Lacroix (170(1-1767), gave, under the title 
• Nosotogia melhwlica, a natural-history clas.sifiration of diseases; 
Jean Astruc (16H4 1766) contributed to the knowledge of 
general diseases. But the state of medicine in that country- 
till the end of the 18th century was unsatisfactory as compared 
with some other parts of Kurofie. 

In England the brilliancy of the early part of the century 
ill practical medicine was hardly maintained to the end, and 
presented, indeed, a certain contrast with the remarkable and 
unflagging progres.s of surgery in the same period. The roll 
of the College of Physicians does not furnish many distinguished 
namc.s. Among these should be mentioned John Fothcrgill 
(1712-1780), wild investigated the “ putrid sore tliroal ” 
now called diphtheria, and the form of neuralgia popularly 
known us tic douloureux. A physician of Plymouth, John 
Huxhara (1604-1768), made re.scarches on epidemic fever.s, 
in the spirit of Sydenham and Hippocrates, which arc of the 
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highest importance. William Heberden (1710-1801)1, a London 
physician, called by- Samuel Johnwm uUimus Rmanorum, 
“ the last of our learned physicians,” left a rich legacy of practical 
observations in the Commentaries jwblished after his death. 
More important in their results tlian any of these works were 
the discoverie.s of Edwaru Jennkr (gji.), respecting \he preven¬ 
tion of small-pox by vaccination, in which he superse^d tlie 
partially useful but dangerous practice of inoculation, which 
Imd been introduced into England in 1721. The history of 
this discovery need not be told here, but it may be pointed out 
that, apart from its practical importance, it has had great 
influence on the scientific study of infectious diseases. ’I'he name 
of John Pringle (1707-1 782).shoul(i also be mentioned as oneol 
the first to study epidemics of fevers occurring in prisons and 
camps, flis work, entitled Observations on the Diseases of an 
Army, was translated into many European languages and 
Ijccame the standard authority on the subject. 

In Germany tlie only important school of practical medicine was 
that of Vienna, as revived by Gerard van Swieten (1700-1772). 
a pupil of Hoerhaave, under the patronage of Maria Theresa. 
Van Swieten's commentaries on the aphorisms of BoerhaaVe are 
thought more valuable Ilian the original text. Other eminent 
names of the same school are Anton de Haen (1704-1776), 
Anton Stiirck (1731-1803), Maximilian Stoll (1742-1788), and 
John Peter Frank (1745-T821), father of Joseph Frank, before 
mentioned as an adherent of tiic Brownian sj stcra, and like 
his son carried away fur a time by the new doctrines* This, 
the old “ Vienna School,” was not (distinguished for any notable 
diseoveries, but for success in clinical teaching, and for its 
sound mctiiod of studying the actual facts of disca.se during 
life and after death, whieh largely contributed to the establish¬ 
ment of the “ positive medicine " of the iqth century. 

One novelty, however, of the first importance is due to a 
Vienna physician of flic period, Leopold Auenbrugger (1722- 
1809), the inventor of the method of recognizing aiseases of 
the chest hy percussion. Aiienbrugger’s method was tliat 
of direct pcrcu.ssion witli the tips of the fingers, not that whicfi 
is now used, of mediate pcrcu.ssion with the intervention of a 
finger or ples.simeter; hut the results of his method were the 
same and its value nearly as great. Auonbrugger’s great 
work, the Invenlnm novum, was published in 1761. The new 
practice was received at first with contempt and even ridicule, 
and afterwards by Stoll and Peter P'rank with only grudging 
approval. It did not receive due recognition till 1808, when 
J. N. Gorvisart translated the Invenfum novum into P'rench, 
and Aiicnbrugger’s method rapidly attained a European repu¬ 
tation. Surpassed, but not eclipsed, by the still morit important 
art of auscultation introduced by R. T. H. Laennec, it is hardl)' 
t(X) much to say that this simple and purely mechanical invention 
has had more influence on the development of mixlcrn medicine 
than all the ‘‘ systems " evolved by the most brilliant intellects 
of the 18th centur)'. 

kise of the Positive School in Prance .—'The reform of medicine 
in ftanre must he dated from the great intellectual awakening 
caused by the Revolution, hut more definitely starts with the 
researches in anatomy and physiology of Marie Francois Xavier 
Bichat (1771-1802). The importance in scitaice of Bichat'.-- 
classical works, especially of the Anatomic ginerale, cannot La- 
estimated here; we can only point out Rheir value as supplying 
a new basis for patlwlog)- or the science of disoa.se. Among 
the most ardent of his followers was Frumjois Joseph Victor 
Broussais (1772-1838), whose theoretical views, partly founded 
on tlKise of Brown and jw-rtly on the so-called vitalist school 
of Theopliile Bordeu (1722-1776) and Paul Joseph Barthez 
(1734-1806), diffcrctl from these essentially in being avowedly- 
based on anatomical observations. Broussais's chief aim was 
to find an anatomical basis for all diseases, but he is especially 
known for his attempt to explain al! fevers as a consequence 
of irritation or inflammation of the intestinal canal (gastro- 
enterite). A number of other maladies, especially general 
diseases and tlio.se commonly regarded ;us nervous, were attri¬ 
buted to the same cause. It would be impossible now to trace 
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The appredatioD of his work in physioio^y belongs to the history 
of that acknce; we are only concerned here with its influence on 
medicine. Hallw'B definition of irritability a.s a property of muscular 
tissue, and its distinction from .sensibility as a jjropcrty of nerves, 
struck at the root of the pisvaihng hypothesis respecting animal 
activitv'. It was no longer necessary to suppose that a half- 
conscitius “ anima *' was directing every movement. Moreover, 
Haller's vi«\vs did not rest on a priori speiailution, but on numerous 
cxjrerlments. He was among the flrst to mvestigalc the action of 
medicines on healthy persons. Hntortuiicitely the lesson which 
his contemporaries learnt was nr)t the importance of experiment, 
but only the need of contriving other " systems " less open to objec- 
Pon; and thus the influence ol Haller led directly to the theoretical 
subtleties o) William Cullen and John Brown, and only indirectly 
and later on to the general .inatornv of M. i''. X. Bielial. The great 
name of Haller docs not therefore ocriipy .i very proiiiinenl pl.nce 
in the history of practtcal medicine. 

The work of Giovanni Battista .Morgagni (Kifla 1771) had and 
still preserves a jiernianeiit importance beyond that of all the 
contemporary theonsts. In a series ot letters, l>c iKiithus of niu.iis 
mitrhorum per anotovieii ivda^aUi,, jiiililished when lie was in his 
eightieth year, he descilvs the .ippearames met with at the posl- 
morteni examination as well as the svniplonis during life in a 
numlier of cases of various diseases. It was not the first work of 
the kind. The 'swiss physieian, Thfeiphile Boiiel (1 (iJo- iOfip), 
liad published Jus ^rhnl. iciiim in 1^70; and observations of post¬ 
mortem upneaninces had hern made by Molitamis, 1 ’. 'iTlij , 
Raymond Vn n.sseiis, M. VuKilva, G. M. l.iincisi, Haller and 
others, iait never beJore was so large .1 eolleetion of cases brought 
together, di .s< ribed witli smli aciurary, or illustrated with equal 
anatomical and nedical knowledge. Morgagni's work at once 
made an ejioili in the science. .Morbid anatomy now berame a 
recognised braucti of medical rusearcli, and the movement was 
started which has lasted lill oiir own day. 

The contribution of Morgagni to medical science iiinst be ri'garded 
as ill .some respects the eniinlerpart of Hyrlrnlmm's. The latter 
liad, in neglecting aniitoniv, tiegleeted the mo.st solid Imais lor 
sliidving tin- natural history ol disease; though perliaiis it was less 
Ironi choice than because liis praclu e, as he was not attaclied to a 
Jiospital, gave him no opyiortiimPcs. But it is on Hie cniiiliination ol 
the two methods - thatol Sydenham am! of Morgagni—that modern 
medicine rests; anri it is through these that it has been able to make 
steady progress 111 its own held, jiidepemlently of the advance ol 
physiology or oLliei scieiu'es. 

"The metliod of .Morgagni found many imit.itoi ., Isith in his own 
country and in others. Tn Kiigl.aiid the first important name in 
thislield is at the same time that of the first writer of a systematic 
work 111 any language on morbid anatomy, Matthew Tlailiie (17(11- 
a nephew ol John and William Iluiitei, who luiblished his 
treatise in 179.';. 

Calten and Htown. - It remains to sjietik of two syatenmtie 
writers on medicine in the iSth eeiilnry, whose great re]iHtation 
prevents tiiem Iroin being passeil over, though their real coiitrilin- 
lion to ttie progiess of miidiciiie was not great- t'lilleii and Brown. 

William Cullen (1710 i7<)o) was a most eminent and pojnilar 
jirofessor oi medicine at Kdiiihurgh. The same academical influ¬ 
ences as surrounded ttie Diilrh .and German founders ol systems 
were daubf.less jiartlv eoiieerned in lending him to form ttie plan 
of a comprehensive system ol medicine. Cnllon's system was 
largely based on the new jihysiological doctrine of irritabilily, but 
is especially iiotiieablc for tlie iinjioi lain e allaclied to nervous 
action. Thus even gout was regarded as a “ neurosis." These 
patliological priiieiiiles of Ciillon are contained in his First Unn of 
the Practice of I'hvsn, an extremely ])0|iular hook, olten reprinted 
and translated. More inijiortancc is to be attadled to his A’uso/egv 
or Clasii/iraliaii of Piseases. Tlio utteinpl to i lassily diseases on 
a natural historv plan was not new, having been commenced by 
Saiivages and others, and is perhaps not a task of the highest 
imiiortance. Cullen drew out a clas.silic,alion ol great and neodless 
conijilexity, the cliief part ol winch is now forgotten, but sei'erul 
of Ins main rlivisions are still preserved. 

It is diliiciiH to form a clear esliiiiaie of the importance ot the 
l.cst systematwef ol niediciiie John Brown {171S-17BB)—for,though 
in Kiigland he iia.s been but little regarded, the wide though shoil- 
lived popularity ol his svstem on the Continent shows that it must 
have contained some elements of brilliancy, if not originalitv. 
His theory of inedieine professed to explain the processes of life 
.and disease, and Hie methods of dire, upon one simple prineiple- 
tlmt of the properly of " e.xcitabdilv," in virtue of which the 
'■ exciting powers,” ddimd .i.s being (1) esteriial (orces and (r) the 
tunctions ol the sysleni itselt, call forlli the vital phenomena “ sense, 
motion, mental function and passion." .Ml exciting powers are 
stimulant. Hie amrarciit debilitating or sedative effect of some 
being due to a deficiency m Hie degree of stimulus; so that the 
final conclusion is that " the whole phenomena of life, licalth as 
well as disease, consist in stimulus and nothing else." Brown 
recognized some diseases ns sthenn. others as nythi'nir, the latter 
requiring stimulating treatment, the former the reverse; but his 

iractical conclusion was that 07 % of all diseases required a “ stimu- 

ating " treatment. In this he claimed to have made the most 


salutary mfonn because all ph^icians from Hippocrates had 
treated diseases by depletion and debilitating measures with the 
object of curing by elimination. It would be unprofitable to 
attempt a completp analysis of the Brunonian system; and it is 
diflicult now to understand why it attracted so much attention in 
its day. To us at tlic present time if seems merely a dialectical 
construction, having its beginning aud end in dolifiitions; the words 
power, stimulus, &c., being used in such a way as not to correspond 
to any precise physical conceptions, still less to definite material 
objects or forces. One recommendation of the .system was that 
it favoured a milder system ol treatment than was at tliat time in 
vogue; Brown may be said to have liccn tlic first advocate of the 
modem stiinulant or feeding treatment of fevers. He advocated 
the use of " uniuiBl soups " or licet tea. b'drlher, he had the 
discernment to see that certain si’iiiptoms- such as convulsions 
and delirium, which were then commonly hold always to indicate 
inflammation—were often really signs oJ weakness. 

The fortunes of Brown's system (called, from liaiing been origin¬ 
ally wi ll leu ill Latin, the lininonian) form one of tlic strangest 
clin]iters in Hie historv of medicine. Tii Scotland, Brown so far 
won the synipaHiy of the students tliat riotous conflicts took place 
lietweoii his pariisan.s and opponents. In l.iiglaiid ins system 
took little root. Ill Italy, on the other hand, it reieiv ed enthusiastic 
supjiort, and, naturally, a coiiespnndiiig degree ol oiijiOsition. 
The nio'.l important adlierciit to Brown's system was J. Rasori 
(1703 ib.i;), who tiiight it a.s jirofissor at Pavia, but afterwards 
substituted his own system of conira-stiniulus. The theoretical 
dilfcreiKis between this aud Hie " stiimilus ” theory need not be 
cxjiounded. The jiiactic.al diflereiiie in the i-iirrcspoiiding treat¬ 
ment W'as very gre.-it, ,is Rasori advocaied a eopaous use ol bleeding 
and of depressing remedies, such as antimony. Joscpli Frank 
('77-1-rBqi), a German professor at Paviii, iilterwards of Vienna, 
Hie auUiiir of an eiieyclopaedic work on iiiedKine now lorgotlen, 
embraced Hie Rriinoniaii .system, Hiougli he alterwards introduccHl 
some niodificalioiis, and tninsplanled it tn Vienna. Many names 
are quoted us luirtisaiis or opiionents ol Hie Brunonian system in 
Italy, but scarcely one of them has any other claim to be remem¬ 
bered. In Geriiiaiiy the new system called lortli, a little later, 
no less enthusiasm and controversial heat. Girtanrier (17(10- 
Tkon) first began to siiread the new ideas (though giving them 
out us his own), but Weikivul was the first avowed advocate ot 
the .system. Rosclilaub (i7riB-l«,i,s) modihed Brown’s system into 
the thcoiy of excitemiint {Emguiii;sthcuric), whicli for a time was 
estreniely iiniuilar ill Germany. The entliasiasm of the younger 
Brunoniaivi in Germany w.is as great as in h'dinluirgh nr in Italy, 
and lad to serious riots in the university ot Gottingen. In America 
the system was eiiHiusiastically ackqited liy tv noted jihyaicinn, 
liunjamiii Rush (174.') 1B13), ol Philadeliiliia, who was lollowed 
by a coiisidurable .scliool. i'rame was not more iiiflueiieed by the 
new school than I'ngland. In both ctniiilrics the tendemey towards 
positive science und progress liv obpative Investigation was too 
marked lor any Hieorelieal system to have more than a passing 
influence. In France, however, Hie iiifliuiice ql Buiwn's Uieones 
is very clearly .seen in the wrilings ot Franyois J. V. Broiissais, 
who, ihoiigh not rightly classed with the system makers, .since his 
condiisions were ])artly based upon anatomical investigation, 
resembled them ill his attempt lo unite theory and practire in one 
1 Ompriiheiibive synlhe.sis. 'Hie explanation ol the meteoric sjilcil- 
doiir of the lininonian sv.stem in other coiiiilriis seems lo lie j.s 
hillowB. In Italy the period of intclicctii.al decadence had set in, 
and no serious .scientific ardour lemained to withstand the novelties 
of abslrnd theory, In Germany the case was somewhat dificrciit. 
Intellectual activity was not waiiUiig, but tlic great acUievenients 
of Hie iSlh rentiiry in philosophy and the moral sciences had 
fostered a love ol ahslrilct speciil.ation; and some sort of rosmical 
or general system was thought iiuliS]ietlBalile in every department 
of special srience. Henro another generation had to jiass away 
licforu Germany found herself on the level, in .scientific investigation, 
of France and TvngLand. 

Before the tlieoietie tendency nf the iRHi eenliirv' was quite 
exhausted, it displaved itself in a system which, Ihnugh in sonio 
rcs]iei Is isiil.ated in the liistory of ineilirine, stands nearest lo that 
of Brown—that, nanielv, of llahncinann (see llfiMOFopATHYl, 
S. C. !'■ Hahnemann (1733 1844) was in conception as revolutionary 
a reformer of medicine as Paracelsus. He professed to base medicine 
entirely on a knnwledge of symptoms, regarding all investigation 
of the causes of symptoms as useless While thus rejecting all the 
lessons of morbid .inalomv- and jiathologv, he ]iiit forward views 
respecting Hie cause-, ol disease wliii h hardly Ix'ar lo be seriou.slv 
stated. .Ml rhronu in.iladics rrsnlt either from three (li.scase.s—■ 
psora (the itch), .sypliilis or syei .sis (a skin disease), nr else are 
maladies produced by medicines. Seven-eighths of all chronic 
diseases are product'd by itch driven inwards.^ (It is fair to rty 
that these views were published in one of his later works.) In 
treatment of disease Hahnemann rfjected entirely the notion cf 
a vis tncdinitris naturae, and was guided by his well-known principle 

' The itch (scabies) is really an affection produced by the presence 
in the akin of a species of mite (Acaius scahiei), and when this is 
destroyed or removed the disease is at an end. 
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model of clinical teaching, and indeed eeived as such to. the most 
popular teacher of the Puis school in the middle of thif century, 
Tteusseau. William Stokes (1804-1878) vas especially ^o«n for 
his works on diseases of the chest and of the heart, and ior bis 
clinical teaching. 

German Medt^ne from 1800 to 1840 .—Of the other countries 
of Europe, it is now only necessary to mention Germany. Here 
the chief home of positive medicine was still for a long time 
Vienna, where the “new Vienna.school” continued and sur¬ 
passed the glory of the old. Joseph Skoda (1805-1881) extended, 
and in some respects corrected, the art of auscultation as left 
by Laennec. Karl Rokitansky (1804-1878), by his colossal 
labours, placed the science of morbid anatomy on a permanent 
basis, and enriched it by numerous discoveries of detail. Most 
of the ardent cultivators of this science in Germany in the next 
generation were his pupils. In the other German schools, 
though some great names might be found, as Moritz Heinrich 
Romberg (179.S-1873), the founder of the modem era in the 
study of nervous diseases, the general spirit was .scholastic 
and the result barren till the teaching of one man, whom the 
modem German physicians generally regard as the regenerator 
of scientific medicine in their country, made itself fell. Johann 
Lucas Schhnlein (1793-1S64) was first professor at Wurzburg, 
afterwards at Zurich, and for twenty years at Berlin (from 
1830-1859). Schonlein's positive contributions to medical 
science were not large; but he made in 1839 one discovery, 
apparently small, but in reality most siigge.stive, namely, 
that the contagious disease of the head called favus is produced 
by the growth in the hair of a parasitic fungus. In this may 
be found the germ of the startling modem discoveries in parasitic 
disca.scs. Hi.s systematic doctrines founded the so-called 
‘ natural history school”; hut his real merit was that of the 
founder or introducer of a method. In'the words of H. Ha.scr: 

" Schdnlein has the incontestable merit of having been the first 
to establish in Germany the exact method of the French anrl 
the English, and to impregnate this method with the vivifying 
spirit ol German re.scarch.” (J. F. 1’.) 

Modern Prrtgrfss.—In recent times the positive hent of modern 
knowledge and methods in other .spheres of science and thought, 
and especially in biology, has influenced medicine profoundly. 
Minuter accuracy of obser\'alion was inculcated by the labours 
and teaching of the great anatomists of the i7tli century: 
and, fur modern times, experimental physiology was instituted 
by Harvey, anatomy having done little to interpret life in its 
dvnamir aspects. For medicitic in England Harvey did what 
William Gilbert did for physics ami Robert Boyle for chemistry : 
he insisted upon direct interrogation of natural processes, 
and thereby annihilated the ascendancy of mere authority, 
which, while nations were in the making, was an c.ssential 
principle in the welding together of heterogeneous and turbulent 
peoples. The degradation of medicine between Galen and 
Harvey, if in part it consisted in the blind following of the 
authority of the former physician, was primarily due to other 
cause.s; and its new development was not due to the discovery 
of the experimental method alone : social and political cau.ses 
also are concerned in the advance even of the exact sciences. 
Among such contributory causes is the more familiar intercourse 
4)f settled nations which we enjoy in our own day; the ideas 
of one nation rapidly permeate neighbouring mitions, and by 
the means of printed books penetrate into remoter provinces 
and into distant lands. Hence the description of the advance 
of medicine in western Europe and America may for the latest 
stage be taken as a whole, without that separate treatment, 
nation by nation, which in the history’ of earlier times was 
necessary. Italy lo.st the leading place she had taken in the 
new development of science. The several influences of modem 
Germany, France and America became of the first importance 
to ICnglish medicine; but these tides, instead of pursuing their 
courses as independent streams, have become confluent. The 
work of Theodor Schwann (1810-1882), Johannes Muller (1809- 
1875), Rudolph Virchow and Karl Ludwig (1816-1895) 
Germany, of R. T. H. Laennec and Claude Bernard in France, 
was accepted in England, as that of Matthew Baillie, Charles 


Bell, Bi%ht, Gnves and othert of the Britirii school, quicldv 
made itself felt abroad. ■ 

The character of modem medkine cannot be mmwmd » 
a word, as, with more or less ap^ess, that of some previous 
pmods may be. Modem medicine, like modem „ , 

science, is as boldly speculative as it has been in, mStiU 
wy age, and yet it is as observant as in any natural- Meao4 
istic period; its success lies in the addition to these 
qualities of the method of verification; the fault of previous 
times being not the activity of the speculative faculty, without 
which no science can be fertile, but the lack of methodical 
reference of all and sundry propositions, and parts of proposi¬ 
tions, to the test of experiment. In no department is the 
experimental method more continually justified than in that 
of the natural history of disease, which at first sight would 
SMm to have a certain independence of it and a somewhat exclu¬ 
sive value of its own. Hippocrates had no opportunity of 
verification by necropsy, and .Sydenham ignored pathology; 
yet the clinical features of many but recently described diseases, 
such, for example, as that named after Graves, and myxoedema, 
both associated with perversions of the thyroid gland, lay 
as open to the eye of physicians in the past as to our own. 
./^ain, to the naturalist the symptoms of tabes dorsalis were 
distinctive enough, had he noted them. No aid to the trained 
eye was necessary fojlSfich observations, and for many other 
such; yet, if, Vjq-^lce Sir Thomas Watson (1792-1882) as a 
modem Sydehliam, we may find in his lectures no sSspicion 
that there may be a palsy of muscular co-ordination apart from 
deprivation of strength. Indeed, it does not seem to have 
occurred to any one to compare the muscular strength in the 
various kinds of paraplegia. Thus it was, partly because 
the habit of acceptance of authority, waning but far from 
extirpated, dictated to the clinical observer what he should 
see: partly because the eye of the clinical observer lacked that 
special training which the hahit and influence of experimental 
verification alone cun gi\ e, that physicians, even acute and 
practised physicians, failed to see many and many a sympto¬ 
matic series which went through its evolutions conspicuously 
enough, and needed for its appreciation no unknown aids 
or methods of research, iior anv further advances of‘patho¬ 
logy. We see now that the practice of the experimental method 
endows with a new vision both the experimenter himself and. 
through his influence, those who are associated with him iii 
medical science, even if these he not themselves actually 
eng.aged in experiment; a new discipline is impo.sed upon old 
faculties, as is seen as well in other sciences ns in those 
on which medicine more directly depends. An<t it is not 
only the perceptions of eye or ear which tell, but also the 
as.sociation of concepts behind these adits of the mind. It 
was the concepts derived from the experimental methods of 
Harvey, I.avoisier, Liebig, Claude Bernard, Helmholtz, Darwin, 
Pasteur, Lister and others which, directly or indirectly, trained 
the eyes of clinicians to observe more closely and accurately; 
and not of clinicians only, but also of pathologists, such as 

Matthew Baillie, Cruveilliier, Rokitansky, Bright, Virchow_ 

to name but a few of those, who, with (as must be admitted) 
new facilities for necropsies, began to pile upon us discoveries 
in morbid anatomy and histology. If at first in the i8th century, 
and in the earlier 19th, the discoveries in^his branch of medical 
knowledge had a certain isolation, due perhaps to the pre¬ 
possessions of the school of Sydenham, they soon became the 
property of the physician, and were brought into co-ordination 
with the clinical phenomena of disease. The great Morgagni, 
the founder of morbid anatomy, himself set the example of 
carrying on this study parallel with clinical observation; and 
always insisted that the clinical story of the case should be 
brought side by side with the revelations of the necropsy. In 
pathology, indeed, Virchow’s (1821-1902) influence in the 
transfiguration of this branch of science may almost be compared 
to that of Darwin and Pasteur in their respective domains. 

In the last quarter of the 19th century the conception grew 
clearer that morbid anatomy for the most’part demonstrates 
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The appredatioD of his work in physioio^y belongs to the history 
of that acknce; we are only concerned here with its influence on 
medicine. Hallw'B definition of irritability a.s a property of muscular 
tissue, and its distinction from .sensibility as a jjropcrty of nerves, 
struck at the root of the pisvaihng hypothesis respecting animal 
activitv'. It was no longer necessary to suppose that a half- 
conscitius “ anima *' was directing every movement. Moreover, 
Haller's vi«\vs did not rest on a priori speiailution, but on numerous 
cxjrerlments. He was among the flrst to mvestigalc the action of 
medicines on healthy persons. Hntortuiicitely the lesson which 
his contemporaries learnt was nr)t the importance of experiment, 
but only the need of contriving other " systems " less open to objec- 
Pon; and thus the influence ol Haller led directly to the theoretical 
subtleties o) William Cullen and John Brown, and only indirectly 
and later on to the general .inatornv of M. i''. X. Bielial. The great 
name of Haller docs not therefore ocriipy .i very proiiiinenl pl.nce 
in the history of practtcal medicine. 

The work of Giovanni Battista .Morgagni (Kifla 1771) had and 
still preserves a jiernianeiit importance beyond that of all the 
contemporary theonsts. In a series ot letters, l>c iKiithus of niu.iis 
mitrhorum per anotovieii ivda^aUi,, jiiililished when lie was in his 
eightieth year, he descilvs the .ippearames met with at the posl- 
morteni examination as well as the svniplonis during life in a 
numlier of cases of various diseases. It was not the first work of 
the kind. The 'swiss physieian, Thfeiphile Boiiel (1 (iJo- iOfip), 
liad published Jus ^rhnl. iciiim in 1^70; and observations of post¬ 
mortem upneaninces had hern made by Molitamis, 1 ’. 'iTlij , 
Raymond Vn n.sseiis, M. VuKilva, G. M. l.iincisi, Haller and 
others, iait never beJore was so large .1 eolleetion of cases brought 
together, di .s< ribed witli smli aciurary, or illustrated with equal 
anatomical and nedical knowledge. Morgagni's work at once 
made an ejioili in the science. .Morbid anatomy now berame a 
recognised braucti of medical rusearcli, and the movement was 
started which has lasted lill oiir own day. 

The contribution of Morgagni to medical science iiinst be ri'garded 
as ill .some respects the eniinlerpart of Hyrlrnlmm's. The latter 
liad, in neglecting aniitoniv, tiegleeted the mo.st solid Imais lor 
sliidving tin- natural history ol disease; though perliaiis it was less 
Ironi choice than because liis praclu e, as he was not attaclied to a 
Jiospital, gave him no opyiortiimPcs. But it is on Hie cniiiliination ol 
the two methods - thatol Sydenham am! of Morgagni—that modern 
medicine rests; anri it is through these that it has been able to make 
steady progress 111 its own held, jiidepemlently of the advance ol 
physiology or oLliei scieiu'es. 

"The metliod of .Morgagni found many imit.itoi ., Isith in his own 
country and in others. Tn Kiigl.aiid the first important name in 
thislield is at the same time that of the first writer of a systematic 
work 111 any language on morbid anatomy, Matthew Tlailiie (17(11- 
a nephew ol John and William Iluiitei, who luiblished his 
treatise in 179.';. 

Calten and Htown. - It remains to sjietik of two syatenmtie 
writers on medicine in the iSth eeiilnry, whose great re]iHtation 
prevents tiiem Iroin being passeil over, though their real coiitrilin- 
lion to ttie progiess of miidiciiie was not great- t'lilleii and Brown. 

William Cullen (1710 i7<)o) was a most eminent and pojnilar 
jirofessor oi medicine at Kdiiihurgh. The same academical influ¬ 
ences as surrounded ttie Diilrh .and German founders ol systems 
were daubf.less jiartlv eoiieerned in lending him to form ttie plan 
of a comprehensive system ol medicine. Cnllon's system was 
largely based on the new jihysiological doctrine of irritabilily, but 
is especially iiotiieablc for tlie iinjioi lain e allaclied to nervous 
action. Thus even gout was regarded as a “ neurosis." These 
patliological priiieiiiles of Ciillon are contained in his First Unn of 
the Practice of I'hvsn, an extremely ])0|iular hook, olten reprinted 
and translated. More inijiortancc is to be attadled to his A’uso/egv 
or Clasii/iraliaii of Piseases. Tlio utteinpl to i lassily diseases on 
a natural historv plan was not new, having been commenced by 
Saiivages and others, and is perhaps not a task of the highest 
imiiortance. Cullen drew out a clas.silic,alion ol great and neodless 
conijilexity, the cliief part ol winch is now forgotten, but sei'erul 
of Ins main rlivisions are still preserved. 

It is diliiciiH to form a clear esliiiiaie of the importance ot the 
l.cst systematwef ol niediciiie John Brown {171S-17BB)—for,though 
in Kiigland he iia.s been but little regarded, the wide though shoil- 
lived popularity ol his svstem on the Continent shows that it must 
have contained some elements of brilliancy, if not originalitv. 
His theory of inedieine professed to explain the processes of life 
.and disease, and Hie methods of dire, upon one simple prineiple- 
tlmt of the properly of " e.xcitabdilv," in virtue of which the 
'■ exciting powers,” ddimd .i.s being (1) esteriial (orces and (r) the 
tunctions ol the sysleni itselt, call forlli the vital phenomena “ sense, 
motion, mental function and passion." .Ml exciting powers are 
stimulant. Hie amrarciit debilitating or sedative effect of some 
being due to a deficiency m Hie degree of stimulus; so that the 
final conclusion is that " the whole phenomena of life, licalth as 
well as disease, consist in stimulus and nothing else." Brown 
recognized some diseases ns sthenn. others as nythi'nir, the latter 
requiring stimulating treatment, the former the reverse; but his 

iractical conclusion was that 07 % of all diseases required a “ stimu- 

ating " treatment. In this he claimed to have made the most 


salutary mfonn because all ph^icians from Hippocrates had 
treated diseases by depletion and debilitating measures with the 
object of curing by elimination. It would be unprofitable to 
attempt a completp analysis of the Brunonian system; and it is 
diflicult now to understand why it attracted so much attention in 
its day. To us at tlic present time if seems merely a dialectical 
construction, having its beginning aud end in dolifiitions; the words 
power, stimulus, &c., being used in such a way as not to correspond 
to any precise physical conceptions, still less to definite material 
objects or forces. One recommendation of the .system was that 
it favoured a milder system ol treatment than was at tliat time in 
vogue; Brown may be said to have liccn tlic first advocate of the 
modem stiinulant or feeding treatment of fevers. He advocated 
the use of " uniuiBl soups " or licet tea. b'drlher, he had the 
discernment to see that certain si’iiiptoms- such as convulsions 
and delirium, which were then commonly hold always to indicate 
inflammation—were often really signs oJ weakness. 

The fortunes of Brown's system (called, from liaiing been origin¬ 
ally wi ll leu ill Latin, the lininonian) form one of tlic strangest 
clin]iters in Hie historv of medicine. Tii Scotland, Brown so far 
won the synipaHiy of the students tliat riotous conflicts took place 
lietweoii his pariisan.s and opponents. In l.iiglaiid ins system 
took little root. Ill Italy, on the other hand, it reieiv ed enthusiastic 
supjiort, and, naturally, a coiiespnndiiig degree ol oiijiOsition. 
The nio'.l important adlierciit to Brown's system was J. Rasori 
(1703 ib.i;), who tiiight it a.s jirofissor at Pavia, but afterwards 
substituted his own system of conira-stiniulus. The theoretical 
dilfcreiKis between this aud Hie " stiimilus ” theory need not be 
cxjiounded. The jiiactic.al diflereiiie in the i-iirrcspoiiding treat¬ 
ment W'as very gre.-it, ,is Rasori advocaied a eopaous use ol bleeding 
and of depressing remedies, such as antimony. Joscpli Frank 
('77-1-rBqi), a German professor at Paviii, iilterwards of Vienna, 
Hie auUiiir of an eiieyclopaedic work on iiiedKine now lorgotlen, 
embraced Hie Rriinoniaii .system, Hiougli he alterwards introduccHl 
some niodificalioiis, and tninsplanled it tn Vienna. Many names 
are quoted us luirtisaiis or opiionents ol Hie Brunonian system in 
Italy, but scarcely one of them has any other claim to be remem¬ 
bered. In Geriiiaiiy the new system called lortli, a little later, 
no less enthusiasm and controversial heat. Girtanrier (17(10- 
Tkon) first began to siiread the new ideas (though giving them 
out us his own), but Weikivul was the first avowed advocate ot 
the .system. Rosclilaub (i7riB-l«,i,s) modihed Brown’s system into 
the thcoiy of excitemiint {Emguiii;sthcuric), whicli for a time was 
estreniely iiniuilar ill Germany. The entliasiasm of the younger 
Brunoniaivi in Germany w.is as great as in h'dinluirgh nr in Italy, 
and lad to serious riots in the university ot Gottingen. In America 
the system was eiiHiusiastically ackqited liy tv noted jihyaicinn, 
liunjamiii Rush (174.') 1B13), ol Philadeliiliia, who was lollowed 
by a coiisidurable .scliool. i'rame was not more iiiflueiieed by the 
new school than I'ngland. In both ctniiilrics the tendemey towards 
positive science und progress liv obpative Investigation was too 
marked lor any Hieorelieal system to have more than a passing 
influence. In France, however, Hie iiifliuiice ql Buiwn's Uieones 
is very clearly .seen in the wrilings ot Franyois J. V. Broiissais, 
who, ihoiigh not rightly classed with the system makers, .since his 
condiisions were ])artly based upon anatomical investigation, 
resembled them ill his attempt lo unite theory and practire in one 
1 Ompriiheiibive synlhe.sis. 'Hie explanation ol the meteoric sjilcil- 
doiir of the lininonian sv.stem in other coiiiilriis seems lo lie j.s 
hillowB. In Italy the period of intclicctii.al decadence had set in, 
and no serious .scientific ardour lemained to withstand the novelties 
of abslrnd theory, In Germany the case was somewhat dificrciit. 
Intellectual activity was not waiiUiig, but tlic great acUievenients 
of Hie iSlh rentiiry in philosophy and the moral sciences had 
fostered a love ol ahslrilct speciil.ation; and some sort of rosmical 
or general system was thought iiuliS]ietlBalile in every department 
of special srience. Henro another generation had to jiass away 
licforu Germany found herself on the level, in .scientific investigation, 
of France and TvngLand. 

Before the tlieoietie tendency nf the iRHi eenliirv' was quite 
exhausted, it displaved itself in a system which, Ihnugh in sonio 
rcs]iei Is isiil.ated in the liistory of ineilirine, stands nearest lo that 
of Brown—that, nanielv, of llahncinann (see llfiMOFopATHYl, 
S. C. !'■ Hahnemann (1733 1844) was in conception as revolutionary 
a reformer of medicine as Paracelsus. He professed to base medicine 
entirely on a knnwledge of symptoms, regarding all investigation 
of the causes of symptoms as useless While thus rejecting all the 
lessons of morbid .inalomv- and jiathologv, he ]iiit forward views 
respecting Hie cause-, ol disease wliii h hardly Ix'ar lo be seriou.slv 
stated. .Ml rhronu in.iladics rrsnlt either from three (li.scase.s—■ 
psora (the itch), .sypliilis or syei .sis (a skin disease), nr else are 
maladies produced by medicines. Seven-eighths of all chronic 
diseases are product'd by itch driven inwards.^ (It is fair to rty 
that these views were published in one of his later works.) In 
treatment of disease Hahnemann rfjected entirely the notion cf 
a vis tncdinitris naturae, and was guided by his well-known principle 

' The itch (scabies) is really an affection produced by the presence 
in the akin of a species of mite (Acaius scahiei), and when this is 
destroyed or removed the disease is at an end. 



MODERN PROGRESS] 


MEDICINE 57 


views opened by the discoveries of Pasteur on the side 
of pathogcnv, and of J. F. Cohnheim (1839-18^) and of 
Iliya Metchnikoff on the dynamical side of his- 
Ptrtnmnd tology. Of the older ontological notions of disease 
latimmmt- strongest were those of the essence of fever and 
of the essence of inflammation. Broussais had done 
much to destroy the notion of fever as an entity, but by extrava¬ 
gances in other directions he had discredited the value of his 
main propositions. Yet, although, as Andral and other I'rench 
physicians proved, it was extravagant to say that all fevers 
take their origin from some local inflammation, it was true and 
most useful to insist, as Broussais vehemently insisted, that 
“ fever ’’ is no substance, but a generalization drawn from symp¬ 
toms common to many and various diseases springing from many 
various and often local causes; from causes agreeing perhaps 
onlv in the factor of elevation of the temperature of the body. 
To "the establishment of this new conception the improvement 
and general use of the clinical thermometer gave invaluable ad¬ 
vantages. This instrument, now indispensable in our daily work 
at the bedside, had indeed long been known both to physiolo¬ 
gists (Haller) and to clinicians. In the i8th century A. de Haen, 
and, in the United Kingdom, George Cleghorn (1716-1789) of 
Dublin and James Currie (1756--1805), carried on the use of the 
thermometer in fevers; and on the continent of Europe in later 
years F. G. I'", von Biirenspriing (1822-1865) and Eudwig Traube 
(1818-1876) did the same service; hut it is to the work of Karl 
August Wunderlich (1815-1877) that we owe the establishment 
of this means of precision ns a method of regular observation 
both in pathology and in clinical medicine. By his almost 
e.'diauslive comparison of febrile movements as symptomatic 
processes Wunderlich dealt the last blow to the expiring doctrine 
of the “ entity ” of “ fever while on the clinical side Breton- 
neau and Louis, in 1862-1872, by their careful clmical and patho¬ 
logical studies of forms of fever, relieved the new doctrine, 
of the extravagances of Broussais, and prepared the way for 
the imjiortant distinction of enteric from typhus fever by 
Af P. Stewart (1813-1883), William Jenner, William Budd 
(1811-1880), Charles Murchison (1830-1879), J. H. F. 
Autenrieth (1772-1835), Heinrich Gustav Magnus (1802-1870), 
Huss and others. By the learned and accomplished Armand 
Trousseau British and German influences were carried into 
I'rance. 

Meanwhile Cohnheim and Met.chnikoff were engaged in 
destroying the ontological conception not of fever only, hut also 
of inflammation, of which, as a local event, an ontological con¬ 
ception was no less strongly implanted. By his researches on 
the migration of the white corpuscles of the blood tbhnheim, 
on the bases laid by Virchow, brought the processes of inflam¬ 
mation within the scope of the normal, seeing in them but a modi¬ 
fication of normal processes under perturbations of relatively 
external incidence; even the formation of abscess was thus 
lirnught bv him within the limits of perversion of processes not 
differing essentially from those of health; and “ new formations, ’ 

plastic exudations,” and other discontinuous origins of an 
“ essential ” pathology, fell into oblivion. And it is not alien 
from the present point of view to turn for a moment to the light 
•thrown on the cardio-artcrial pulse and the measurement of its 
motions bv the more intimate researches into the phenomena of 
the circulation by many observers, among whom in the 19th 
century James Hope, E. J. Marry (1830-1904) and C. F. W. 
Ludwig will always take a leading place. By them the demon¬ 
stration of Harvey that the circulation of the blood is in large 
part a mechanical process, and nowhere independent of mechani- 
c.al laws, was considerably enlarged and extended. In particular 
the fluctuations of the pulse in fevers and inflammations were 
better understood, and accurately registered; and we can scarcely 
realize now that before Harvey the time of the pulse seems 
not to have been counted by the watch. Discovery in these 
various directions then led physicians to regard fever and inflam¬ 
mation not as separable entities, hut as fluctuating symptom- 
groups, due to swervings of function from the normal balance 
under contingent forces. 


As to such reforms in our conceptions of disease the advances 
of bacteriology profoundly contributed, so under the stress of 
consequent discoveries, almo.st prodigious in their 
extent and revolutionary effect, the conceptions of the 
etiology of disease underwent no less*a transforma- 
tion than the conceptions of disease itself. It is 
proper to point out here how intimately a pathology thus 
regenerated modified current conceptions of disease, in the 
linking of disease to oscillations of health, and the regarding 
many diseases as modifications of the normal set up by the 
impingement of external causes; not a few of which indeed may 
be generated within the body itself—“ autogenetic poisoning.” 
The appreciation of such modifications, and of the working of 
such causes, has been facilitated greatly by the light thrown 
upon normal processes by advances in physiology; so dependent 
is each branch of knowledge upon the advances of contiguous and 
incident studies. To biological chemistry we have been deeply 
indebted during the latter half of the 19th century. In 1872, 
Hoppc-Seyler (1825-1895) gave a new beginning to our know¬ 
ledge of the chemistry of secretion and of excretion; and later 
students have increased the range of phy.siological and patho¬ 
logical chemistry by investigations not only into the several 
stages of albuminoid material and the transitions which all food¬ 
stuffs undergo in digestion, but even into the structure of proto¬ 
plasm itself. Digestion, regarded not long ago as little more 
than a trituration and “ coction ” of ingesta to fit them for 
absorption and transfer them to the tissues, now appear^ as an 
elaboration of peptones and kindred intermediate products 
which, so far from being always bland, and mere bricks and 
mortar for repair or fuel for combustion, pass through phases of 
change during which they become so unfit for assimilation as to 
he positively poisonous. The formation of prussic acid at a 
certain period of the vital processes of certain plants may be given 
as an example of such phases; and poisons akin to inuscarin 
seem to arise frequently in development or regression, both in 
animals and plants. Thus the digestive function, in its largest 
sense, is now seen to consist, nut only in preparation and supply, 
but in no small measure also of protective and antidotal conver¬ 
sions of the matters submitted to it; coincidently with agents of 
digestion proper arc found in the circuit of normal digestion 
“ anti-substances ” which neutralize or convert peptones in 
their poisonous phases; an autochthonous ferment, such as 
rennet for instance, calling forth an anti-rennet, and so on. 
Now as our own bodies thus manipulate substances poisonous 
and antidotal, if in every hour of liealth we are averting self¬ 
intoxication, so likewise are we concerned with the various 
intruding organisms, whose processes of digestion arenas danger¬ 
ous as our own; if these destructive agents, which no doubt are 
incessantly gaining admission to our bodies, do not meet within 
us each its appropriate compensatory defensive agent, dissolution 
will begin. Thus, much of infection and immunity are proving 
to be but special cases of digestion, and teleological conceptions 
of protective processes are modified. 

Under the name of chemotaxis (W. Pfeffer) are designated 
certain of the regulative adaptations by which such ends are 
attained. By chemical warnings the defensive 
processes seem to bo awakened, or summoned; and 
when we think of the infinite variety of such possible 
phases, and of the multitude of correspo«ding defensive agents, 
we may form some dim notion of the complexity of the animal 
blood and tissues, and within them of the organic molecules. 
Even in normal circumstances their play and counterplay, 
attractive and repellent, must be manifold almost beyond con¬ 
ception; for the body may be regarded as a collective organiza¬ 
tion consisting of a huge colony of micro-organisms become 
capable of a common life by common and mutual arrangement 
and differentiation of function, and by toleration and utilization 
of each other’s peculiar products; some organs, such as the liver, 
for example, being credited with a special power of neutralizing 
poisons, whether generated under normal conditions or under 
abnormal, which gain entrance from the intestinal tract. As a 
part of these discoveries has arisen another but kindred doctrine, 
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The appredatioD of his work in physioio^y belongs to the history 
of that acknce; we are only concerned here with its influence on 
medicine. Hallw'B definition of irritability a.s a property of muscular 
tissue, and its distinction from .sensibility as a jjropcrty of nerves, 
struck at the root of the pisvaihng hypothesis respecting animal 
activitv'. It was no longer necessary to suppose that a half- 
conscitius “ anima *' was directing every movement. Moreover, 
Haller's vi«\vs did not rest on a priori speiailution, but on numerous 
cxjrerlments. He was among the flrst to mvestigalc the action of 
medicines on healthy persons. Hntortuiicitely the lesson which 
his contemporaries learnt was nr)t the importance of experiment, 
but only the need of contriving other " systems " less open to objec- 
Pon; and thus the influence ol Haller led directly to the theoretical 
subtleties o) William Cullen and John Brown, and only indirectly 
and later on to the general .inatornv of M. i''. X. Bielial. The great 
name of Haller docs not therefore ocriipy .i very proiiiinenl pl.nce 
in the history of practtcal medicine. 

The work of Giovanni Battista .Morgagni (Kifla 1771) had and 
still preserves a jiernianeiit importance beyond that of all the 
contemporary theonsts. In a series ot letters, l>c iKiithus of niu.iis 
mitrhorum per anotovieii ivda^aUi,, jiiililished when lie was in his 
eightieth year, he descilvs the .ippearames met with at the posl- 
morteni examination as well as the svniplonis during life in a 
numlier of cases of various diseases. It was not the first work of 
the kind. The 'swiss physieian, Thfeiphile Boiiel (1 (iJo- iOfip), 
liad published Jus ^rhnl. iciiim in 1^70; and observations of post¬ 
mortem upneaninces had hern made by Molitamis, 1 ’. 'iTlij , 
Raymond Vn n.sseiis, M. VuKilva, G. M. l.iincisi, Haller and 
others, iait never beJore was so large .1 eolleetion of cases brought 
together, di .s< ribed witli smli aciurary, or illustrated with equal 
anatomical and nedical knowledge. Morgagni's work at once 
made an ejioili in the science. .Morbid anatomy now berame a 
recognised braucti of medical rusearcli, and the movement was 
started which has lasted lill oiir own day. 

The contribution of Morgagni to medical science iiinst be ri'garded 
as ill .some respects the eniinlerpart of Hyrlrnlmm's. The latter 
liad, in neglecting aniitoniv, tiegleeted the mo.st solid Imais lor 
sliidving tin- natural history ol disease; though perliaiis it was less 
Ironi choice than because liis praclu e, as he was not attaclied to a 
Jiospital, gave him no opyiortiimPcs. But it is on Hie cniiiliination ol 
the two methods - thatol Sydenham am! of Morgagni—that modern 
medicine rests; anri it is through these that it has been able to make 
steady progress 111 its own held, jiidepemlently of the advance ol 
physiology or oLliei scieiu'es. 

"The metliod of .Morgagni found many imit.itoi ., Isith in his own 
country and in others. Tn Kiigl.aiid the first important name in 
thislield is at the same time that of the first writer of a systematic 
work 111 any language on morbid anatomy, Matthew Tlailiie (17(11- 
a nephew ol John and William Iluiitei, who luiblished his 
treatise in 179.';. 

Calten and Htown. - It remains to sjietik of two syatenmtie 
writers on medicine in the iSth eeiilnry, whose great re]iHtation 
prevents tiiem Iroin being passeil over, though their real coiitrilin- 
lion to ttie progiess of miidiciiie was not great- t'lilleii and Brown. 

William Cullen (1710 i7<)o) was a most eminent and pojnilar 
jirofessor oi medicine at Kdiiihurgh. The same academical influ¬ 
ences as surrounded ttie Diilrh .and German founders ol systems 
were daubf.less jiartlv eoiieerned in lending him to form ttie plan 
of a comprehensive system ol medicine. Cnllon's system was 
largely based on the new jihysiological doctrine of irritabilily, but 
is especially iiotiieablc for tlie iinjioi lain e allaclied to nervous 
action. Thus even gout was regarded as a “ neurosis." These 
patliological priiieiiiles of Ciillon are contained in his First Unn of 
the Practice of I'hvsn, an extremely ])0|iular hook, olten reprinted 
and translated. More inijiortancc is to be attadled to his A’uso/egv 
or Clasii/iraliaii of Piseases. Tlio utteinpl to i lassily diseases on 
a natural historv plan was not new, having been commenced by 
Saiivages and others, and is perhaps not a task of the highest 
imiiortance. Cullen drew out a clas.silic,alion ol great and neodless 
conijilexity, the cliief part ol winch is now forgotten, but sei'erul 
of Ins main rlivisions are still preserved. 

It is diliiciiH to form a clear esliiiiaie of the importance ot the 
l.cst systematwef ol niediciiie John Brown {171S-17BB)—for,though 
in Kiigland he iia.s been but little regarded, the wide though shoil- 
lived popularity ol his svstem on the Continent shows that it must 
have contained some elements of brilliancy, if not originalitv. 
His theory of inedieine professed to explain the processes of life 
.and disease, and Hie methods of dire, upon one simple prineiple- 
tlmt of the properly of " e.xcitabdilv," in virtue of which the 
'■ exciting powers,” ddimd .i.s being (1) esteriial (orces and (r) the 
tunctions ol the sysleni itselt, call forlli the vital phenomena “ sense, 
motion, mental function and passion." .Ml exciting powers are 
stimulant. Hie amrarciit debilitating or sedative effect of some 
being due to a deficiency m Hie degree of stimulus; so that the 
final conclusion is that " the whole phenomena of life, licalth as 
well as disease, consist in stimulus and nothing else." Brown 
recognized some diseases ns sthenn. others as nythi'nir, the latter 
requiring stimulating treatment, the former the reverse; but his 

iractical conclusion was that 07 % of all diseases required a “ stimu- 

ating " treatment. In this he claimed to have made the most 


salutary mfonn because all ph^icians from Hippocrates had 
treated diseases by depletion and debilitating measures with the 
object of curing by elimination. It would be unprofitable to 
attempt a completp analysis of the Brunonian system; and it is 
diflicult now to understand why it attracted so much attention in 
its day. To us at tlic present time if seems merely a dialectical 
construction, having its beginning aud end in dolifiitions; the words 
power, stimulus, &c., being used in such a way as not to correspond 
to any precise physical conceptions, still less to definite material 
objects or forces. One recommendation of the .system was that 
it favoured a milder system ol treatment than was at tliat time in 
vogue; Brown may be said to have liccn tlic first advocate of the 
modem stiinulant or feeding treatment of fevers. He advocated 
the use of " uniuiBl soups " or licet tea. b'drlher, he had the 
discernment to see that certain si’iiiptoms- such as convulsions 
and delirium, which were then commonly hold always to indicate 
inflammation—were often really signs oJ weakness. 

The fortunes of Brown's system (called, from liaiing been origin¬ 
ally wi ll leu ill Latin, the lininonian) form one of tlic strangest 
clin]iters in Hie historv of medicine. Tii Scotland, Brown so far 
won the synipaHiy of the students tliat riotous conflicts took place 
lietweoii his pariisan.s and opponents. In l.iiglaiid ins system 
took little root. Ill Italy, on the other hand, it reieiv ed enthusiastic 
supjiort, and, naturally, a coiiespnndiiig degree ol oiijiOsition. 
The nio'.l important adlierciit to Brown's system was J. Rasori 
(1703 ib.i;), who tiiight it a.s jirofissor at Pavia, but afterwards 
substituted his own system of conira-stiniulus. The theoretical 
dilfcreiKis between this aud Hie " stiimilus ” theory need not be 
cxjiounded. The jiiactic.al diflereiiie in the i-iirrcspoiiding treat¬ 
ment W'as very gre.-it, ,is Rasori advocaied a eopaous use ol bleeding 
and of depressing remedies, such as antimony. Joscpli Frank 
('77-1-rBqi), a German professor at Paviii, iilterwards of Vienna, 
Hie auUiiir of an eiieyclopaedic work on iiiedKine now lorgotlen, 
embraced Hie Rriinoniaii .system, Hiougli he alterwards introduccHl 
some niodificalioiis, and tninsplanled it tn Vienna. Many names 
are quoted us luirtisaiis or opiionents ol Hie Brunonian system in 
Italy, but scarcely one of them has any other claim to be remem¬ 
bered. In Geriiiaiiy the new system called lortli, a little later, 
no less enthusiasm and controversial heat. Girtanrier (17(10- 
Tkon) first began to siiread the new ideas (though giving them 
out us his own), but Weikivul was the first avowed advocate ot 
the .system. Rosclilaub (i7riB-l«,i,s) modihed Brown’s system into 
the thcoiy of excitemiint {Emguiii;sthcuric), whicli for a time was 
estreniely iiniuilar ill Germany. The entliasiasm of the younger 
Brunoniaivi in Germany w.is as great as in h'dinluirgh nr in Italy, 
and lad to serious riots in the university ot Gottingen. In America 
the system was eiiHiusiastically ackqited liy tv noted jihyaicinn, 
liunjamiii Rush (174.') 1B13), ol Philadeliiliia, who was lollowed 
by a coiisidurable .scliool. i'rame was not more iiiflueiieed by the 
new school than I'ngland. In both ctniiilrics the tendemey towards 
positive science und progress liv obpative Investigation was too 
marked lor any Hieorelieal system to have more than a passing 
influence. In France, however, Hie iiifliuiice ql Buiwn's Uieones 
is very clearly .seen in the wrilings ot Franyois J. V. Broiissais, 
who, ihoiigh not rightly classed with the system makers, .since his 
condiisions were ])artly based upon anatomical investigation, 
resembled them ill his attempt lo unite theory and practire in one 
1 Ompriiheiibive synlhe.sis. 'Hie explanation ol the meteoric sjilcil- 
doiir of the lininonian sv.stem in other coiiiilriis seems lo lie j.s 
hillowB. In Italy the period of intclicctii.al decadence had set in, 
and no serious .scientific ardour lemained to withstand the novelties 
of abslrnd theory, In Germany the case was somewhat dificrciit. 
Intellectual activity was not waiiUiig, but tlic great acUievenients 
of Hie iSlh rentiiry in philosophy and the moral sciences had 
fostered a love ol ahslrilct speciil.ation; and some sort of rosmical 
or general system was thought iiuliS]ietlBalile in every department 
of special srience. Henro another generation had to jiass away 
licforu Germany found herself on the level, in .scientific investigation, 
of France and TvngLand. 

Before the tlieoietie tendency nf the iRHi eenliirv' was quite 
exhausted, it displaved itself in a system which, Ihnugh in sonio 
rcs]iei Is isiil.ated in the liistory of ineilirine, stands nearest lo that 
of Brown—that, nanielv, of llahncinann (see llfiMOFopATHYl, 
S. C. !'■ Hahnemann (1733 1844) was in conception as revolutionary 
a reformer of medicine as Paracelsus. He professed to base medicine 
entirely on a knnwledge of symptoms, regarding all investigation 
of the causes of symptoms as useless While thus rejecting all the 
lessons of morbid .inalomv- and jiathologv, he ]iiit forward views 
respecting Hie cause-, ol disease wliii h hardly Ix'ar lo be seriou.slv 
stated. .Ml rhronu in.iladics rrsnlt either from three (li.scase.s—■ 
psora (the itch), .sypliilis or syei .sis (a skin disease), nr else are 
maladies produced by medicines. Seven-eighths of all chronic 
diseases are product'd by itch driven inwards.^ (It is fair to rty 
that these views were published in one of his later works.) In 
treatment of disease Hahnemann rfjected entirely the notion cf 
a vis tncdinitris naturae, and was guided by his well-known principle 

' The itch (scabies) is really an affection produced by the presence 
in the akin of a species of mite (Acaius scahiei), and when this is 
destroyed or removed the disease is at an end. 
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into his professional studies. The founding of new teaching 
universities, in which England, and even Erance, had been at 
some disadvantage as compared with Scotland and Germany, 
strengthened the movement in favour of enlarging and liberal¬ 
izing technical training, and of anticipating technical instruction 
by some broader scientific discipline; though, as in all times of 
transition, something was lost temporarily by a departure from 
the old discipline of the grammar school before a new scheme of 
training the mind in scientific habits and conceptions was estab¬ 
lished or fully apprehended. Yet on the whole, even from the 
beginning, the revolt Was useful in that it shook the position of 
the “ learned physician,” who took a literary, fastidious and 
meditative rather than an experimental interest in his profession, 
and, as in great part a descendant of the humanists, was never 
in full sympathy with experimental science. At ihe risk no 
doubt of some defects of culture, the newer education cleared the 
way for a more positive temper, awoke a new sense of accuracy 
and of verification, and created a sceptical attitude towards all 
conventions, whether of argument or of practice. Among the 
drawliacks of this temper, which on the whole made for progress, 
was the rise of a school of excessive scepticism, which, forgetting 
the value ol the accumulated .stores of cmpiri<'ism, despised 
those degrees of moral certainty that, in so complex a study and 
so tentative a practice as medicine, must be our portion for the 
present, anri even for a long future, liowevcr great the triumphs 
of medicine iriay hei'ouic. This scepticism took form in the 
school, most active between i860 and 1880, known as the 
school of “ ICxpectant Medicine.” 'Hiese teachers, genuinely 
touched with a sense of the scantiness of our knowledge, of our 
confidence in abstract terms, of the in.securily of our alleged 
‘‘facts,” case-histories and oh.servations, alienated from tradi¬ 
tional dogmatisms and disgusted by meddlesome polypharmacy 
—enlightened, moreover, by the issue of rases treated by means 
Mich as the homoeopathic, which were practiciilly ‘‘ expectant ” 
—urged that the only course open to the physician, dulv 
conscious of his own ignorance and of the mystery of nature, 
is«to put his patient under diet and nursing, and, relying on the 
tendency of all ecluilibriutns to recover themselves under 
perturbation, to await events (I’is mciUcatrix naturae). 'I'hose 
physicians who h.ad occupied themselves in the study of the 
exact er sciences, or more closely or more exclusively ol the 
nreckage of the post-mortem room, were the strongest men of 
this school, whether in England or abroad. 

Hut to sit down heli.)le.ss before human suffering is an un¬ 
endurable attitude. Moreover, the insight into origins, into 
initial morbid processes rc\'ealed b\- the pathologists, 
awoke more and more the hope of dealing with the 
elements of di.se,ise, with its first beginnings; and in 
the field of therapeutics, chemical and biological experiment, as in 
I he case of digitalis, mercury and the iodides, was rapidly sim¬ 
plifying remedies and defining their virtues, .so that these agents 
could be used at the bedside with more preeision. Furthermore, 
the a\'er..,ion from drugging had the advantage of directing men’s 
minds to remedies taken from the region of the phv.sical forces, 
('f electricity (G. B. Duchenne, 1806-1875), of gvmna.sties (Ling, 
1776-1839), of hydrop.athy (V. Priessnitz), of m.^ssage (Weir 
•Mitchell), of climate (James (’larke), of diet (R. B. Todd, King 
Chambers, ike.), and even of hypnotism (James Br.iid, 1795 ?- 
i860), lehile with the improvement ol the means of locomotion 
came the renewal of the old faith and the establishment of new 
rnethods in the ii.se of mineral .springs. These and such means, 
often in combination, took much of the place formerly given to 
the use of drugs. 

Agam, a like spirit dict.ated the use of the physical or “ natu¬ 
ral ” methods on a larger scale in the field of prevention. 
H ritne h'rom the new reg.ard given by physiologists and 
pathologists to the study of origins, and in the new 
hopes of thus dealing with disease at its springs, not in indivi¬ 
duals only but in cities and nations, issued the great school 
of Preventii'e Medicine, initiated in England—^E. A. I’arkes 
11819-1876), J. Simon, Sir B. W. Richardson (1828-1896), Sir 
11 . \V. Aclaiiii (1815-1900), Sir G. Buchanan (1831-1895), and 
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forwarded in Germany by Max von Pettenkofer (1818-1901). 
Hygiene became for pathology what milieu ” is for physiology. 
By the modification of physical conditions on a national scale a 
prodigious advance was made in thwart of preventing disease. 
The ghastly roll of infantile mortality was quickly purged of its 
darkest features (Ballard and others); aided by bapteriology, 
sanitary measures attained some considerable degree of exact¬ 
ness; public medicine gained such an ascendancy that special 
training and diplomas were offered at universities; and in 1875 
a consolidated act was passed for the United Kingdom estabUsh- 
ing medical officers of heafth, and responsible lay sanitary 
authorities, with no inconsiderable powers of enforcing the 
means of public health in rural, urban, port and other jurisdic¬ 
tions, with summary methods of procedure. A department of 
public health was formed witliin the precincts of the Local 
Government Board; government laboratories were established, 
and machinery was devised for the notification of infectious 
diseases. The enormous growth of town.s during the second 
half of the 19th century was thus attended with comparative 
safety to these great aggregates of mankind; and the death-rates, 
.so far from being increased, relatively decreased in substantial 
proportions. In 1878 an act was passed giving hke powers in 
the case of the infectious diseases of animals. Tlie establishment 
in England of the Register of qualified practitioners and of the 
General Medical Council (in 1858) did something, however 
imperfeeth', to give unity to the profession, unhappily bisected 
by ” the two colleges ”; and did much to organize, to strengthen 
and to piirif)- medical education and qualification. In 1876 
women were admitted to the Register kept by the Council. 
Iti 1871 the Anatomical Act of 1832 vvas amended; and in 1876 
the Vivisection Act was passed, a measure which investigators 
engaged in the mediral sciences of physiology and pathology 
re.senled as likely to prevent in England the. sidvanec of know¬ 
ledge of living function, hotli in its normal balance and in its 
alierrutieies, .-jiid moreover to .slacken that habit of incessant 
reference of propositions to s'crifieation which is as necessary to 
the clinical oKserver as to the experimentalist. However the 
opinion of later generations may stand in re.specl of the Vivisec¬ 
tion Act, It will surely appear to them that the other acts, largely 
based upon the results of experimental methods, stren;^ening 
and consolidating the mediral profession, and fortifying the 
advance of medical education, led directly to a fundamental 
change in the circumstances of the people in respect of health. 
The intelligent classes have become far better educated in the 
laws of health, and less disposed to quackery; the less intelligent 
are better cared for and protected by municipal and centraP 
authority. Thus the housing of the poor has been amproved, 
though this difficult problem is yet far from solution; not the 
largi' towns only, but the larger villages also, are clean.sed and 
drained; food has been submitted to inspection by skilled officers; 
wa.ter supplies have been undertaken 011 a vast scale; personal 
cleanliness has been encouraged, and with wonderful succe.ss 
efforts hav e been made to bring ri\ ilized Europe back from the 
effects of a long wiu'e of Oriental asceticism, which in its neglect 
and contempt of the body led men to regard filth even as a 
virtue, to its pristine rleanliness under the Greeks iind Romans. 
During the latter half of the iqtli century the death-rate of many 
towns was reduced by something like 50 %. Some plagues, 
such as typhii.s fever, have Ixien dispelled Others, such as enteric 
fever, have been almost banished from large areas; tind there is 
much reason to hope that cholera and plague, if introduced, 
could not get a footrtig in w estern Europe, or in any case could be 
combated on scientihe principles, and greatly reduced. Tem¬ 
perance in the use of alcohol has followed the demonstration not 
only of its unimportance as a food or tonic, but also of its harm¬ 
fulness, save in very small quantities. In the earlier part of the 
19th century, and in remoter districts even in its later years, the 
use of alcohol was regarded not a.s a mere indulgence, but as 
essential to health; the example of teetotallers, as seen in private 
life and in the returns of the insurance offices, ha.s undermined 
this preposse.ssioti. From the time of Plato medicine has been 
accused of ministering to the survival of uafit persons, and to 
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their propagation of children. But bodily defect is largely a 
result of evil circumstances, in the prevention of which the 
physician i.s not unsucressfuliy engaged, and the growth of 
sympathy means a stronger cement of the social structure. At 
any rate the mean standard of health will be raised, perhaps 
enormously. 

In the tropic.s, as well as in I'iurupe, such methods and such 
researches threw new light upon the causes and paths of the 
terrible infections of these climates. In 1880, two years before 
Koch discovered the bacillus of tubercle, (.'. L. A. Laveran 
(b. 1845) discovered the parasite of malaria, and truly conceived 
its relations to the disease; thus within two years were made two 
discoveries either of which was sufficient to make the honour of a 
century. Before the end of the njth century this di.scovery of 
the blood parasite of malaria was crowned by the hypothesis of 
Patrick Manson, proved by Ronald Ross, that malaria is propa¬ 
gated by a certain genus of gnat, which acts as an intermediate 
host of the parasite. Cholera (Haffkine) and yellow fever 
are yielding up their secrets, and falling under some control. 
The 20th century, liy means of this illumination of one of the 
darkest regions of disease, may diminish human suffering enor¬ 
mously, and may make habitable rich and beautiful regions of 
the earth’s surface now, so far as man’s work is concerned, con¬ 
demned to sterility. Moreover, freedom of trade and of travel 
has been promoted by a reform of the antiquated, cumbrous, 
and too oflen futile methods of quarantine—a reform as yet very 
far from complete, but founded upon a better understanding of 
the nature and propagation of disease. 

Special Departments. - Hitherto we have presented a .survey 
of the progress of the science and practice of medicine on general 
lines; it remains to give some indication of the 
Inetiioai. yf these subjects of .study and practice in 

particular departments. As regards infections, it is not to be 
supposed that our knowledge of these maladies has been ad¬ 
vanced by pathology and bacteriology only. In the clinical 
field also it has received a great enlargement. Diphtheria, long 
no doubt a plague among mankind, was not carefully described 
until by Pierre Bretonneau in iSab; and since his time our con¬ 
ception of this disease lifts been extended by the study of later, 
secondary and incidental phases of it, such its neuritis, which had 
always formed part of the diphtheritic scries, though the. con¬ 
nexion had not been detected. Influenza, again, was well known 
to us in i8,-^()-1840, yet clinical observers had niTt traced out those 
sequels svhich, in the form of neuritis and mental disorder, have 
impressed upon our minds the persistent virulence of this infec- 
*tion, and the manifold forms of its activity. By the discovery 
of the big illus of tubercle, the physician has been enabled to 
piece together a long and varied list of makidies under several 
names, such as scrofula and lupus, many of them long suspected 
to be tuberculous, but now known to belong to the series. It is 
on clinical grounds that-beriberi, scarlet fever, measles, &c., are 
recognized as belonging to the same cla-ss, and evolving in phases 
which differ not in intimate nature but in the more superficial 
and inessential characters of time, rate and polymorphism; and 
the impression is gaining strength that acute rheumatism belongs 
to the group of the infections, certain sore tlu-oats, chorea aj)d 
other apparently distinct maladies being terms of this series. 
Thus the field of disea.se arising not from es.scntial defect in the 
body, but from exlrtmal contingencies, is vastly enlarging; 
while on the other hand the great variability of individuals in 
susceptibility explains the very variable results of sueb extrinsic 
causes. Coincidcntly therewith, the hope of neutralizing infec- 
Jitma by fortifying individual immunity has grown brighter, 
jlw it appears that immunity is not a \'ery radical character, 
bti(Ate which, as in the case of vaccination, admits of modifica- 
tiolli||td accurate adjustment in the individual, in no long time 
antffll)^ no very tedious methods. Evidence is accumulating 
whiiot may end in the explanation and perhaps in the prevention 
of the (jjrfist of human woes—cancer itself, though at present 
inquiry ^iflieing directed rather to intrinsic than to extrinsic 
causes. 

1 When, leaving the infections, we look for evidence of progress 


in our knowledge of more or less local diseases, we may begin with 
the nervous system. It is in this department, from its abstruse¬ 
ness and complexity, tliat we should expect the 
advance of anatomy and physiology—normal and 
morbid—to be most delayed. If we consult the medical works 
even of the middle of the 19th century we shall find that, in the 
light of the present time, accurate knowledge in this sphere, 
whether clinical, pathological or therapeutical, could scarcely 
be said to exist. Even in the hands of J. A. Lockhart Clarke 
(1817-1880), one of the earliest investigators of nervous 
pathology, the improvement of the compound microscope had 
not attained the achromatism, the penetration and the magnifi¬ 
cation which have since enabled J. L. ('. Schroeder van der Kolk 
(1797-186^), Albert von Kblliker, Santiago Ramon y Cajal, 
C. Golgi (b. 1844) and others to reveal the minute anatomy of 
the nervous centres; while the discrimination of tissues and mor¬ 
bid products by stains, as in the silver and osmic acid methods, 
and in those known by the names of Carl Weigert or Marchi, 
had scarcely begun. In England the Hospital for the Paralysed 
and Epileptic was founded in 1859, where Charles E. Brown- 
Sequard (1817-1894), |. llughling.s-Jackson, Thomas Buzzard, 
Henry (’. Bastian(b. 18.S7), Sir W. R. Gowers and David Ferrier 
(b. 1843) found an adequate field for the clinical and patho¬ 
logical parts of their work. In P rance, in the wards of the Hotel 
Dieu, Guillaume Benjamin Duebenne (1806-1875), in association 
with Trousseau and in his private clinic, pursued his memorable 
clinical and therapeutical researches into the diseases of the 
nervous system; and Jean M. Charcot (1825-1893) in that great 
asylum for the wreckage of humanity- the .Salpetriire—dis¬ 
covered an unworked mine of chronic nervous disease. M. H. 
Romberg (1795-1873) and Theodor Meyncrt (1833-1892) also 
were pioneers in the study of nervous diseases, but it was not 
till later in the century that Germany took a high place in this 
department of medicine. The discoveries of the separate paths 
of sensory and motor impulses in the spinal cord, and conse¬ 
quently of the laws oi reflex action, by Charles Bell and Marshall 
Hall re.spectively, in their illumination of the phenomena ,pf 
nervous function, may be compared with the discovery in the 
region of the vascular system of the circulation of the blood; for 
therein a key to large classes of normal and aberrant functj^id 
and a fertile principle of interpretation were obtaijied„."Nor 
was the theory of reflex action lonfincd to the more “ meefi^- 
ical ” functions. By G. H. l.ewes and others the doc^g 
“ cerebral reflex ” was suggested, whereby actini\ji,„!p^ fest 
achieved only by incessant attention, became orgaiijztfSr- as 
conscious or subconscious habits; as for instance iq the playing 
on musical or other instruments, when acts even of a very 
elaborate kind may directly follow the impulses of sensations, 
conscious adaptation and the dehberate choice of means being 
thus economized. 'This law has important ethical and political 
bearings; hut in thi province, of disease this advance of what may 
be compared to the interlocking of points and signals has had 
wide influence not only in altering our conceptions of disease, 
but also in enlarging our views of all perturbations of function. 
The grouping of reflex “ units,” imd the paths wherein impulses 
travel and become associated, have, been made out by the physio¬ 
logist (Sherrington and others) working on the healthy animal, 
as well as by the record of disease; and not of spontaneous disease 
alone, for the artificial institution of morbid processes in animals 
has led to many of these discoveries, as in the method of A. V. 
Waller (1816 1870), who tracked the line, of nervous strands by 
experimental sections, and showed that when particular strands 
are cut off from their nutritive centres the consequent degenera¬ 
tion follows the line of the separated strands. By similar 
methods nature, unassisted, betrays herself but too often; in 
many instances—probably originating primarily in the nervous 
tissues themselves—the course of disease is observed to folltJw 
certain paths with remarkable consistency, as for instance in 
diseases of particular tracts of the spinal cord. In such cases tl^ 
paths of degeneration are so neatly defined tliat, when the tissu* 
arc prepared after death by modem methods, they are plainly 
to be seen running along certain columns, the subdivisiopS 
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of which in the normal state may hardly be distii^ishable one 
from another: some run in strips along the periphery of the 
spinal cord, at its anterior, middle or [josterior segments, as the 
case may be; in other cases such strips occur within its substance, 
whether along col^imns of cells or of white matter. It is needless 
to point out how such paths of disease, in their association with 
characteristic symptoms, have illuminated the clinical features 
of disca.se as well as the processes of normal function. 

Not, however, all diseases of the nervous system conduct them- 
.selves on these definite paths, for some of them pay no attention 
to the geography of structure, but, as one may say, blunder 
indiscriminately among the several parts; others, again, pick 
out particular parts definitely enough, but not parts immediately 
continuous, or even contiguous. Diseases of the latter kind are 
especially interesting, as in them we see that parts of the 
nervou.s structure, separated in space, may nevertheless be asso¬ 
ciated in function; for iastance, wasting of a group of muscles 
associated in function may depend on a set of central degenera¬ 
tions concurring in parts whose connexion, in spite of dissociation 
in space, we thus perceive. The undiscriminating diseases, on 
the other hand, we suspect not to be primarily of nervous 
origin, but to depend rather on the agency of other constituent 
tissues of this system, as of the blood-vessels or the connective 
elements. Thus, arguing iifrersely, we may learn something of 
the respective natures of these influences and of the way in 
which the nervous system is affected secondarily. 

Yet even the distribution of toxic matters hv the blood is not 
necessarily followed by general and indiscriminate injury to the 
nervous elements. In infantile palsy, for example, 
Anchormre t^bes dorsalis, there is good reason to believe 

Molecules, that, definitely as the traces of the disease arc 
found in certain physiologicallv distinct nervous 
elements, they arc due ncvcrthele.ss to toxic agents arriving 
by way of the blood. Here we enter upon one of the most 
interesting chapters of disorders and modes of disorder of this 
and of other systems. It has come out more and more clearlv 
oWate years that poisons do not betray even an approximately 
indifferent affinity for all tissues, which indeed a little reflection 
would tell us to be a priori improbable, but that each tends 
to fix itself to this cell group or to that, picking out parts 
for which they severally have affinities. Chemical, physio¬ 
logical and pathological research is exploring the secret of 
these more refined kinds of “ anchorage ” of molecules. In 
1868 Drs A. Crum Brown and T. R. Fraser proved that by 
substitution of molecules in certain compounds a stimu¬ 
lant could be converted into a sedative action; thus b)- 
the addition of the methyl group CH., to the molecule 
of strychnine, thclmine or brucine, the tetanixing action 
of these drugs is converted into a paralysing action. The 
number of these instances, and the varietv of them, arc now 
known to be verv large; and it is supposed that what is true of 
these simpler agents is true also of far more elaborate phases 
of vital metabolism. .Now, what is remarkable in these and 
many other reactions is not only that efforts apparently verv 
opposite may result from minute differences of molecular con¬ 
struction, but also that, whatever the construction, agents, not 
wholly indifferent to the bodv or part, tend to anchor themselves 
to organic molecules in some w,ay akin to them. Highly com¬ 
plex as are all .animal tissues, or nearly all, yet in this category’ 
of high complexity are degrees higher and higher again of which 
we can form little enneeption, so elaborate thev are, so peculiar 
in their respective properties, and probably so fugitive. It is 
this wide range of dynamic peculiarities above the common 
range of known physical and chemical molecules which excites 
our wonder; and a reflection of these peculiar properties is seen 
in their affinities for this or that toxic or constructive agent, 
whereby the peculiarity, for example, of a particular kind of 
nerve cell may be altered, antagonized, reinforced or converted. 
On the other hand, the reagents by which such modifications 
are apt to be produced are not necessarily simple; many of them 
likewise are known to be of very high degrees of complexity, 
approaching perhaps in complexity the molecules to which they 
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are aWn. Of such probably are the toxins and antitoxins of 
certain infections, which, anchoring themselves not by any 
indiscriminately, but to particular and concerted molecules, by 
sudi anchorage antagonize them 01;, turn them to favouridile 
or unfavourable issues. Toxins may thus become so closelv 
keyed into their corresponding atom groups, as for instance in 
tetjmus, that they are no longer free to combine with the anti¬ 
toxin; or, again, an antitoxin injected before a toxin may antici¬ 
pate it and. preventing its mischievous adhesion, dismiss it for 
excretion. In the mutual behaviour of such cells, toxins, and 
antitoxins, and again of microbes themselves, we may demon¬ 
strate even on the field of the microscope some of the modes 
of such actions, which seem to partake in great measure at any 
rate of a chemical quality (agglutinins, coagulins, chemotaxis). 
It is convenient here to add that such reactions and modifica¬ 
tions, if more conspicuous in the nervous system, are of course 
not. confined to it, but arc concerned in their degree in all the 
processes of metabolism, being most readilv traced by us in the 
blood. 

Many other diseases formerly regarded as primarily diseases 
of the nervous system are not such; but, by means of agents 
either introduced into the body or modified there, establish 
themselves after the affinities of these in contiguous associated 
parts of the structure, as in vascular, membranous or connective 
elements, or again in distant and peripheral parts; the perturba¬ 
tions of nervous tunction being secondary and consequential. 
Of such are tetanus and diphtheria, now known to bcTiue to 
the establishment from without of a local microbic infection, 
from which locus a toxin is diffused to the nervous matter. 
The terrible nervou.s sequels of some forms of inflammation 
of^ the^ membranes of the brain, again, are due primarily to 
microbic invasion rather of the membranes than of their 
nervous contents; and many other disettses mav be added to 
this list. 'I’he grave palsies in such di.seases as influenza, 
diphtheria, beriheri. nr ensuing on the absorption of lead, are 
in the main not central, but due to a .symmetrical peripheral 
neuritis. ^ ' 

Among diseases not primarily nervou.s. but exhibited in certain 
phenomena ni nervous disorder, are diseases vj the hlooi-vessels. 
Much light hits been thrown upon the variations of 
arterial and venous blood pressures bv Karl Ludwig lativUual 
(i8i()-iSq5) itnd his many followers : by them not 
only the diseases of the circulatory system itself are 
elucidated, but also those of other svstems—the nervous, for 
instanre- -which depend intimately on the mechanical inte^ity 
of the circulation of the blood as well a,s on the chemical integrity 
of the blood itself. With changes of the pressures of.<the blood 
in arteries, veins or c.apillaries, and in the heart itself and its 
respective chambers, static ch.anges are apt to follow in these 
parts; such as degeneration of the coats of the arteries, due 
either to the silent tooth of time, to persistent high blood pres¬ 
sures, or to the action of poisons such a.-, lead or syphilis. .Syphi¬ 
litic lesion of the arteries, .and likewise of other fibrous tissues, 
often involves grave consequential damage to nervous structures 
fed or supported by such parts. .Some of the most succe.ssful 
of the advances of medicine as a healing art have followed the 
detection of syphilitic disease of the vessels, or of the supporting 
tissues of nervous centres ;uid of the peripheral nerves; so that, 
by specific medication, the treatment of-paralytic, convulsive^ 
and other terrible manifestations of nervous disea.se thus second- 
aril)’ induced is now undertaken in early stages with definite 
prospect of cure. 

Not of less importance in this respect, and in other disorders 
many of them of grave incidence, is the knowledge of the pheno¬ 
mena of embolism and of thrombosis, also gained during the latter 
half of the 19th eentury—W. .S. Kirkes (1823-1864), K. Virchow. 

By embolism is meant the more or less sudden stoppage of a 
vessel by a plug of solid matter carried thither by the current 
of the blood; be it a little clot from the heart or, what is far 
more pernicious, an infective fragment from some focus of 
infection in the body, by which messengers new foci of infection 
may be scattered about the body. Thrombosis is an accident 
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their propagation of children. But bodily defect is largely a 
result of evil circumstances, in the prevention of which the 
physician i.s not unsucressfuliy engaged, and the growth of 
sympathy means a stronger cement of the social structure. At 
any rate the mean standard of health will be raised, perhaps 
enormously. 

In the tropic.s, as well as in I'iurupe, such methods and such 
researches threw new light upon the causes and paths of the 
terrible infections of these climates. In 1880, two years before 
Koch discovered the bacillus of tubercle, (.'. L. A. Laveran 
(b. 1845) discovered the parasite of malaria, and truly conceived 
its relations to the disease; thus within two years were made two 
discoveries either of which was sufficient to make the honour of a 
century. Before the end of the njth century this di.scovery of 
the blood parasite of malaria was crowned by the hypothesis of 
Patrick Manson, proved by Ronald Ross, that malaria is propa¬ 
gated by a certain genus of gnat, which acts as an intermediate 
host of the parasite. Cholera (Haffkine) and yellow fever 
are yielding up their secrets, and falling under some control. 
The 20th century, liy means of this illumination of one of the 
darkest regions of disease, may diminish human suffering enor¬ 
mously, and may make habitable rich and beautiful regions of 
the earth’s surface now, so far as man’s work is concerned, con¬ 
demned to sterility. Moreover, freedom of trade and of travel 
has been promoted by a reform of the antiquated, cumbrous, 
and too oflen futile methods of quarantine—a reform as yet very 
far from complete, but founded upon a better understanding of 
the nature and propagation of disease. 

Special Departments. - Hitherto we have presented a .survey 
of the progress of the science and practice of medicine on general 
lines; it remains to give some indication of the 
Inetiioai. yf these subjects of .study and practice in 

particular departments. As regards infections, it is not to be 
supposed that our knowledge of these maladies has been ad¬ 
vanced by pathology and bacteriology only. In the clinical 
field also it has received a great enlargement. Diphtheria, long 
no doubt a plague among mankind, was not carefully described 
until by Pierre Bretonneau in iSab; and since his time our con¬ 
ception of this disease lifts been extended by the study of later, 
secondary and incidental phases of it, such its neuritis, which had 
always formed part of the diphtheritic scries, though the. con¬ 
nexion had not been detected. Influenza, again, was well known 
to us in i8,-^()-1840, yet clinical observers had niTt traced out those 
sequels svhich, in the form of neuritis and mental disorder, have 
impressed upon our minds the persistent virulence of this infec- 
*tion, and the manifold forms of its activity. By the discovery 
of the big illus of tubercle, the physician has been enabled to 
piece together a long and varied list of makidies under several 
names, such as scrofula and lupus, many of them long suspected 
to be tuberculous, but now known to belong to the series. It is 
on clinical grounds that-beriberi, scarlet fever, measles, &c., are 
recognized as belonging to the same cla-ss, and evolving in phases 
which differ not in intimate nature but in the more superficial 
and inessential characters of time, rate and polymorphism; and 
the impression is gaining strength that acute rheumatism belongs 
to the group of the infections, certain sore tlu-oats, chorea aj)d 
other apparently distinct maladies being terms of this series. 
Thus the field of disea.se arising not from es.scntial defect in the 
body, but from exlrtmal contingencies, is vastly enlarging; 
while on the other hand the great variability of individuals in 
susceptibility explains the very variable results of sueb extrinsic 
causes. Coincidcntly therewith, the hope of neutralizing infec- 
Jitma by fortifying individual immunity has grown brighter, 
jlw it appears that immunity is not a \'ery radical character, 
bti(Ate which, as in the case of vaccination, admits of modifica- 
tiolli||td accurate adjustment in the individual, in no long time 
antffll)^ no very tedious methods. Evidence is accumulating 
whiiot may end in the explanation and perhaps in the prevention 
of the (jjrfist of human woes—cancer itself, though at present 
inquiry ^iflieing directed rather to intrinsic than to extrinsic 
causes. 

1 When, leaving the infections, we look for evidence of progress 


in our knowledge of more or less local diseases, we may begin with 
the nervous system. It is in this department, from its abstruse¬ 
ness and complexity, tliat we should expect the 
advance of anatomy and physiology—normal and 
morbid—to be most delayed. If we consult the medical works 
even of the middle of the 19th century we shall find that, in the 
light of the present time, accurate knowledge in this sphere, 
whether clinical, pathological or therapeutical, could scarcely 
be said to exist. Even in the hands of J. A. Lockhart Clarke 
(1817-1880), one of the earliest investigators of nervous 
pathology, the improvement of the compound microscope had 
not attained the achromatism, the penetration and the magnifi¬ 
cation which have since enabled J. L. ('. Schroeder van der Kolk 
(1797-186^), Albert von Kblliker, Santiago Ramon y Cajal, 
C. Golgi (b. 1844) and others to reveal the minute anatomy of 
the nervous centres; while the discrimination of tissues and mor¬ 
bid products by stains, as in the silver and osmic acid methods, 
and in those known by the names of Carl Weigert or Marchi, 
had scarcely begun. In England the Hospital for the Paralysed 
and Epileptic was founded in 1859, where Charles E. Brown- 
Sequard (1817-1894), |. llughling.s-Jackson, Thomas Buzzard, 
Henry (’. Bastian(b. 18.S7), Sir W. R. Gowers and David Ferrier 
(b. 1843) found an adequate field for the clinical and patho¬ 
logical parts of their work. In P rance, in the wards of the Hotel 
Dieu, Guillaume Benjamin Duebenne (1806-1875), in association 
with Trousseau and in his private clinic, pursued his memorable 
clinical and therapeutical researches into the diseases of the 
nervous system; and Jean M. Charcot (1825-1893) in that great 
asylum for the wreckage of humanity- the .Salpetriire—dis¬ 
covered an unworked mine of chronic nervous disease. M. H. 
Romberg (1795-1873) and Theodor Meyncrt (1833-1892) also 
were pioneers in the study of nervous diseases, but it was not 
till later in the century that Germany took a high place in this 
department of medicine. The discoveries of the separate paths 
of sensory and motor impulses in the spinal cord, and conse¬ 
quently of the laws oi reflex action, by Charles Bell and Marshall 
Hall re.spectively, in their illumination of the phenomena ,pf 
nervous function, may be compared with the discovery in the 
region of the vascular system of the circulation of the blood; for 
therein a key to large classes of normal and aberrant functj^id 
and a fertile principle of interpretation were obtaijied„."Nor 
was the theory of reflex action lonfincd to the more “ meefi^- 
ical ” functions. By G. H. l.ewes and others the doc^g 
“ cerebral reflex ” was suggested, whereby actini\ji,„!p^ fest 
achieved only by incessant attention, became orgaiijztfSr- as 
conscious or subconscious habits; as for instance iq the playing 
on musical or other instruments, when acts even of a very 
elaborate kind may directly follow the impulses of sensations, 
conscious adaptation and the dehberate choice of means being 
thus economized. 'This law has important ethical and political 
bearings; hut in thi province, of disease this advance of what may 
be compared to the interlocking of points and signals has had 
wide influence not only in altering our conceptions of disease, 
but also in enlarging our views of all perturbations of function. 
The grouping of reflex “ units,” imd the paths wherein impulses 
travel and become associated, have, been made out by the physio¬ 
logist (Sherrington and others) working on the healthy animal, 
as well as by the record of disease; and not of spontaneous disease 
alone, for the artificial institution of morbid processes in animals 
has led to many of these discoveries, as in the method of A. V. 
Waller (1816 1870), who tracked the line, of nervous strands by 
experimental sections, and showed that when particular strands 
are cut off from their nutritive centres the consequent degenera¬ 
tion follows the line of the separated strands. By similar 
methods nature, unassisted, betrays herself but too often; in 
many instances—probably originating primarily in the nervous 
tissues themselves—the course of disease is observed to folltJw 
certain paths with remarkable consistency, as for instance in 
diseases of particular tracts of the spinal cord. In such cases tl^ 
paths of degeneration are so neatly defined tliat, when the tissu* 
arc prepared after death by modem methods, they are plainly 
to be seen running along certain columns, the subdivisiopS 
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stone of the kidney or gall-bladder, perityphlitis, ovarian dropsy, 
which in the earlier part of the 19th century were either fatal or 
crippling, are now taken promptly and safely in hand, and dealt 
with successfully. Even for internal cancer cure or substantial 
relief is not infrequently obtained. We have said that this 
advance is often quoted, not vpry wisely, to signify that in 
modern progress “ medicine ” has fallen behind surgery—as if 
the art of the physician were not one and indivisible. That 
certain Fellows of the College of Physicians (especially in gynae¬ 
cology) have personally taken operative procedures in hand 
is some good omen that in time the unreal and mischievous 
schi.sni between medicine and surgery may be bridged over. 

In the department of abdomi/tal disease progress has been 
made, not only in this enormous extension of means of cure by 
operative methods, but also in the verification of diagnosis. The 
first recognition of a disease may be at a necropsy, but then 
usually by irresponsible pathologists; it is another matter when 
the physician himself comes under rebuke for failing to seize a 
way to cure, while the chance remained to him, by section of the 
abdomen during life. The abdomen is still “ full of surprises 
and he who has most experience of this deceptive region will have 
least confidence in expressing positive opinions in particular 
cases of disease without operative investigation. Besides the 
attainments mentioned above, in respect of operative progres.s, 
many important revi.sions of older rule-of-thumb knowledge huve 
comc about, and not a few other ,sub.stantial discoveries. Among 
the revisions may be adduced some addition to our knowledge 
of dy.spcpsia, attained by analytic investigations into the 
contents of the stomach at various stages of digestion, and by 
examining the passage of opa()uc substances through the j^rimue 
viac by the Rbntgen ra>s. Thus the defects, whether of this 
secretion or of that, am! again of motor activity, the state of the 
valvular junctions,the volume of the eavitie.s, and their position 
in the abdomen, may be ascertained, and dealt with as far u.s may 
be; so that, althougli the fluctuations of cliemica! digestion are 
still very obscure, the api)lication 0/ remedies after a mere trarli- 
tioltal rouliiie is no longer excusable. In our conceptions of the 
later stages of assimilation and (d excretion, with the generation 
of poisons (auto-into.\it-ation) in the intestinal tract, there is still 
much obscurity and much gue.ss-work; yet in .some directions 
positive knowledge has been gained, partly by the ifiiysiologlst, 
partly by the physician hini.self. Of su('h ,-ire the better under¬ 
standing (jf the fuiietion.s of the liver in normal catabolism, in the 
neutralization of poisons ab,,orbed from the in1esline.s or else¬ 
where, in the (ausationot jaundice, ..ml in diabetes [Bernhardt 
Naunyn (li. iS.to) and F. \V. Pavy ], Nor must we forget the 
unfolding of a nc;w eliapter of disease, in the no.sology of the 
pancreas. In diabetes this organ seems to play a |)art whiih 
IS not yet precisely determined; and one fell disease at least ha.s 
been traetd to a violent aece.ss of inflammalion of this organ, 
eansed perhaics by entry of fijrcigii matters into its duct. 'I'he 
part of the pancreas in digestion al.,o is t)etter understood. The 
part of the sjileen in the motley group of dyspepsias and anaemias, 
conspicuous as it often Is, still remains \ ery enigmatic. 

'i'he peritoneum is no longer regarded with awe as inviolable; 
by modern ntetliods, il not as manageable as other lymphatic 
sAts, it is at any rate accessible enough without considerable risk 
to life. Not (Uily in its bacteriological relations are the conditions 
of peritonitis recognized in its \'arious kind.s, but also the state- 
known as “ shock ” turns out to be; quasi-mechanical, and 
avoidable by measures belonging in considerable p;irt to this 
category. Thus, by the avoidance both of toxaemia and of shoci, 
peritonitis and other dangers of the abdomen, sm h as strangu¬ 
lations or intussuseeptions of the bowels, formerly desperate, 
can in many cases be dealt with safely and effectively. 

Our knowledge of diseases of the kidney.s has made no great 
advance since the time of Riiliard Bright. In the sphere of 
physiology and in the interpretation of associated arterial 
diseases much obscurity still remains; as, for instance, concernir.g 
tile nature of the toxic substances which produce those bilateral 
changes in the kidney.s which we call Bright’s disease, and bring 
about the “ uraemia ” which is characteristic of it, Lardaceous 
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disease, however, here md in other regions, now appeaiB to be 
due to the 6|^cific toxins of pyogenetic micro-organisms. In 
stone of the kidney a great advance has been made in treatment 
by operative means, and the formatten of these stones seems 
to recent observers to depend less upon constitutional bent 
(gout) than upon unhealthy local conA’tions of the passages, 
which in their turn again may be due to the action of micro¬ 
organisms. 

To Thomas Addison’s descriptions of certain anaemias, and 
of the disease of the suprarenal capsules which bears his name, 
something has been added; and W. Hunter’s researches on 
the severer anaemias are doing much to elucidate these subtle 
maladies. And on the influence of these inconspicuous bodies 
and of the pituitary body in sustaining arterial blood pressures 
physiologists have thrown some important light. 

The secret of the terrible puerperal septicaemia was read by 
J. P. Semmelwciss {q.v.), wherein he proved himself to be the 
greatest of Li.ster’s forerunners (see Lister). 

Ihe diseases peculiar in women (see Gynaecology) have 
received attention from etirly times, but little progres.s had been 
made in their interpretation till the 19th century. In the 
middle part of the rentury, by a natural exaggeration of the 
importanre of newly-discovered local changes in the pelvic 
organs, much harm was done to women by too narrow an atten¬ 
tion to the site, characters and treatment of these; the meddle- 
somene.ss of the physician berotningin the temperament of wpman 
a morbid obsession. To James Matthews Duncan (1826-1890) 
we chiefly owe a saner and broader comprehension of the 
relative importance of the local and the general conditions 
which enter into the causation ol uterine and ovarian di.sorders. 
In operations for diseases of the pelvis, ovarian dropsy, cancer 
of the uterus, and other grave diseases of the region, success ha.s 
been .stijpendou.s. 

Jn the subject of diseases oj the skin much has Iieen done, in 
the minuter observation of their forms, in the description of 
form.s previously iinrei'ognized, and in re.spert of bacterial and 
other cau.sation and of ti eal rrient. The com]iarison of observa¬ 
tions in various climates and peoples has had some weight; 
while in the better knowledge of their causes their treatment has 
found permanonl advantage. Not only is the influence of bacteria 
in the causal ion of many of them newly revealed, but it i.s now 
recognized also that, even in skin diseases not initiated by micro- 
flic action, microbes play a rnnsiderahle and often a determining 
part in their perpetuation; and that the rules of modern aseptic 
surger)' are applicable uith no little .success to skin therapeutics. 
VVe Itave learned that “ eonstitutional ” cau.ses play a smaller 
part in them tli.sTi wa.s supposed, that a large number of diseases 
of the skin, even if initiated by general di.sorder, are or soon 
hen.me local diseases, being, if not initiated by local infection 
yet perpetuated thereby, so that, generally .speaking, they are to 
be cured by local means. 

The diseases nj children have not hacked the renewed attention 
the successful investigation, and the valuable new lights which 
hax'c been given to other departments of medicine. That infan¬ 
tile paralysis is an infection, and that its unhappy sequels are 
now troBted with more hope of restoration, has been indicated 
already. Infantile diarrhoea has also been recognized as a 
common infection (Ballard), and the meaiis^f its avoidance and 
cure ascertained. The conditions of diet and digestion in children 
are now far better understood, and many of their maladies, 
formerly regarded as organic or incomprehensible, are cured or 
prevented by dietetic rules. Rickets, scurvy and “ marasmus ” 
may be Instanced as diet diseases in children. Acute inflamma¬ 
tion of the ear, with its alarming extensions to the cerebral 
cavity, is now dealt with successfully by surgical means, and 
infected sinuses or even encephalic accesses are reached and 
cleansed. The origins, kinds and processes of meningitis are 
more clearly distinguished, and referred each to its proper cause 
—for the most part bacterial. 

As by the discovery of stethoscopy by Laennec a new field of 
medical science and art was opened up, sq, more recently, 
inventions of other new methods of investigation in medicine 
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have opened to us other fields of little less interest and im¬ 
portance. Of such is the ophthalmoscope, invented by H, 
. von Helmholtz in 1851. By the revelations of this 
iastrument not only have the diseases of the eye been 
illuminated, but much light has been thrown also upon the part of 
the eye in more general maladies; as, for instance, in syphilis, 
in diabetes, in kidney diseases, and in diseases of the brain— 
F. C. Bonders (1818-1889), Alfred von Grafc (1830-1899) and 
others. A remarkable help to the cure of headaches and 
wider nervous disorders has come out of the better appreciation 
and correction of errors of refraction in the eye. Radiography 
has done great things for surgery; for medicine its services are 
already appreciable, and may prove more and more valuable 
hereafter. In 1879 the use of the spectroscope in medicine 
was pointed out by Dr Charles A. MacMunn (b. 1852). 
By E. du Bois-Rcymond, Robert Remak (1813-1865), Carlo 
Matteucci (1811-1868), Guillaume Duchenne (1806-187 5), the 
value of electricity in medicine, greater in diagnosis perhaps than 
in therapeutic.^, was demonstrated. By the spliygmograph (E. J. 
Marey, 1863) attention was drawn to the physical features ol 
the circulation, to the signs of degeneration of the arterial tree, 
and less definitely to the fluctuations of blood pressure; but 
as we have said under the consideration of diseases of the heart, 
the kymographs of Ludwig and his pupils brought out these 
fluctuation.s far more accurately and completely. By these, and 
other instruments of precision, such a.s the thermometer, of which 
we have already spoken, the eminently scientific discipline of the 
measurement of functional movemenl.s, so difficult in the complex 
science of biology, has been cultivated. By the laryngoscope, 
invented about 1850 by Manuel Garcia the celebrated singing- 
maiiter, and perfected by Johann Gzermak (1828-1873) tn't! 
others, the diseases of the larynx also have been brought into the 
general light which has been shed on all fields of disease; and 
many of them, previously known more or less empirically, 
submitted to precise definition and cure. Of such we may cite 
tuberculosis of the larynx, formerly as incurable as distressing; 
and “ adenoids ”—a disease revealed by intrascopic inethods- 
which used grievously to thwart and stifle the growth both of 
mind and body in children, are now promptly removed, to the 
infinite advantage ol the rising generation. To the value of 
stains in clinical diagnosis, especially in investigation of perver¬ 
sions of the blood in many maladies, we have already made 
some reference. The discovery of the Rdntgen rays has also 
extended the physician’s power of vision, as in ci ses of aortic 
aneurysm, and other thoracic diseases. 

By photography and diagrammatic records the clinical work 
of hospital wards has been brought into some better definition, 
and teaching made more accurate and more impressive. The 
separation of the alkaloids belongs rather to the earlier part of 
the 19th century, but the administration of these more accurate 
medications by means of hypodermic injection (see Thera¬ 
peutics) belongs to the latter. The ancient practice of trans¬ 
fusion has been placed on a more intelligible footing, and by the 
method of saline injections made more manageable as a means 
of relief or even of cure. Finally, calculation by statistics 
(William h'arr, Karl Pearson, and others) has been brought into 
line with other scientific methods : the method is a difficult one, 
and one full of pitfujls for the unwary, yet when by co-operation 
of physician and mathematician its applications have been 
perfected its services will appear more and more indi.spensabic. 

Among the achievements of the medicine of the :9th century 
the growth of the medical press must not be forgotten. In 
England, by the boldness of the Lancet (founded in j 823), the 
tyranny of prescription, inveterate custom, and privilege abused 
was defied and broken down; freedom of learning was regained, 
and promotion thrown open to the competent, independently 
of family, gild and professional status. For the' record and 
diffusion of rapidly growing knowledge, learned societies, univer¬ 
sities and laboratories, greatly increased in number and activity, 
issue their transactions in various fields; and by means of year¬ 
books and central news-sheets the accumulation of knowledge is 
organized and made accessible. 
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It is interesting to find that, with all this activity in the present, 
reformed methods of research and verification are not coi^ned to 
the work of the passing day; in the brilliant achievements of 
modern research and reconstruction the maxim that “ Truth is 
the daughter of Time ” has not been forgotten. In the field of 
the History of Medicine the work of scholars such as Francis 
Adams of Banchory (1796-1861), William A. Greenhill (1814- 
1894) and G. Creighton in England, Maximilien P. Littr6 (180:- 
1881) and Charles V. Darembcrg (1817-1872) in France, and 
Heinrich Haser (1811-1888) and August Hirsch, Diels, Welt- 
mann and Julius Pagcl in Germany, will prove to our children 
that tradition was as safe in our hands as progress itself. 

(T. C. A.) 

Bihlioouaphy, —Osier and McCrae, Modern Medicine', K. i. 
Roberts, The Practice of Medicine (igog); Hermann Nnthnagel. 
Internatnmale Deitrdge eur inneren Medicin (iqo2); Ed. Brovardel, 
Tratti de midecine (1895-1902); T. D. Savill, Clinical Medicine 
(1909); W. Osier, The Principles and Practice 0/ Medicine (1909): 
Allbutt and Kolleston, A System of Medicine (igof>-igio); Sir 
Patrick Malison, Tropical Medicine (iijoy); I'Yedcrick Taylor, A 
Manual of the Practice oj Medicine (igo8). 

MEDINA, JOSE TORIBIO (1852 - ), Chilian bibliographer, 

was born at Santiago, and was educated for the bar. His first 
publication, when a very young man, was a metrical translation 
of Longfellow’s Evangeline. When twenty-two he was appointed 
secretary to the legation at Lima. After his return he published 
a history of Chilian literature (1878), and a work upon the 
aboriginal tribes (1884). In this latter year he was appointed 
secretary of legation in Spain, and availed himself of the oppor¬ 
tunity of examining the treasures of the old Spanish libraries. 
These researches, repeated on subscfjucnt visits to Spain, and 
also to Franco and England, enriched him with a mass of historical 
and bibliographical material. Among his publications may be 
mentioned the Biblioleca hispano-americana, a catalogue of all 
books and pamphlets relating to Spanish America printed in 
Spain; the Biblioleca hispano-chilena, a similar work, com¬ 
menced in 1897 ; the standard and magnificent history of printing 
in the La Plata countries (1892); comprehensive works on the 
Inquisition in Chile, Peru and the I’hilippines; and the standard 
treatise on South American medals (1899). In addition, Senor 
Medina produced the fullest bibliographies \'ct attainable of 
books printed at Lima, Mexico ,anri Manila, and a number of 
memoirs and other minor writings. No other man had rendered 
anything like the same amount of service to the literary historc- 
and bibliography of the Spanish colonies. 

MEDINA, nr rather Al-Medina (the city), or Medinat Rasul 
Allah (the city of the apostle of God), a town of the Hejaz in 
Arabia, about 820 in. by rail S.S.E. of Damascus, in 25° N., 
40° E.,’ the refuge of Mahomet on his emigration from Mecca, 
and a renowned place of Moslem pilgrimage, consecrated by the 
possession of his tomb. The name Medina goes back to the 
Koran (sur. xxxiii. 60); the old name was Yathrib, the Lathrippa 
of Ptolemy and lathrippa of Stephanus Byzantius. 

Medina stands in a basin at the northern extremity of an 
elevated plain, on the western skirt of the mountain range which 
divides the Red ,Sea coast-lands from the central plateau of 
Arabia, At an hour’s distance to the north it is dominated by 
Mount Ohod, an outlying spur of the great mountains, the scene 
of the well-known battle (see Mahomet), and the site of the 
tomb and mosque of the Prophet’s uncle Hamza. To the east 
the plain is bounded by a long line of hills eight or ten hours 
distant, over which the Nejd road runs. A number of torrent 
courses (of which Wadi Kanat to the north, at the foot of Mount 
Ohod, and W. Akik, some miles to the south, are the most 
important) descend from the mountains, and converge in the 
neighbourhood of the town to unite farther west at a place called 
Zaghaba, whence they descend to the sea through the “ mountains 
of the Tehama”—the rough country between Medina anfl its 

‘ This is a very rough estimate. The road from 'Yambu on the 
Red Sea, which runs somewhat north of cast, is by Burton’s estimate 
132 m. From Medina to Mecca by the inland or high road he 
makes 24B m. The usual road near the coast by ^bigh and 
Khiilesa and thence to W. Fatima cannot be very different in 
length. Caravans traverse it in about ten or eleven days. 
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port of Yambu—under the name of W. Idam. Southwards from 
Medina the plain extends unbroken, but with a slight rise, as 
far as the eye can reach. The convergence of torrent-courses 
in the neighbourhood of Medina makes this one of the best- 
watered spots in northern Arabia. The city lies close to one of 
the great volcanic centres of the peninsula, which was in violent 
eruption a.s late as a.d. 1266, when the lava stream approached 
within an hour’s distance of the walls, and dammed up W. Kanat. 
The result of this and older prehistoric eruptions has been to 
confine the underground water, so important in Arabian tillage, 
which can be reached at any point of the oasis by sinking deep 
wells. Many of the wells are brackish, and the natural fertility 
of the volcanic soil is in many places impaired by the salt with 
which it is impregnated; but the date-palm grows well every¬ 
where, and the groves, interspersed with gardens and cornfields, 
which surround the city on all sides except the west, have been 
famous from the time of the Prophet. Thus situated, Medina 
was originally a city of agriculturists, not like Mecca a city of 
merchants; nor, apart from the indispensable trade in provisions, 
has it ever acquired commercial importance like that which 
Mecca owes to the pilgrimage.' Landowners and cultivators 
arc still a chief element in the population of the city and suburbs. 
The latter, who are called Nakhawila, and more or less openly 
profess the Shl'a opinions, marry only among themselves. 'I'he 
lownsmen proper, on the other hand, are a very motley race.'-' 
New settlers remain behind with each pilgrimage; attracted by 
the many offices of profit connected with the mosque, the stipends 
paid by the sultan to every inhabitant, and the gains to be derived 
by pilgrim-cicerones (Muzawwirs) or by those who make it a 
business to say prayers at the Prophet's nrosque for persons who 
■ send a fee from a distance, as well as the alms which the citizens 
are accustomed to collect when they go abroad, especially in 
Turkey. The. population of the city and suburbs may be from 
](),000 to 20 , 000 . 

The city proper i.s surrounded by a solid stone wall,“ with 
towers and four massive gateways of good architecture, forming 
atfc irregular oval running to a kind of angle at the north-west, 
where stands the castle, held by a Turkish garrison. The houses 
are good stone buildings similar in style to those of Mecca; the 
streets arc narrow but clean, and in part paved.'' There is a 
copious supply of water conducted from a tepid source (tzr 
Zarka)at the village of Kuba, 2 m. south, and distributed in under¬ 
ground cisterns in each quarter.'’ The glory of Medina, and the 
only important building, is the mosque of the Prophet, in the 
eastern part of the city, a spacious enclosed court between 400 
and 500 ft. in length from north to south, and two-thirds as much 
in breadth. The minarets and the lofty dome above the sacred 
graves are imposing features; but the circuit is hemmed in by 
houses or narrow lanes, and is not remarkable except for the 
principal gate (Bab al-Salam) at the southern end of the west 
front, faring the sacred graves, which is richly inlaid with marbles 
and fine tiles, and adorned with golden inscriptions. This gate 
leads into a deep portico, with ten rows of pillars, running along 
the southern wall. Near the farther end of the portico, but not 
‘ The pilf'rimage (0 Medina, though highly meritorious, is not 
ol)ligatory, and it is not tied to a single season: .so that there is no 
general concourse at one time, and no fair like that of Mecca. 

• ~ A sniall number of families in Medina stUl claim to represent 
the ancient Ansar, the "defenders" of Mahomet; there are also 
some Siddiqiyah, claiming descent from Abu Bekr. But in fact 
the old population emigrated en masse after the 3,-ick of Medina by 
Mosinn in 083, and passed into Spain in the armies of Mu.sa. In 
the 13th century one old man of the Khazraj and one old woman 
of the Aus tribe, were all that remained of the old stock in Medina 
(Maqqari, i. 187; Dozy, Mas. d'Espagne, i. in). The aristocratic 
latnily of the Beni Hosain, who claim descent from the martyr of 
Keibela, and so from the Prophet, have apparently a better estab 
lishe.l pedigree. 

■■ According to Ibn Khallikan (Slane’s trans. iii. 927) the walls 
are of the nth century, the work of Jamal ud-Din al-lspahani 

The Balat or great paved street of Medina, a very unusual 
feature in an Eastern town, dates from the ist century of Islam. 
(See Wiistenfeld’s abstract of Samhudi, p. 

‘ KuM is famous as the place where the Prophet lived before he 
entered Modma, and the site of the first mosque in which he prayed 
It hes amidst orchards in the richest part of the oasis. 
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adjoining the walls, is a sort of doorless house or chamber hung 
with rich curtains, which is supposed to contain the graves of 
Mahomet, Abu Bekr and Omar. To the north of this is a smaller 
chamber of the same kind, draped jn black, which is said to 
represent the tomb of Fatima. Both are enclosed with an 
iron railing, so closely interwoven with brass wire-work that 
a glimpse of the so-called tombs can only be got through 
certain apertures, where intercessory prayer is addressed to 
the prophet, and pious salutations are paid to the other 
.saints." The portico in front of the railing is not inefioctive, 
at least by nightlight. It is paved with marble, and in the 
eastern part with mosaic, laid with rich carpets; the southern 
wall is clothed with marble pierced with windows of good stained 
glass, fiid the great railing has a striking aspect; but an air of 
tawdriness is imparted by the vulgar painting of the columns, 
especially in the space between the tomb and the pulpit,' which 
has received, in accordance with a tradition of the Prophet, the 
name of the Garden (rauda), and is decorated with barbaric 
attempts to carry out this idea in colour.^ The throng of visitors 
passing along the south wall from the Bab al-Salara to salute 
the tombs is separated from the Garden by an iron railing. The 
other three sides of the interior court have porticoes of less depth 
and mean aspect, with three or four rows of pillars. Within the 
court are the well of the Prophet, and some palm-trees said to 
have been planted by Fatima; this “grove” is separated from 
the rest of the court by a wooden partition. 

Ihe original mosque was a low building of brick, roofed with 
palm-branches, and much smaller than the present structure. 
The wooden pulpit from which Mahomet preached appears to 
have stood on the same place with the present pulpit in the 
middle of the south portico. The dwelling of the Prophet and 
the huts of his women adjoined the mosque. Mahomet died in 
the hut of Ayesha and was buried where he died; Abu Bekr and 
Omar were afterwards buried beside him. In a.d. 711 the mosque, 
which had previously been enlarged by Omar and Othman, 
was entirely reconstructed on a grander scale and in Byzantine 
style by Greek and Coptic artificers at the command of the caliph 
Walid and under the direction of Omar Ibn Abd-al-Aziz. The 
enlarged plan included the huts above named, which were pulM 
down. Thus the place of the Prophet’s burial was brought 
within the mosiiue; but the recorded discontent of the city at this 
step shows that the feeling which regards the tomb as the great 
glory of the mosque, and the pilgrimage to it as the most meri¬ 
torious that can be undertaken except that to Mecca, was still 
quite unknown. It is not even certain what was done at this 
time to mark off the graves. Ibn Abd Rabbih, in the beginning 
of the loth century ('Ikd, Cairo ed., iii. 366), describes the 
enclosure as a hexagonal wall, rising within three cubits of the 
ceiling of the protico, clothed in marble for more thim a man’s 
height, and above tliat height daubed with the unguent called 
k/uiluk. This may be supplemented from Istakhrl, who calls 
It a lofty house witliout a door. That there are no gravestones 
or visible tombs within Ls certain from what is recorded of 
occasions when the place was opened up for repairs, Ibn Jubair 
(p. 193 seq-) and Samhudi speak of a small casket adorned with 
silver, fixed in the eastern wall, which was supposed to be opposite 
the head of the Prophet, while a silver nail in the south wall 
indicated the point to which the corpse faced, and from which 
the salutation of worshippers was to Bl addressed (Burton 
misquotes). The European fable (mentioned and refuted e.g. in 
Histotre des Arabes par Vabbi de Marigny, i. 46; Paris', 1750) 
of the coffin suspended by magnets is totally unknown to Moslein 
tradition. The smaller chamber of Fatima is comparatively 
modern. In the time of Ibn Jubair and of Ibn Batuta (unless 

* The sp,-ice between the railing and the tomb is seldom entered 
exemt by the servants of the mosque. It contains the treasures 
of the mosque in jewels End plEte, which were once very consider¬ 
able, but have been repeatedly plundered, last of all by the Wahhftbis 
in the beginning of the 19th century. 

The word rauda also means a mausoleum, and i.s applied by 
Ibn Jubair to the tomb itself. Thus the tradition that the-spacc 
between the pulpit and the tomb was called by the Prophet one of 
the gardens of Paradise probably arose from a mistake. 

Xviii. 3 
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have opened to us other fields of little less interest and im¬ 
portance. Of such is the ophthalmoscope, invented by H, 
. von Helmholtz in 1851. By the revelations of this 
iastrument not only have the diseases of the eye been 
illuminated, but much light has been thrown also upon the part of 
the eye in more general maladies; as, for instance, in syphilis, 
in diabetes, in kidney diseases, and in diseases of the brain— 
F. C. Bonders (1818-1889), Alfred von Grafc (1830-1899) and 
others. A remarkable help to the cure of headaches and 
wider nervous disorders has come out of the better appreciation 
and correction of errors of refraction in the eye. Radiography 
has done great things for surgery; for medicine its services are 
already appreciable, and may prove more and more valuable 
hereafter. In 1879 the use of the spectroscope in medicine 
was pointed out by Dr Charles A. MacMunn (b. 1852). 
By E. du Bois-Rcymond, Robert Remak (1813-1865), Carlo 
Matteucci (1811-1868), Guillaume Duchenne (1806-187 5), the 
value of electricity in medicine, greater in diagnosis perhaps than 
in therapeutic.^, was demonstrated. By the spliygmograph (E. J. 
Marey, 1863) attention was drawn to the physical features ol 
the circulation, to the signs of degeneration of the arterial tree, 
and less definitely to the fluctuations of blood pressure; but 
as we have said under the consideration of diseases of the heart, 
the kymographs of Ludwig and his pupils brought out these 
fluctuation.s far more accurately and completely. By these, and 
other instruments of precision, such a.s the thermometer, of which 
we have already spoken, the eminently scientific discipline of the 
measurement of functional movemenl.s, so difficult in the complex 
science of biology, has been cultivated. By the laryngoscope, 
invented about 1850 by Manuel Garcia the celebrated singing- 
maiiter, and perfected by Johann Gzermak (1828-1873) tn't! 
others, the diseases of the larynx also have been brought into the 
general light which has been shed on all fields of disease; and 
many of them, previously known more or less empirically, 
submitted to precise definition and cure. Of such we may cite 
tuberculosis of the larynx, formerly as incurable as distressing; 
and “ adenoids ”—a disease revealed by intrascopic inethods- 
which used grievously to thwart and stifle the growth both of 
mind and body in children, are now promptly removed, to the 
infinite advantage ol the rising generation. To the value of 
stains in clinical diagnosis, especially in investigation of perver¬ 
sions of the blood in many maladies, we have already made 
some reference. The discovery of the Rdntgen rays has also 
extended the physician’s power of vision, as in ci ses of aortic 
aneurysm, and other thoracic diseases. 

By photography and diagrammatic records the clinical work 
of hospital wards has been brought into some better definition, 
and teaching made more accurate and more impressive. The 
separation of the alkaloids belongs rather to the earlier part of 
the 19th century, but the administration of these more accurate 
medications by means of hypodermic injection (see Thera¬ 
peutics) belongs to the latter. The ancient practice of trans¬ 
fusion has been placed on a more intelligible footing, and by the 
method of saline injections made more manageable as a means 
of relief or even of cure. Finally, calculation by statistics 
(William h'arr, Karl Pearson, and others) has been brought into 
line with other scientific methods : the method is a difficult one, 
and one full of pitfujls for the unwary, yet when by co-operation 
of physician and mathematician its applications have been 
perfected its services will appear more and more indi.spensabic. 

Among the achievements of the medicine of the :9th century 
the growth of the medical press must not be forgotten. In 
England, by the boldness of the Lancet (founded in j 823), the 
tyranny of prescription, inveterate custom, and privilege abused 
was defied and broken down; freedom of learning was regained, 
and promotion thrown open to the competent, independently 
of family, gild and professional status. For the' record and 
diffusion of rapidly growing knowledge, learned societies, univer¬ 
sities and laboratories, greatly increased in number and activity, 
issue their transactions in various fields; and by means of year¬ 
books and central news-sheets the accumulation of knowledge is 
organized and made accessible. 
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It is interesting to find that, with all this activity in the present, 
reformed methods of research and verification are not coi^ned to 
the work of the passing day; in the brilliant achievements of 
modern research and reconstruction the maxim that “ Truth is 
the daughter of Time ” has not been forgotten. In the field of 
the History of Medicine the work of scholars such as Francis 
Adams of Banchory (1796-1861), William A. Greenhill (1814- 
1894) and G. Creighton in England, Maximilien P. Littr6 (180:- 
1881) and Charles V. Darembcrg (1817-1872) in France, and 
Heinrich Haser (1811-1888) and August Hirsch, Diels, Welt- 
mann and Julius Pagcl in Germany, will prove to our children 
that tradition was as safe in our hands as progress itself. 

(T. C. A.) 

Bihlioouaphy, —Osier and McCrae, Modern Medicine', K. i. 
Roberts, The Practice of Medicine (igog); Hermann Nnthnagel. 
Internatnmale Deitrdge eur inneren Medicin (iqo2); Ed. Brovardel, 
Tratti de midecine (1895-1902); T. D. Savill, Clinical Medicine 
(1909); W. Osier, The Principles and Practice 0/ Medicine (1909): 
Allbutt and Kolleston, A System of Medicine (igof>-igio); Sir 
Patrick Malison, Tropical Medicine (iijoy); I'Yedcrick Taylor, A 
Manual of the Practice oj Medicine (igo8). 

MEDINA, JOSE TORIBIO (1852 - ), Chilian bibliographer, 

was born at Santiago, and was educated for the bar. His first 
publication, when a very young man, was a metrical translation 
of Longfellow’s Evangeline. When twenty-two he was appointed 
secretary to the legation at Lima. After his return he published 
a history of Chilian literature (1878), and a work upon the 
aboriginal tribes (1884). In this latter year he was appointed 
secretary of legation in Spain, and availed himself of the oppor¬ 
tunity of examining the treasures of the old Spanish libraries. 
These researches, repeated on subscfjucnt visits to Spain, and 
also to Franco and England, enriched him with a mass of historical 
and bibliographical material. Among his publications may be 
mentioned the Biblioleca hispano-americana, a catalogue of all 
books and pamphlets relating to Spanish America printed in 
Spain; the Biblioleca hispano-chilena, a similar work, com¬ 
menced in 1897 ; the standard and magnificent history of printing 
in the La Plata countries (1892); comprehensive works on the 
Inquisition in Chile, Peru and the I’hilippines; and the standard 
treatise on South American medals (1899). In addition, Senor 
Medina produced the fullest bibliographies \'ct attainable of 
books printed at Lima, Mexico ,anri Manila, and a number of 
memoirs and other minor writings. No other man had rendered 
anything like the same amount of service to the literary historc- 
and bibliography of the Spanish colonies. 

MEDINA, nr rather Al-Medina (the city), or Medinat Rasul 
Allah (the city of the apostle of God), a town of the Hejaz in 
Arabia, about 820 in. by rail S.S.E. of Damascus, in 25° N., 
40° E.,’ the refuge of Mahomet on his emigration from Mecca, 
and a renowned place of Moslem pilgrimage, consecrated by the 
possession of his tomb. The name Medina goes back to the 
Koran (sur. xxxiii. 60); the old name was Yathrib, the Lathrippa 
of Ptolemy and lathrippa of Stephanus Byzantius. 

Medina stands in a basin at the northern extremity of an 
elevated plain, on the western skirt of the mountain range which 
divides the Red ,Sea coast-lands from the central plateau of 
Arabia, At an hour’s distance to the north it is dominated by 
Mount Ohod, an outlying spur of the great mountains, the scene 
of the well-known battle (see Mahomet), and the site of the 
tomb and mosque of the Prophet’s uncle Hamza. To the east 
the plain is bounded by a long line of hills eight or ten hours 
distant, over which the Nejd road runs. A number of torrent 
courses (of which Wadi Kanat to the north, at the foot of Mount 
Ohod, and W. Akik, some miles to the south, are the most 
important) descend from the mountains, and converge in the 
neighbourhood of the town to unite farther west at a place called 
Zaghaba, whence they descend to the sea through the “ mountains 
of the Tehama”—the rough country between Medina anfl its 

‘ This is a very rough estimate. The road from 'Yambu on the 
Red Sea, which runs somewhat north of cast, is by Burton’s estimate 
132 m. From Medina to Mecca by the inland or high road he 
makes 24B m. The usual road near the coast by ^bigh and 
Khiilesa and thence to W. Fatima cannot be very different in 
length. Caravans traverse it in about ten or eleven days. 
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took » paternal interest in the duchess. Don Alonso, though he 
bore the name of El Bueno, was a man of mean spirit. He made 
no serious effort to save his mother-in-law from the persecution 
she suffered at the hands of Philip II. His correspondence is 
full of whining complaints of poverty, and appeals to the king 
for pecuniary favours. In 1581 he was created a knight of the 
Golden Mcece, and was named captain-general of Lombardy. 
By pressing supplications to the king he got himself exempted 
on the ground of poverty and poor health. Yet when the 
marquess of Santa Cruz (q.v.) died, on the yth of Februaiy 1588, 
Philip insisted on appointing him to the command of the Armada, 
lie was chosen even before Santa Cruz was actually dead, and 
was forced to go in spile of his piteous declarations that he had 
neither experience nor capacity, and was always sick at sea. His 
conduct of the Armada justified his plea. He was even accused 
of showing want of personal courage, and was completely broken 
by the suffei'ings of the campaign, which turned his hair grey. 
The duke retained his posts of “ admiral of the ocean ” and 
captain-general of Andalusia in .spite of the contempt openly 
c.xpressed for him by the whole nation. When an English and 
Dutch armament assailed Cadiz in 1596 his sloth and timidity 
were largely responsible for the loss of the place. He was held 
up to ridicule by Cervantes in a sonnet. S'et the royal favour 
continued unabated even under the successor of I'hilip 11 . In 
I dot) the obstinacy and folly of the duke caused the loss of a 
st|uadron which was destroyed near Gibraltar by the Dutch. 
He died in 1(115. 

See Cesario Djro, La Armada invincible (Madrid, 1884), which 
gives numerous references to authorities, 

IHEDIMA SIDONIA, or Medinahiuonia, a town of southern 
Spain, in the province of Cadiz, 21 m. by road E.S.E. of Cadiz. 
Pop. (1900), 11,040. Medina Sidonia is built on an isolated 
hill surrounded by a cultivated plain. It cuntiiins a fine Gothic 
church, several convents, and the ancestral palace of the dukes of 
Medina Sidonia. it has a small agricultural trade, chiefly in 
wheat, olive.s and oats. 

^ledina Sidonia has been identified by some with the Asido 
of Plinv, but this is uniertain. Under the Visigoths the place 
was erected into a bishopric {Assidonia), and attained some 
importance: in the beginning of the 8th century’ it was taken by 
Tariq. In the time of Idrisi (12th century) the province of 
Shaduna or Shidona included, aniung other towms, Seville and 
Carmona; later Arab geographers place Sfiadiim in the province 
of Seville. 

MEDIOLANUM, or MEUltitANtUM (mod. Milan, q.v.), an ancient 
city of Italy, and the most important in Galha Transpadana. 
J.ivy attributes its foundation to the Calli Insubres under 
Jlcllovesus after their defeat of the Etruscans, in the time of the 
older Tarqum. According to other authorities, the Etruscan 
city of Melpum which preceded it was destroyed in 396 b.c. 
Objects of the Bronze age have been found outside the city on 
the .south. The name itself is Celtic. The Romans defeated the 
Insubres in 225-222 B.c., and stormed Mediolanum itself in the 
latter year. ] ts inhabitants rebelled some twenty years later in 
the Hannibalic War, but were defeated and finally reduced to 
obedience in 196 b.c. They probably acquired Latin rights in 
^9, and full civic rights in 49 B.c., as did those of the other towns 
of Gallia Transpadana. It appears later on (but not before the 
2nd century a.h.) to have become a colony. It acquired a 
certain amount of literary emmence, for we hear of youtlcs going 
from Comum to Mediolanum to study. In Strabo’s time it was 
on an equality with Verona, but smaller than Patavium, but in 
the later times of the empire its importance increased. At the 
end of the 3rd century’ it became the seat of the governor of 
Aemilia and Liguria (which then included Gallia Transpadana 
also, thus consisting of the 9th and nth regions of Augustus), 
and at the end of the 4th of the governor of Liguria only, 
.Aemilia having one of its own thenceforth. From Diocletian’s 
time onwards the praejectus praelorio and the imperial vicar of 
Italy also liad their seat here : and it became one of the principal 
mints of the emjMre. The emperors of the West resided at 
Mediolanum during the 4th centuiy, until Honorius preferred 
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. Ravenna, and in 402 tnmsfened his court there. Its impof taoce, 
described in the poems of Ausonius, is demonstrated by its 
many inscriptions, and the interest and variety of their contents. 
In these the rarity of the mention«of its chief magistrates is 
surprising: and it is not impossible that owing to its very impor¬ 
tance the right of appointing them had been taken from it (as 
Mommsen thinks). The case df Ravenna is not dissimilar. 
The inscriptions indicate a strong Celtic character in the popula¬ 
tion. Procopius speaks of it as the first city of the West, after 
Rome, and says that when it was captured by the Goths in 539, 
300,000 of the inhabitants were killed. It was an important 
centre of traffic, from which roads radiated in several directions 
—as railways do to-day—to Comum, to the fool of the Locus 
Verbanus (Lago Maggiore), to Novariu and Vercellae, to Ticinum, 
to Laus Pompeia and thence to Placentia and Cremona, and to 
Bergoraum. None of these roods had an individual name, so 
far as wr know. Id its secular power corresponds the indepen¬ 
dent po.sition which its Church took in the time of St Ambrose 
{q.v.), bishop of Milan in 374 t 397, who founded the church 
which hears his name, and here baptized St Augustine in a.u. 
387, and whose rite is still in use throughout the diocese. 'J'heo- 
diisius indeed did penance here at Ambrose’s bidding for his 
slaughter of the people of Thessalonica. After his death the 
period of ir.va.sions begins; and Milan felt the power of the Huns 
under Attila (452), of the Heruli under Odoacer (476) and of the 
Gollis under Thcodoric (493). Mffien Belisarius was sent by 
Justinian to recover Italy, Datius, the archbishop of*Milan, 
joined him, and the Goths were expelled from the city. But 
Uraia, nephew of VitigLs tlic Gothic king, subsequently assaulted 
and retook the town, after a brave resistance. Uraia destroyed 
the whole of Milan in 539; and hence it is that this city, once so 
important a centre of Roman civilization, possesses so few 
remains of antiquity. Narses, in hLs campaigns against the 
Gotli.s, had invited the Lombards to his aid. They came in a 
body under Alboin, their king, in 568, and were soon masters of 
north Italy. They entered Milan in tJie next year, but Pavia 
bccanie the Lombard capital. 

Of Roman remains little is to be seen above ground but 
a portico of sixteen Corinthian columns near S. Lorenzo, 
which may belong to the baths of Hercules, mentioned by 
Ausonius, or to tlie palace of Maximian. Close to the Torre 
del Carrobio remains of an ancient bridge and (possibly) 
of the walls of Maximian were found ; and many remains 
of ancient buildings, including a theatre, have been dis¬ 
covered below ground-level. Tlie objects found are preserved 
in the arcliacological museum in the CasteUo Sforzesco. (See 
Mji-an.) • 

See Th. Mniiuusen in Corfi. insonpi. Latin. (Berlin, 1883), v. O17 
sqq. (with full bibliography); Motiste dcyli Scavi, passim. 

(T. As.) 

MEDITERRANEAN SEA. The Mediterranean is all that 
remains of a great ocean which at an early geological epoch, 
before the formation of the Atlantic, encircled half tlie globe 
along a line of latitude, lliis ocean, already diminished in 
area, retreated after Oligocene times from tlie Iranian plateau, 
Turkestan, Asia Minor and the region of the north-west Alps. 
Next the plains of eastern Europe were lost, then the Araio- 
Caspian region, southern Russia and finally the valley of the 
D.inube. Tlie “ Mediterranean region,'* as a geographical 
unit, includes all this area; the Black Sea and the Sea of Marmora 
are within its submerged portion, and the climate of the whole 
is controlled by the oceanic influences of the Mediterranean 
Sea. Professor Sucss, to whom the above description is due, 
finds that the Mediterranean forms no exception to the rule in 
affording no evidence of elevation or depression within historic 
times; but it is noteworthy that its present basin is remarkable 
in Europe for its volcanic and seismic activity. Submarine 
earthquakes are in some parts sufficiently frequent and violent 
as seriously to interfere with the working of telegraph cables, 
Sucss divides tlie Mediterranean basin into four physical regions, 
which afford probably the best means of description : (i) The 
■ western Mediterranean, from Gibraltar to ’Malta and Sicily, 
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MEDITERRANEAN SEA 


enclosed by the Apennines, the mountains of northern Africa, 
and of southern and south-eastern Spain {CordiUere belique). 
(*) The Adriatic, occupying the space between the Apennines 
and the Dinaric group (SuesT compares the Adriatic to the valley 
of the Urahmaputra). (3) A part surrounded by the fragments 
of the Dinaro-Taurus arch, especially by Crete and Cyprus. 
'J’his includes the Aegean arftl the Black .Sea, and its margin 
skirts the south coast of Asia Minor. These three parts belong 
strictly to Eurasia. (4) Part of the coastal region of Indo- 
Africa, terraced downwards in successive horizontal planes 
from the Shot, reaching the sea in the Little Syrte, and con¬ 
tinuing to the .southern depres.sions of Syria. Malta and 
Gozo arc the only islands of the Mediterranean which can be 
associated with this section, and, per contra, the mountain 
chain of north-west Africa belongs to Eurasia. Murray 
(1888) estimates the total area of the Mediterranean at 
813,000 sq. m. Karstcns (1894) breaks it up into parts as 
follows 


Western Mediterranean 
SicUian-lonian basin . 
Greece and Levant basin 
Adriatic. .Sea 


841,593 sq. km. 
767,<'.58 „ 

7b9,b52 „ 

130,*>5(1 „ 


Total . . 2,509.559 „ 


A more recent calculation by Kriimmcl gives the total area 
as 2,967,570 sq. km. or 1,145,830 sq. m. (Sec Ockan.) Murray 
estimates the total surface of the Mediterranean drainage area, 
with which must be included the Black Sea, at 2,934,500 sq. m., 
of which 1,420,800 are Eurasian and 1,513,700 are African. 
The principal rivers entering the Mediterranean directly are 
the Nile from Africa, and the I’o, Rhone and Ebro from 
JCiiropc. 

The physical divisions of the Mediterranean given above hold 
good in describing the form of the sea-bed. The western 
Mediterranean is cut off by a bank crossing the narrow .strait 
between Sicily and Cape Bon, usually known as the Adventure 
Bank, on which the depth is nowhere 200 fathoms. The mean 
depth of the western basin is estimated at 881 fathoms, and 
the deepest sounding recorded is 2040 fathoms. In the eastern 
Mediterranean the mean depth is nearly the .same as in the 
western basin. The Sicilian-Ionian basin has a mean depth of 
885 fathoms, and the Levant basin, 793 fathoms. Deep water 
is found close up to the coast of Sicily, Greece, Crete and the edge 
of the African plateau. The steepest slope observed occurs off 
the island of Sapienza, near Navarino, where 1720 fathoms has 
been obtained only 10 miles from land. In 1897 the ship 
“ Washington ” obtained depths of 2220 fathoms in the middle 
of the eastern Mediterranean; and the Austrian expeditions in 
the “ Pola ” discovered in the “ Pola Deep ” (35° 44' N., 21“ 45’ 
E.), south-west of Cape Matapan, a maximum depth of 2046 
fathoms. Between these two deep areas a ridge runs in a 
north-westerly direction 550 fathoms from the surface—possibly 
a projection from the African plateau. Another bank 1100 
fathoms from the surface runs south from the east end of Crete, 
separating the Pola Deep from the depths of the Levant basin, 
in which a depth of i960 fathoms was recorded near Makri on 
the coast of Asia Minor. The later expedition of the “ Pola ” 
discovered the “Rhodes Deep ” (36° 5' N., 28° 36' E.), with a 
maximum depth of ^iio fatlioms : this deep is closed to the 
south-east by a ridge running south-east, over which the depth 
is 1050 fathoms. Off the coast of Syria the “ Pola ” obtained 
four soundings of more than 1100 fathoms, and between Cyprus 
and the coast of Asia Minor only two over 550 fathoms. Murray 
gives the following figures for the areas and volumes of the 
Mediterranean at different depths :— 


Depth. 

Area. 

Volume. 

I'lithoms. 

Sq. Miles. 

Cub. Miles. 

0- TOO 

. 201,300 

80,930 

100- 500 

251,650 

220,850 

500-1000 , 

. 81,300 

189,200 

1000-2000 

. 263,250 

217,050 

^ver 2000 

. 15,500 

1.750 


813,000 

709,800 


which gives a mean depth over all of 768 fathoms. The following 
table is due to Karstens 

Volume. Mean Depth. 


Cub. Km. Fathoms. 

Western Mediterranean . . 1,356,512 881 

Sicilian-Ionian ba.sin . . 1,242,5491 885 

Levant ..... 1,116,599 793 

Adriatic Sea .... 31,844 133 


Kriimmel gives the total volume of the basin as 4,249,020 cubic 
kilometres or 1,019,400 cubic statute miles, and the mean depth 
as 782 fathoms. (See Ockan.) 

Meteorology, —As already stated, the “ Mediterranean reRion " 
forms a distinct climatic unit, chiefly due to the form and position 
of the Mediterranean Sea. The prevailing winds in this region, 
wliich the sea traverses longitudinally, arc westerly, but the sea 
itself causes the formation of bands of low barometric pressure 
during the winter season, within which cyclonic disturbances 
frequently develop, while in summer the region comes under the 
influence of the polar margin of the tropical high pressure belt. 
Uence the Mediterranean region is characteristically one of winter 
rains, the distinctive feature becoming less sharply deiined from 
south to north, and the amount of total annual fall increasing in 
the same direction. The climate becomes more continental in type 
from west to east, but there are great local irregularities—the ele¬ 
vated plateaus ol Algeria and Spain cause a rise of pressure in winter 
and delay llie rainy seasons : the rains set in earlier in the west 
ttian in the east, and the total fall is greater. Temperature varies 
greatly, the annual mean varying from 5(1“ ff. to 77" F. In the 
west the Atlantic influence limits the mean annual range to about 
10 -12" F., but in the east this increases to 36" and even 40". 
-Autumn is warmer than spring, especially in the coastal regions, 
and this is exaggerated in the eastern region by local land winds, 
which replace the cool sea-breezes ol suiimier : overcoats are ordi 
narily worn in Spain and Italy (ill July, and are then put aside till 
October. Local winds form an iiiiportant feature in nearly all 
the coast climates of the Mediterranean, especially in winter, where 
they are primarily caused by the rapid change ot temperature 
from the sea to the snow-clad hinterlands. Cold dry winds, often 
of great violence, occur in the Rhone valley (the Mistral), in Jstria, 
and nalmatia (the Bora), and in the western Caucasus, In sunmier 
a north-west “ trade ” wind, the Maestro, occurs in the Adriatic, 
'j'lie Sirocco is a cyclonie wind characteristic of the winter rainy 
season; in the Adriatic it is usually accompanied by cloud and 
moisture, often by rain. In Sicily and southern Italy the Sirocto 
occurs at all seasons; it is a dry, dusty wind Iroin south-east or 
south-west. The dust is chiefly of loc^ origin, but partly comes 
from the .Sahara. Similar winds are met with in Spain (the, I.eveche), 
but they reach their greatest development in the Simooms of Algeria 
ami SiTia, and the Khamsin of Egypt. 

Temperature. —^The mean surface temperature of the waters of 
the Mediterranean falls from south-east, where it is over 70" F., to 
north-west, the average at the coast of the Gulf of Lyons being 60". 
The isothermal of (15" runs from Gibraltar to the north of Sardinia, 
and thence by the Str.ait of Messina to the Gulf of Corinth. A 
similar distribution is lound 100 fathoms from the surface, tempera¬ 
ture falling from tio" in the Levant to 55° cast of Gibraltar. At 
200 fathoms temperature falls in the same way from 58° to 55", 
but below 250 fathoms temperatures are practically uniform to the 
bottom, 55'5" in the western basin and 5(i'5” in the eastern. The 
bottom temperature observed in the I’ola Deep was 56'3". 

Salinity. —In the extreme west the salinity of the .surface water 
is alxiut 36'3 per mille, and it increases eastwards to 37'6 east of 
Sardinia and 39’o and upwards in the Lev'ant. Oh.servatioiis of 
salinity in the depths of the western Mediterranean are very deficient, 
but the average is probably between 38-0 and 38'5. In the eastern 
basin the “ Pola " expedition observed salinities of 38-7 to 39 0 to the 
east of a line joining Cape Matapan with Alexandria, and 38*2 to 
387 to the west of it. The salter waters apparently tend to make 
their way westwards close to the African coast, and at the bottom 
the highest sidiriities have been observed south of Crete. Evnitzki 
states that the saltest water of the whole basin oecurs in the Aegean 
Sea. 

Circulation. —There is little definite circulation of water within 
the Mediterranean it.self. In the straits joining it with the Atlantic 
and the Black Sea the fresher surface waters of these seas flow 
inwards to assist in making good the loss by evaporation at the 
surface of the Mediterranean, and in both cases dense water makes 
its way outwards along the bottom of the channels, the outflowing 
currents being less in volume and delivery than the inflowing. 
Elsewhere local surface currents are developed, either drifts due 
to the direct action of the winds, or streams produced by wiad 
action heaping water up again.st the land; but these nowhere rise to 
the dignity ot a distinct current system, although they are often 
sufficient to obliterate the feeble tidal action characteristic of the 
Mediterranean. Dr Nattcrer, the chemist of the “ Pola " expeditions, 
has expressed the opinion that the poverty of the pelagic fauna 
is solely due to the want of circulation iu the depths. 
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Deposits.—A great part of the bottom of the Mediterranean is 
covered with blue muds, frequently with a yellow upper layer 
containing a considerable moportion of carbonate of lime, chiefly 
shells of pelagic Foraminifera. In many parts, particularly in 
the eastern basin, a calcareous or siliceous crust, from half an inch 
to three inches ip thickness, is met with; and Matterer suggested 
that the formation of this crust may be due to the production of 
carbonate of ammonium where deposits containing organic matter 
are undergoing oxidation, and the consequent precipitation of 
carbonate of lime and other substances from the waters nearer 
the surface. This view, however, has not met with general 
acceptance. (H, N. D.) 

HEDIUH, primarily a person through whom, as an inter¬ 
mediate, communication is deemed to be carried on between 
living men and spirits of the departed, according to the spiritistic 
hypothesis; such a person is better termed sensitive or auto- 
matist. The phenomena of mediumship fall into two classes: 
(i) “ physical phenomena ” (q.v.) and (2) trance and automatic 
phenomena (utterances, script, &c.); both these may be mani¬ 
fested by the same person, as in the case of D. D. Home and 
Stainton Moses, but are often independent. 

I. No sufficient mass of observations is to hand to enable us 
to distinguish between the results of trickery or hallucination 
on the one hand, and genuine supernormal phenomena on the 
other; but the evidence for raps and lights is good; competent 
observers have witnessed supposed materializations and there 
is respectable evidence for movements of objects. 

Mediumship in the modem sense of the term may be said to 
have originated with the Rochester rappings of 1848 (see 
Spiritualism); but similar phenomena had been reported by 
such authors as Apollonius of Tyuna; they figure frequently in 
the lives of the saints; and the magician in the lower stages of 
culture is in many respects a counterpart of the white medium. 
Among physical mediums who have attained celebrity may be 
mentioned D. D. Home (q.v.), Stainton Moses and Eusapia 
Palladino; the last has admittedly been fraudulent at times, but 
no deceit was ever proved of Hume; Stainton Moses sat in a 
private circle and no suspicion of his good faith was ever aroused. 
•W. Stainton Moses (1830-1892) was a man of university educa¬ 
tion, a clerg>'man and a schoolmaster. In 1872 he became 
interested in spiritualism and soon began to manifest medium- 
istic phenomena, which continued for some ten years. These 
included, besides trance communications, raps, telekinesis, 
levitation, production of lights, perfumes and musical sounds’ 
rapports and materialized hands. But the conditions under 
which the experiments were tried w-ere not sufficiently rigid to 
exclude the possibility of normal causes being at work; for no 
amount of evidence that the normal life is marked by no lapse 
from rectitude affords a presumption that uprightness will 
characterize states of secondary personality. 

Eusapia Palladino has been observed by Sir 0 . Lodge, Pro¬ 
fessor Richet, F. W. H. Myers, and other eminent investigators; 
the first named reported that none of the phenomena in his 
presence went beyond what could be accomplished in a normal 
manner by a free and uncontrolled person; but he was convinced 
that movements were produced without apparent contact. 
Among other phenomena asserted to characterize the medium- 
ship of Eu.sapia are the production of temporary prolongations 
•from the medium’s body; these have been seen in a good light 
by competent witnesses. It was shown in some sittings held 
at Cambridge in 1895 that Eusapia produced phenomena by 
fraudulent means; but though the evidence of this is conclusive 
it has not been shown that her mediumship is entirely fraudulent. 
Automatic records of seances can alone solve the problems 
raised by physiol mediumship. It has been shown in the Davey- 
Hodgson experiments that continuous observation, even for a 
short period, is impossible, and that in the process of recording 
the observations many omissions and errors are inevitable. 
Even were it otherwise, no care could provide against the 
possibility of hallucination. 

2. The genuineness of trance mediumship can no longer be 
called in question. The problem for solution is the source of 
the information. The best observed case is that of Mrs Piper 
of Boston; at the outset of her career, in 1884, she did not differ 


from the ordinary American trance medium. In 1885 the 
attention of Professor William James of Harvard was attracted 
to her; and for twenty years she remained under the supervision 
of the Society for Psychical Research. During that penod three 
phases may be distinguished : (i) 1884-1891, trance utterances 
of a control ” calling himself D/ Phinuit, a French physician, 
of whose existence in the body no trace can be found; (a) 
1892-1896, automatic writing by a “ control ” known as “ George 
Pelham,” the pseudonym of a young American author; (3) 
1896 onwards, supervision by “controls” purporting to be 
identical with those associated with Stainton Moses. There is 
no evidence for regarding Mrs Piper as anything but absolutely 
honest. Much of the Pijiier material remains unpublished, 
partly on account of its intimate character. Many of those to 
whom the communications were made have been convinced 
that the controls ” are none other than discarnate spirits. 
Probably no absolute proof of identity can be given, though the 
reading of sealed letters would come near it; these have been left 
by more than one prominent psychical researcher, but so far 
the “ controls ” who claim to be the writers of them have failed 
to give their contents, even approximately. 

Professor Flournoy has investigated a medium of very differ¬ 
ent type, known as Helene Smith; against her good faith nothing 
can be urged, but her phenomena—trance utterance and glosso- 
lalia -have undoubtedly been produced by her own mind. 
These represent her to be the reincarnation of a Hindu princess, 
and of Marie Antoinette among others, but no evidence of 
identity has been produced. The most striking phenomenon 
of her trance was the so-called Martian language, eventually 
shown by analysis to be a derivative of French, comparable 
to the languages invented by children in the nursery, but more 
elaborate. 

Authorities. —F. W. H.iAyers,Human Personaiitv, F. Podmore, 
Modern Sptrituahsm-, the Proceedings and journal of the Society 
for Psychical Research, passim-, for a convenient survey of the 
Piper rase, sec F. .S.ikc, Madame Piper-, J. Maxwell, Les PM- 
nomines psychwues (igoy, Eng. trans. 1905); Th. Flournoy, Des 
Indes a la planile Mars. For fraudulent methods, see Conjessions 
of a Medium (London, 1882) ; Truesdell, Bottom Facts of Spiritualism 
and works cited by Myers, ii. 502-503. (N, x.) * 


MEDJIDIE, or Mkjidie, the name of a military and knightly 
order of the Turkish Empire, and also of a silver Turkish coin, 
worth twenty piastres. The coin was first struck in 1844, and 
the order was instituted in 1852 by the sultan Abd-ul-Mejid, 
whose name was therefore given to them. (See Knighthood 
AND Chivalry : § Orders of Knighthood.) 

MEDLAR, Mespilus germanica, a tree of the tribe Pomeae of 
the order Rosaeeae, closely allied to the genus P-yrus, In which it 
is sometimes included; it is a native of European woods, &c., 
from Holland southwards, and of western Asia. It occurs in 
hedges, &c., in middle and south England, as a small, much- 
branched, deciduous, spinous tree, but is not indigenous. The 
medlar was well known to the ancients. Pickering (Chron. Hist. 
PI. p. 201) identifies it with a tree mentioned in a Siao-ya ode 
(She-King, ii. i, 2), 827 B.c. It is the /stenriK-ri of Theophrastus 
and Mespilus of Pliny. The Latin mespilus or mespilum became 
in Old French mesle or medle, “ the fruit,” meslier, medlier, “ the 
tree.” The modern French nefle is from a corruption nespilum of 
theLatin. The German Mispel preserves tl(£ original more closely. 
The well-known fruit is globular, but depressed above, with 
leafy persistent sepals, and contains stones of a hemispherical 
shape. It is not fit to eat until it begins to decay and becomes 
“ bletted,” when it has an agreeable acid and somewhat astrin¬ 
gent flavour. Several varieties are known in cultivation. The 
large Dutch medlar, which is very widely cultivated, has a 
naturally crooked growth; the large, much-flattened fruit is 
inferior in quality to the Nottingham, which is a tree of upright 
habit with fruits of about i in. diameter, superior to any other 
variety. There is also a stoneless variety with still emnli^ . 
fruits, but the quality is not so good. 

The medlar is propagated by budding or grafting upon the 
white-thorn, which is most suitable if the soil is dry and sandy, 
or on the quince if the soil is moist; the pear stock also succeeds 
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•wall on ordinary soils. It produces the best fruit in rich, loamy, 
somewhat moist ground. The tree may be grown as a standard, 
and chiefly requires pruning'to prevent the branches from rub¬ 
bing each other. The frutt should be gathered in November, 
on a dry day, and laid out upon shelves. It becomes “ bletted ” 
and fit for use in two or thre^ weeks. The Japanese medlar is 
Ehobotrya japmica (see Loquat), a genus of the same tribe of 
Rosaceae. 

HraOC, a district in France adjoining the left bank of the 
Gironde from Blan(]uefort (N. of Hordcaux) to the mouth of 
the Gironde. Its length is alxiut 50 m., its breadth averages 
between 6 and 7 m. It is formed by a number of low hills, 
which separate the Landes from t^c Gironde, and is traversed 
only by small streams; the Gironde itself is muddy, and often 
enveloped in fog, and the region as a whole is far from 
picturesque. Large arcus of its soil are occupied by vineyards, 
the products of which form the finest growths of Bordeaux. 
(Sec Wine.) 

MEDUSA, the name given by zoologists to the familiar marine 
animals known popularly as jelly-fishes; or, to be more accurate, 
to those •jelly-fisbc.s * in which the torm of the body resembles 
that of an umbrella, bell or parachute. The name medusa is 
suggested by the tentacles, usually long and oftiai numerous, im¬ 
planted on the edge of the umbrella and which bciir the stinging 
organs of which seu-bnthcrs are often disagreeably aware. The 
tentaejes serve for the capture of prey and are very contractile, 
being often protruded to a great length or, on the other hand, 
retracted and forming corkscrew-like curls. Hence the animals 
have suggested to vivid imaginations the head of the fabled 
Gorgon or Medusa with her chevelure of writhing snakes. 

The medusa occurs as one type of individual in the chiss 
Ilydrozoa {q.v.), the other type being the polyp {q.v.). In a 
lypjcnl medusa we can distinguish the following parts. I'he 
umbrella-like body bears a circle of tcntaeles at the edge, whereby 
the body can be divided into a convex exumhrrlla or exumhral 
surface and a concave! suhumbrella or subumbral surface. The 
vast majority of jelly-fish float in the sea, with the exumbrella 
upwards, the subumbrella downwards. A few species, however, 
attach them.selves temporarily or permanently to some firm 
object by the cxumbral surface of the body, and then the sub¬ 
umbral surface is directed upwards. From the centre of the 
subumbral surface Itangs down the manubrium, like the handle 
of an umbrella or the clapper of a bell, bearing" the mouth at its 
extremity. In addition to the tentacles, tlie margin of the 
umbrella hears sense-organs, which may be of several kinds 
and may attain a high degree of complex it\’. 

Medusae capture their prey, consisting of small organi.sms of 
various kinds, c.speciallv tTusl.Kea, by means of the tentacles 
which hang out like fishing-lines in all directions. When the 
prey comes into contact with the tentacles it is paralysed, and 
at the. same time held firmly, by the barbed threads shot out 
from the stinging organs or nematoevsts. Then bv contraction 
of the tentiiclcs the prey is drawn into the mouth. Medusae 
thus form an important constituent of the plankton or floating 
fauna ol the ocean, and compete \\ ith fish and other animals fur 
the food-supply fumi.shed bv minuter forms of life. 

A medusa has a layer of muscles, more or less strongly 
developed, running itj a circular tlircetion on the surface of the 
subumbrella, the contractions ol which are antagonized bv the 
elasticity of the gelatinous substan< c of the body. By the con¬ 
traction of the subumbral circuhu: muscles the concavitv of the 
subumbrella is increased, and as water is thereby forced out of 
the subumbral cavity the animal is jerked upwards. In thi.s 
•way jelly-fish progress feebly by the pumping movements of 
the umbrella. Besides the circular subumbral museles, then 
may be others running in a radial direction, chiefly developed 
as the longitudinal retractor museles of the manubrittm. In 
some cases the circular sirljumbral muscles form a rim known as 
the velum {v., see figure), projecting into the subumliral cavity 
just within the ring of marginal tentacles. The two principal 

’ The gooseberry-like or band Sh.iped jelly-fishes belong to the 
class Otenophora {qv). 
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divisions of the medusae are characterized by the presence or 
absence of a velum. 

Correlated with the well-developed muscular system and 
sense-organs of the medu.stt, we find also a distinct nervous 
system, either, when there is no velum, in the form of concentra¬ 
tions of nervous matter in the vicinity of each sense-organ, or, 
when a velum is present, as two continuous rings running round 
the margin of the umbrella, one external to the velum (exumbral 
nerve-ring, «.r’, sec figure), the other internal to it (subumbral 
nerve-ring, tt.r'-.). The e.xumbral nerve-ring is the larger and 
supplies the tentacles; the subumbral ring supplies the velum. 

Every possible variety of body-form compatible with the fore¬ 
going description may be exhibited by different species of medusae. 
The body may show modifications of form wliich can be compared 
to a shatlow saucer, a cup, a bej) or a thimbfe. The marginal 
tentacles may be very numerous or may be few in number or even 
absent altogether; and they may be simple filaments, or bruuehecl 
in a eonipiieated manner. The mnnutirium may be excessively 
long or very short, and in rare case.s absent, the mouth then being 
flusli with the subumbral surlace. The mtiulh may be circular or 
tour-cornered, and in the latter case the nianubrmin at the angles 
of the mouth may beenme drawn out into four lappets, the oral 
arms, each with a groove oil its inner side continuous with the corner 


a 



'b. 


Diagram of du structure of a medusa; the ectoderm i.s left clear, 
the endoderm is dotted, the mesogloea i.s shaded black; 
principal axis (sec Hyuhozoa) ; to the left o£ this Ime the bL'ctiun 
IK supposed to pass through an inter-radius (l.K.)J to the right 
tlirougn a radius (K). The exumbral surface is uppermost, tin* 
subumbral surface, with the manubrium and mouth, is faung 
downwards. 
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(I’br other figures of medusae see Hyurozoa.) 


of the inoutln The oraJ arms are the stnrting-|")oint of a (urLlier 
scries of variations; they may be simple Haps, trinkled and folded 
in various ways, or they may lx* subdivided, and tiien the branches 
may simulate tentacles in ap])earancc. In the genus Rhizostoniay 
common on the British coasts and conspicuous on account of iLs 
large size, the oral arms, originally distinct uml lour in number, 
undergo concrescence, so that tlie entrance to the iiioutii is reduced 
to numerous fine 7>ores and caiials.- 

Likc the extomtal struct ure. the internal anatomy of the medusa 
shows a conijilete radial symmetry, and is .simple in jilan but oLtey 
complicated in detail (sec hgun*). As in all Hydrozoa the body 
wall is comjio.sed of two cell-la vers, the CTludenn and endoderm, 
between winch is a strut tureless gelatinous secreted layer, the. 
me.sogloca. As the name jelly-fish inijilics, the lucsogloea is greatly 
dcvelojK'd and abundant in (juantity. It may be traversed by 
processes of the cells of the ectoderm and endoderm, or it may 
contain cells which have inigraled into it from these two layers. 
The er.toflerm covers the whole external surface ol the animal, 
while the endoderm lines the coelunteron or gaBtrovascular space: 
the two layers meet each other, and become continuous, at the edge 
of the mouth. 

The moutli leads at once into the true digestive cavity, divi.siWe 
into an oesophageal region in the manubrium and a more dilated 
cavity, the stomach (sf.), occupying the centre of tlie umbrella. 
From the stomach, canals arise termed the radial canola (r.r.); 
-typically four in number, they run in a radial direction to the edge 


® For other variations of the medusa, oftni of importance for 
systematic classificathm, see Hydromedusae and Scyphomedusae. 
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Deposits.—A great part of the bottom of the Mediterranean is 
covered with blue muds, frequently with a yellow upper layer 
containing a considerable moportion of carbonate of lime, chiefly 
shells of pelagic Foraminifera. In many parts, particularly in 
the eastern basin, a calcareous or siliceous crust, from half an inch 
to three inches ip thickness, is met with; and Matterer suggested 
that the formation of this crust may be due to the production of 
carbonate of ammonium where deposits containing organic matter 
are undergoing oxidation, and the consequent precipitation of 
carbonate of lime and other substances from the waters nearer 
the surface. This view, however, has not met with general 
acceptance. (H, N. D.) 

HEDIUH, primarily a person through whom, as an inter¬ 
mediate, communication is deemed to be carried on between 
living men and spirits of the departed, according to the spiritistic 
hypothesis; such a person is better termed sensitive or auto- 
matist. The phenomena of mediumship fall into two classes: 
(i) “ physical phenomena ” (q.v.) and (2) trance and automatic 
phenomena (utterances, script, &c.); both these may be mani¬ 
fested by the same person, as in the case of D. D. Home and 
Stainton Moses, but are often independent. 

I. No sufficient mass of observations is to hand to enable us 
to distinguish between the results of trickery or hallucination 
on the one hand, and genuine supernormal phenomena on the 
other; but the evidence for raps and lights is good; competent 
observers have witnessed supposed materializations and there 
is respectable evidence for movements of objects. 

Mediumship in the modem sense of the term may be said to 
have originated with the Rochester rappings of 1848 (see 
Spiritualism); but similar phenomena had been reported by 
such authors as Apollonius of Tyuna; they figure frequently in 
the lives of the saints; and the magician in the lower stages of 
culture is in many respects a counterpart of the white medium. 
Among physical mediums who have attained celebrity may be 
mentioned D. D. Home (q.v.), Stainton Moses and Eusapia 
Palladino; the last has admittedly been fraudulent at times, but 
no deceit was ever proved of Hume; Stainton Moses sat in a 
private circle and no suspicion of his good faith was ever aroused. 
•W. Stainton Moses (1830-1892) was a man of university educa¬ 
tion, a clerg>'man and a schoolmaster. In 1872 he became 
interested in spiritualism and soon began to manifest medium- 
istic phenomena, which continued for some ten years. These 
included, besides trance communications, raps, telekinesis, 
levitation, production of lights, perfumes and musical sounds’ 
rapports and materialized hands. But the conditions under 
which the experiments were tried w-ere not sufficiently rigid to 
exclude the possibility of normal causes being at work; for no 
amount of evidence that the normal life is marked by no lapse 
from rectitude affords a presumption that uprightness will 
characterize states of secondary personality. 

Eusapia Palladino has been observed by Sir 0 . Lodge, Pro¬ 
fessor Richet, F. W. H. Myers, and other eminent investigators; 
the first named reported that none of the phenomena in his 
presence went beyond what could be accomplished in a normal 
manner by a free and uncontrolled person; but he was convinced 
that movements were produced without apparent contact. 
Among other phenomena asserted to characterize the medium- 
ship of Eu.sapia are the production of temporary prolongations 
•from the medium’s body; these have been seen in a good light 
by competent witnesses. It was shown in some sittings held 
at Cambridge in 1895 that Eusapia produced phenomena by 
fraudulent means; but though the evidence of this is conclusive 
it has not been shown that her mediumship is entirely fraudulent. 
Automatic records of seances can alone solve the problems 
raised by physiol mediumship. It has been shown in the Davey- 
Hodgson experiments that continuous observation, even for a 
short period, is impossible, and that in the process of recording 
the observations many omissions and errors are inevitable. 
Even were it otherwise, no care could provide against the 
possibility of hallucination. 

2. The genuineness of trance mediumship can no longer be 
called in question. The problem for solution is the source of 
the information. The best observed case is that of Mrs Piper 
of Boston; at the outset of her career, in 1884, she did not differ 


from the ordinary American trance medium. In 1885 the 
attention of Professor William James of Harvard was attracted 
to her; and for twenty years she remained under the supervision 
of the Society for Psychical Research. During that penod three 
phases may be distinguished : (i) 1884-1891, trance utterances 
of a control ” calling himself D/ Phinuit, a French physician, 
of whose existence in the body no trace can be found; (a) 
1892-1896, automatic writing by a “ control ” known as “ George 
Pelham,” the pseudonym of a young American author; (3) 
1896 onwards, supervision by “controls” purporting to be 
identical with those associated with Stainton Moses. There is 
no evidence for regarding Mrs Piper as anything but absolutely 
honest. Much of the Pijiier material remains unpublished, 
partly on account of its intimate character. Many of those to 
whom the communications were made have been convinced 
that the controls ” are none other than discarnate spirits. 
Probably no absolute proof of identity can be given, though the 
reading of sealed letters would come near it; these have been left 
by more than one prominent psychical researcher, but so far 
the “ controls ” who claim to be the writers of them have failed 
to give their contents, even approximately. 

Professor Flournoy has investigated a medium of very differ¬ 
ent type, known as Helene Smith; against her good faith nothing 
can be urged, but her phenomena—trance utterance and glosso- 
lalia -have undoubtedly been produced by her own mind. 
These represent her to be the reincarnation of a Hindu princess, 
and of Marie Antoinette among others, but no evidence of 
identity has been produced. The most striking phenomenon 
of her trance was the so-called Martian language, eventually 
shown by analysis to be a derivative of French, comparable 
to the languages invented by children in the nursery, but more 
elaborate. 

Authorities. —F. W. H.iAyers,Human Personaiitv, F. Podmore, 
Modern Sptrituahsm-, the Proceedings and journal of the Society 
for Psychical Research, passim-, for a convenient survey of the 
Piper rase, sec F. .S.ikc, Madame Piper-, J. Maxwell, Les PM- 
nomines psychwues (igoy, Eng. trans. 1905); Th. Flournoy, Des 
Indes a la planile Mars. For fraudulent methods, see Conjessions 
of a Medium (London, 1882) ; Truesdell, Bottom Facts of Spiritualism 
and works cited by Myers, ii. 502-503. (N, x.) * 


MEDJIDIE, or Mkjidie, the name of a military and knightly 
order of the Turkish Empire, and also of a silver Turkish coin, 
worth twenty piastres. The coin was first struck in 1844, and 
the order was instituted in 1852 by the sultan Abd-ul-Mejid, 
whose name was therefore given to them. (See Knighthood 
AND Chivalry : § Orders of Knighthood.) 

MEDLAR, Mespilus germanica, a tree of the tribe Pomeae of 
the order Rosaeeae, closely allied to the genus P-yrus, In which it 
is sometimes included; it is a native of European woods, &c., 
from Holland southwards, and of western Asia. It occurs in 
hedges, &c., in middle and south England, as a small, much- 
branched, deciduous, spinous tree, but is not indigenous. The 
medlar was well known to the ancients. Pickering (Chron. Hist. 
PI. p. 201) identifies it with a tree mentioned in a Siao-ya ode 
(She-King, ii. i, 2), 827 B.c. It is the /stenriK-ri of Theophrastus 
and Mespilus of Pliny. The Latin mespilus or mespilum became 
in Old French mesle or medle, “ the fruit,” meslier, medlier, “ the 
tree.” The modern French nefle is from a corruption nespilum of 
theLatin. The German Mispel preserves tl(£ original more closely. 
The well-known fruit is globular, but depressed above, with 
leafy persistent sepals, and contains stones of a hemispherical 
shape. It is not fit to eat until it begins to decay and becomes 
“ bletted,” when it has an agreeable acid and somewhat astrin¬ 
gent flavour. Several varieties are known in cultivation. The 
large Dutch medlar, which is very widely cultivated, has a 
naturally crooked growth; the large, much-flattened fruit is 
inferior in quality to the Nottingham, which is a tree of upright 
habit with fruits of about i in. diameter, superior to any other 
variety. There is also a stoneless variety with still emnli^ . 
fruits, but the quality is not so good. 

The medlar is propagated by budding or grafting upon the 
white-thorn, which is most suitable if the soil is dry and sandy, 
or on the quince if the soil is moist; the pear stock also succeeds 
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MEER, JAK VAR DER (1632-1675), more often railed 
Vermeer of Delft—^not to be confounded with the elder (1628- 
1691) or younger {1656-1705) Van der Meer of Haarlem, or with 
Van der Meer of Utrecht—one of the excellent Dutch painters 
about whom the Dutch biographers give us little information.' 
Van der Meer, or Vermeer, was bom in Delft, and was a pupil 
of Carel Fabritius, whose junior he was by only eight years. 
The works by Fabritius are few, but his contemporaries speak 
of him as a man of remarkable power, and the paintings now 
ascertained to be from his hand, and formerly ascribed to Rem¬ 
brandt, prove him to have been deeply imbued with the .spirit 
and manner of that master. Vt'hethcr Van der Meer had ever 
any closer relation to Rembrandt than through companionship 
with Fabritius remains uncertain. In 1653 he married Catherine 
Bolenes, and in the same year he imtered the gild of St Luke of 
Delft, becoming one of the heads of the gild in 7662 and again 
in 1670. He died at Delft in 1675, leaving a widow and eight 
children. His circumstances cannot have been flourishing, for 
at his death he left twenty-six pictures undisposed of, and his 
widow had to apply to the court of insolvency to be placed under 
a curator, who was Leeuwenhoek, the naturalist. 

For mure than two centuries Van der Meer was almost com¬ 
pletely forgotten, and his pictures were sold under the names 
and forged signatures of the more popular De Hooch, Metsu, 
Ter Borch, and even of Rembrandt. The attention of the art- 
world was first recalled to this most original painter by Thorc, 
an exiled Frenchman, who described his then known works in 
Musics de la (1858-1860), published under the assumed 

name of W. Burger. The result of his researches, continued in 
his Galerie Suermondl and Galerie d'Arenberg, was afterwards 
given by him in a charming, though inromplcte, monograph 
(Gasef/e ieuMi-itrli, 7866, pp. 297, 458, 542). The task was 
prosecuted with success by Havard {Lcs Artistes lioUandais), 
and by Obreen (Nederlandsche Kunsljieschiedenis, Dl. iv.), and 
we are now in a position to refer to Van der Meer's works. His 
pictures arc rarely dated, but one of the most inrportant, in 
the Dresden Gallery, bears the date 1656, and thus gives us a 
key to his styles. With the exception of the “ Christ with 
Martha and Mary ” in the Coats collection at Glasgow, it is 
perhaps the only one, hitherto recitgnized, that has figures of 
life size, though his authorship is claimed for several others. 
The Dresden picture of a “ Woman and Soldier," with other 
two figures, is painted with remarkable power and boldness, 
with great command over the resources of colour, and with 
wonderful expression of life. For strength and colour it more than 
holds its own beside the neighbouring Rembrandts. To this early 
period of his career belong, from internal evidemv, the “Reading 
Girl ” of the same gallery, the luminous and masterly “ View of 
Delft ” in the museum of the Hague, the “ Milk-Woman ” and 
the small street view, both identified with the Six collection at 
Amsterdam, the former now in the Rijksmuseum: the magnrfi- 
cent “The Letter” also .at Amsterdam,” 1 >iana and the Nymphs" 
(formerly ascribed to Vermeer of Utrecht) at the Hague Gallerv, 
and others. In all these we find the same hrillianl style and 
vigorous work, a solid impasto, and a crisp, sparkling touch.. His 
first manner seems to have been influenced by the pleiad of 
painters circling round Rembrandt, a s< hool which lost favour 
in Holland in the last quarter of the cenlury. During the final 
ten or twelve years of his life Van der Meer adopted a second 
manner. We now find his painting smooth and thin, and his 
colours ptder and softer. Instead of masculine vigour we have 
refined delicacy and sulitlety, but in both styles beauty of tone 
and perfect harmony are conspicuous. Through all his work 

* This undeserved neglect seems to have fallen on him at an 
early period, lor Houbraken (Groote Schmiburgh, tyrS), writing little 
more than forty years after his death, dues not even mention him. 
The only definite information we have from a contemporary is 
given by Bleyswijck {Besrhrijvim; der Stad Del/t, 1687), who tells 
us that he was bom in 7632, and that he worked with Carel Fabritius, 
an able disciple of Rembrandt, who lost his life by an explosion 
of a powder magazine in Deltt in 1654. It is to the patient researches 
of W. Burger (Th. Thor6), Havard, Obreen, Soutendam,and others, 
that we owe our knowledge of the main facts of his life, discovered 
in the archives of his native town. 


may be traced his love of lemon-yellow and of blue of all shades. 
Of his second style typical examples are to be seen in “ The 
Coquette ” of the Brunswick Gallery, in the “ Woman Reading ” 
in the Van der Hoop collection now at the Rijksmuseum at 
Amsterdam, in the “ Lady at a Casement ” lielonging to Lord 
Powerscourt (exhibited at the Royal Academy, 1878) and in 
the “ Music Master and Pupil ” belonging to the King (exhibited 
at the Royal Academy, 1876). 

Van der Meer’s authentic pictures in public and private 
collections amount to about thirty. There is but one in the 
Louvre, the “Lace Maker”; Dresden has the two afore¬ 
mentioned, while Berlin has three, all acquired in the Suermondt 
collection, and the Czeniin Gallery of Vienna is fortunate in 
possessing a fine picture, believed to represent the artist in his 
studio, in the Arcnberg Gallery at Brussels there is a remark¬ 
able head of a girl, half the size of life, which seems to be inter- 
medi.atc between his two styles. Several of his paintings are 
in private foreign collections. In all his work there is a singular 
completeness and charm. His tone is usually silvery with 
pearly shadows, and the lighting of his interiors is equal and 
natural. In all cases his figures seem to move in light and air, 
and in this respect he resembles greatly his fellow-worker De 
Hooch. It is curious to read that, at one of the auctions in 
Amsterdam about the middle of the 18th century, a De Hooch 
is praised as being “ nearly equal to the famous Van der Meer of 
Delft.” 

See also Havard, Van der Meer (Paris, 7888); Vani'yi e, Vermeer 
de Delft (Brussels, iqo8), and Hofstede de Groot, Jan Vermeer von 
Delft (Leipzig, igoq). 

MEERANE, a town in the kingdom of Saxony, q m. N. of 
Zwickau and 37 S. of Leipzig by rail. Pop. (1005), 26,005. If ‘' 0 "' 
tains a fine medieval church (Evangelical). It is one of the most 
important industrial centres of Germany for the manufacture 
of woollen and mixed cloths, and in these products has a Lirge 
export trade, especially to America and the Far East. There 
arc also extensive dyeworks, tanneries and machine fuctorie.s. 

Sec Leopold, Chronik und Beschreibung der Fahrik- und Handel- 
stadt Meerane (780,3). 

HEERSCHAUIH, a German word designating a soft white 
mineral sometimes found floating on the Black Sea, and rather 
suggestive of sea-foiim (Meerschaum), whence also the French 
name for the same substance, icume de mer. It was termed 
by E. F. docker sepiolite, in allusion to its remote resemblance 
to the “ bone ” of the sepia or cuttl(^fish. Meerschaum is 
an opaque mineral of white, grey or cream colour, breaking 
with a conchoidal or fine earthy fracture, and occasionally 
though rarely, fibrous in texture. It can be readily scratched 
with the nail, its hardness being about 2. The specific gravity 
varies from o'ySS to i'27g, but the porosity of the mineral may 
load to error. Meerschaum is a hydrous magnesium silicate, 
with the formula H^MgjSijOjd, or MgoSinO, • 2ll„0. 

Most of the meerschaum of commerce is obtained from A.sia 
Minor, chiefly from the plain of Eski-.Shehr, on the Haidar 
Pasha-Angora railway, where it occurs in irregular nodular 
masses, in alluvial deposits, which are extensively worked for 
its extraction. It is said that in this district there arc 4000 
shafts leading to horizontal galleries for extraction of the 
meerschaum. The principal workings are at Sepetdji-Odjaghi 
and Kemikdji-Odjaghi, about 20 m. S.E. of Eski-Shehr. The 
mineral is associated with magnesite (magnesium carbonate), 
the primitive source of both minerals being a serpentine. When 
first extracted the meerschaum is soft, but it hardens on exposure 
to solar heat or when dried in a warm room. Meerschaum 
is found also, though less abimdantly, in Greece, as at Thebes, 
and in the islands of Euboea and Samos; it occurs also in 
serpentine at Hrubschitz near Kromau in Moravia. It is found 
to a limited extent at certain localities in France and Spain, 
and is known in Morocco. In the United States it occurs in 
serpentine in Pennsylvania (as at Nottingham, Chester county) 
and in South Carolina and Utah. 

Meerschaum has occasionally been used as a substitute for 
soap and fuller’s earth, and it is said also as a building material; 
but its chief use is for tobacco-pipes and cigar-holders. The 
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natural nodnles are fint scraped to remove the red earthy 
matrix, then dried, again scraped and polished with wax. 
1'he rudely shaped masses thus prepared are sent from the 
East to Vienna and other manufacturing centres, where they 
are turned and farved, smoothed with glass-paper and Dutch 
rushes, heated in wax or stearine, and finally polished with 
bone-ash, &c. Imitations are made in plaster of Paris and 
other preparations. 

The soft, white, earthy mineral from Langbanshyttan, in 
Vermland, Sweden, known as aphrodite (a^pos, foam), is 
closely related to meerschaum. It may be noted that meer¬ 
schaum has sometimes been called magnesite {q.v.). 

MEERDT, a city, district and division of British India, 
in the United Provinces. The city is half-way between the 
Ganges and the Jumna, and has two stations on the North- 
Western railway, 37 m. N.E. from Delhi. Pop. (igoi), 
118,129. The city proper lies south of the cantonments, and 
although dating back to the days of the Buddhist emperor Asoka 
(c. 250 B.c.) Meerut owes its modem importance to its selection 
by the British government as the site of a great military station. 
In 1805 it is mentioned as “a ruined, depopulated town.” 
The cantonment was established in 1806, and the population 
rose to 29,014 in 1847, and 82,035 in 1853. The town is an 
important centre of the cotton-trade. It is the headquarters 
of the 7th division of the nortliern army, with accommodation 
for horse and field artillery, British and native cavalry and 
infantry. It was here that the first outbreak of the Mutiny 
of 1857 took place. (See Indian Mutinv.) 

The District or Mf.erut forms part of the upper Doab, 
or tract between the Ganges and the Jumna, extending from 
river to river. Area, 2354 sq. m. Though well wooded in 
places and abundantly supplied with mango groves, it has but 
few patches of jungle or waste land. Sandy ridges run along 
the low watersheds which separate the minor channels, but 
with this exception the whole district is one continuous expaasc 
of careful and prosperous tillage. Its fertility is largely duo 
t(J the system of irrigation canals. The Eastern Jumna canal 
runs through the whole length of the district, and supplies 
the rich tract bet ween the ) unma and the Hindan with a network 
of distributary streams. The main branch of the Ganges canal 
passes across the centre of the plateau in a sweeping curve 
and waters the midland tract. The Anupshahr branch supplies 
irrigation to the Ganges slope, and the Agra canal passes through 
the southern corner of Loni pargana from the Hindan to the 
|umna. Besides these natural and artificial cliannels, the 
country is everywhere cut up by small water-courses. The Burh 
Ganga, or ancient bed of the Ganges, lies at some distance from 
the modern stream; and on its bank stood the abandoned city 
of Hastinapur, the legendary capital of the Pandavas at the 
period of the Mahabhdrala, said to have been deserted many 
centuries before the Christian era, owing to the encroachments 
of the river. 

The comparatively high latitude and elevated position of 
Meerut make it one of the healthiest districts in the plains of 
India. The average temperature varies from 57° F. in January 
to 87“ in June. The rainfall is small, less than 30 in. annually. 
Che only endemic disease in the district is malarial fever; but 
small pox and cholera occasionally visit it as epidemics. ITie 
population in 1901 was 1,540,175, showing an increase of 
10-6 % in the decade. The principal crops are wheat, pulse, 
millet, sugar-cane, cotton and indigo, but this last crop has 
declined of late years almost to extinction. The district is 
traversed by the NorUv-Westem railway, and also contains 
Ghaziabad, the terminus of the East Indian system, whence a 
branch runs to Delhi, while a branch of the Oudh & Rohil- 
khand railway from Moradabad to Ghaziabad was opened in 
1900. 

The authentic history of the district begins with the Moslem in¬ 
vasions. The first undoubted Mahommedan invasion was that 
of Kutbeddin in 1191, when Meerut town was taken and all the 
Hindu temples turned into mosques. In 1398 Timur captured 
the fort of Loni after a desperate resistance, and put all his Hindu 
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prisoners to death, He then proceeded to Delhi, and after 
his memorable sack of that city returned to Meerut, captured 
the town, razed all the fortifications and houses of the Hindus, 
and put the male inhabitants to theKword. The estabUshment 
of tbe great Mogul dynasty in the i6th century, under Baber 
and his successors, gave Meerut a period of internal tranquillity 
imd royal favour. After the death of Aurangzeb, however, 
it was exposed to alternate Sikh and Mabrattfi invamons. 
From 1707 till 1775 the country was the scene of perpetual 
strife, and was only re.scued from anarchy by the exertions 
of the military adventurer Walter Reinhardt, afterwards the 
husband of the celebrated Begum Samru, who established 
himself at Sardhana in the north, and ruled a large estate. 
The southern tract, however, remained in its anarchic condition 
under Mahratta exactions until the fall ol Delhi in 1803, when 
the whole of the country between the Jumna and the Ganges 
was ceded by Sindhia to the British, it was formed into a 
separate district in 1818. In the British period it has become 
memorable for its connexion with the Mutiny of 1857, 

The Division of Mkerut comprises the northern portion 
of the Doab. It consists of the six districts of Dehra Dun, 
Saharanpur, Muzaflamagar, Meerut, Bulandshahr and Aligarh. 
Area, 11,302 .sq. m.; pop. (1901), 5,979,711, showing an increase 
of 12‘3 % in the decade. 

See Meerut District Gaielteer (AIKahabad, 1904). 

MEETING (from ‘‘ to meet,” to come together, assemble, 
O.Eng. metaw, cf. Du. moeten, Swed. wo/a, Goth, gamotjin, &c., 
derivatives ol the Teut. word for a meeting, seen in O.Eng. mot, 
moot, an assembly of the people; cf. wilanagemot), a gathering 
together of persons for the purpose of discussion or for the 
transaction of business. Public meetings may be either those 
of statutory bodies or assemblies of persons called together 
for social, political or other purposes. In the case of statutory 
bodies, by-laws usually fix the quorum necessary to constitute 
a legal meeting. That of limited companies may be either 
by reference to the capital held, or by a fixed quorum or one 
in proportion to the number of shareholders. It has been 
held that in the case of a company it takes at least two persons 
to constitute a meeting (Sharp v. Daws, 1886, 2 Q.B.D. 26). In 
the case of public meetings for social, political or other purposes 
no quorum is necessary. They may be held, if they are for a lawful 
purpose, in any place, on any day and at any hour, provided they 
satisfy certain statutory provisions or by-laws made under the 
authority of a statute for the safety of persons attending 
such meetings. If, however, a meeting is held in the street 
and it causes an obstruction those convening the meeting may 
be proceeded against for obstructing the highway. The control 
of a meeting and the subjects to be discussed are entirely within 
the discretion of those convening it, and whether tbe meeting 
is open to the public without payment, or subject to a charge or 
to membership of a specified body or society, those present are 
there merely by virtue of a licence of the conveners, which 
licence may be revoked at any time. The person whose licence 
is revoked may be requested to withdraw from the meeting, 
and on his refusal may be ejected with such force as is necessary. 
If he employs violence to those removing him he commits a 
breach ol the peace for which he may be given into custody. 
An important English act has dealt for ^e first time with the 
disturbance of a public meeting. The Public Meeting Act 1908 
enacted that any person who at a lawful public meeting acts in 
a disorderly manner for the purpose of preventing the trans¬ 
action of the business for which the meeting was called together 
shall be guilty of an offence, and if the offence is committed at a 
political meeting lield in any parliamentary constituency 
between the issue and return of a writ, the offence is made 
an illegal practice within the meaning of the Corrupt and Illegal 
Practices Prevention Act 1883. Any person who incites another 
to commit the offence is equally guilty. A public meeting is 
usually controlled by a chairman, who may be appointed by 
the conveners or elected by the meeting itself. On the chairman 
falls the duty of preserving order, of calling on persons to spieak, 
deciding points of order, of putting questions to the meeting 

XVIII. 3 a 



7 + 


MEGALOPOLIS 


for decision, and declaring the result and other incidental 
matters. 

In England it is illegal, by a statute of George III. (Seditious 
Meetings Act 1817), to bold a public meeting in the open 
air within i m. of Westmiaster Hall during the sitting of 
Parliament. 

See C. P. Blackwell's Law of Meetings (iQio). 

MEGALOPOLIS, an ancient city of Arcadia, Greece, situated 
in a plain about 20 m. S.W. of legea, on both banks of the 
Helisson, about 2^ m. above its junction with the Alpheus. Like 
Messene, it owed its origin to the Theban general Epaminondas, 
and was founded in 370 B.c., the year after the battle of 
Leuclra, as a bulwark for the southern Arcadians against Sparta, 
and as the seal of the Arcadian Federal Diet, which consisted 
of ten thousand men. The builders were protected by a Theban 
force, and directed by ten native oecists (official “ founders ), 


an attempt to reduce Megalopolis; but the Thebes sent 
assistance and the city was rescued. Not sure of this assist¬ 
ance, the Megalopolitans had appealed to Athens, an appeal 
which gave occasion to the oration of Demosthenes, IIspl 
MryaAtnruA.iTbii'. The Spartans were now oblijged to conclude 
peace with Megalopolis and acknowledge her autonomy. 
Nevertheless their feeling of hostility did not cease, and 
Megalopolis consequently entered into friendly relations with 
Philip of Macedon. Twenty years later, when the Spartans 
and their allies rebelled against the power of Macedon, 
Megalopolis remained film in its allegiance, and was 
subjected to a long siege. After the death of Alexander, 
Megalopolis was governed by native tyrants. In the war 
between Cassandcr and Polyperchon it took part with the 
former and was besieged by the latter. On this occasion it 
was able to send into the field an army of fifteen thousand. 



who likewise attended to the peopling of the new city, which 
apparently drew inhabitants from all parts of Arcadia, but 
especially from the neighbouring districts of Maenalin and 
Parrhasia. Forty townships are mentioned by Pausanias 
(viii. 27, 3-5) as having been ineoiqioratcd in it. It was 
50 stadia in cirrumterence, and was surrounded with stro'^g 
walls. Its territory was the largest in Arcadia, extending 
northward 24 m. 'The citv was built on a magnificent scale, 
and adorned with many hand.some buildings, both public find 
private. Its temples contained many ancient statues brought 
from the towns incorporated in it. After the departure of 
Epaminondas, I.vcomedes of Mantineia succeeded in drawing 
the Arcadian federation away from its alliance with Thebes, 
and it was consequently obliged to make common cause with 
Athens. An attempt on the part of the federation to u.se the 
treasures of the temple of Zeus at Olympia led to internal 
dissensions, so that in the battle of Mantineia (362) one half of 
the Arcadians fovight on the side of the Spartans, the other 
on that of the Thebans. After this battle many of the 
inhabitants of Megalopolis sought to return to their former 
homes, and it was only by the assistance of three thousand 
Thebans under Pammenes that the authorities were able to 
prevent them from doing so. In 353, when Thebes had her 
hands full with the so-called Sacred War, the Spartans made 


] Tn 234 B.c. Lydiades, the last tyrant of Megalopolis, voluntarily 
resigned his power, and the city joined the Achaean League. 
In consequence of this it was again exposed to the hatred of 
Sparta. In 222 Cleomenes plundered it and killed or dispersed 
its inhabitants, but in the year following it was restored and its 
inhabitants reinstated by Philopoemen, a native of the city. 
After this, however, it gradually sank into insignificance. The 
only great men whom it produced were Philopoemen and 
Polybius the historian. Lycortas, the father of the latter, 
may be accounted a third. In the time of Pausanias the 
city was mostly in mins. 

The site of Megalopolis was excavated by members of the 
British School at Athens in the years 1800-1892. The description 
of Pausanias is so clear that it enabled Curtius, in his Pelopou- 
nesos, to give a conjectural plan that was found to tally in most 
respects with the reality. The town was divided into two 
approximately equal parts by the river Helisson, which flows 
through it from east to west. The line of the walls may be 
traced, partly by remains, partly by the contours it must have 
followed, and confirms the estimate of Polybius that they had 
a circuit of 50 stades, or about 54 m. It is difficult to see 
how the river bed, now a broad and shingly waste, was dealt 
with in ancient times; it must have been embanked in some way, 
but -there arc no remains to show whether the fortification wall 
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was carried across the river at either end or along the parallel 
embankments so as to make two separate enclosures. There 
must have been, in all probability, a bridge to connect the 
two halves of the city, but the foundations seen by Leake and 
others, and conytionly supposed to belong to such a bridge, 
proved lo be only the substructures of the precinct of Zeus Soter. 
The buildings north of the river were municipal and were 
grouped round the square agora. One, of which the complete 
plan has been recovered, is llie portico of Philip, a splendid 
building, which bounded the agora on the north; it was 300 ft. 
lung, with three rows of columns running its whole length, 
three in the outer line to each one in the two inner lines; it had 
a slightly projecting wing at either end. At the south-west 
of the agora was found the precinct of Zeus Soter: it consists 
of a square court surrounded by a double colonnade, and faced 
on the west side by a small temple; on the east side was an 
entrance or propylaeum approached by a ramp. In the midst 
of the court was a sub.structure which has been variously 
interpreted as an altar or as the base of the great group of 
Zeus and Megalopolis, which is recorded to have stood here. 
North of this was the Stoa Myropolis, forming the east boundary 
of the agora, and, between this and the Stoa of Philip, the 
Archeia or municipal offices. These buildings were of various 
dates, but seem all to fit into an harmonious plan. The buildings 
on tlie south and west of the agora have been almost entirely 
destroyed by the Helisson and a tributary brook. On the 
south bank of fhe river were the chief federal buildings, the 
theatre (noted by Pausanias as the largest in Greece), and the 
Theriiilion or parliament hall of the ten thousand Arcadians. 
These two buildings form part of a common design, the great 
portico of the Thersilion facing the orchestra of fhe theatre. 
As a consequence of this arrangement, the plan of the theatre 
is abnormal. The auditorium has as its lowest row of seats 
a set of “ thrones ’’ or ornamental benches, which, as well as 
the gutter in front, were dedicated by a certain Antiochus; the 
orchestra is about 100 ft. in diameter; and in place of the 
wtstern parados is a closed room called the Sc:aiiotheca. The 
rhief peculiarity, however, lies in the great portico already 
mentioned, which has its base about 4 It. 6 in. above the 
level ol the orchestra. It was much too lofty to .serve as a 
proscenium; yet, if a proscenium of the ordinar\' Greek type 
were erected in front, it would hide the lower part of the columns. 
Such a proscenium was actually erected in later times; and 
beneath it were the foundations for an earlier wooden proscenium, 
which was probably erected only when required. In later times 
steps were added, leading from the base of tlie portico to tlie 
lex’cl of the orchestra. The theatre was probably used, like 
the theatre at Athen.s, for political assemblies; but the adjoining 
Thersilion provided covered accommodation for the Arcadian 
fen thousand in wet weather. It is a building unique in plan, 
sloping up from the centre towards all sides like a theatre. 
’J’he roof wiis supported by columns that were placed in lines 
radiating from the centre, so a.s to obscure as little as possible 
the view of an orator in this position from all parts of the 
building; there were two entrances in each side. 

Sec F.xcavalwns at M<>(tatopvUs (E. A. Gardner, W. Loring, G. C 
Hichardb, W, J. Wmidliousc; Arehilectiirc, l>y IC. W. Seliiiltr) ; 
Supplementary P.aper issued by the Society lor the Promotion of 
Hellenic Studies, iKQt; Journal of UrUenic Studies, xiii. 

A. G. liather; p. 319, E. F. Benson ("Thersilion"); 1898, p. 15, 
j. B. Bury ("Double City"); W. Dorp/eld ("Das gncchisclie 
Theater "); O. Piielistcin, " Griechische Biihne (Theatre). 

(E. (;u.) 

MEGANUCLEUS (also railed Macronucleus), in Infusoria 
(q.v.)., the large nucleus which undergoes direct (amitotic) 
division in fission, and is lost during conjugation, to be 
replaced by a nucleus, the result of the karyogamy of the 
mirronudri. 

MEGAPODE (Gr. pe'yos, great, and trovs, foot), the name given 
generally to a small hut remarkable family of birds, characteristic 
of some parts of the Australian region, to which it is almost 
peculiar. The Megapodiidae, with the Cracidae and Phasianidae, 
fi'rm that division of the sub-order Calli named by Huxley 
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Pmsteropedts {Proe. Zoel. Soe., t868, p. 196). Their most 
remarkable habit is that of leaving their eggs to be hatched 
without incubation, burying them in the ground (as many 
reptiles do), or in a mound of earttt, leaves and rotten wood 
which they scratch up. This habit attracted attention nearly 
four hundred years ago,* but the accounts given of it by various 
travellers were generally discredited, and os examples of the 
birds, probably from their unattractive plumage, appear not 
to have been brought to Europe, no one of them was seen by 
any ornithologist or scientifically described until near the end 
of the first quarter of the 19th century. The first member 
of the family to receive authoritative recognition was one of 
the largest, inhabiting the continent of Australia, where it is 
known as the brush-turkey, and wa.s originally described by J. 
Latham in 1821 under the misleading name of the New Holland 
vulture. It is the Catheturus laihami of modern ornithologists, 
and is nearly the size of a hen turkey. This East Australian 
bird is of a sooty-brown colour, relieved beneath by the lighter 
edging of some of the feathers, but the head and neck are nearly 
bare, beset with fine bristles, the skin being of a deep pinkish- 
red, passing above the breast into a large wattle of bright yellow. 
The tail is commonly carried upright and partly folded, some¬ 
thing like that of a domestic fowl. Allied to it are three or 
four .species of I'alegaltus, from New Guinea and adjacent 
islands. 

Another form, an inhabitant of South and West Auij^ralia, 
commonly known in England as the mallee-bird, but to the 
coloqists as the “ native pheasant ”—the Lipoa ocMala, as 
described by J. Gould in the Prac. Zool. Soe. (1840), p. 120, 
has much shorter tarsi and toes, the head entirely clothed, 
and the tail expanded. Us plumage presents a combination 
of greys and browns of various tints, interspersed with black, 
white and buff, the wing-coverts and feathers of the back 
bearing each near the tip an ova] or subcircular patch, whence 
the scientific name of the bird is given, while a stripe of black 
feathers with a median line of white extends down the front of 
the throat from the chin to the breast. There is but one species 
of this genus known, as is also the case with the next to be 
mentioned, a bird long known to inhabit Celebes, but not fully 

’ Antonio Pigafetta, one of the survivors of Magellan's voyage, 
records in his journal, under date of April 1.321, among the peculiar¬ 
ities ol the Philippine Islands, then first discovered by Europeans, 
the existence ol a bird there, about tlie size of a fowl, which laid its 
eggs, as big as a duck's, in the .sand, and left them to be lintrlied 
by the heat ol the sun [Premter vogage autour du monde, cd. Anior- 
etti, Paris, A.K. ix. 88). More than a hundred years later the 
Jesuit Nieremberg, in his Hutorta naturae, published at Antwerp 
in U135, described (j>. 207) a bird called " Daie," and by the natives 
named " Tapun,” not larger Ilian a dove, which, with its tail (') 
and feet excavated a nesl in sandy places and laid Uierein eggs bigger 
than those of a goose. The publication at Kome in 1(151 of Hernan¬ 
dez's Hist, avtum novae Hispaniae shows tliat his papers must have 
been accessible lo Nieremberg, wlio took from them the passage just 
mentioned, but, as not unusual with him, misprinted the names which 
stand in Hernandez’s work (ji. 5(1, cap. 220) " Daic " and “ Tapum " 
respectiveiy. and omitted ids predece.ssor’s important acldition 
" Vmit ill Philippicis." Not long alter, tlie Dominican Navarretc, 
a missionary to China, made a considerable stay in the Philippines, 
and returning to Europe in 1(73 wrote an account ot the Chinese 
empire, of wliieh Cliurchill (Collection of Voyages and Travels, 
vol. i.) gave an English translation in 1704. It is therein stated 
(p. 43) that in many of the islands of the Maiiw Archipelago " there 
is a very singular bird call'd Tahov," and thaf " What I and many 
more admire is, that it being no bigger in body tlian an ordinary 
chicken, tho' long legg'd, yet it lavs an egg larger tlian a gooses, 
so that the egg is bigger than the bird itself. ... In order to lay 
its eggs, it dig.s in the sand allow a yard in dejith; utter laying, it 
fills up the hole and makes it even witli tlie rest; there the eggs 
hatcli with tlic heat of the sun and sand." Gemelli Careri, who 
travelled from 1(1(13 to 1(199, .and in Hie latter year published an 
account of Ids voyage, round the world, gives similar evidence 
respecting this bird, which he calls “ tavon," in the Pldlippine 
Islands (Voy. du tour du monde, ed. Paris, 1727, v. 157, 158). 
The megapode of I.iizon is fairly described by Camel or Camelli 
in his observations on the birds of the Philippines communicated by 
Petiver to the Royal Society in 1703 {Phil. Trans, xxiii. 1398). 
In 1726 Valentyn published his elaborate work on the East Indies, 
wherein (deel iii. bk. v. p. 320) he correctly describes the megapode 
of Amboina under the name of " malleloo," and-also a larger kind 
found in Celebes. 
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described until 1846,' when it received from Salomon Muller 
{Arch. f. Naturgesckickte, xii. pt. i, p. 116) the name of 
Macrocephalon tnaleo, but, being shortly afterwards figured by 
Gray and Mitchell {Gen. Birds, iii. pi. 1*3) under the generic 
term of Megacephalon, has since commonly borne the fatter 
appelhUion. This bird bears a helmet-like protuberance on 
the back of its head, all of which, as well as the neck, is bare 
and of a bright red colour; the plumage of the body is glossy 
black above, and lienuath roseate-white. 

Of the meg.apodes proper, constituting the genus Megapodius, 
about fifteen species are admitted. The birds of this genus 
range from the Samoa Islands in the east, through the Tonga 
group, to tlic New Hebrides, the northern ]»rt of Australia, 
New Guineii and its neighlxiuring islands, Celebes, the Pelew 
Islands and the Ladrones, and have also outliers in detached 
portions of the Indian Region, as the Philippines (where indeed 
they were first discovered by Kuropeans), Labuan, and even the 
Nicobars—though none is known from the intervening islands 
of Porneo, Java or Sumatra. Within what may be deemed 
their proper area they are found, says A. K. Wallace {Geogr. 
Distr. Animals, ii. 341), “ on the smallest i.slands and sandbanks, 
and can evidently pass over a few miles of sea with ease.” 
Indeed, proof of their roanting disposition is idTorilcd by the 
fart that the bird described by l/;sson (f'oy. CoquiUe: '/.oologic, 
p. 703) as Alt'Clheliii urvillii, but now eonsidcred to be the 
young of Megapodius jreycineii, flew on board his ship when 
more than s ra. from the nearest land (Guebe), in an exhausted 
state, it is true, but that miiy be attributed to its youth. The 
species of Megapodius are about the size of small fowls, the 
head generally crested, the tail very short, the feet enormous, 
and, with the exception of M, wallacii (Proc, Zoot. Sue., 
t8(jo, /Iocs', pi. 171), from the Mohirciis, all have a sombre 
plumage. 

Megapodes are shy terrestrial birds, of heavy flight, and 
omnivorous diet. In some islands they are semi-domcsticated, 
altltough the flesh is dark and generallv unpalatable. (A. N.) 

MEGARA, an ancient Greek town on the road from Attica 
to Corinth. The country which belonged to the city wa.s 
called Mcyapi's or 17 MeyapiKy ; it occupied the broader part 
of tlie isthmus between Attica, Boeotia, Corinth, and the two 
gulfs, and its whole area is estimated by Clinton at 143 sq. m. 
The range of Mount Gcrancia extends across the country from 
east to west, forming a barrier between continental Greece 
and the Peloponnesus. The shortest road aeross this range 
passes along the eastern side of the mountains, and the most 
difficult part is the celebrated Scironian rocks, the mythic 
home of the robljcr Sciron. The only plain in the rugged 
little country was the White Plain, in which w.is situated the 
only important town, Megara. The modern town of Megara 
is situated on two low hills which formed part of the ancient 
site; it is the chief town of the eparchy of Mcgai'is; prop, about 
6400. It contains few remains of antiquity, except of the 
aqueduct and basin, said to have been made by the architect 
Evinalinus for the tyr.ant Theagenes. (E. Ga ) 

rrom the somewhat conflicting evidence of mythology it 
may be gathered that in prehistoric days Megara had maritime 
intercourse with the southern Aegean. I’he early inhabitants, 
whose race is unknoyn, were cxi irpated or .absorbed in the Dorian 
migration, for in historic times the city had a homogeneous 
Dorian population. Pavoured by its proximity to two great 
waterways and by its two ports, Nisaea on the .Saronic and Pegae 
on the florinthian Gulf, Megara took a prominent part in the. 
commercial expansion of Greece from the 8th century onwards, 
and for two hundred years enjoyed prosperity out of proportion 
to the slight resources of its narrow territory. Its trade was 
mainly directed towards Sicily, where Megariaii colonies were 
established at Hyhla (Megara Hyblaea) .and Selinus, and towards 
tlie Black Sea, in which region the Megariuns were probably 

' A.S we have seen, it was mentioued in 1720 by Valentyn, and 
a young example was in 1830 described ami figured by Quoy 
and Gaimard (Voy. de I'Astrolahr : Oiseaux, p. 239, pL 25) as the 
Megapodius rubripes of Teniininrk, a wholly dilTeioat bird. 


pioneers of Greek commerce. In tlie Sea of Marmora they 
had to face the competition of the Samians, with whom they 
waged a war concerning the town of Perinthus, and of Miletus; 
but on the Bosporus they established themselves by means of 
settlements at Chaloedon and, above all, Byzantium (founded, 
according to tradition, 675 and 658 respectively). In the 
Black Sen they exploited the shores of Pontus and Scythia, 
whose products they exchanged for textiles spun from the 
wool of their own country. Their chief colonies in this sea 
were Astacus and Heraclea in Bithyniu, and another Heraclea 
in the Crimea. In the later 7th century this current of trade 
dwindled in face of the great commercial and colonizing activity 
of Miletus; it probably received further injury through the 
subsequent interference of Athens on the Hellespont. Simul¬ 
taneously Megarian commerce in Sicily began to be supplanted 
by Corinth and Corey ra. 

Mi'g.ird's economic development entailed a change in the dis¬ 
tribution of wealth, and consequently of political power, which is 
commented upon m the elegies of Theognis The original 

land-hoklmg aristocracy, wliicli had probably initiated and for 
a time monopolized commerce, wa.s partly supplanted by prosperous 
upstarts, and witli the general increase of prosperity bcg.an to lose 
Its lioUl upon the community of artisans. In the ensuing party 
struggles the city jia-SSod under a tyrant, Theagenes (about 040), 
wliose rule was too brief to produce great clunges. The power ul 
the nobles would seem to have been more efiectively broken in a 
war with .Athens, in which Megara ultimately lost the island of 
Salamis (about 570, see Soto.s), for shortly alterwarcls the con- 
slitiitioii was changed to a democracy, and eventually was li.xud 
as an oligarchy of a moderate type. 

During the i’ersi.an wars tlie state, wliich had recently joined 
the Peloponnesian I.e.igue, could still muster 3000 hoplites. Hut 
the subsequent expansion of Athens ruined the commerce of Megara, 
and the town itself was Uireatened with absorjition by some powerful 
neighbour. In 439 an atback by Corinth, winch had always coveted 
Megara’s tiaritory, induced the people to summon the aid of the 
Athenians, wlio secured Megara m battle and by tlic construction 
of long walls between the c.apital and its port N isaea. lu 44,3 a 
revulsion of feeling led tlie Megarians to massacre their Atlieman 
garrison. The Atlienians retaliated by placing' an embargo upon 
Megarian trade throughout their emiiirc (432), and in the Pelopon¬ 
nesian War, which the Megarians had consequently striv«)0.'f6 
hasten on, reduced their neigliboui's to misery by blocliwld‘.ji|M 
devastations. In 42.] they nearly captured Megara, in collusiq^ 
with a democratic party within the town, and succeeded in .securing 
Nisaea, winch they held till 410. In the 4th century Megara re- 
covered some measure of prosperity, but playetl an insignificant 
part in politics, its only notable move being the participation m 
the final conflict against Philip II. of Maewlon (330). During the 
Macedonian supremacy tlic town passed in turn from Gassandcr 
and Demetrius Poliorcetes to Antigonus Gonatas, and finally was 
incorporated in tlie Achaean League. Megara suffered severely 
(luring the Civil War of 48 n.c., but seents at some later period to 
have received new settlers. It mnintaimxl itself as a place ol siime 
size in subsequent ceuturic.s, but was depopulated by the Venetians 
in A.D. 1500. The inliabitants of the modern village arc mostly 
of .Albanian origin. 

In literature Megara figure.s as the reputed liomc of the comedian 
Sus.irion, and in the 4tli century gave its name to a .school ol pliilo- 
sojiliy louiided by Euclid. 

Sec Slralio ix. 3iji-j9.‘i; Theognis; Thucydides i.-iv.; Aristo¬ 
phanes, Aoharmans, 7214-833; F. Cauer, Parteien urul J’oliliker in 
Megara und Athen (Stuttgart, i8go), pp. i -44; B- V. Head, Htstona. 
nuntorutn (Oxford, 1887), pp. 3Z9“33u; E. Delbriick and K. G. 
Vollmdllcr, " Das Bninnenliaiis des Theagenes," in MiUeil. d. 
deutsrh. In.st. Athen. xxv. (ifjoo). (M. O. B. C.) 

MEGARA HYBLAEA (perhaps identiral with IIybla MajoIi), 
an ancient city of Sicily, on the E. coast, 12 tn. N.N.W. of 
Syracuse, founded in 728 b.c. by Megarean eolonist.s, who had 
previously settled successively at Trotilon, Lcnntini and 
Thapsus. A hundred ycar.s later it founded Selinus, apparently 
because it had no room for development. It never seems to 
have been a town ul great importance, and had no advantages 
of po.sition. It was dc.stroyed by Gclon about 481 n.r., and its 
walls seem to have been razed to the ground. In the Athenian 
expedition against Syraru.se (415-413) Lamacluis propoBgg 
(it being then deserted) to make it the Athenian base of opera¬ 
tions; but his advice was not taken, and in the next .spring 
the Sj'racusans fortified it. In 309 if was still fortified; but, 
after Marcellus captured it, in 214, we hear httl® more of it. 
Excavations carried on in 1891 led to thcjjaiscovcry of the 
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northern portion of the western town wall, which in one section been found at Tiryns and Mycenae, and references are made 
served at the same time as an embankment against floods to it in the Iliad and the Odyssey. 

^it was apparently more con^icuous in the time of P. Quver, MEGATHERIDIII (properly Megalalherium), a huge extinct 
Sicilia, p. ^ extensive necropolis, about looo tombs edentate mammal from the Pleistocene deposits of Buenos 

of which have (been explored, and rf a deposit of votive Aires, typifying the family Megatheriidae (or Megalotheriidae), 
objects from a temple. The harbour lay to the north of the and by far the largest representative of the Edentata. Except, 
town. indeed, for its relatively shorter limbs Megatherium americanuin 

Sec P. Orsi in Motiumenli dei Lincei (iSqi), i. 689-950; and Aui rivalled an elephant in bulk, the total length of the skeleton 
del coiigresio dcUe setenze storuke, v. 181 (Koine, i 904 )- (T. As.) being 18 feet, five of which are taken up by the tail. The 

MEOABIAN SCHOOL OF PHILOSOPHY. This school was Megatheriidae, which include a number of genera, are collectively 


founded by Euclides of Megaru, one of 
the pupils of SocTates. Two main ele¬ 
ments went to make up the Megarian 
doctrine. Like the Cynics anci the 
Cyreniucs, Euclides started from the 
Socratic principle that virtue is know¬ 
ledge. But into combination with this 
he brought the Eleatic doctrine of Unity. 
Perceiving the difficulty of the Socratic 
dictum he endeavoured to give to the 
word “ knowledge” a definite content by 
divorcing it absolutely from the sphere 
of sense and experience, and confining it 
to a sort of transcendental dialectic or 
logic. The Elcatic unity Ls Goodness, 
and is beyond the sphere of scttsible 
apprehen.sion. This goodness, tlierefore, 
alone exists ; matter, motion, growth 
and decay are figments of the senses; 
they have no existence for Keason, 
‘‘ VV’hatever is, is I " Knowledge is of 
idca.s and is in conformity with the 
neettssarv laws of thought. Hence Plato 



in the Sojthist describes the Megarians Fig. i.—S keleton of the Megatherium, from the specimen in the Museum of the Royal 
as “the friends of ideas.” Vet the Gjllegeof Surgemi.s of England. {'<-dr.) 


Megarians were by no means in agreement witli the Platonic 
iAealism. >'or they held that ideas, though eternal and im- 
movalilc, have neither lite nor action nor movement. 

This dialectic, initiated by Euclides, became more and more 
opposed to the testimony oi experience; in the hands of Eiil.iulides 
and Alexiiius it degenerated into hairsplitting, miunly in the 
form of the reductio ad absurdum. The strength of these men 
lay in destructive criticism rather than in construction: as 
dialecticians they were successful, but they contributed little 
to effiical speculation. They spent their energy in attacking 
Plato and Aristotle, and hence earned the opprobrious epithet 
of Eristic. Tlicy used their dialectic subtlety to disprove 
the possibility of motion and decay; unity is tlic negation of j 
change, increase and decrease, birth and death. None the less, I 
in ancient times they rcceiwd great re.specl owing to their 
inlellei’tual pre-eminence. Cicero {.-icademics, ii. 42) describes 
their doctrine as a “ nobilis disciifiina," and identifies them 
closely with Parmenides and Zeno. But their most immediate in¬ 
fluence was upon tlie Stoics {(/.v.). whose founder, Zeno, studied 
under Slilpo. 'Ibis philosopher, a man of strildiig and attractive 
persorutlity, succeeded in fusing the Megiuian dialectic with 
*Cynic naturalism. The result of the combination was in fact 
a juxtaposition rather than n compound; it is manifestly impos¬ 
sible to find an organic connexion between a practical code 
like Cynicism and the transcendental logic of the Megarians. 
But it served as a iiowcrful stimulus to Zeno, who by descent 
was imbued with Oriental m\-:;ticism. 

For Ihbliogr.iphital information .iboiit the Megarian.s, sre 
lCuci.inhS; Euniii.inEs; Diodorus Chonub; Stit.po’, See also 
Kleatic Sciiooi,; Cynics; Sioics; and, for the connexion between 
the Megarians and the Eretnaua, MjiNEDEMUs and Phakdo. Also 
Zeller, Sinraies and the Socratic Schools' Dyeck, De Megaricorum 
doctrina (Bonn, 7H27); Mallet, His/oicf dc Vlcole de Mfgarc (Paris, 
1845); Hitter, Ober dte Philosophic der meg. Schtile Isanti, 
Geschichte der Logih, i. 32; Henne, L'^cole de Migare (Paris, 1843); 
Goiaperz, Greek Thinkers (Eng. trans., 1905), ii. 170 .seq. 

MEGABON, the principal hall of the ancient Greek palace, 
situated in the andron or men’s quarter. Examples have 


known as ground-slotljs, and occupy a position intermediate 
between the sloth.s and the ant-eater: their skulls being of the 
type of the former, while their limbs and vertebrae conform in 
structure to those of the latter. As in the other typical South 
American edentates, there arc no teeth in the front of the jaws, 
while those of the rlieek-series usually eomprise five pairs in the 
upper and four in the lower. In nearly ail the other Pleistocene 
forms these t eeth were subcylindrieal in shape, with the stimmit 
of the crown (except sometimes in the first pair) forming a 
eup-like depression; enamel being in all 
eases ab.sent. From all the.se Mega¬ 
therium differs in the form and struc¬ 
ture of the teeth. 

Ill form, a.s .slio-wn in fig. 2, the teeth 
are quadrangular prisms, euch of which w 
surmounted by apairoi iransverse ridges. 

Tliey grew ujqiarenlly throughout life, 
tmd were iiniilantcd to a great depth in 
the jaws, being 7 or 8 in. 111 length, with 
a cross-section of at least an inch and a 
lulf. Tlie ndges on the crown arc due 
to the arrangemeni of the v ertical layers 
of hard dentine (lig. y,, r/), softer vaso- 
deiitine (v) and cement (r). 'ITie skull 
is relatively small, with the lower jaw 
very deep in its central jiurlion, and pio- 
duced in part into u long snout-like 
symphysis for the reception, doubtless, 
of a large and fleshy tongue (Hg. 2). 

Unlike sloths, the megatherium has seven 
cervical vertebrae; and the gpiues of all 
the trunk-vertebrae incline backwarcLs. 

The pelvis and hind-limbs arc much 
more ixjwerfiil than the fore-quarters ; 
thereby enabling these aaimalK, in all 
probability, to rear themselves on their 
nind-quarter.s, and thus pull down the 
branches of trees: if not. indeed, in some (From Owen.) 
cases to bodily uproot the trees tliem- E'ig, 2. — Lower Jaw and 
selves. Large chevron-banes arc sus- Teeth ot Megaiherium. 
pended to the vertebrae oi tlie tail, 

which was mas.sivc, and probably allorded n support when Uie 
monster was sitting up. The huracru-s has no foramen, and the 
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whole fore-limb was very mobile. The first front toe was rudimen¬ 
tary, having’ no phalanges, but the fifth was rather less aborted, 
although clawless; the other three carried enormous claws, protected 
by reflected sheaths. The hind-foot is remarkable for the great back¬ 
ward projection of tlic calcan»um, and likewise for the jieculiar shape 
of the astragalus; the middle toe alone carries a claw, this being 
of huge sire, and ensheathed like those of the fore foot. No trace 



Fio. 3.—Section of Upper Molar Teeth of Megatherium, (x i.) 

of a bony armour in the skin has been detected; but, from the 
evidence of other genera, it may be assumed that the body was 
clotiied in a coat of long, coarse hair. Although similar teetli 
occur in the phosphorite beds of South Carolina, which may have 
been transported from elsewhere, no undoubted remains of Mega¬ 
therium are known from North America. 

The typical species ranged from Argentina and Chile to Brasil. 
For certain small ground-sloths from Patagonia willi Megatherium- 
like teeth, see Mylodon. (K. L.*) 

MEOHHA, a river of India. It forms, in the lower part of its 
course, the great estuary of the Bengal delta, which conveys to 
the sea the main hody of the waters of tlio Gange.s and the 
Brahmaputra, which unite at Goalanda in Faridpur district. 
The united waters, turbid and of great depth, are sometimes split 
into half a dozen channels by suncl-baiiks, sometimes spread into 
a wide sheet of water. 'J'he river enters the sea by four principal 
mouth.s, enclosing the three large islands of Dakshin Shahbazpur, 
Hatia and .Sandwip. It is navigable by native boats and river 
steamers all the year; but the navigation is difficult and some¬ 
times dangerous on account of shitting sand-bunks and snags, 
and boisterous weather when the monsoon is blowing. The most 
favourable season is between November and February. Alluvion 
and diluvion are constantly taking place, especially along the 
seaboard, and in Noakhuli district the land is said to have made 
rapid advance on the sea; while the islands fringing the mouth 
are annually being cut away and redeposited in fresh shapes. 
Tlie regular rise of the tide is from 10 to 18 ft., and at springs 
the sea rushes up in a dangerous bore. It is greatest at the time 
of the biennial equinoxes, when navigation is sometimes impeded 
for days together. 'I'hc tidal wave advimees like a wall topped 
with foam of the height of nearly 20 ft., and at the rate of 15 m. 
an hour; in a few minutes it is past, and the river has changed 
from ebb to flood tidi-. A still greater danger is the “ storm 
wave ” which occasionally sweeps up the JMeglma under a 
cyclone. 

MEHADIA, a markiT town of Hungary, in the county of 
Krass6-Sz6reny, 287 m. S.F. of Budapest by rail. Pop. (1900), 
2492. The town is the site of the ancient Roman colony Ad 
Mediam, near which passed the Roman road from the Danube 
to Dacia. It contains the ruins of a fortress, and other Roman 
remains. In its neighbourhood are the famous Hercules baths 
(Hungarian, Herkulesjurdii). These are situated in a narrow 
rocky ravine in the valley of the Csema, where there are 22 hot 
springs, of which nine arc in use, the most powerful being the 
lleicules spring. The springs are all strongly impregnated with 


salts of sulphur, iodine, bromine and chlorine, and their average 
temperature is 70° to 145° F. They were famous in the Roman 
period under the name of Thermae Herculis or Fontes Herculis. 
Their popularity is attested by numerous inscriptions and relics. 
After the fall of the Roman Empire they fell intadisuse until 1735, 
but in modern times they have been much frequented. 

MEHEMET ALI (1769-1849), pasha and afterwards viceroy of 
Egypt, was born at Kuvala, a small seaport on the frontier of 
Thrace and Macedonia. His father, an Albanian, was an aga, a 
small yeoman farmer, and he himself lived in his native town for 
many years as a petty official and trader in tobacco. In 1798 
he became second in command of a regiment of bashi-bazouks, or 
volunteers, recruited in his neighbourhood to serve against 
Napoleon in Egypt. He took part in the battle of Aboukir 
(July 25, j 799), was driven into the sea with the routed Turks, 
and was saved from drowning by the gig of the British admiral. 
Sir Sidney Smith. In 1801 he returned to Egypt, in command 
of his regiment, and on the 9th of May distinguished himself 
by heading a bold cavalry charge at the battle of Rahmanieh. 
In the troubled years that followed, Mehemet Ali, leader of a 
compact body of Albanian clansmen, was in the best position to 
draw advantage from the struggle for power between the Mame¬ 
lukes and the representatives of the Porte. In 1803 he cast in 
his lot with the former; in 1804 he turned against them and 
proclaimed his loyalty to the sultan; in 1805 the sheiks of Cairo, 
in the hope of putting a stop to the intolerable anarchy, elected 
him pasha, and a year later an imperial firman confirmed their 
choice. The disastrous British expedition of 1807 followed; 
and while at Constantinople the prestige of the sultan was being 
undermined by the series of revolutions which in 1808 brought 
Mahmud II. to the throne, that of Mehemet Ali was enhanced by 
the exhibition at Cairo of British prisoners and an avenue of 
stakes decorated with the heads of British slain. 

The situation revealed to the astute Albanian boundless 
possibilities for gratifying his ambition. In spite of his chance 
victories, he was too shrewd an observer not to recognize the 
superiority of European methods of warfare; and as the first step 
towards the empire of which he dreamed he determined to create 
an army and a fleet on the European model. In 1808 the build¬ 
ing and organization of the navy was begun with the aid of French 
officers and engineers. In 1811 the massacre of the Mamelukes 
left Mehemet Ah without a rival in Egypt, while the foundations 
of his empire beyond were laid by the war against the Wahhabis 
and the conquest of the holy cities of Mecca and Medina. The 
Wahhabi War, indeed, dragged on till 1818, when Jbrahim (q.v.), 
the pasha's son, who in 1816 had driven tlie remnant of the 
Mamelukes into Nubia, brought it to an end. This done, the 
pasha turned his attention southward to the vast country 
watered by the Upper Nile. In 1820 the oasis of Siwa was 
subdued by his arms; in 1823 he laid the foundations of 
Khartum. 

By this time Mehemet Ali was the possessor of a powerful fleet 
and of an army of veterans disciplined and drilled by European 
officers. To obtain these money had been necessary; and to 
raise money the pasha had instituted those internal “ reforms ” 
—the bizarre system of state monopolies and the showy experi¬ 
ments in new native industries which arc described in the articlw 
Egypt (q.v.). The inherent vic.iousness of these expedients had, 
however, not as yet been revealed by their inevitable results, 
and Mehemet Ali in the eyes of the world was at once the 
most enlightened and the most powerful of the sultan’s valis. To 
Mahmud II., whose whole policy was directed to strengthening 
the authority of the central power, this fact would have sufficed 
to make him distrust the pasha and desire his overthrow; and 
it was sorely against his will that, in 1822, the ill-success of 
his arms against the insurgent Greeks forced him to summpn 
Mehemet Ali to his aid. The immediate price was the pashalik 
of Crete; in the event of the victory of the Egyptian arms the 
pashaliks of Syria and Damascus were to fall to Mehemet Ali, 
that of the Morcii to his son Ibrahim. The part played by Mehe¬ 
met Ali in the Greek War is described elsewhere (see Turkey: 
History, Greeqe ; History; Greek Independence, War of; 
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Ibkahim). The intervention of the powers, culminating in the 
shattering of the Egyptian fleet at Navarino (?.».), rohhed him 
of his reword so far as Greece was concerned; the failure of his 
arms in face of this intervention gave Sultan Mahmud the excuse 
he desired for withholding the rest of the stipulated price of his 
assistance. 

This disappointment of his ambition would not perhaps in 
itself have sufficed to stir Mehemet Ali to revolt against his 
master; but it was ominous of perils to come, which the astute 
pasha thought it wise to forestall. The sultan’s policy had been 
consistently directed to crushing the overgrown power of his 
vassals; in the spring of iS.-jr two rebellious pashas, Hussein of 
Bosnia and Mustafa of Scutari, had succumbed to his arms; 
and, since he was surrounded and counselled by the personal 
enemies of the pasha of Egypt, it was likely that, so soon as he 
should feel himself strong enough, he would deal in like manner 
with Mehemet Ali. It was to anticipate this peril that Mehemet 
Ali determined himself to open the struggle: on the ist of Novem- 
l)er 1831, a force of 9000 Egyptian infantry and 2000 cavalry 
rros.sed the frontier into Syria and met at Jaffa the fleet which 
brought Ibrahim as commander-in-chief. The combined forces 
at once laid siege to St Jean d’Acre. 

The stubborn resistance of the garrison delayed Ibrahim’s 
progress; .and, meanwhile, wild rumours went abroad as to Mehe¬ 
met All’s intentions. He was master of the holy cities, and the 
official Moniteur Ottoman denounced his stippo.secl plan of aiming 
at the caliphate in collusion with the sherif of Mecca. As for 
the pasha himself, he loudly disclaimed any such disloyal pre¬ 
tensions; his aim was to chastise Abdulla, pasha of Acre, who had 
harboured refugees from his “ reforms ”; to overthrow Khusrev, 
who had encouraged him in his refusal to surrender them; to 
secure the fulfilment of the sultan’s promise with regard to Syria 
and Damascus. Mahmud, on the other hand, was torn between 
hatred of the pasha and hatred of the Cihristian powers which 
had forced him to make concessions to the Greeks. Voices urged 
him to come to terms with Mehemet Ali, .secure peace in Islam, 
and turn a united fare of defiance again.st Europe; and for a while 
he harboured the idea. He was ronsi'ious of his own intense 
unpopularity, the outcome of his efforts at reform; he knew 
that in popular opinion Mehemet Ali was the champion of Islam 
against the infidel caliph, and that the issue of a struggle with him 
was more than doubtful. Me was hampered by the unpaid debt 
to Russia; by unrest in Bosnia and Albania;"above all, hv the 
revolt of the Greek Islands, which had left his navy, deprived 
of its best sailors, in no condition to dispute the Egyptian com¬ 
mand of the sea. In the end, however, his pride prevailed; in 
April 1833 the Turkish commandcr-in-chief Hussein Pasha left 
Constantinople for the front; and in the third week in May the 
ban of outlawry was launched .against Mehemet Ali. 

Meanwhile, Ibrahim had occupied Gaza and Jerusalem as well 
as Jaffa; on the 27th of May, a few days after the publication 
of the ban, Acre was stormed ; on the 15th of |iine the Egyptians 
occupied Damascus. Ibrahim pressed on with characteristic 
rapidity, his rapid advance being favoured by the friendly 
attitude of the various sections of the Syrian population, whom 
he had been at pains to conciliate. He defeated the Ottoman 
•idvance-guard at Homs on the gth of July and at Hamah on 
the iith, entered Aleppo on the 17th, and on the 2c)th inflicted 
a crushing dcfcal on the main Turkish army under Hussein 
Pasha at the pass of lieilan. All Syria was lost to the sultan, 
and the Egyptian advance-guard passed the mountain defiles 
into Adana in Asia Minor. 

Mahmud, in desperation, now turned for help to the powers. 
Russian aid, though promptly offered, was too double-edged a 
weapon to be used save at the last extremity. Austrian diplo¬ 
macy was, for the moment, that of Russia. P'rance hud broken 
her long tradition of friendship for Turkey by the occupation 
of Algiers. Great Britain, prodigal of protestations of goodwill, 
alone remained; and to her Mahmud turned with a definite offer 
of an offensive and defensive alliance. Stratford Canning, who 
was at Constantinople for the purpose of superintending the 
negotiations for the delimitation of the frontiers of Greece, wrote 
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home urging the government to accept, and suggesting a settle¬ 
ment of the Egyptian question which foreshadowed that of 1841, 
Palmerston, however, did not share Cwming’s belief in the 
possible regeneration of Turkey; heiield that an isolated inter¬ 
vention of Great Britain would mortally offend not only Russia 
but France, and that Mehemet Ali, disappointed of his ambitions 
would find in P'rance a support that would make him doubly 
dangerous.’ 

In the autumn Sultan Mahmud, as a last independent effort, 
despatched against Ibrahim the army which, under Reshid 
Pasha, had been engaged in pacifying Albania. The result was 
the crowning victory of the Egyptians at Konia (Dec. 21). The 
news reached Constantinople at the same time a.s Count Muraviev 
arrived on a special mission from the tsar. The Russian offers 
were at once renewed of a squadron of battleships and of a land 
force for the protection of the capital. Efforts were made to 
escape the necessity of accepting the perilous aid. Ottoman 
agents, backed by letters from the P’rench chargd d’affaires, were 
•sent to Mehemet Ali and to Ibrahim, to point out the imminence 
of Russian intervention and to offer modified terms. Muraviev 
himself went to Alexandria, where, backed by the Austrian agent. 
Count Prokesch-Osten, he announced to the pasha the tsar’s 
immutable hatred of rebels. Mehemet Ali merely protested the 
complete loyalty of his intentions; Ibrahim, declaring that as a 
soldier he had no choice but to obey his father’s orders, advanced 
to Afium-Karahissar and Kutaiah, whence he wrote to the sultan 
asking his gracious permission to advance to Brusa. He*was at 
the head of 100,000 men, well organized and flushed with victory; 
the Ottoman army survived only as demoralized rabble. Panic 
.seized the Seraglio; and at the beginning of P'ebruary the assist¬ 
ance of Russia was formally demanded. The representatives 
of Prance and Great Britain made every effort to secure a 
reversal of this fatal step; but, while they were threatening 
and promising, Russia was acting, and on the 20th of February 
a Ru.ssian squadron entered the Bosporus. 

In view of this it became necessary for the objecting powers to 
take a new line. The new P'rench ambassador, Admiral Roussin, 
had arrived on the T7th; he now, with the full concurrence of 
Mandeville, the British charge d’affaires, persuaded the Porte to 
invite the Russians to withdraw, undertaking that France would 
secure the acceptance by Mehemet Ali of the sultan’s terms. 
A period of suspcn.se followed. The Russian squadron was 
detained by contrary winds, and before it could sail peremptory 
orders arrived from the t.sar for it to remain until Ibrahim should 
have repa.s.se.d the Taurus mountains. Meanwhile, Mehemet Ali 
had scornfully rejected the offers of the Porte; he would be con¬ 
tent with nothing but the conce.ssion of his full demands—Syria, 
Icheli, Aleppo, Damascus and Adana. France and Great Britain 
now urged the sultan to yield, and in March a Turkish agent 
was sent to Ibrahim to offer the pashaliks of Syria, Aleppo and 
Dama.scus. The crisis was precipitated by the arrival on the 5th 
of April of a second division of the Russian fleet in the Bosporus, 
and of a Russian force of 6000 men, which landed on the Asiatic 
shore. The Porte now tried once more to modify its terms; but 
the Western powers were now intent on getting ridof the Russians 
at all costs, and as a result of the pressure they brought to bear 
on both parties the preliminary convention of Kutaiah, conced¬ 
ing all the Egyptian demands, was signed on the 8th of April, and 
Ibrahim began his withdrawal. 'I’he cori^ention stipulated for 
the bestowal of the pashalik of Adana on Ibrahim; but when on 
the i6th he received the official list of appointments, he found 
that Adana had been expre.ssly reserved by the sultan. He at 
once arrested his march; but the pressure of famine in the capital, 
caused by the cutting off of supplies from Asia and the presence 
of the large Russian force, compelled Mahmud to yield, and on the 
3rd of May a firman ceded Adana to Ibrahim under the pretext of 
appointing him muhassil, or collector of the revenue. 

When Lord Ponsonby, the new British ambassador, arrived at 

' Canning’s original ineiuorandum is in Bic Foreign Office Records 
in the volume mcrkefl J'.O., Turkey: From Sir Stratjurd Canning 
(August to December 1832). It bears elaborate pencil notes ia 
Palmerston's handwnting, in part already obfiterated. 
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Constantinople on the ist of May he found Russia practically in 
possession. Sultan Mahmud was to the last degree embittered 
against the powers which, with lively protestations of friendship, 
had forced him to humiliate himself before his hated vassal. 
Russia had given him deeds, not words; and to Russia he com¬ 
mitted himself. A further contingent of six or seven thousand 
Russians had arrived on the 22nd of April; Russian engineers 
were busy with tlic fortifications along the Straits; Rus.sian 
agents alone were admitted to the sultan's presence. “ It is 
manifest,” wrote Lord Ponsonhy, ‘‘ that the Porte stands in the 
relation of va.ssal to the Russian government.” * The relation 
was soon to be yet more manifest. Before, on the 9th of July, 
the Russian fleet, with the Russian troops on board, weighed 
andtnr for the Black Sea, tlicre was signed al the palace of 
Unkiar Skelessi the famous treaty (July 8, 1833) whicli, under 
the gui.se of an ofiensive and defensive allianee, practically 
made Russia tlie custodian of tlic gates of the Black Sea. (See 
'I'uRKEV : History.) 

Mchemet AJi had triumphed, but he was well aware that he 
held the fruits of his victory by a precarious tenure. He was 
still but a vail among the rest, holding his many pashaliks 
nominally by the sultan’s will and subject to annual re¬ 
appointment; and he knew that both his power and his life 
would be forfeit so soon as the sultan sliould be strong 
enough to deprive him of them. To achieve this one end 
had, indeed, become the overmastering passion of Mahmud's 
life, trt defeat it the object of idJ Mchcmet All’s policy. So 
earlv as 1834 it Seemed as though the struggle would be 
renewed; for Mehemct Ali had extended to his new pashaliks 
his sy.stcm of monopohes and conscription, and the Syrians, 
finding that they had exchanged Turkish whips for Egyptian 
scorpions, rose in a passion of revolt. It needed the inter¬ 
vention of Mchemet Ali in person before, in the following year, 
they were finally subdued. Meanwhile it had needed all the 
diplomatic armoury of the powers to prevent Mahmud hastening 
to the assistance of his “ oppressed subjects.” The threats ot 
Great Britain and France, the failure of Russia to back him up, 
induced him to refrain; but sooner or later a renewal of the war 
was inevitable; for the sultan, with but one end in view, was 
reorganizing his army, and Meliemet Ali, who in the autumn of 
1834 had assumed the. style of viceroy and sounded the powers 
as to their attitude in the event of his declaring his complete 
independence, refused to continue to pay tribute which he knew 
would be used again.st himself. 

The crisis came in 1838. In March the Egyptians were severely 
defeated by the revolted Arabs of the Hauran; and the Porte, 
though diplonuitie pressure kept it quiet, hurried on prqjara- 
tions for war. Mehemel Ali, too, had small reason for post¬ 
poning the conflict. The work of Moltkc, who with other 
German officers had been engaged in organizing the Turkish 
army, threatened to destroy his superiority in the field; the 
commercial treaty signed by the Uttoman government with 
Great Britain (Aug. j 6), which applied equally to all the 
territories under his rule, threatened to destroy at a blow the 
lucrative monopolies which supplied him with the sinews of war. 
Month.s of su.spense followed; for the powers had threatened- to 
cast their weight into the scale against whichever side should 
prove the aggressor, and Mehemet Ali was too astute to make 
the first move. In t^ic end Mahmud's passion played into his 
hands. The old sultan thirsted to crush his rebellious vassal, 
at any cost; and on the 21st of April 1839 the Ottoman army, 
stationed at Bir on the Euphrates, crossed the stream and invaded 
Syria. On the 23rd of June it was attacked and utterly routed 
by Ibrahim at Nerib. On the isl of July the old sultan died, 
unconscious of the fatal news, leaving his throne to Abd- 
ul-Mejid, a lad of sixteen. 'J’o complete the desperateness of 
the situation the news reached the capital that Ahmed Pasha, 
the Ottoman admiral-in-chief, had sailed to Alexandria and 
surrendered his fleet to Mehemet Ali, on the pretext that the 
sultan’s advisers were sold to the Russians. 

So far os tlie forces of the Ottoman Empire were concerned, 
■ From Lord Ponsonby, F.O., Turkty, May a*, 1833. 


Mehemet Ali was now absolute master of the situation. The 
grand vizier, in the sultan’s name, wrote beseeching; him to 
avoid the further shedding of Mussulman blood, offering him a 
free pardon, the highest honours of the state, the hereditary 
pashalik of Egypt for himself, and Syria for .Ibrahim until he 
should succeed his father in Egypt. Mehemet Ali replied diplo¬ 
matically; for, though these offers fell far short of his ambitions, 
a studious moderation was essential in view of the doubtful 
attitude of the European powers. 

On the 27111 of July the ambassadors of the five powers pre¬ 
sented to the Porte a joint note, in which they declared that an 
agreement on the Eastern Question had been reached by the five 
great powers, and urged it ‘‘ to suspend all definite decision made 
witliout their concurrence, pending the effect of their interest in 
its welfare." The necessity lor .showing a united front justified 
the diplomatic inexactitude; but the powers were agreed on 
little e.xcept the need for agreement. Especially wa.s this need 
realized by the British government, which feared that Rus.sia 
would seize the orca.sion lor an isolated intervention'under the 
treaty of Unkiar Skelessi. On the ist of August Palmerston 
wrote to Ponsonby impressing upon him that tlie representatives 
of the powers, in their communications with tlic Porte, “ should 
act not only simultaneously in point of time, but identically in 
point 0/ manner "■ - a principle important in view of later develop¬ 
ments. Vet it was a task all but impo.ssiblc to preserve this 
appearance of unanimity in view of the divergent views within 
the conicrt. France and Greal Britain had hitherto acted 
togetlier through common opposition to the supposed design.s of 
Russia. Austria, too, now that the rcvolutioiiar)' spectres of 
1830 had been laid, was reverting to her traditional opposition 
to Russia m the affairs of the Near East, and Metternidi sup¬ 
ported J’almerston’s proposal ol an international conference at 
Vienna. Everything depended on tlie attitude of tlie emperor 
Nicholas. This was ultimately determined by his growing dis¬ 
trust of Austria and his perennial hatred of the democratic regime 
of France. The first eiuised him to reject the idea of a conference 
of which the activities would have fieen primarily directed against 
Russia; the second led him to drive a wedge into the Anglo- 
French entente by making direct overtures to Great Britain. 
Palmerston listened to the tsar's proposals, conveyed through 
Baron Brurmow, “ with surpri.se and admiration.” The emperor 
Nicholas was prepared to accept the views of Great Britain on the 
Turco-ligyptian cjtiestion; to allow the Treaty of Unkiar Skelessi 
to lapse; to act heneelorth in the Ottoman Empire only in roneert 
with the other powers, in return for an agreement dosing the 
Dardanelles to the war-ships of all nations and to extendthe same 
principle to the Bosporus. Finally, Brunnow was empowered 
to arrange a coalition of the great powens with a view to the 
settlement of the Figyptian question; and in this coalition tlie 
tsar was willing, for political reasons, that France should lie 
included, though he stated his personal preference for her 
exclusion. 

'I'o these views Austria and, as a natural consequence, Prussia 
acceded without difficulty. The attitude ol France was a more 
doubtful quantity. In France Mehemet Ali had become a 
popular hero; under liirn French civilization had gained a foothold 
in Egypt; he was regarded as invincible; and it was hoped thak 
in alliance with him J'rench influence in the Mediterranean would 
be supreme. Palmerston, on the other hand, believed that the 
Ottoman Empire would never be secure until “ the desert had 
been placed between ” the pasiia of Egypt and the sultan; and 
the view that the coalition sliould he directed against Meliemet 
Ali W'as shared by tlic other powers, in the circumstances 
France should either have loyally accepted the decision of the 
majority of tlie concert, to which she had commit ted lierself by 
signing the joint note of the 27th of July, or should have tranj^ly 
stated her intention of taking up a position outside. The fact 
that she did neither led to a crisis tliat for a moment threatened 
to plunge. Europe into war. 

For nearly a year the diplomatic pourparlers continued without 
an agreement being reached; France insisted on Mehemet All’s 
receiving the hereditary pashalik of Syria us well os that of 
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Egypt, a proposition to which Palmoston, though sincereiy 
anxious to preserve the Anglo-French mtmte, refused to agree. 
The tension of the situation was increased when, on the aoth of 
February 1840, Thiers came into power. The diplomacy of 
Guizot, backed flow by Austria and Prussia, had succeeds in 
persuading Palmerston to concede the principle of allowing 
Mehcmet Ali to receive, besides Egypt, the pashalik of Acre as 
far as the frontiers of Tripoli and Damascus (May 7). Thiers, 
however, refused to listen to any .suggestion for depriving him 
of any part of Syria; but, instead of breaking off the corre¬ 
spondence and leaving the concert, he continued the negotiations, 
and before long circumstances came to the knowledge of the 
British government which seemed to prove that he was only 
doing so with a view to gaining time in order to secure a separate 
settlement in accordance with French views. 

The opporlimity for this arose from a change in the situation 
at Constantinople, where the dismissal of Khusrev Pasha had, in 
Mehcmet All's view, removed the main obstacle to bis reconcilia¬ 
tion willi the sultan. He proposed to tbe French consul-general 
at Alexandria to make advances to the Porte, and suggested 
sending bark the Ottoman fleet as an eurnc.st of his good inteti- 
tions, a course which, it was hoped, “ would lead to a direct and 
amicable arrangement of the Turco-Egyptian question.” t)n 
the 2i.st of June his envoy, Sami JJey, actually arrived at Con¬ 
stantinople, osten.sibly to congratulate the sultan on tlie birth of a 
daughter, really to make u.se of the French influence now supreme 
at the Porte in order to effect a settlement. In the circumstanee.s 
the proper cour.se for Thier.s to have pur.sucd would have been to 
have tonimuni(;ated to the powers, to whom he was bound b)’ 
the moral engagement ol the z7lh of July 1 Hy), the new conditions 
arising out of Mehcmet Ali’s offer. Instead he wrote to Guizot, 
on the 30th of June, siiying that the situation argued strongly 
in favour of postponing any dccitiion in Ixindon, adding; “ I 
have written to Alexandria and Constantinople to counsel 
moderation on both .sides; but 1 have been careful to forbid the 
agents to enter on their own account, and as a French under- 
mking, on a negotiation of which the avowed aim is a direct 
lUTangemeiit. If .such an enleriirise is imputed to Ua, you will be 
in a position to deny it." 

The discovery of what seemed an underhand intrigue on the 
part of h'rance produced upon the ijuwers exactly the effect that 
Thiers hud foreseen and deprecated. They regarded it as an 
attemfjt to ruin tlie work of the eoncert and lo secure for Eram e 
a “ complete individual triumph ” at AJe.\andria and Constanti¬ 
nople; and their countermove was to sign at London on the 15th 
of July, without the concurrence of France, a convention with 
tlie Porte for the settlcmenl of the affair.s of the Levant. By this 
instrument it was agreed that the terms to be offered to Mehcmet 
Ali having been concerted with the Porte, the signatory powers 
would unite their foree.s in order to compel the pasha to accept 
the settlement. As to the term.s to he offered, it was arranged 
that, in the event of Mehcmet Ali yielding within ten da\-.s, he 
should receive the heredilaiy pasliaiik of Egt'pt and the admini¬ 
stration for life of .southern Syria, with tbe title of Pasha of Acre 
and the possession of the fortress of St Jean d'Acre. At the end 
of ten days, should he remain obdurate, tbe offer of Syria and 
•Acre would lie withdrawn; and if at the end of another ten days 
he was still defiant, the sultan would hold him.self at liberty to 
withdraw the wlioh; offer and to take such measures as his own 
interests and the counsels of his allies might suggest to him. 

The news of this “ mortal affront ” to the honour of France 
caused immense exeitement in P.aris. The whole press was 
clamorous for war; Thiers declared that the allianre with Great 
Britain was shattered, and pressed on warlike preparation.s; 
even Louis Philippe was carried away by tlie fever. The 
immediate effect was that Mehemet Ali, confident of French 
assistance, maintained a defiant altitude. The situation, 
however, was rapidly changed by the unexpected results of the 
armed intervention of the Allies. The appearance of the com¬ 
bined British, Austrian and Russian fleets, under Sir Charles 
Napier, off Beirut (Aug. n) was the signal for a general rising 
of the Syrians against Ibrahim’s tyranny. On the nth of 
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September, Suleiman Pasha not having obeyed the summons 
to evacuate the town, the bombardment was begun, and Otto¬ 
man troops were landed to co>operate with the rebels. On the 
3rd of October Beirut fell; and Ibrahim, cut off from his com¬ 
munications by sea, and surrounded by a hostile population, 
began a hurri^ retreat southward. On the 3rd of November 
Acre surrendered to the allied fleet. Mehemet Ali’s power in 
Syria had collapsed like a pricked bubble; and with it had gone 
for ever the myth of his humane and enlightened rule. The sole 
question now was whether he should be allowed to retain 
Egypt itself. 

On the 15th of September the sultan, who had broken off all 
negotiation.? with Mehemet Ali on receipt of the news of the 
Syrian revolt, acting on the advice of lasrd Ponsonby, declared 
the pasha depo.sed, on the ground that the term allowed by the 
Convention of London had expired, and nominated his sucrcs.sor. 
Mehe.mct Ali received the news with his accustomed sang-froid, 
observing to the consuls of the four powers, who hael come to 
notify their own removal, that “ such denunciations were nothing 
new to him; that this was the fourth, and that he hoped to get 
over it a.s well a.s he had done the other throe, with the help of 
God and the Prophet.” In the end his confidence proved to be 
justified. The news of the events in Syria and especially of the 
deprivation of Mehemet Ali had produced in France what 
appeared to be an exceedingly dangerous temper; the French 
government declared that it regarded the maintenance of Mehe¬ 
met Ali in Egypt as essential to the European balance of^ower; 
and I-ouis Philippe sought to make it clear to tho British govern¬ 
ment, through the king of the Belgians, that, whatever might 
be bi.s own desire to maintain peace, in certain events to do so 
would be to ri.sk his throne. I’almerstnn, indeed, who did not 
believe that under the Bourgeois Monarchy France would trans¬ 
late her brave words into action, was in favour of settling the 
Turco-Egyptian question once for all by depriving Mehemet Ali 
of Egypt as well. The influences against him, however, were too 
powerful. Mettemieh protested against a course which would 
result, in his opinion, either in a war or a revolution in France; 
King Leopold enlarged on the wickedness and absurdity of 
risking a European war for the sake of putting an end to the 
power of an old man who lould have but few years to live; 
Queen 'Victoria urged her ministers to come to terms with France 
and relieve the embarrassments of the “ dear King ”; and Ixird 
Melbourne, with the majority of the cabinet, was in favour of 
cniiiprumise. When therefore, on the 8th of October, Guizot, 
in an interview with I’almerston, presented wliat wius practically 
an ultimatum on the part of Fratice, “ it wa,5 determined that this 
intimation .should be met in a friendly spirit, and that Lord 
Palmerston .should sec the MinLstcrs of the other powers and agree 
with them to acquaint the Frcnrh that they with England would 
u.se their good offiee.s to induce the Porte not to insist on the 
deprivation of Mehemet Ali so far as Egi’pt is concerned.” In 
ucrord.anre with this Palmerston instructed Pon.sonhy to press 
upon the sultan, in the event of Mehemet Ali’s speedy submission, 
not only to withdraw the sentence of deprivation but lo eonfer 
upon him the hereditan' pashalik of Egypt. 

For a while it seemed that even this would not avert a Euro¬ 
pean war. I'fiiers still maintained his warlike tone, and the 
king's .speech prepared by him for the opening of the Chambers 
on the 28th of October was in effect n deflaration of defiance to 
Europe. Louis Philippe himself, however, wa,s not prepared 
to use this language; whereupon Thiers resigned, .and a new 
cabinet was formed under Marshal Soult, with Guizot as foreign 
■secretary. The equivocal tone of the new speech from the Throne 
raised a storm of protest in the Chambers and the countrtr It 
was, however, .soon dear that Palmerston’s diagnosis of the 
temper of the French bourgeois was correet; the clamour for war 
subsided; on the 4th of Deecmber the address on the Egyptian 
Question proposed by the government was carried, and peare was 
assured. Nine day.s earlier .Sir Charles Napier had appeared with a 
British squadron off Alexandria and, partly by persuasion, partly 
by threats, had induced Mehemet Ali to submit to the sultan 
and to send back the Ottoman fleet, in return for a guarantee 
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of the hereditary pashalik of Egypt. This arrangement was 
ratified by Palmerston; and all four powers now combined to 
press it on the reluctant Porte, pointing out, in a joint note of the 
30th of January 1841, that**' they were not consciou.s of advising 
a cour.se out of harmony with the sovereignty and legitimate 
rights of the sultan, or contrary to the duties imposed on the 
Pasha of Egypt as a subject appointed by His Highness to govern 
a province of the Ottoman Empire.” This principle was elabor¬ 
ated in the firman, issued on the 13th of February, by which the 
sultan conferred on Mehemet Ali and his heirs by direct descent 
the pashalik of Egypt, the greatest care being taken not to bestow 
any rank and authority greater than that enjoyed by other 
viziers of the empire. By a second firman of the same date 
Mehemet Ali was invested with the government of Nubia, Darfur, 
Khordofon and Sennaar, with their dependencies. On the 10th 
of June the firman was solemnly promulgated at Alexandria. 

Thus ended the phase of the Egyptian Question with which 
the name of Mehemet Ali is specially bound up. The threatened 
European conflict had been averted, and presently the wounded 
susceptibilities of France were healed by the invitation extended 
to her to take part in the Straits Convention. As for Mehemet 
Ali himself, he now passes off the stage of history. He was an 
old man; his mind was soon to give way; and for some time 
before his death on the *nd of August 1849 the reins of power were 
held byhis son and successor Ibrahim,who did not long survive him. 

Probably no Oriental ruler, not even excepting Ali of lannina, 
has ew-r stirred up so much interest among his contemporaries 
as Mehemet Ali. The spectacle of an Eastern despot apparently 
advancing on the lines of European progress was in itself as 
astonishing as new. Men thought they were witnessing the 
dawn of a new era in the East; Mehemet Ali was hailed as the 
most beneficent and enlightened of princes; and political philo¬ 
sophers like Jeremy Benthum, who sent him elaborate letters 
of good advice, thought to find in him the means for developing 
their theories in virgin soil. In fact the pasha was an illiterate 
barbarian, of the same type as his countrymim Ali of lannina, 
courageous, cruel, astute, full of wiles, avaricious and boundlessly 
ambitious. He never learned to read or write, though late in life 
he mastered colloquial Arabic; yet those Europeans who were 
brought into contact with him praised alike the dignity and 
charm of his address, his ready wit, and the astonishing 
perspicacity which enabled him to read the motives of men 
and of governments and to deal efiectively with each situation 
os it arose. 

The latest account of Mehemet All and the Kuroj^an cri.sis 
arising out of hi.s revolt is tliat by W. Alison Phillips in vol. x. 
ch. xvii of tlic Cambridge Modern History (1907). The biblio¬ 
graphy attached to lliis chapter (p. 8.^2) gives a list ol all the principal 
publi.shed documents and works, together with some analy.sis 
of the unpublished Foreign Oflice reerirds bearing on the subject. 
Of the works mentioned C. de h'reycinet's La Question d'£gvpte 
(Paris, 1905) gives tlie most authunlative account of the diplomatic 
developments. (W. A. P.) 

HEHIDPUR, or Mahiupur, a town of India, in Indore 
state of (icntral India, on the right bank of the Sipru, 1543 ft. 
above the sea, and 24 m. N, of Ujjain. Pop. (1901), 6681. 
Though of some antiquity and frequented by Hindu pilgriras, 
it is best known for the battle fought in the neighbourhood 
on the 20th of December 1817, in which Sir Jolm Midcolm 
defeated the army ol Holkiu-. The result was the Treaty of 
Mandasor and tlie pacification of Malwa. Mchidpur was 
again the scene of some sharp fighting during the Mutiny. 
The British cantonment, placed here in 1817, was removed 
in 1882. 

MEHUL, ETIENNE HENRI (or Etiennk Nicoi.as) (1763- 
1817), French composer, was born at Givet in Ardennes, on 
the a4th of June 1763. His father being too poor to give him 
a regular musical education, his first ideas of art were derived 
from a poor blind organist of Givet; yet such was his aptitude 
that, when ten years old, he was appointed organist of the con¬ 
vent of the R^collets. In 1775 an able German musician and 
organist, Wilhelm Hauser, was engaged for the monastery 
of Lavaldieu, a few miles from Givet, and M^hul became his 


occasional pupil. In 1778 he was taken to Paris by a military 
officer, and placed himself under Edelmann, a good musician and 
harpsichord player. His first attempts at instrumental com¬ 
position in 1781 did not succeed, and he therefore turned his 
attention to sacred and dramatic music. Gluck gave him advice 
in his studies. After various disappointments during his 
efforts for six years to obtain, at the Grand Opera, a representa¬ 
tion of his Cora et Alonzo, he offered to the Op6ra Comique 
his Euphrosine et Coradin, which, being accepted and performed 
in 1790, at once fixed his reputation. His opiera of Stratonice 
was also received with enthusiasm in 1792. After several 
unsuccessful operas, his Adrien appeared, and added much 
to his fame, which was further increased by his three best 
works, Le Jeune Henri, Uihal, and Joseph, the finest of the 
series. Uthal was written for an orchestra without violins. 
M6hul held a post as one of the four inspectors of the Paris 
Conservatoire, but this office made him feel continually the 
insufficiency of his early studies, a want which he endeavoured 
to remedy by incessant application. Timolion, Ariodant 
and Bion followed. Epicure was composed by Mdhul and 
Cherubini jointly; but the superiority of the latter was evident. 
Mdhul’s next opera, L’lrato, failed. After writing forty-two 
operas, besides a number of songs for the festivals of the republic, 
cantatas, and orchestral pieces of various kinds, his health 
gave way, from an affection of the chest, and he died on the 
i8th of October 1817 in Paris. 

Sec Lives by Pougin (1889), Viellard (1859), and Quatrem^re de 
Quincey (1818). 

MEIBOM, HEINRICH (1555-1625), German historian and 
poet, was bom at Lemgo on the 4th of December 1555, and 
died on the 20th of September 1625, at Helmstedt, where he 
had held the chair of history and poetry since 1583. He was 
a writer of Latin verses {Parodiarum horatianarum libri III. 
et sylvarum libri II., 1588); and his talents in this direction 
were recognized by the emperor Rudolph II., who ennobled him; 
but hi.s claim to be remembered rests on his services in elucidat¬ 
ing the medieval history of Germany, « 

His Opuscula historica ad res germanicas spectaniia was edited 
and published in roOo by hi.s grandson, Heinrich Meibom (1O38- 
1700), who wa.s jirolessor of nicdicine and then oi lustory and poetry 
at Helmstedt, ami incorporated his grandlathcr's work with his 
own Rirum germankarum senptores (rfiSH). 

MEIDERICH, a town of Germany, in tlie Pru.s,sian Rhine 
province, 2J m. by rail N.E. of Ruhrort, whose river harbour 
is in great part within its confines. Pop. (1905), 40,822. Iron 
and steel works, coal-mines, saw-mills, brickworks, and machine- 
shops furnish the principal occupations of the inhabitants. 
Meiderich, which is first mentioned in 874, was united with 
Duisburg in 1905. 

See Gracher, 7 ausendjiihrige Geschichte von Meiderich (1893). 

MEIKTILA, a district and division in Upper Burma. The 
district is the most easterly of the districts in the dry zone, 
and has an area of 2183 sq. m. It lies between Kyaukse, 
Myingyan, Yamethin, and on the east touches the Shan States. 
It is a slightly undulating plain, the gentle slopes of which are 
composed of black ” cotton ” soil and are somewhat arid. ’I’fie 
only hills above 300 ft. are on the slopes of the Shan hills., 
Tfie lake is the chief feature of the district. It is artificial, 
and according to Burmese legend was begun 2400 years ago 
by tbe grandfather of Gautama Buddba. It is 7 m. long, 
averages half a mile broad, and covers an area of 3^ sq. m. 
With the Minhla and other connected lakes it irrigates a large 
extent of country. 

There are small forest reserves, chiefly of cutch. Large 
numbers of cattle are bred. The chief agricultural products 
are rice, sesamum, cotton, peas, maize, millet and gram. Pop. 
(1901), 252,305. Famines in 1891, 1895 and 1896 led to con¬ 
siderable emigration. The climate is healthy except in the 
submontane townships. 'I'he temperature rises to 100° F. 
and over between the months of March and June, and the 
mean minimum in January is about 61°. The rainfall is uncer¬ 
tain (3679 in. in 1893, 2S'S9 in 1891). The vast majority 
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of the population arc Buddhists. The headquarters town, 
Meiktila, stands on the banks of the lake, which supplies 
good drinking water. Pop. (1901), 7203. A wing of a British 
regiment is stationed here. A branch railway connects it 
at Thazi station vuth the Rangoon-Mandalay line, and continues 
westward to its terminus on the Irrawaddy at Myingyan. 

The division includes the districts of Meiktila, Kyaukse, 
Yamethin and Myingyan, with a total area of 10,852 sq. m., 
and a population (1901) of 992,807, showing an increase of 
10-2 % in the preceding decade, and giving a density of gi 
inhabitants to the square mile. All but a small portion of the 
division lies in the dry zone, and cultivation is mainly dependent 
on irrigation. 

HEILHAC, HBNBI (1831-1897), French dramatist, was 
born in I’aris on the 21st of February 1831, and while a young 
man began writing fanciful articles for the newspapers and 
vaudevilles for the theatres, in a vivacious boulevardier spirit 
which brought him to the front. About i860 he met Ludovic 
Haldvy, and the two began a collaboration in writing for the 
stage which lasted for twenty years. An account of their 
work is given under Halevy. Meilhac wrote a few pieces 
with lesser collaborators. In 1888 he was elected to the 
Academy. He died at Paris in 1897. 

MEINBERG, a village and watering-place of Germany, in 
the principality o.f l.ippe Detmold, situated in a pleasant valley 
under the Teutoburger Wald, 12 m. S.E. from Detmold by the 
railway to Altenbeken. Pop. (1905), 1300. The waters of 
Mcinbcrg, which attract annually about 1200 visitors, are 
sulphur .springs, and arc used for drinking, bathing and inhala¬ 
tion. They became known in the 18th century. 

See Gilbert and Meis-sner, Bad Meinberg mid' seine KurmiUel 
(Berlin, 1902). 

HEINEKE, JOHANN ALBRECHT FRIEDRICH AUGUST 

(1790-1870), German classical scholar, was bum at Soest in 
Westphalia on the 8th of December 1790. After holding 
educational posts at Jenkau and Danzig, he was director of 
tlffc Joachimsthal gymnasium in Berlin from 1826 to 1856. 
He died at Berlm on the 12th of December 1870. He was 
distinguished in conjectural criticism, the comic writers and 
Alexandrine poets being his favourite authors. 

His most important works are ; Oraecorum comicorupt /ragmenfa 
(iK,si>-i 8,57, the first vnlunie of which contains an e.ssay oil the 
development of Greek comedy and an account of its chief repre¬ 
sentatives); Aristophanes (iSfxi); Analecta alexandrina (1843, 
eontaining the fragments of Khiaiius, Eiiphorion, Alexander of 
Aetolia, and T'arthenius); CalUtimchiis (i8(jt); Theoeritus, Bioii, 
Moschus (3rd ed., 1856); Alciphnm (1853); Strabo (2nd ed., 186G) 
and Vindiciue, strabomanac (1852); Stoliaeiis {1855-1803); Athenaeus 
(i858--i«07). Si-e monograjihs by F. Ranke (187V), H. Sanppe (1872), 
and K. FOrstemann in Allgemeine deulsche Biographic, XXI. (1885); 
also Saiidys, IBsl. Class. Schol. (rgoS), iii. 117. 

MEININGEN, a town ol German) , capital of the duchy of 
Saxe-Meiningen, romantically situated in forests on the right 
bank of the Werra, 40 m. S. of Eisenach Irv rail. Pop. (1905), 
15,989. It consists of an old town and several handsome 
suburbs, but much of the former has been rebuilt since a fire 
in 1874. The chief building is the Ellssibethenburg, or the 
old ducal palace, containing several collections; it was built 
Plainly about 1680, although part of it is much older. Other 
buildings arc the Henneberger Haus with a collection of antiqui¬ 
ties, and the town church, with twin towers, built by the emperor 
Henry If. in the nth century. I'hc theatre enjoyed for many 
years (1875-1890) a European reputation for its actors and 
scenic effects. The Engli,sh garden, a beautiful public park, 
contains the dural mortuary chapel and .several monuments, 
including busts of Brahms and Jean Paul Richter. 

Meiningen, which was subject to the bishops of Wurzburg 
(1000-1542), came into the possession of the duke of Saxony 
in 1583, having in the meantime belonged to the counts of 
Henneberg. At the partition of 1660 it fell to the share of 
Saxe-Altenburg, and in t68o became the capital of Saxe- 
Meiningen. 

See E. Dobner, Bausteine lu finer Geschichte der Stadt Meiningen 
(Meiningen, 1902). 
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HElR, Jewish rabbi of the and century, was bom in Asia 
Minor and according to legend was a descendant of the family 
of Nero. He was the most notable of the disciples of Aqiba 
(y.ti.), and after the Hadrianic ref^essions of a.d. 135 was 
instrumentel in refounding the Palestinian schoob at Usha. 
Among 1 ^ teachers was also Elisha ben Abuya {q.v.), and 
Meir continued his devotion to Elisha after the latter’s apostasy. 
He is said to have visited Rome to rescue his wife’s sbter. 
HLs wife, Beruriah, is often cited in the Talmud as an exemplw 
of generosity and faith. She was a daughter of the martyr 
Hananiali ben Teradion. On one occasion Meir, who had 
been frequently troubled by his ungodly neighbours, uttered 
a prayer for their extinction. “ Nay,” said Beruriali, “ it b 
written (Ps. civ. 35) let sins be blotted out, not sinners”; 
whereupon Meir prayed for the evildoers’ conversion. But 
she is best known for her conduct at the sudden death of her 
two sons. It was the Sabbath, and Meir returned home towards 
sunset. He reputedly asked for the children, and Beruriah, 
after parrying hb question, said : “ Some time ago a precious 
thing was left with me on trust, and now the owner demands 
its return. Must I give it back ? ” “ How can you question 
it ? ” rejoined her husband. Beruriah then led him to the bed 
whereon were stretched the bodies of the children. Meir burst 
into tears. But the wife explained that this was the treasure 
of which she had spoken, adding the text from Job: “ The 
Lord gave and the l^rd hath taken away; blessed be the name 
of the Lord.” Meir himself was the author of many famous 
sayings: “ Look not to the flask, but to its contents. Many 
a new vessel contains old wine, but there are old casks which 
do not contain even new wine.” “ Condole not with a mourner 
while his dead b laid out before him.” “ Man cometh into 
the world with closed hands as though claiming the ownership 
of all things; but he departeth hence with liands open and 
limp, as if to show that he taketh naught with him.” “ What 
God does is well done.” “ The tree itself supplies the handle 
of the axe which cuts it down.” Hb wisdom was proverbial, 
and to him was in particular assigned an intimate acquaintance 
with fables, and he is reported to have known 300 Fox-Fables. 
” With the death of Rabbi Meir,” says the Mbhiiah (Sola ix. ic). 
“ Fabulists ceased to be.” 

Meir’s wide sympathies were shown in his inclusion of all 
mankind in the hopes of salvation (Sifra to Leviticus xviii, 
5). He was certainly on friendly terms with heathen scholars. 
Meir contributed largely to the material from wliich finally 
emerged the Mishnah. His dialectic skill was excessive, and 
it was said jestingly of him that he could give 150 reasons to 
prove a thing clean, and as many more to prove it unclean, 
llis balanced judgment fitted him to carry on Aqiba’s work, 
sifting and arranging the oral traditions, and thus preparing 
the ground for the Mislmaic Code. 

Meir left Palestine some time before his death, owing to 
di.sagreements between liim and the Patriarch. He died in 
Asia Minor, but his love for the Holy Land remained dominant 
to the last. “ Bury me,” he said, “ by the shore, so that the 
sea which washes the land of my fathers may touch abo my 
bones.” The tomb shown as that of Meir at Tiberias is 
inauthentic. 

Sw Bacher, Agada der Tannaiten, vol. 11. ch. i.; Graetz, History of 
the Jews (Hug. trans.), vol. 11. ch. xvi.; Jewi^Encyclopedia (whence 
some of the above cited sayings are quoted), viii. 432-435. On 
Meir’s jilace in the history of the fable, see J. Jacobs, the tables of 
Aesop, i. Ill, <Sc. (see Index s.v). (I. A.) 

MEIR OF ROTHENBURG (c. 1215-1293), German rabbi and 
poet, was born in Worms c. 1215. He played a great part in 
organizing the Jewish communal life of the middle ages. In 
1286 for some unknown reason he was thrown into prison in 
Alsace, where he remained until his death in 1293. His friends 
offered to find a ransom, but he declined the suggestion, fearing 
that the precedent would lead to extortion in other cases. 
He wrote glosses to the Talmud (tosaphol) and many Responsa 
of the utmost value for historical research. Through hb disciples 
Asher ben Yehiel and Mordecai ben Hillel, Meir exercised much 
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of the hereditary pashalik of Egypt. This arrangement was 
ratified by Palmerston; and all four powers now combined to 
press it on the reluctant Porte, pointing out, in a joint note of the 
30th of January 1841, that**' they were not consciou.s of advising 
a cour.se out of harmony with the sovereignty and legitimate 
rights of the sultan, or contrary to the duties imposed on the 
Pasha of Egypt as a subject appointed by His Highness to govern 
a province of the Ottoman Empire.” This principle was elabor¬ 
ated in the firman, issued on the 13th of February, by which the 
sultan conferred on Mehemet Ali and his heirs by direct descent 
the pashalik of Egypt, the greatest care being taken not to bestow 
any rank and authority greater than that enjoyed by other 
viziers of the empire. By a second firman of the same date 
Mehemet Ali was invested with the government of Nubia, Darfur, 
Khordofon and Sennaar, with their dependencies. On the 10th 
of June the firman was solemnly promulgated at Alexandria. 

Thus ended the phase of the Egyptian Question with which 
the name of Mehemet Ali is specially bound up. The threatened 
European conflict had been averted, and presently the wounded 
susceptibilities of France were healed by the invitation extended 
to her to take part in the Straits Convention. As for Mehemet 
Ali himself, he now passes off the stage of history. He was an 
old man; his mind was soon to give way; and for some time 
before his death on the *nd of August 1849 the reins of power were 
held byhis son and successor Ibrahim,who did not long survive him. 

Probably no Oriental ruler, not even excepting Ali of lannina, 
has ew-r stirred up so much interest among his contemporaries 
as Mehemet Ali. The spectacle of an Eastern despot apparently 
advancing on the lines of European progress was in itself as 
astonishing as new. Men thought they were witnessing the 
dawn of a new era in the East; Mehemet Ali was hailed as the 
most beneficent and enlightened of princes; and political philo¬ 
sophers like Jeremy Benthum, who sent him elaborate letters 
of good advice, thought to find in him the means for developing 
their theories in virgin soil. In fact the pasha was an illiterate 
barbarian, of the same type as his countrymim Ali of lannina, 
courageous, cruel, astute, full of wiles, avaricious and boundlessly 
ambitious. He never learned to read or write, though late in life 
he mastered colloquial Arabic; yet those Europeans who were 
brought into contact with him praised alike the dignity and 
charm of his address, his ready wit, and the astonishing 
perspicacity which enabled him to read the motives of men 
and of governments and to deal efiectively with each situation 
os it arose. 

The latest account of Mehemet All and the Kuroj^an cri.sis 
arising out of hi.s revolt is tliat by W. Alison Phillips in vol. x. 
ch. xvii of tlic Cambridge Modern History (1907). The biblio¬ 
graphy attached to lliis chapter (p. 8.^2) gives a list ol all the principal 
publi.shed documents and works, together with some analy.sis 
of the unpublished Foreign Oflice reerirds bearing on the subject. 
Of the works mentioned C. de h'reycinet's La Question d'£gvpte 
(Paris, 1905) gives tlie most authunlative account of the diplomatic 
developments. (W. A. P.) 

HEHIDPUR, or Mahiupur, a town of India, in Indore 
state of (icntral India, on the right bank of the Sipru, 1543 ft. 
above the sea, and 24 m. N, of Ujjain. Pop. (1901), 6681. 
Though of some antiquity and frequented by Hindu pilgriras, 
it is best known for the battle fought in the neighbourhood 
on the 20th of December 1817, in which Sir Jolm Midcolm 
defeated the army ol Holkiu-. The result was the Treaty of 
Mandasor and tlie pacification of Malwa. Mchidpur was 
again the scene of some sharp fighting during the Mutiny. 
The British cantonment, placed here in 1817, was removed 
in 1882. 

MEHUL, ETIENNE HENRI (or Etiennk Nicoi.as) (1763- 
1817), French composer, was born at Givet in Ardennes, on 
the a4th of June 1763. His father being too poor to give him 
a regular musical education, his first ideas of art were derived 
from a poor blind organist of Givet; yet such was his aptitude 
that, when ten years old, he was appointed organist of the con¬ 
vent of the R^collets. In 1775 an able German musician and 
organist, Wilhelm Hauser, was engaged for the monastery 
of Lavaldieu, a few miles from Givet, and M^hul became his 


occasional pupil. In 1778 he was taken to Paris by a military 
officer, and placed himself under Edelmann, a good musician and 
harpsichord player. His first attempts at instrumental com¬ 
position in 1781 did not succeed, and he therefore turned his 
attention to sacred and dramatic music. Gluck gave him advice 
in his studies. After various disappointments during his 
efforts for six years to obtain, at the Grand Opera, a representa¬ 
tion of his Cora et Alonzo, he offered to the Op6ra Comique 
his Euphrosine et Coradin, which, being accepted and performed 
in 1790, at once fixed his reputation. His opiera of Stratonice 
was also received with enthusiasm in 1792. After several 
unsuccessful operas, his Adrien appeared, and added much 
to his fame, which was further increased by his three best 
works, Le Jeune Henri, Uihal, and Joseph, the finest of the 
series. Uthal was written for an orchestra without violins. 
M6hul held a post as one of the four inspectors of the Paris 
Conservatoire, but this office made him feel continually the 
insufficiency of his early studies, a want which he endeavoured 
to remedy by incessant application. Timolion, Ariodant 
and Bion followed. Epicure was composed by Mdhul and 
Cherubini jointly; but the superiority of the latter was evident. 
Mdhul’s next opera, L’lrato, failed. After writing forty-two 
operas, besides a number of songs for the festivals of the republic, 
cantatas, and orchestral pieces of various kinds, his health 
gave way, from an affection of the chest, and he died on the 
i8th of October 1817 in Paris. 

Sec Lives by Pougin (1889), Viellard (1859), and Quatrem^re de 
Quincey (1818). 

MEIBOM, HEINRICH (1555-1625), German historian and 
poet, was bom at Lemgo on the 4th of December 1555, and 
died on the 20th of September 1625, at Helmstedt, where he 
had held the chair of history and poetry since 1583. He was 
a writer of Latin verses {Parodiarum horatianarum libri III. 
et sylvarum libri II., 1588); and his talents in this direction 
were recognized by the emperor Rudolph II., who ennobled him; 
but hi.s claim to be remembered rests on his services in elucidat¬ 
ing the medieval history of Germany, « 

His Opuscula historica ad res germanicas spectaniia was edited 
and published in roOo by hi.s grandson, Heinrich Meibom (1O38- 
1700), who wa.s jirolessor of nicdicine and then oi lustory and poetry 
at Helmstedt, ami incorporated his grandlathcr's work with his 
own Rirum germankarum senptores (rfiSH). 

MEIDERICH, a town of Germany, in tlie Pru.s,sian Rhine 
province, 2J m. by rail N.E. of Ruhrort, whose river harbour 
is in great part within its confines. Pop. (1905), 40,822. Iron 
and steel works, coal-mines, saw-mills, brickworks, and machine- 
shops furnish the principal occupations of the inhabitants. 
Meiderich, which is first mentioned in 874, was united with 
Duisburg in 1905. 

See Gracher, 7 ausendjiihrige Geschichte von Meiderich (1893). 

MEIKTILA, a district and division in Upper Burma. The 
district is the most easterly of the districts in the dry zone, 
and has an area of 2183 sq. m. It lies between Kyaukse, 
Myingyan, Yamethin, and on the east touches the Shan States. 
It is a slightly undulating plain, the gentle slopes of which are 
composed of black ” cotton ” soil and are somewhat arid. ’I’fie 
only hills above 300 ft. are on the slopes of the Shan hills., 
Tfie lake is the chief feature of the district. It is artificial, 
and according to Burmese legend was begun 2400 years ago 
by tbe grandfather of Gautama Buddba. It is 7 m. long, 
averages half a mile broad, and covers an area of 3^ sq. m. 
With the Minhla and other connected lakes it irrigates a large 
extent of country. 

There are small forest reserves, chiefly of cutch. Large 
numbers of cattle are bred. The chief agricultural products 
are rice, sesamum, cotton, peas, maize, millet and gram. Pop. 
(1901), 252,305. Famines in 1891, 1895 and 1896 led to con¬ 
siderable emigration. The climate is healthy except in the 
submontane townships. 'I'he temperature rises to 100° F. 
and over between the months of March and June, and the 
mean minimum in January is about 61°. The rainfall is uncer¬ 
tain (3679 in. in 1893, 2S'S9 in 1891). The vast majority 
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of marprave and ruled the greater part of the mark ulitif his 
death in 1291. Albert’s two remaining sons, Frederick and 
Dietrich or Diezmann, then daimed Meissen; but it was seised 
by King Adolph of Nassau os a vacant fief of the empire, 
and was for somj time retained by him and his successor King 
Albert 1 . In the course of constant efforts to secure the mark 
the brothers Frederick and Dietrich defeated the troops of 
King Albert at Lucka in May 1307 and secured partial possession 
of their lands. In this year Dietrich died and Frederick became 
reconciled with his father, who, after renouncing his claim on 
Meissen for a yearly payment, died in 1314. Having obtained 
possession of the greater part of the mark, Frederick was invested 
with it by the German king Henry VII. in r3io. During these 
years the part of Meissen around Dresden had been in the 
possession of Frederick, youngest son of the margrave Henry the 
Illu.strious, and when he died in 1316 it came to his nephew 
Frederick. About 1312 Frederick, who had become involved 
in a dispute with Waldemar, margrave of Brandenburg, over 
the possession of lower Lusatia, was taken prisoner. Sur¬ 
rendering lower Lusatia he was released, but it was only 
after Waldemar’s death in 1319 that he obtained undisputed 
possession of Mei.ssen. Frederick, who was sumamed the 
I’eaceful, died in 1323 and was followed as margrave by his 
son Frederick II., called the Grave, who added several counlie.s 
to his inheritance. From this latter Frederick's death in 1349 
until 1381 the lands of the family were ruled by his three sons 
jointly; but after the death of his eldc.st son Frederick III. 
in 1381 a division was made by which Meissen fell to his youngest 
son William 1 . In 1407 William was succeeded by his nephew 
Frederick, called the Warlike, who in 1423 received from the 
emperor Sigismund the electoral duchy of Saxe-Wittenbnrg. 
The mark then became merged in the durhy of Saxony, and 
at the partition of 1485 fell to the Albertine line. As Meissen 
was relieved from the attacks of the Slavs by the movement 
of the German bniinrlary to the east, its prosperity increased. 
Many towns weie founded, among which were Dresden, Leipzig 
a«d Freihurg; Chemnitz began its textile industry; and although 
the condition of the pea.sants was wretched, that of the townsmen 
was improving. "J’lie discoveries of silver brought great wealth 
to the margraves, but they resorted at times to bedes, which 
were contributions from the nobles and eedcsiasties who met 
in a kind of diet. During this period the mark of Meissen 
lay on both banks of the Filbc, and stretched from Bohemia 
to the duchy of Saxe-Wittenberg, embracing an area of about 
3000 sq. m. 

See (.). Posse, Di/i Marhgrajen von Meissen imi/ das Hans Wettin 
(Li-ipzig, 1881); F. W. Tittmann, GcsthiciUe Heinrichs des erlauchten 
Markgrafen eu Meissen (Jlresdeii, 1845-184O); C. F. von Pcisern- 
KU’LL, iCur Gcschichh' der Vcriassung der Marligralsehaji Meisseti im 
/?. ]ahrhundert (Leipzig, l8(‘,3). Sw also TJrhiinden der Marhgrajen 
von Meissen und Landgrajen von Thuringen, edited by li. C. (.Jersdurf 
(Leipzig, 18(14); and H. B. Meyer, Hof- unU Zentralverivattung der 
XVettiner (T.eipzig, 1002). 

MEISSONIER, JEAN LOUIS ERNEST (1815-i8(ji), French 
painter, was born at Lyons on the zist of February 1815. From 
his schooldays he showed a taste fur painting, to which some early 
sketches, dated 1823, bear witness. After being placed with 
•a druggist, he obtained leave from his parents to become an 
artist, and, owing to the recommendation of a painter named 
Poiier, himself a scennd rlas.s Prix de Komc, he was admitted 
to Lion Cogniet’s studio. ITc paid short visits to Rome and 
to Switzerland, and exhibited in the Salon of 1831 a picture 
then called “ Le,s Bourgeois F'lamaiids ” (“ Dutch Burghers "), 
but also known .as “ The Visit to the Burgomaster,” subsequently 
purchased by Sir Ricliard Wallare, in whose eolleetion (at 
Hertford House, London) it is, with fifteen other examples 
of this painter. It was the first attempt in France in the 
particular genre which was destined to make Meissonier famous : 
microscopic painting--miniature in oils. Working hard for 
daily bread at illustrations for the publishers—Curmer, Hetzel 
and Diiboeher—he also exhibited at the Salon of 1836 the 
“ Chess Player ” and the “ lirrand Boy.” After some not very 
happy attempts at religious painting, he returned, under the 


influence of Chenavard,' to the class of work be was born to 
excel in, and exhibited with much success the “ Game .of Chess ” 
(1841), the “Young Man playing the ’Cello” (2842), “The 
Painter in hi.s Studio ” (1843), “ The Guard Room,” the “ Young 
Man looking at Drawings,” the “tiame of Kquet” (1845). 
and the “ Game of Bowls ”—works which show the finish and 
certainty of his technique, and a.ssured his success. After 
his “ Soldier.s ” (1848) he began “ A Day in June,” which was 
never finished, and exhilntcd “ A Smoker ” (1F49) and “ Bravos ” 
(“ Les Bravi,” 1852). In 1855 he touched the highest mark 
of his achievement with “ The Gamblers ” and “ The Quarrel ” 
(“ La Rixe ”), which was presented by Napoleon HI. to the 
Knglish Court. His triumph was sustained at the Salon of 
j8s 7, when he exhibited nine pictures and drawings; among 
them the “ Young Mim of the Time of the Regency,” “ The 
Painter,” “The Shoeing Smith,” “ The Musician,” and “A 
Reading at Diderot’.s.” To the Salon of 1861 he sent “ The 
Emperor ,at Solfcrino,” “ A Slioeing Smith,” “ A Musician,” 
“ A Painter,” and “ M. Louis Fould ”; to that of 1864 another 
version of “ Tlie Emperor at Solfcrino,” and “ r8i4.” He 
subsequently cxhibiteij “ A Gamblers’ Quarrel ” (1865), and 
“ Desaix and the Army of the Rhine ” (1867). Meissonier 
worked with elaborate care and a serupulou.s observation of 
nature. Some of bis works, as for instance his “ 1807,” remained 
ten years in course of execution. To the great Exhibition 
of 1878 he contributed sixteen pictures: the portrait of 
Alexandre Dumas which had been seen at the Salon of J877, 
“ Cuirassiers of 1805,” “ A Venetian Painter,” “ Moreau and his 
Staff before llohenlinden,” a ‘‘ Portrait of a Lady,” the “ Road 
to La Saliee,” “ The Two Friends,’’ “ The Outpost of the Grand 
Guard,” “ A Scout,” and “ Dictating his Memoirs.” Thence¬ 
forward he exhibited less in the Salons, and sent his work to 
smaller exhibitions. Being chosen president of the Great 
National E.xhibition in 1883. he wa.s represented there by such 
works as " The Pioneer,” “ The Army of the Rhine,” “ The 
Arrival of the Guests,” and “ Saint Mark.” On the 24th of May 
1884 an exhibition was opened at the Petit Gallery of Meissonier’s 
collected works, including 146 examples. As president of the 
jury on painting at the Exliibition of 1889 he contributed some 
new pictures. In the following year the New Salon was formed 
(the National Society of Fine Arts), and Meissonier was president. 
He exhibited there in 1890 his picture “ 1807 ”; anel in 1891, 
shortly after his death, his “ Barricade ” was displayed there. 
A less well-known class of work than his painting is a series 
of etchings : “ The Last Supper,” “ The Skill of Vuillaume 
the Lute Player.” “ The Little Smoker,” “ The Old Smoker,” 
the “ Preparations for a Duel,” “ Anglers,” “ Troopers,” 
“ The Reporting .Sergeant,” und ” I’oliehinelle,” in the Hertford 
House collection. He also tried lithography, but the prints 
are now searc ely to be found. Of all the painters of the century, 
Meissonier wa.s one of the most fortunate in the matter of 
payments. Flis “ (,'uira.s.sier.s,” now in the late due d’Aumalc’s 
eolleetion at Chantilly, was bought from the artist for £10,000, 
sold at Brussels for £u.ooo, and finally re.sold for £16,000. 
Besides his genre portraits, he painted some others: those 
of “ Doctor Lefevre,” of “ Chenavard,” of “ Vanderbilt,” 
of “ Doctor Guyon,” and of “ Stanford.” He also collaborated 
with the painter Fran(;-ais in a picture of “ The Park at St Cloud.” 
In 1838 Meissonier married the .sister of M. Steinheii, a painter. 
Meissonier was attached by Napoleon III. to the imperial 
staff, and accompanied him during the eampaign in Italy and 
at the beginning of the war in 1870. During the siege of Paris 
in 1871 he was colonel of a marching regiment. In tSao he 
was awarded a third-class mcd.il, a second-class medal in 1841, 
firs't-class medals in 1843 and 1844 and medals of honour at 
the great exhibitions. In 1846 he was appointed knight of 
the Legion of Honour and promoted to the higher grades in 
1856, 1867 (June 2 q), and 1880 (July 12), receiving the 
Grand Cross in 1889 (Oct. 29). He nevertheless cherished 
certain ambitions which remained unfulfilled. He hoped to 
become a professor at the Ecole dcs Beaux Arts, but the appoint¬ 
ment he de.sired was never given to him. On various occasions, 
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too, he aspired to be chosen deputy or made senator, but he 
was not elected. In i86i he succeeded Abel de Pujol as member 
of the Academy of Fine Arts. On the occasion of the centenary 
festival in honour of Michelangelo in 1875 he was the delegate 
of the Institute of France\o Florence, and spoke as its represen¬ 
tative. Meissonier wa.s an admirable draughtsman upon wood, 
his illustrations to Lcs Contes Renwis (engraved by Lavoignat), 
to Lamartine’s Fait oj an Angel, to Paul and Virginia, and lo 
The French Painted by Themselves being among the best known. 
The leading engravers and etchers of France have been engaged 
upon plates from the works of Meissonier, and many of these 
plates command the highe.st esteem of collectors. Meissonier 
died in Paris on the 21st of January 1891. His .son, jean 
Qiarles Mei.s.sonier, also a painter, was his father’s pupil, and 
was admitted to the Legion of Honour in 1889. 

See Alexandre, Histoirc Ue la peinture militatrc en France (Paris, 
1891); l-aurens. Notice sur Meissonier (Paris, 1892): Greard, Meis- 
sonier (Paris and London, 1897); T. G. l>unia.s, Mailres modernes 
(Pans, 1884): Ch. Fonnentin, Meissonier, sa vie—son ceuvre (Paris, 
igor); J. W. Mollell, Illustrated Biographies of Modern Artists'. 
Meissonier (London, 1882). ( 11 . ha.) 

HEISSOMIER, JUSTE AUR£LE (7695-1750), French gold¬ 
smith, sculptor, painter, architect, :ind furniture designer, 
was bom at Tmin, but became known as a worker in Paris, 
where he died. His Italian origin and training were probably 
responsible (or the extravagance of his decorative style. He 
shared, and perhaps distanced, the meretricious iriumphs 
of Opjienard and Germain, since he dealt with the Baroque 
in its most daring and flamboyant developments. Rarely 
does he leave a foot or two of undecorated space; the effect 
of the whole is futile and fatiguing. It was because Meissonier 
carried the style of his day to its extreme that he acquired 
so vast a popularity. Like the English brothers Adam at 
a later day he not only as arclutect built houses, but 
as painter and decorator covered their internal walls; he 
designed the furniture and the candlesticks, the silver and 
the decanters for the table; he was as ready to produce a 
snuff-box as a watch case or a sword hilt. Not only in 
France, but for the nobility of Poland, Portugal and other 
countries who took their fashions and tlieir taste from Paris, 
he made designs, which did nothing to improve European 
taste. Yet his achievement was not wholly without merit. 
His work in gold and silver plate was often graceful and some¬ 
times bold and original. He was least successful in furniture, 
where his twirls ami convolutions, his floral and rocaille motives 
were conspicuously offensive. He was appointed by Louis XV. 
Dessinateur de la chatnJire et du cabinet du rai ; the post of 
designer pour les pompes funebres et galanies was also held along 
with that of Orjevre. du roi. 

For our knowledge of his work wc arc considerably indebted 
to his own books of dasign : Ltvre d'ornemenis en Irente pieces', 
Ltvre d'orfevrerie d'iglise en six pieces, and Ornements de la carle 
chronoiogiiiue. 

HEIS’TERSIRGER (Ger. for “ masler-singer ”), the name 
given to the German lyric poets of the 14th, 15th and 16th 
centuries, who carried on and developed the traditions of the 
medieval Minnesingers (g.v.). These singers, who, for the most 
part, belonged to the artisan and trading classes of the GeriTian 
towns, regarded as their masters and the founders of their 
gild twelve poets of ,the Middle High German period, among 
whom were Wolfram von Eschenbach, Konrad von Wurzburg, 
Reinmar von Zweter and Frauenlob. The Iasi mentioned 
of these, Frauenlob, is said to have established the earliest 
Meislersinger school at Mainz, early in the i4lh century. This 
is only a tradition, hut the institution of such schools originated 
undoubtedly in the upper Rhine district. In the 14th century 
there were schools at Mainz, Strassburg, Frankfort, Wurzburg, 
Zurich and Prague; in the 15th at Augsburg and Nuremberg, 
the last becoming in the following century, under Hans Sachs, 
the mo.st famous of all. By this time the Meistersinger schools 
had spread all over south and central Germany; and isolated 
gilds were to be found farther north, at Magdeburg, Breslau, 
Gorlitz and Danzig. 


Each gild numbered various classes of members, ranging 
from beginners, or SchiUer (corre^nding to trade-apprentices), 
and Schulfreuttde (who were equivalent to Gesellen or journey¬ 
men), to Meister, a Meister being a poet who was not merely 
able to write new verses to existing melodies but had himself 
invented a new melody. The poem was technically known as 
a Bar or Gesetz, the melody as a Ton or Weis. The songs 
were all sung in the schools without accompaniment. The 
rules of the art were set down in the so-called Tabidatur or 
law-book of the gild. The meetings took place either in the 
Kathaus, or town hall, or, when they were hold—as was usually 
the case—on Sunday, in the church; and three times a year, 
at Easter, Whitsuntide and Christmas, special festivals and 
singing competitions were instituted. At such competitions, 
or Schulsingen, judges were appointed, the so-called Merker, 
whose duty it was to criticize the competitors and note their 
offences against the rules of the Tabulatur. 

The literary value of the Meistersinger poetry was hardly 
in proportion to the large part it played in the life of the German 
towns of the 15th and i6lh centuries. As the medieval lyric 
decayed, more and more attention was given lo the e.xternals 
of poetic composition, the form, the number of syllables, the 
melody; and it was such externals that attracted the interest 
of these burghcr-pocts. Poetry was to them a mechanical 
art that could be learned by diligent application, and the 
prizes they had lo bestow were the rewards of ingenuity, not 
of genius or inspiration. Consequently wc find an extraordinary 
developnient of strophic forms corresponding to the many new 
“ tones ’’which every Meistersinger regarded it as his duty to 
invent—tones which bore the most remarkable and often ridi¬ 
culous names, such as Gestreiftsafranbliimleimeets, Fetldaihsuieis, 
Vielfrassweis, geblumte Paradiesweis, &c, The vcri;es were 
adapted to the musical strophes by a merely mechanical 
counting of syllables, regardless of rhythm or sen.se. 'J'he mean¬ 
ing, the sentiment, the thought, were the last tilings to which 
the Mcislersingcr.s gave heed. At the same time there was 
a certain healthy aspect in the cultivation of the Mei.stcrgesaag 
among the German middle classes of the 15th and ifilh centuries; 
the Meistersinger poetry, if not great or even real poetry, had 
—especially in the hands of a poet like Hans Saclis—many 
germs of promise for the future. It reflected without exaggera¬ 
tion or literary veneer the faith of the Gcnnan burgher, his 
blunt good sense and honesty of purpose. In this respect it 
was an iraportiint factor in the rise of tlmt middle-class literature 
which found its most virile expression in the period of the 
Reformation. The Meistergesang reached its highest point 
in the i6th century; and it can hardly be said to have outlived 
that epoch, although the traditions of the Meistersinger schools 
lingered in south German towns even as late as the 19th century. 

Specimens of Meistersmger poetry will be found in various 
collections, such a.s J. J. Gorres, AUdeutsche Volks und Mcisterlieder 
(1817); K. Barlsch, Meisterlieder der Kolmarer Handschrift (Piihl. 
of the ’stultf;art I.iterarischer Verein, vol. Ixviii.; i8fi2). Of ttie older 
sources of information about the Meistersinger the nio.st important 
are Adam Puschmann, Griindlicker BertclU des deutsihm Metslcr- 
gesangs xusamt der Tabulatur (1571; reprinted in W. Braune's 
Neudrucke deulscher Lite.raturwerke des 16. und I'j. Jahrh., 73,1888), 
and |. C. Wagcnscil, Ik cinitale noribergensi (l(x)7). See further 

J. Gnmra, Uber den altdeutseken Meistergesang (i8ri): F. Schnorr« 
von Carolsfcld, Zur Geschichte des deutschen Meisiergesangs (1872); 

K. von Liliencron, Vber den Inhalt der allgemeinen BilUung in der 

Zeii der Scholastih (1870); G. Jacobsthal, “ Die musikalisclie Pildung 
der Meistersinger" (Zeitschriti /Ur deut. Altertum, xx., 1876); O. Lyon, 
Minne- und Meistergesang (1882); K. Mey, Der Meistergesang in 
Geschichte und Kunsi (1892). The art of lire Mcistersingers has been 
immortalized by Richard Wagner in his music drama. Die Meister¬ 
singer (18(18). (J- f*- R-) 

MEKONG, or Me Nam Kono (pronounced Kawng), sometimes 
known as the Cambodia River, the great river of Indo-China, 
having its origin in the Tibetan highlands. It is the third "or 
fourth longest river in Asia and the seventh or eighth in the 
world. It is about 2800 m. in length, of which 1200 flow tlirough 
portions of the Chinese Empire and Tibet and 1600 through 
French territory'. Its sources are not definitely settled, but it 
is supposed to rise on the slopes of Dza-Nag-Lung-Mung in about 
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33° N., 93° E., at an altitude of 16,700 ft^ above sea-level. 
Throughout the greater part of its course in Tibet, where it is 
called the Dza-Chu, it flows south-eastwards to Chiamdo, on the 
great east and west caravan route from China to Lhasa. At 
this point it is ^out 10,000 ft. above sea-level. From here 
it flows southwards through little-known mountain wastes. 
Below Dayul in lat. 29° it is known by the Chinese name of 
I.antsan Kian^. For the next 300 m. of its course the Lantsan 
Kiang, or, as it soon becomes known among the Thai peoples 
inhabiting its rugged valley, the Mekong, is very little known to 
us. The river flows beneath bare and rocky walls. A few scat¬ 
tered villages of Lusus and Mossos exist in this region; there is 
no trade from north to south. In 25° 18' N. the Tali-Bhamo 
caravan route, described by Colborne Baker, crosses the river 
by one of those iron suspension bridges which are a feature of 
Yun-nan, at a height of 4700 ft. above sea-level. From this 
point to Chieng or Keng Hung, the head of the old confederacy 
of the Sibsawng Funna or Twelve States, it is little known; the 
fact that it falls some 900 ft. for each degree of latitude indi¬ 
cates the character of the river. Under the provisions of the 
Anglo-French agreement of January 1896, from the Chinese 
frontier southwards to the mouth of the Nam Hok the Mekong 
forms the frontier between the British Shan States on the west 
and the territories acquired from Siam by France in 1893. By 
the treaty of 1893, from that point southwards to about 13“ 30' N. 
it is also the frontier between French Indo-China and Siam, 
and a zone extended 25 kilometres inland from the right bank, 
within which the Siamese government agreed not to construct 
any fortified port or maintain any armed force. This 25 kilo¬ 
metre neutral zone was abolished in 1905 when France surren¬ 
dered Chantahun to the Siamese, who in their turn ceded the 
port of Krat and the provinces of Melupre and Ba.s.sac, together 
with various trading concessions to France on the right bank 
of the Mekong. Below the Siamese Shan town of Chieng Sen 
the river takes its first great easterly bend to Luang Prabang, 
being joined by some important tributaries. This portion is 
olwtructed by rapids. The country is mountainous, and the 
vegetation of the lower heights begins to assume a tropical 
aspect. From Luang Prabang the river cuts its way southwards 
fm two degrees through a lonely jungle country among receding 
I 9 |st>f low elevation. From Cliieng Khan the river again turns 
^^wards along the i8ih parallel, forcing its way through its 
most serious rapid-barrier, and receiving some important tribu¬ 
taries from the highlands of Tung Chieng Kum and Chieng 
Kwang, the finest country in Indo-China. In 104° E. the river 
resumes a southerly course through a country thinly peopled. 
At Kemarat (16° N.) the fourth serious rapid-barrier occurs, 
some 60 m. in length, and the last at Khong in 14° N. From 
here to its outfall in the China Sea the river winds for some 
400 m. through the French territories of Cambodia and Cochin 
China, and to its annual overflow these countries owe their 
extraordinary fertility. The French have done much to render 
1 he ri ver navigable. Steamers ply regularly from Saigon through 
Mytho to Pnompenh, and launches proceed from this place, 
the capital of Cambodia, to the Preapatano rapids, and beyond 
this a considerable portion of the distance to Luang Prabang, the 
journey being finished in native boats. (j. G. Sc.) 

MELA, POMPONIUS { 11 . c. a.d. 43), the earliest Roman 
geographer. His little work {De situ orbis libri III.) is a mere 
compendium, occupying less than one hundred pages of ordinary 
print, dry in style and deficient in method, but of pure Latinity, 
and occasionally relieved by pleasing word-pictures. Except¬ 
ing the geographical parts of Pliny’s Hisioria naturalis (where 
Mela is cited as an important authority) the De situ orbis is the 
only formal treatise on the subject in classical l,atin. Nothing 
is known of the author except his name and birthplace—the 
small town of Tingentera or Cingentera in southern Spain, on 
Algeciras Bay (Mela ii. 6, § 96; but the text is here corrupt). 
The date of his writing may be approximately fixed by his 
allusion (iii. 6 § 49) to a proposed British expedition of the 
reigning emperor, almost certainly that of Claudius in a.d. 43. 
That this passage caimot refer to Julius Caesar is proved by 


several references to events of Augustus’s reign, especially to 
certain new names given to Spanish towns. Mela has bem 
without probability idoitified by some with L. Annaeus Mela of 
Corduba, son of Seneca the rhetoricia^, and brother of the great 
Seneca. 

The general views of fhe De situ orbis mainly agree wWh those 
current among Greek writers from Eratosthenes to Strabo; the 
latter was probably unknown to Mela. But Pomponius is unique 
among ancient geographers in that, after dividing the earth into 
five zones, of which two only were habitable, he asserts the existence 
of anlichlhones, inhabiting the southern temperate zone inaccessible 
to the folk of the northern temperate regions from the unbearable 
heat of the intervening torrid belt. On ttie divisions and bound¬ 
aries of Europe, Asia and Africa, he repeats Eratosthenes; like all 
classical geographers from Alexander the Great (except Ptolemy) 
he regards the Caspian Sea as an inlet of the Nortnem Ocean, 
corresponding to the Persian and Arabian (Red Sea) gulfs on the 
south. His Indian conceptions are inferior to those of some earUer 
Greek writers; he follows Eratosthenes in supposing that country 
to occupy the south-eastern angle of Asia, whence the coast trended 
northwards to Scythia, and then swept round westward to the 
Caspian Sea. As usual, he places the Rhipaean Mountains and the 
Hyperboreans near the Scythian Ocean. In western Europe his 
knowledge (as was natural in a Spanish subject of Imperial Rome) 
was somewhat in advance of the Greek geographers. He defines 
the western coast-line of Spain and Gaul and its indentation by the 
Bay of Biscay more accurately than Eratostliencs or Strabo, his 
ideas of the British l.sles and their position are also clearer than 
his predeces.sors'. He is the first to name the Orcades or Orkneys, 
which he defines and locates pretty correctly. Of northern Europe 
his knowledge was imperfect, but he speaks vaguely of a great bay 
(" Codanus sinus ”) to the north of Germany, among who.sesmany 
islands was one, " Codanovia,” of pre-eminent size; this name 
reappears in Pliny as " Scandinavia.’' Mela's descriptive method 
is peculiar and inconvenient. Instead of treating each continent 
.separately he begins at the Straits of Gibraltar, and describes the 
countries adjoining tire soutli coast of the Mediterranean; then he 
moves round by Syria and Asia Minor to the Black Sea, and so 
returns to Spain along the north shore of the Euxine, Propontis, &c. 
After treating the Mediterranean islands, he next takes tho ocean 
littoral—to west, north, east and south successively—from Spain 
and Gaul round to India, from India to Persia, Arabia and Ethiopia; 
and so again works back to Spain round South Africa, Like most 
classical geographers he conceives tlie Dark Continent as surrounded 
by sea and not extending very far south. 

The first edition of Mela was published at Milan in 1471; the first 
good edition was by Vadionus (Basel, 1322), superseded by those 
of Voss (t() 58), J. Gronovius (1&85 and 1696), A. Gronovius (1722 
and 1728), and Tzschucke (1806-1807), in seven parts (Leipzig; 
the most elaborate of all); G. Parthoy's (Berlin, 1867), gives the 
best text. The Eng. trans. by Artliur Golding (1583), is famous; 
sue also E. H. Bunbury, Ancient Geography, ii. 332-368, and 
D. Detlefsen, Quellen und Porschungen zur alien Gesch. und Geog. 
(1908). (E. H. B.; C. R. B.) 

HELACONITE, a mineral consisting of cupric oxide, CuO, 
and known also as black copper ore. In appearance it is 
strikingly different from cuprite {q.v.) or red copper ore, which is 
cuprous oxide. Crystals are rare; they belong to the mono- 
clinic, or possibly to the anorthic system, and have the form of 
thin triangular or hexagonal scales with a steel-grey colour and 
brilliant metallic lustre. More often the mineral is massive, 
earthy or pulverulent, and has a dull iron-black colour. Hence 
the name melaconite, from the Greek /leW, black and k6vk, 
dust, which was originally given by F. S. Beudant in 1832 in 
the form mclaconise. The crystallized Vesuvian mineral was 
later named tenorite, a name commonly adopted for the species. 
The hardness of the crystals is 3-4, but the earthy and powdery 
forms readily soil the fingers; the spec. gtav. is S'q. Crystals 
have been found only at Mt Vesuvius, where they encrust lava, 
anti in Cornwall. The other forms of the mineral, however, 
are common in copper mines, and have resulted by the alteration 
of chalcocite, clialcopyrite and other copper ores, on which 
they often form a superficial coating. (L. J. S.) 

MELAMPUS, in Creek legend, a celebrated seer and physician, 
son of Amythaon and Eidomenc, brother of Bias, mythical 
eponymous hero of the family of the Melampodidae. Two 
young serpents, whose life he had saved, licked his ears while he 
slept, and from that time he understood the language of birds 
and beasts. In the art of divination he received instruction 
from Apollo himself. To gain the consent of Neleus, king of 
Pylos, to the marriage of his daughter Pero with Bias, Melampus 
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undertook to obtain possession of the oxen of the Thessalian 
prince Iphiclus. Ab Molampus had foretold, he was caught and 
imprisoned, but was released by Pliylacus (the father of Iphiclus) 
on giving proof of his pjjwers of divination, and was finally 
presented with the oxen as a reward for having restored the 
virility of the son, IVlelanipus subsetiuenlly obtained a share in 
the kingdom of Argos in return for having cured the daughters 
of its king Proetus, who liad been driven mad for offering resis¬ 
tance to the worship of Dionysus or for stealing the gold from 
the statue of Hera. At Aegosthena in Megora there was a 
sanctuary of Mclumpus, and an annual festival was held in his 
honour. According to Herodotus, he introduced the cult of 
Dionysus into Greece from Egypt, and his name (“ black foot ”) 
is probably “ a symbolical expression of his character as a 
Bacchic proiiitiatory priest and seer ” (I’rcller). According to 
the traditional explanation, he was so called from his foot 
having been tannetl by exposure to the sun when a boy. In his 
character of physician, he was Ihc reputed di.sioveror of the herb 
melampodiuni, a kind of hellelKire. Mclumpus and Bias arc 
symbolical representatives of cunning and force. 

See Apollodoriis i. 9, it, 12; ii. 2, 2; Odyssey, xv. 225-240; 
Diod. Sic. iv. OS; Herodotus ii. 49; ix. 44; Paiisaiiias ii. IS, ,|; 
iv. 36, 3; sclioliast on Theocritus iii. 43; Ovid, Mctam. xv. 323; 
C. Eckcruiaim, Alclatnjjus and seiti OescJileeht (1S40). 

Mclamims i.s also the name of the autlior of a short extant ti'catisc 
of little v:due on Divination by means oJ Paijiitation (na/tfiie) 
and Hirtliiiiarks (’EXniipe). 11 probably dales Irom the lime of 
Ptoleipy Pliilailcljjlms (yrd cent. me.). Edition by J. O. Franz in 
Scriti/orvs l^hysiupiumiac vetercs (lySo). 

MELANCHJLAENl (from Gr. and ^^utea, “ Black- 

cloaks ”), an ancient tribe to the north of Scythia, prnbatily 
about the modern Ryazan and Tambov (Herodotus iv. loh). 
They have been identified with the Finnish tribes Mcrja 
(now extinct) and Cheremis, now driven north-east on to the 
niiddlo Volga. These, till recently, wore black. There has 
been confusion between this tribe and another of the same 
name mentioned by Pliny {N. 11 . vi. 15) and Ptolemy in the 
Caucasus. (£. H. M.) 

MELANCHOLY (Gr. utkayxokLa, from /likat, black, and 
bile), originally a condition of the mind or body due to a supposed 
excess oi black bile, also tliis black bile itself, one of the chief 
“ humours ” of tlie body, which were, according to medieval 
physiology, blood, phlegm, choler and melancholy (see Humour); 
now a vague term for desponding grief. From Ihe 17th century 
the name was used of the mental disease now known as 
“melancholia” (see Insanitv), but without any reference tu 
the supposed cause of it. 

HELANCHTHON, PHILIPP (i4y7-]5f)o), German theologian 
and reformer, was born at Brettrn in Baden on the r6th of 
February 1407. His father, George Schwartzerd, was an 
armourer under the Palatinate princes. Hi.s mother, Barbara 
Reuter, a niece of Johann Reiiclilin, was shrewd, thrifty and 
affectionate.* Her father, Johann Reuter, long liurgomasler 
of Bretten, supervised the educ ation of I’hilipp, who was Uiught 
first by Johannes Hungiirus and then by Georg Simler at tlie 
academy of Pfortzlmlm. Reuchlin took an interest in him, 
and, following a contemporary cu.stom, named him Melanchlhon 
(the Greek form of Schwartzerd, black earth). In October 
1509 he went to Heidelberg, where he took the B.A. degree, 
afterwards proceeding M.A. at Tiiliingen. The only other 
academic distinction hi; accepted wius the B.I). of Wittenberg 
(1519). He would never consent to become a “doctor,” be¬ 
cause ho thought the title carried with it responsibilities to which 
he felt himself unequal. At Tubingen he lived as student and 
teacher fur six years, until, on Rcuehlin's advice, llie elector of 
Saxony called him to Wittenberg as professor of Greek in 1518. 

* Her character is evideticcd by the iaiuiliar proverb— 

Wer nielir will verzehrcii 
Demi sem Ihiui? kann erehren, 

Der muss zulelzt verderbeii 
End vielleicht am Galgen sterben— 
of which Melancbtlion said to his students “ Didici hoc a mea 
matre, voa etiam observate." (For Melancbthon's Latin version 
of the saying see Corpus rejormatorum, x. 409.) 
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This appointment marked an epoch in German university 
education; Wittenberg became tire school of the ngtion; the 
scholastic methods of instruction were set aside, and in a Dis¬ 
course OH Reforming the Studies of Youth Melanchthon gave 
proof, not only that he had caught the Renaissance spirit, but 
that he was fitted to become one of its forelnosf leaders. He 
began to lecture on Homer and the Epistle to Titus, and in con¬ 
nexion with the former he announced that, like Solomon, he 
sought Tyrian bra.ss and gems for the adornment of God's Temple. 
Luther received a fresh impulse towards the study of Greek, 
and his translation of the ^riptures, begun as early as 1517, 
now made rapid progress, Melanchthon helping to collate tlie 
Greek versions and revising Luther’s translution. Melanchlhon 
felt the spell of Luther’s personality and spiritual depth, and 
seems to liave been prepared on his first arrival at Wittenberg 
to accept the new theology, which as yet existed mainly in sub¬ 
jective form in the person of i.uthrr. To reduce it to an 
objective system, to exhibit it dialectically, the calmer mind of 
Melanchthon was requisite. 

Melanchthon was first drawn into the arena of the Reforma¬ 
tion controversy through the Leipzig Disputation (June 27-July 
8, 1519), at which he was present, lie had been reproved by 
Joliann Eck for giving aid to Carlstadt (“ Tace tu, Philippe, ac 
tua studia cura nec me perturba ”), imd he was shortly after¬ 
wards himself attacked by tlie great paprd champion. Mclandi- 
thon replied in a brief and moderately worded treatise, setting 
forth Luther’s first principle of the supreme authority of Scrip¬ 
ture in opposition to the patristic writings on which Eck relied. 
His marriage in 1520 to Catharine Krapp of Wittenbe.’-g gave a 
domestic centre to the Reformation. In 1521, during Luther’s 
confinement in the Wartburg, Melanchthon was leader of the 
Reformation cause at tlie university. He defended the action 
ol CarlstadI, when he dispensed the Eucharist in an “ evangelical 
fashion.”** 

With the arrival of the Anabaptist enthusiists of Zwickau, 
ho had a more dilflcult tiusk, and appears tu have been irresolute. 
Their attacks on infant baptism seemed to liira not altogetlifir 
irrational, unci in regard tu tiieir claim to personal inspiration 
he said “ Luther alone can decide; on tlie one hand let us beware 
of qucndiirig the Spirit of God, and on the other of being led 
astray by tlie spirit of Satan.’’ In the same year, 1521, 
published his Loci communes rerum theologicarum, the first 
systematized presentation of the reformed theology. From 
1522 to 1524 he was busy W'itli the translation of the Bible and in 
publishing commentaries. In 1524 he went for reasons of healtli 
into southern Germany, and was urged by the papal legate 
Campegio to renounce the new doctrines. He refu.sed, and 
maintained his refusal by publisliing bis Summa doctrinae 
l.ulheri. 

After the first Diet of .Spires (1526), where a precarious peace 
wxs patched up for the reformed faith, Melanchthon was deputed 
as one of twenty-eight commissioners to visit the reformed states 
and regulate the constitution of churches, he liaving just 
published a famous treatise called the Libellus visilatorius, a 
directory for the use of the commissioners. At the Marburg con¬ 
ference (1529) between the German and .Swiss reformers, Luther 
was pitied agiiin.st Oeculampadius and Melanchthon agains^ 
Zwingli in the discussion regarding the real presence in ihi; sacra¬ 
ment. How far the normally conciliatory spirit of Melanrhllion 
was here biased by Lutlicr’s intolerance is evident from tlie 
exaggerated accounts of the conference written by the former 
to the elector of Saxony. He w'as at this time even more embil- 
tered than Luther against the Zw’inglians. At the Diet of Aug.s- 
burg (1530) Melanchthon was the leading representative of the 
reformation, and it was he who prepared for that diet the seven¬ 
teen articles of the Evangelical faith, which are known as the 
“ Augsburg Confession.” He. held conferences with Romafl 
divines appointed to adjust differences, and afterwards wrote 
on Apology for the Augsburg Confession. After the Augsburg 

® He read the usual service, but omitted everything that taught 
a propitiatory s.acrifice; he did not elevate the Host, and he gave 
both the broad aud the cup iutu tlie hands of every communicanl. 
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conference further attempts were made to settle tiie Reformation 
controversy by a compromise, and Melaifchthon, from his concilia 
atory spirit and facility of access, appeared to the defenders of 
the old faith the fittest of the reformers to deal with. His 
historical instinct led him ever to revert to the original unity of 
the church, and to regard subsequent errors as excrescences 
rather than proofs of an essentially anti-Christian system. He 
was weary of the rabies theologorum, and dreamed that the evan¬ 
gelical leaven, if tolerated, would purify the church’s life and 
doctrine. In 1537, when the Protestant divines signed the 
Lutheran Articles of Schmalkalden, Melanchthon appended to 
his signature the reservation that he would admit of a pope 
provided he allowed the gospel and did not claim to rule by 
divine right. 

The year after Luther’s death, when the battle of Muldberg 
(1547) had given a seemingly crushing blow to the Protestant 
cause, an attempt was made to weld together the evangelical 
and the papal doctrines, which resulted in the compilation by 
Pflug, Sidonius and Agricola of the Augsburg “ Interim.” This 
was proposed to the two parties in Germany as a provisional 
ground of agreement till the decision of the Council of Trent. 
Melanchthon, on being referred to, declared that, though the 
Interim was inadmissible, yet so far as matters of indifference 
(adiaphora) were concerned it might be received. Hence arose 
that ” adiaphoristic ” controversy in coimexion with which he has 
been misrepresented as holding among matters of indifference 
such cardinal doctrines a.s justification by faith, the number of 
the sacraments, as well as the dominion of the pope, feast-days, 
and so on. The fact is that Melanchthon sought, not to minimize 
differences, but to veil them under an intentional obscurity of 
expression. Thus he allowed the necessity of good works to 
salvation, but not in the old sense; proposed to allow the seven 
sacraments, but only as rites which had no inherent effiaicy to 
salvation, and so on. He afterwards retracted his compliance 
with the adiaphora, and never really swerved from the views 
set forth in the Loci commufia; but he regarded the surrender 
oT more perfect for less perfect forms of truth or of expression as 
a painful sacrifice rendered to the weakness of eiTing brethren. 
Luther, though he had probably uttered in private certain 
expressions of dissatisfaction with Melanchthon, maintained 
unbroken friendship with him; but after Luther’s death certain 
smaller men formed a party emphasizing the extremest points 
of his doctrine.’ Hence the later years of Melanchthon were 
occupied with controversies within the Evangelical church, and 
fruitless conferences with his Romanist adversaries. He died 
in his sixty-third year, on the 19th of April i5(io, luid his body 
was laid beside that of Martin Luther in the Schlo.sskirche at 
Wittenberg. 

His ready iron, clear (hoiiRhl and eleeant style, made him the 
scribe of the Reformation, most public documents on that side 
beini; drawn up by him. He never attained ciilire independence 
of Luther, thouRli he Rradually modified some of his positions 
from those of the pure Lutherism with whieh he set out. Ills 
development is chiefly noteworthy in regard to these two leading 
points—the relation of the evan^dium or doctrine of free grace 
(i) to free will and moral ability, and (2) in the law and poeniirntia 
or the good works connected with repentance., At first T.nther's 
cardinal doctrine of grace appeared to Melanchthon inconsistent 
•with any view of free will; and, following Luther, he renounced 
Aristotle and philosophy in general, since " philo,sophcrs attribute 
everything to human power, while the sacred writings represent 
all moral power as lost by the fall.” In the first edition of the 
Loci (1521) he held, to the length of fatalism, the Augustinian 
doctrine of irresistible grace, working according to God's immutable 
decrees, and denied freedom of will in matters civil and religious 
alike. In the Augsburg Confession (i5;to), which was largely due 
to him, freedom is claimed for the will in non-religious matters, 
and in the Loci of 151! he calls the denial of freedom Stoicism, 
and holds that in justification there is a certain causality, though 
not worthiness, in the recipient, .subordinate to the Divine causjdity. 
In ist.'i, combating Laurentius Valla, he did not deny the spiritual 
incapacity of the will per se, but held that this is strengthened by 
the word of God, to which it can cleave. The will co-operates 
with the word and the Holy Spirit. Finally, in 1543, he says that 
the cause of the difference of final destiny among men lies in the 

’ It must be admitted, however, that Matthias Flacius saved 
the ReformatioD. 


different method of treating grace which is possible to believen as 
to others. Man may pray for help and ihject grace. This he calls 
free will, as the power of laying hold of grace. Melanchthon's 
doctrine of the three concurrent causes in conversion, viz. the 
Holy Spirit, the word, and the hnm^ will, suggested the semi- 
Pelagian position called Synergism, which was held by some of his 
immediate followers. , 

In regard to the relation of grace to repentance and good works, 
Luther was disposed to make faith itself the principle of sanctifi¬ 
cation. Melanchthon, however, for whom ethics possessed a specif 
interest, laid more 8tre.ss on the law. He began to do this in 1327 
ip the Libellus visitalorius, which urged pastors to instruct their 
people in the necessity of repentance, and to bring the threatenings 
of toe law to bear upon men in order to faith. 'Tliis brought down 
upon him the opposition of the Antinomian Johannes Agricola. 
In the Loci of 1535 Melanchthon sought to ^ut the fact of the 
co-existence of justification and good works in the believer on a 
secure basis by declaring the latter necessaiy to eternal life, though 
the believer's destiny thereto is already fully guaranteed in his 
justification. In the Loci of 1343 he did not retain the doctrine 
of the necessity of good works in order to salvation, and to this he 
added, in the Leipzig Interim, " that this in no way countenances 
the error that etern^ life is merited by the worthiness of our own 
works." Melanchthon was led to lay more and more stress upon 
the law and moral ideas; but the basis of the relation of faith and 
good works was never clearly brought out by him, and he at length 
fell back on his original position, that we have justification and 
inheritance of bliss in and by Christ alone, and that good works 
are necessary by reason of immutable Divine command. 

BlDLioGRAPiiY. —The principal works of Melanchthon, with the 
bulk of lus correspondence, are contained in the Corpus reforma- 
(arum (vols. i.-xxviii.; Halle, 1834-1850), edited by llretschneider 
and Bindseil, to which must be added Bindseil's Suppttmenla 
(Halle, 1874). Melanchthon's earliest and best biographer was 
his friend Joachim Camerarius (13O6), a new annotated edition of 
which is much needed. The bi’St modern life is that by Georg 
lilliiiger (Berlin, 1902); next is that of Karl Schniidt (Elberfeld, 
18O1). The celebration in 1897 of the 400th anniversary of Melanch¬ 
thon's birth produced many short biographies and Festreden, among 
them works by J. W. Richard (New York and London, 1898): 
George Wilson (London, 1897); Karl Sdl (Halle, 1897): Ferdinand 
Cohrs (Halle, 1897); Beyschlag and Harnack (1897). Richard 
Rollic's Festrede (181x1) also is good. The most learned of modern 
Melanchthon scholars was probably Karl Hartfeldcr, who wrote 
Philipp Melanchthon uk Praecepior Oermaniae (Berlin, 1899); 
Melanchihnniana paedagogtea (Leipzig, 1892), giving in the first 
named two 1 ull bibliographies, one of all works written on Melanch¬ 
thon, the other of all works written by bun (in chronological orderj. 
Hartfelder believed that a good deal of unpublished material is 
still left ill German and foreign libraries. Thus three long unknown 
letters are published in the Quellen und Forschungen of the Ktinigl. 
PreusB. Inst. Hist, at Rome, vol. ii. Two are to the Cardinal of 
Augsburg and one to Lazarus von Schwendi. Melanchthon was 
on his way to tlie Council of Trent as delegate of the elector of 
Saxony and the cardinal had offered to meet him at Dillingen. He 
writes " ingeminating peace," deploring that Hie council was not 
a national synod, which would have lieen a better means of arriving 
at the truth. 

MELANESIA, one of the three great divisions of the oceanic 
islands in the central and western Pacific. It embraces the 
Bismarck Archipelago, N.E. of New Guinea, the Louisiade, 
Solomon, Santa Cruz, New Hebrides and Loyalty islands, New 
Caledonia, Fiji and intervening small groups. The name (Gr. 
piXiK, black, and vijiros, island) is derived from the black 
colour of the prevailing native race, the Papuan and its allied 
tribes. Many of these differ widely from the parent race, but 
all the Melanesian peoples have certain common characteristics 
which distinguish them sharply from the inhabitants of Poly¬ 
nesia and Micronesia. Their civilization ij lower. The Melan¬ 
esians are mostly “ negroid,” nearly black, with crisp, curly hair 
elaborately dressed; their women hold a much lower position 
than among the Polynesians; their in.stitutions, social, political 
and religious, arc simpler, their manners ruder; they have few 
or no traditions; cannib^ism, in different degrees, is almost 
universal; but their artistic skill and taste, as with some 
of the lower African negroes, are remarkable, and they are 
amenable to discipline and fair treatment. Their languages, 
which exhibit considerable differences among themselves, have 
features which mark them off clearly from the Polynesian, 
notwithstanding certain fundamental relations with the latter. 

See R. H. Codrington, The Melanesian Languages (Oxford, 1883) 
and The Melanesians (Oxford, 1891); the articles Papuamb aud 
Pacific Ocban; also those on the several island-groups, «c. 
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VELANTHIUB, a not^d Greek painter of the 4th century n.c. 
He belonged to the school of Sicyon, which was noted for fine 
drawing. 

JMELBA [Nellie PoRTfcK Armstrong] (185^ ), British 

operutio soprano, net Nellie Porter Mitchell, was born at Burnley, 
near Melbourne, Australia, her •father being a contractor, of 
Scottish blood. She sang at a local concert when six years old, 
and was given a good musical education. In 1882 she married 
Captain Charles Armstrong, and in 1886 went to study singing 
in Paris under the famous teacher, Madame Mathilde Marche.si, 
whose daughter, Madame Blanche Marchesi, also a famous singer, 
was associated with her. In 1887 she made her debut in opera 
at Bru.ssels, taking the stage-name of Madame Melba from her 
connexion with Melbourne. In the next year she sang the part 
of hucia, which remained one of her famous roles, at Covent 
Garden, London; and, though critics complained of her cold¬ 
ness as an actress, her litjuid voice and brilliant execution hence¬ 
forth made her lamniis as the greatest successor to Patti, in 
pure vocalization, on the operatic stage. She maintained this 
position for over twenty years, her triumphs being celebrated in 
every country. 

See the " auUionzed ” biography by Agnes G. Murphy (iyo<j). 

MELBOURNE, WILLIAM LAMB, 2nd Viscount (1779-1848), 
English state.sman, second son of the 1st Vi.srount Melbourne, 
by his marriage with the daughter of Sir Ralph Mill)ankr,Bart., 
was born on the 15th of March 1779. His father, Peiiislon Lamb 
(1748-T829), was the son of Sir Matthew Lamb, Bart. (cl. 17^8), 
who made a large fortune out of the law, and married Miss 
Coke of Melbourne Hall; in 1770 lie was made baron and in 
1781 Viscount Melbourne in the Irish peerage, and in 1815 was 
created an English peer. Alter completing his course at 'i'riiiity 
College, Cambridge, WilKam Lamb .studied law at the university 
of Glasgow, and was called to the liar in 1804. In 1805 he married 
Lady Caroline Ponsonby (1785-1828), daughter of the 3rd earl 
of Bessborough. She was, however, separated from him in 
1825. Lady Caroline l,nmb aerjuired some fame av a noveli.st 
by her romance of Gleuaruon, which was published anonymously 
in 1816 and was afterwards (18O5) re-issued under the title of 
The Fatal Passion. On entering parliament in 1806 the Hon. 
William Lamb (as Lord Melbourne then was) joined the opposi¬ 
tion under Eox, of whom he was an ardent admirer; but his 
Lilierul tendencies were never decided, and he not infrecjuently 
supported Lord Jjverpool during that statesman’s long tenure 
of office. During the short ministry of Canning in 1827 he was 
cliief secretary for Ireland, but he aflerward.s for a time adhered 
to the small remnant of the jiarty who supported the duke of 
Wellington. The influence of Melbourne as a politician dates 
from his succeechng to the peerage in 1829. Disagreeing with 
the duke of Wellington on the ciuestion of parliamentary reform, 
he entered the ministry of Grey as home secretary in 1830. 
For the duties of this office at such a criticid lime he was deficient 
in in.sight and energy, but his political success vv.is independent 
of his official capacity; and when the ministry of Grey was 
wrecked on the Irish question ip July 1834 Melbourne was 
chosen to succeed him as prime minister. In November lollow- 
ing he had to give place to a Conservative niinislry under Peel; 
but he resumed office in April 1835, and remained prime minister 
till 1841. 11 c died ^t Melbourne House, Derbyshire, on llje 

24th of November 1848. 

Lord Melbourne was without the qualification of attention to 
details, and he never displayed those brilliant talents which 
often form a substitute for more solid acquirements. Though 
he possessed a fine and flexible voice, his manner as a sjieakei 
was ineffective, and his speeches were generally ill-arranged and 
destitute of oratorical point. His political advancement was 
duetohisjicrsonal popularity. He had a thorough knowledge of 
the private and indltl|t motives which influence politicians, 
and his genial atlraaftw maniicT, easy temper and vivacious, if 
occasionally coarse, wlit helped to confer on him a social distinc¬ 
tion which led manjioAo take lor granted his eminence as a 
statesman. His favoSte dictum in politics was, “ Why not 
leave it alone ? ” His relations with women gave opportunity 


for criticism though not open scandal; but the action ibrought 
against him in 1836 bylMr Gefirgc Chappie Norton imtegard to 
the famous Mrs Cardline Norton (9.0.)'was deservedly unsuccess¬ 
ful. The most notable and estimable feature of his political 
conduct was his relation to Queen Victoria (y.a.), whom he initi¬ 
ated into the duties of sovereign with the most delicate tact and 
the most paternal and conscientious care. 

Melbourne was succeeded as 3rd viscount by his brother, 
Frederick ]ames Lamb (1782-1853), who was Ilritish ambas¬ 
sador to Vienna froraiSsi to 1841. On the 3rd viscount’sideath 
the titles became extinct, but the estates passed to his aiater 
Emily Mary (1787-1869), the wife of Lord Palmerston^ 

See W. McC. Torrens, Memoirs of Lord Melbourne (1878) ; 
Lloyd Sanders, Lord Melbourne's Papers (1889); A. 'Hayward’s 
essay (from llie Quarterly Keview, 1878) in “ Eminent Statesmen " 
(1880). 

MELBOURNE, the capital of Victoria, and the most populous 
city in Au.stralia. It is situated on Hobson’s Bay, a northern 
bend of the great harbour of Port Phillip, in Bourke county, 
about 500 m. S.W. of .Sydney. The suburbs extend along the 
shores of the bay for more than 10 m., but the part distinc¬ 
tively known as the “ city ” occupie.s a site about 3 m. inland 
on the north bank of the Yarra river. The appearance of 
Melbourne from the sea is by no means picturesque. The busy 
shipping suburbs of Port Melbourne and Williiimstown occupy 
the flat alluvial land at the mouth of the Yarra. But the city 
itself has a dilTcrcnt aspect; its situation is relieved by numerous 
gentle hills, which show up its fine public buildings to great 
advantage; its main streets are wide and well kept, and it has an 
air of prosperity, activity and comfort. The part esfiecially 
known as the “ city ” occupies two hills, and along the valley 
between them runs the thoroughfare of Elizabeth Street. Parallel 
to this is Swariston Street, and at right angles to these, 
parallel to the river, are Bourke Street, Collins Street and 
Flinders Street—the first being Hie busio.st in Melbourne, the 
second the most fashionable with the best shops, and the third, 
whicli faces the river, given up to the maritime trade. Th(*c 
streets are an eiglilh of a mile apart, and between each is a 
narrower street bearing the name of the wider, with the prefix 
“ Little.” The original plan seems to have been to construct 
these narrow streets to give access to the great busines.s houses 
which, it was foreseen, would be built on the frontage of the main 
streets. This plan, however, miscarried, for space grew so 
valuable that large warehouses and bu.sincss establishments 
have been erected in these lanes. Little Flinders Street, in 
which the great importers’ warehouse,s are mainly situated, is 
locally known as “ the Lane.” In the centre of the city some of 
the office buildings are len, twelve or even fourteen storeys 
high. The main streets are <>9 ft. wide, and the lanes somewhat 
less than half that width. Round the city lies a circle of popu¬ 
lous suburbs—to the north-east Fitzroy (pop. 31,687) and 
Collingwood (32,749). to the east Richmond (37,824), to the 
south-east Prahran (40,441), to the south South Melbourne 
(40,619), to the south-west Port Melbourne (12,176), and to the 
north-west North Melbourne (i8,t2o). All these suburbs lie 
within 3 m. of the general post office in Elizabeth Street; but 
outside them and within the 5 m. radius is another circle—1» 
the east Kew (9469) .and Hawthorne (21,430), to the south-east 
St Kilda (20,542) and Brighton (10,047), south-west 

WiUiamstown (14,052) and Footscray (18,318), to the ^pHS-west 
Essenden (17,426), and Flemington and KenBing|giigQ|io, 946 ). 
and to the north Brunswick (24,141). NumornusiSliiaB suburbs 
fill the space between the two circles, the chief Irtirf^’Nortlieotc, 
Preston, Camberwell, Toorak, Caulfield, Ekstcmwick and Coburg. 
Some of these suburbs are independent cities, others separate 
municipalities. In spite of the value of land, Melbourne is ijDt 
a crowded city. 

The Parliament House, standing on the CTOwn of the eastern 
hill, is a massive square brick building with a pillared freestone 
facade approached by a broad flight of steps. The interior is 
lavishly decorated and contains, besides the legislative chambers, 
a magnificent library of over 52,000 volumes. At the top of 
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Collins Street a building in- brown freestone is occupied by the 
Treasury, behind which and fronting the Treasury Park another 
palatial building houses the government offices. A little further 
on is St Patriclc’s Roman Catholic cathedral, the seat ei the 
archbishop of Melhoume, a building of somewhat sombre blue- 
stone. Two striking churches face each other in Collins Street, 
the Scots church, a Gothic edifice with a lofty spire, and the 
Independent church, a fine Saracenic building with a massive 
campanile. The seat of the Anglican bishop, St Paul’s cathe¬ 
dral, has an elegant exterior and a wealtli of elaborate workman¬ 
ship within, but stands low and is obscurpd by surrounding 
warehouses. On the western hill arc the law courts, a fine block 
of buildings in classic style surmounted by a central dome. In 
Swanston Street there is a large building where under one roof 
arc found the public library of over 100,000 volumes, the museum 
of sculpture, the art gallery, and the museums of ethnology and 
technology. In connexion with the art gallery there is a travel¬ 
ling scholarship for art students, endowed by the state. The 
Exhibition buildings are situated on a hill in Carlton Gardens; 
they consist of a large cruciform hall surmounted by a dome and 
flanked by two annexes. Here on the 9th of May 1901 the first 
federal parliament of the Australian commonwealth was opened 
bv King George V. (as duke of Cornwall and York). The 
Trades Hall at Carlton is the meeting-place of the trades-union 
societies of Victoria, and is the focus fif much political influence. 
The Melbourne town hall contains a central chamber capable of 
accommodating 3000 people. The suburban cities and towns 
have each a town hall. The residence of the governor of the 
colony is in South Melbourne, and is surrotinded by an extensive 
domain. The university is a picturesque mass of buildings in 
large grounds about a mile from the heart of the city. It com- 
pri.ses the university buildings proper, the medical school, the 
natural history museum, the Wilson Hall, a magnificent building 
in the Perpendicular style, and the three affiliated colleges, 
T'rinity College (Anglican), Ormond College (Presbyterian) and 
Queen’s College (We.sleyan). The university, established in 1855, 
is ■ndcnominational, and grants degrees in the faculties of arts, 
law, medicine, science, civil engineering and music; instruction in 
theology is left to the affilialed colleges. Melbourne has numer¬ 
ous state schools, and ample provision is made for secondmy 
education by the various denominations and by private enter¬ 
prise. Of theatres, the Princess and the Theatre Royal arc the 
most important. Other public buildings include the mint, 
the observatory, the Victoria markets, the Melbourne hospital, 
the. general post ofllce, the homoeopathic hospital, the custom 
house and the .Alfred hospital. Many of the commercial 
buildings are of arcliitectural merit, notably the banks, of which 
the bank of Austridusiu, a miissive edifice of the Horic order, 
and the Gothic Australian bunk are the finest examples. 

The public gardens and parks of Melbourne are extensive. 
Within the city proper the Fitzroy Gardens are a network 
of avenues bordered with oak, elm and plane, with :i “ fern- 
tree gully ” in the centre; they are ornamented with casts of 
famous statues, and ponds, fountains and classic temples. The 
Treasury, Flagstaff and t'arlton Gardens are of the same class. 
Around the city lie five great park.s—Royal I'ark, in which are 
excellent zoological gardens; Yarra Park, which contains the 
leading cricket grounds; the Botanical Gardens, .sloping down to 
the btmks of the river; Albert Park, in which is situated a lake 
much used for boating; and .Studley Park on the Yarra river, 
a favourite resort which has been left in a natural state. Besides 
these parks, eaeh suburb has its public gardens, and at h'lcming- 
ton there is a fine race-course, on which the Melbourne cup races 
arc run every November, an event which brings in a large influx 
of visitors from all parts of Australia. Melbourne has a complete 
tramway system; all the chief suburbs are connected with the 
city by cable trams. 'J’he tramways are controlled by a trust, 
representing twelve of the melrupolitan municipalities. The 
cliief monuments and statues of the city are the statue of Queen 
Victoria in the vestibule of the Houses of Parliament, and a 
colossal group commemorating the explorers Robert O’Hara 
Bourke (b. 1820) and William John Wills (b. 1834), who died of 


starvation in i86r on an expeeSHonTor ISk orossing df Ausl^ > 
from south to north. TheiAre also the st&tue to Sir Redmoh, 
Barry, fifst chancellor of the university, outside the publid 
library, the Gordon statue in Spring Street, a replica of that in 
Trafalgar Square, London, and a statue of Daniel O’GonneD, 
outside St Patrick’s cathedral. 

Fort Melbourne, originally rjtlled Sandridge, is about, a} m. 
distant from the city, with Which it is connected by rail and 
tramway. It has two large piers, alongside of whidh vessels of 
almost any tonnage con lie. One df these piers is served by the 
■railway, and here most of the great liners arc berthed. Vessels 
drawing 22 ft. of water can ascend the river Yarra to the heart 
of the city. TTiere are 2 m, of -wharves along each bank of 
the river, with two large dry-docks and ship-repairing yards and 
foundries. Below Queen’s Bridge is an expansion of the river 
known as the Pool, in which the largest ships using the river 
can turn with ease. Leading from a point opposite the docks is 
the Coode canal, by means of which the journey from the city 
to the mouth of the river is shortened by over a mile. As a 
port Melbourne takes the first place in Australia as regards 
tonnage. It is also a great manufacturing centre, and both 
city and suburbs have their distinctive industries. The chief 
arc tanning, fellmongcry, wool-washing, bacon-curing, flour 
milling, brewing, iron-founding, brick-making, soap-boiling, the 
manufacture of pottery, candles, cheese, cigars, snuff, jams, 
biscuits, jewelry, furniture, boots, clothing and leather and 
woollen goods. ' 

The climate of Melbourne is exceptionally fine; occasionally 
hot winds blow from tlie north for two or three days at a time, 
but the proportion of days when the sky i.s clear and the air dry 
and mild i.s large. Snow i.s unknown, and the average annual 
rainfall is 25'58 in. The mean annual temperature is 
57'3° F., corresponding to that of Washington in the United 
States, and to Lisbon and Messina in Europe. The city is 
supplied with water from the Yan Yean works, an artificial 
lake at the foot of the Plenty Range, nearly 19 m. distant. 

The little .settlement of the year 1835, out of which Melbourne 
grew, at first bore the native name of Dootigala, but it was 
presently renamed after Viscount Melbourne, premier of Great 
Britain at the time of its foundation. In J une 1836 it consisted 
of only thirteen buildings, eight of which were turf huts. For 
two years after that date a c onstant stream of squatters with their 
sheep flowed in from around Sydney and Tasmania to settle in 
the Port I’hilhp district, and by 1841 the population of the town 
had grown to 11,000. The discovery of gold at Ballarat in 1851 
brought another influx of population to the district, and the 
town grew from 30.000 to 100,000 in the course of two or three 
years. In 1842 Melbourne was incorporated and first sent 
members to the New South Wales purh'ament. A strong 
popular agitation caused the Port Pliillip district to he separated 
from New South Wales in 1851, and a new colony was formed 
with the name of Victoria, Melbourne becoming its capitaL In 
rc;oi Melhoume became the temporary capital of the Australian 
commonwealth pending the selc;c;tion of the permanent capital 
in New South Wales. The population of the city proper in 
190X was 08,374, and that of “ greate.r Melbourne ” -was 496,079. 

MELBOURNE, a market town in the southern parliamentary 
division of Derbyshire, England, 8 m. S.S.E. of Derby, on the 
Midland railway. Pop. (1901), 3580. It Ifes in an undulating 
district on a small southern tributary of the Trent, from which 
it is about 2 m. distant. The church of St Michael is a fine 
example of Norman work, with certain late details, having 
clerestoricd nave, chancel and aisles, with central and two 
western to-wers. Melbourne Hall, a building of the time of 
William III., surrounded by formal Dutch gardens, stands in 
a domain owned at an early date by the, bishops of Carlisle, 
whose tithe barn remains near the church. They obtained the 
manor in 1133. In 1311 Rcrbert dc Holland fortified a mansion 
here, and in 1327 this castle belonged to ]-Ienry, carl of I-ancaster; 
but it was dismantled in 14O0, and little more than the site is 
now traceable. The title of Viscount Melbourne was taken from 
this town. There arc manufactures of silk, and boots aad shoes. 
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HELCHEBS, (JUUUS) OARI ( i860- ), American artist, 

was bom at Detrcfit, Michigan, on the nth of August i860. 
The son of a sculptor, at seventeen he was sent to Dusseldorf to 
study art under von Gebhardt, and after three years went to 
Paris, where he worked at the Acaddmie Julien and the Nicole 
des Beaux Arts. Attracted by the pictorial side of Holland, he 
settled at Egmond. His first important Dutch picture, “ The 
Sermon,” brought him honourable mention at the Paris Salon 
of 1886. He became a member of the National Academy of 
Design, New York; the Royal Academy of Berlin; Society 
Nationale des Beaux Arts, Paris; International Society of 
Painters, Sculptors and Engravers, London, and the Secession 
Society, Munich; and, besides receiving a number of medals, his 
decorations include the Legion of Honour, Frimce; the order 
of the Red Eagle, Germany; and knight of the Order of St 
Michael, Bavaria. Besides portraits, his chief works are: 
” The Supper at Emmaus,” in the Krupp collection at Essen; 
‘‘ The P'amily,” National Gallery, Berlin; “ Mother and Child,” 
Luxembourg; and the decoration, at the Congressional Library, 
Washington, “ Peace and War.” 

HELCHIADES, or Miltiadks (other forms of the n;imc being 
Meltiades, Melciades, Milciades anti Miltides), pope from the 
2nd of July 310 to the iith January 314. He appears to 
have been an African by birtb, but of bis personal history' 
nothing is known. The toleration edicts of Galerius and of 
Constantine and Licinius were, published during his pontificate, 
which was also marked by the holding of the Lateran synod in 
Rome (313) at which Caecilianu.s. bishop of Carthage, was 
acc|uittcd of the charges brought against him and Ifonatus 
condemned. Melchiades was preceded and followed by 
Eusebius and Silvester 1 . respectively. 

MELCHITES (lit. Royalists, from Syriac vielclia, a king), 
the name given in the 5th century to those Christians who 
adhered to the creed siipp'irted by the authority of the ByiMmtine 
emperor. The MelchiU's therefore are those who accept the 
decrees of Ephesus and f'lhalcedon as distinguished from the 
Nestorians and Jacobite Church (qq.v.). They follow the 
Orthodox Eastern liturgy, ceremonial and calendar, but acknow¬ 
ledge the papal and doctrinal authority of Rome. 'I’hey number 
about 80,000, are found in Syria, Palestine and Egypt, and arc 
under the immediate rule of the patriarch of Damascus and 
twelve bishops. 

HELCHIZEOEK (Heb. for “king of righteousness”; or, 
since Sedek is probably the name of a god," Sedek is my king 
king of Salem and priest of “ supreme El ” (El ’elvoti), in the 
Bible. He brought forth bread and wine to Abraham on his 
return from the expedition against Chedorlaomer, and blessed 
him in the name of the supreme God, possessor (or maker) of 
heaven and earth; and Abraham gave him tithes of all his booty 
(Gen. xiv. 18-20). Biblical tradition tells us nothing more 
about Melehizcdek (cf. Heb. vii. 3); but the majestic figure of 
the king-priest, prior to the priesthood of the law, to whom 
even the father of all Israel paid tithes (cf. Jacob at Bethel, Gen. 
xxviii. 22), suggested a figurative or typical application, first in 
Psalm cx. to the vicegerent of Yahweh, seated on the throne of 
Zion, the king of Israel who is also priest after the order 'of 
Melchizedek, and then, after the Gospel had ensured the 
Messianic interpretation of the Psalm (Matt. xxii. 42 seq.), to 
the kingly priesthood of Jesus, as that idea is worked out at 
length in the Epistle to the Hebrews. 

The theological interest which attaches to the idea of the pre- 
Aaronic king-priest in these typical applications is practicallv 
independent of the historical questions suggested by the narrative 
of Gen. xiv. The episode of Mclehi/.edek, though connected with 
the main narrative hv the epithets given to Yahweh in Gen. xiv. 22. 
breaks the natural connexion of verses 17 and zt, and may perhaps 
have come originally from a separate source. As the narrative 
now stands Salem must fie sought in the vicinity of " the king's 
dale," which from 2 Sam. xviii. 18, probatily, but not necessarily, 
lay near Jcrus.alcm. That Salem is Jerusalem, as in Psalm Ixxvi, 2, 

' It is to be noted also tliat the name is of the same form as 
Adoni-zedek, king of Jerusalem (Josh. x. i), and that the un- 
Hebraic Araunah of 2 Sam. xxiv. 1(1 is probably a corruption 
tt ike sHktilar compound Adonijah (so Cheyne, Ency. Bib col. 290). 
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is the ancient and common view; but even in the 15th century b.c. 
Jerusalem was known as Uru-sahm. Jerome and others have 
identified Salim with one or other of the various places which bear 
that name, e.g. the labtift of John iii. 23, 8 m. south of Beth- 
shean. In a genuine record of extreme antiquity the union of 
king and priest in one person, the worship of El as the supreme 
deity by a Canaanite,“ and the widespread practice of the consecra¬ 
tion of a tithe of booty can present no difficulty; but, if the historical 
character of the narrative is denied, tlie date of tlic conception 
must be placed as late as the rise of the temporal authority of the 
high priests alter the exile. So far no evidence has been found in 
tiie cuneiform inscriptions or elsewhere in support either of tfic 
genuineness of the episode in its present form, or of the antiquity 
which is attribuled to it (see further, J. Skinner, Genesis, jip. 2<io sqq.j. 
An ancient legend identifies Melchizedek with Shem (Palestinian 
Targum, Jerome on Isa. xli., Hiihraem Syrus in loco). 

Sec furtlier tlic literature on Gen. xiv., and tlie articles Abraham 
Gunksis. (W. E. S.; .S. A. G.) 

HELCOMBE, GEORGE BDBB DODOINGTON, Baron (i6qi- 
1762), English politician. His father’s name was Bubb, but 
the son look the name of I)oddington,,on inheriting a large 
property by the death of an unde ofl’itJuffj.narae (1720). He 
wa,s educated at Oxford. In 1715 he notjiBturned to parliament 
a.s member for Winchelsea, and was lentejus envoy extraordinarv 
to Spain. He carried on a scandaJtfHSutraSic in the five or six 
parliamentary votes which be oifttrollcd, his tergiversation 
and venality furnishing food fotdthe political satirists and 
caricaturists of the day. His most estimable political action 
was hi.s defence of Admiral Byng in the House of Commons 
(1757). From 1722 to 1754 he sat in parliament for Bridge- 
wa1er; from 1724 to ,i740iiwas a lord of the trea.sury; and, in 
1744, became treasurer of the navy under Henry Pelham, and. 
again in 1755, under Newcastle and Fox. In April 1761 he was 
raised to the peerage as Baron Melcombe of Melcombe Regis in 
Dorsetshire. He. died at La 'f'rappe, his Hammersmith house, 
on the 281!) of July 1762. His wife, acknowledged only after 
the death of another ladv to whom he had given a bond that he 
would marry no one else, died without issue. He was a wit and 
a friend of wits, a good scholar, and something of a Maecen:is; 
Thomson’s “ Summer ” was dedieated to him, P’lclding addret.-ed 
to him an epistle and Edward Young a satire. He was a leading 
.spirit of the. “ Hell-fire ” Club, wlio.se members, called “ Fran¬ 
ciscans,” from their founder Sir lYancis Dashwood (d. 1781), 
held their revels in the ruined Cistercian abbey of Medmenham, 
Bucks. 

His thary, published in 178.J, reveals him in his character of 
placc-liiinter and throws a curious liglit on the i>ohtical methods 
of the litiK'. 

MELEAGER (Gk. in Greek legend, the son of 

Oeneus, king of Calydnn, and Althaea. His father having 
neglected to sacrifice to Artemis, she sent a wild boar to ravage 
the land, wliii li was eventually slain by Meleager. A war broke 
out between the Calydonians and Curetes (led by Althaea's 
brothers) about the dispo.sal of the head and skin, which Meleager 
awarded as a prize to Atalunla. «lio had inflicted the tirst 
wound; the brothers of Althaea lay in wait for Atalanta and 
robbed her of the spoils, but were slain by Meleager. When 
Althaea heard this, she cursed Meleager, who withdrew, and 
refused to fight until the Curetes were on the point of capturing 
the city of Calydon. Then, yielding to his wife’s entreaties^ 
he sallied forth and defeated the enemy, but was never seen 
again, having been carried off by the Erinyes, who had heard his 
mother’s curse (or he was slain by Apollo in battle). According 
to a later tradition, not known to Homer, the Moerae appeared 
to Althaea when Meleager was seven days old, and announced 
that the child would only live as long as the log blazing on the 
hearth remained unconsumed. Althaea thereupon seized the 
log, extinguished the flames, and hid it in a box. But, after her 
brothers’ death, she relighted the log, and let it bum away until 
Meleager died.* Then, horrified at what she had done, sJie 
hanged herself, or died of grief. The sisters of Meleager were 

“ The god 'EaiiiCv was also Phoenician ; sec Driver, Genesis 
p. 165; Lagrange, Religions Simitiques, Index, s.v. ‘ 

* On the torch as representing the light of life, see E. Kuhnert 
in Rheinisches Museum, xlix., 1894, and J. Grimm, Teutonic Mytho¬ 
logy (Eng. trans. by J. Stallybrass, 1880), ii. 853. 
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changed by Artemk out of compassion into guinea-fowls and 
removed to the island of Leros, where they mourned part of the 
year for their brother. The life and adventures of Meleager 
were a favourite subject in ancient literature and art. Meleager 
is represented as a^tall, vigorous youth with curly hair, holding 
a javelin or a boar’s head, and accompanied by a dog. 

See K. Kekuli, De fabula meleagrea dissertatio (i 80 i); Surbcr, 
Die Meleagerioge (Zurich, i8So); articles on "Meleager” and 
" Meleagrides ’’ in Roscher's Lexikon der Myihologif, L. Preller, 
Griechische Mythologie] Apollodorua i. 8; Homer, Iliad, ix. 527; 
Diod. Sic. iv. 3.): Dio Chrysostom, Or. 07; Hyginus, Fab. 171; 
Ovid, Metam. viii. 2G0-545. In the article Gkkkk Art (fig. 41) 
the hunting of the Calydonian boar is represented on a fragment 
of a frieze from a heroum. 

MELEOA (Serbo-Croatian, Mljet-, Lat. Melita), the most 
southerly and easterly of the larger Adriatic islands of the 
Austrian province of Dalmatia. Pop. (1900), 1617. Meleda 
lies south of the Sabioncello promontory, from which it is divided 
by the Meleda Channel. Its length is 23 m.; its average breadth 
2 m. It is of volcanic origin, with numerous chasms and gorges, 
of which the longest, the Babinopolje, connects the north and 
M)uth of the island. Port Palazzo, the principal harbour, on 
tlic north, is a port of call for tourist steamers. Meleda has 
been regarded us the Melita on which St Paul was shipwrecked, 
this view being first expounded, in the loth century, by Con¬ 
stantine Porphyrogenitus. As at Malta, a “ St Paul's Bay ” is 
.still .shown. 

HELEGNANO (formerly Marignano), a town of Lombardy, 
Italy, in the province of Milan, ii m. S.E. of that city by the 
railway to Piacenza, 289 ft. above sea-level. Pop. (igoi), 6782. 
There are remains of a castle of the Visconti. Its military 
importance is due to its position at the crossing of the river 
latmbro. It was a stronghold of Milan in her great struggle 
against Lodi, and is famous for the victory of Francis I. of 
France over the Swi.s.s in 1515, known as the battle of Marignan, 
and for the action between the French and Austrians in 1859. 

MELENDEZ VALDES, JUAN (1754-1817), Spanish poet, was 
bo® at Ribera del Fresno, Badajoz, on the iith of March 1754. 
Destined by his parents for the priesthood, he graduated in 
law at SalamiuKTi, where he became indoctrinated with the 
ideas of the French philosophical school. In 1780 with Baiilu, 
a pastoral in the mimncr of Gareilaso de la Vega, ho won a 
prize offered by the Spanish academy; next year he was intro¬ 
duced to Jovellimos, through whose influence he was appointed 
to a professorship at Salamanca in 1783. The pastoral scenes 
in Las liudas de Camacho (1784) do not compensate for its 
undramatic nature, but it gained a prize from the municipality 
of Madrid. A volume of verses, lyrical and pastoral, published 
in 1785, caused Melendez Valdes to he hailed as the first Spanish 
poet of his time. This success induced him to resign his chair 
at Salamanca, and try his fortune in politics. Once more the 
friendship of Jovellanos obtained for him in 1789 a judgeship 
at Saragossa, whence he was transferred two years later to a 
post in the chancery court at Valladolid. In 1797 he dedicated 
to Godoy an enlarged edition of his poems, the new matter 
consisting principally of unsuccessful imitations of Milton and 
Thomson; but the poet was rewarded by promotion to a high 
pi^t in the treasury at Madrid. On the fall of Jovellanos in 
1798 Melendez Valdes was dismissed and exiled from the capital; 
he returned in 1808 and accepted office under Joseph Bonaparte. 
He had previously denounc^ the French usurper in his verses. 
He now outraged the feelings of his countrymen by the grosse.st 
flattery of his foreign master, and in 1813 he fled to Alais. Four 
\ ears later he died in poverty at Montpellier. His remains 
were removed to Spain in 1900. In natural talent and in 
acquired accomplishment Melendez Valdfe was not surpassed by 
any contemporary Spaniard; he failed from want of character, 
and his profound insincerity affects his poems. Yet he has fine 
moments in various veins, and his imitation of Jean Second’s 
Basia is notable. 

MELI7TIDS OF ANTIOCH (d. 381), Catholic bishop and saint, 
was bom at Melitenc in Lesser Armenia of wealthy and noble 
parents. He first appears (c. 357) as a supporter of Acacius, 


bishop of Caesarea, the leader of that party in the episcopate 
which supported the Homoean formula by which the emperor ' 
Constantius sought to effect a compromise between the Homoe- 
usians and the Homousians. Meletius.thus makes his d^but as 
an ecclesiastic of the court party, and as such became bishop 
of Sebaste in succession to Eustathius, deposed as an Homousian 
heretic by the synod of Melitene. The appointment was 
resented by the Homoeusian clergy, and Meletius retired to 
Beroea. According to Socrates he attended the synod of 
Seleucia in the autumn of 359, and then subscribed the 
Acacian formula. Early in 360 he became bishop of Antioch, 
in succession to Eudoxius, who had been raised to the see of 
Constantinople. Early in the following year he was in exile. 
According to an old tradition, supported by evidence drawn 
from Epiphanius and Chrysostom, this was due to a sermon 
preached before the emperor Constantius, in which he revealed 
Homousian views. This explanation, however, is rejected by 
Loofs; the sermon contains nothing inconsistent with the 
Acacian position favoured by the court party; on the other 
hand, there is evidence of conflicts with the clergy, quite apart 
Irom any questions of orthodoxy, which may have led to the 
bishop’s deposition. 

The successor of Meletius was Euzoeus, who had fallen with 
Arius under the ban of Athanasius; and Loofs explains the 
subita fidei mutatio which St Jerome {ann. Ahr. 2376) ascribes 
to Meletius to the dogmatic opposition of the deposed bishop 
to his successor. In Antioch itself Meletius continued to have 
adherents, who held separate services in the “ Apostolic ” 
church in the old town. The Mcletian schism was- complicated, 
morfeover, by the presence in the city of another anti-Arian sect, 
stricter adherents of the Homousian formula, maintaining the 
tradition of the deposed bi.shop Eu.stathius and governed at 
this time by the presbyter Paulinus. The .synod of Alexandria 
sent deputies to attempt an arrangement between the two 
anti-Arian Churches; but before they arrived Paulinus had bwn 
consecrated bishop by Lucifer of Calaris, and when Meletius— 
free to return in consequence of the emperor Julian’s contemp¬ 
tuous policy—reached the city, he found himself one of three 
rival bishops. Meletius was now between two stools. The 
orthodox Nicene party, notably Atlianasius himself, held 
communion with Paulinus only; twice, in 365 and 371 or 372, 
Meletius was exiled by decree of the Arian emperor Valens. A 
further complication was added when, in 375, Vitalius, one of 
Meletius’s presbyters, was consecrated bishop by the heretical 
bishop Apolhnaris of Laodicea. 

Meanwhile, under the influence of his situation, Meletius 
had been more and more approximating to the views of the 
newer school of Nicenc orthodoxy. Basil of Caesarea, throwing 
over the cause of Eustathius, championed that of Meletius, who 
when after the death of Valens he returned in triumph to 
Antioch, was hailed as the leader of Eastern orthodoxy. A.s such 
he presided, in October 379, over the great synod of Antioch, 
in which the dogmatic agreement of East and West w;ui estab¬ 
lished; it was he who helped Gregory of Nazianzus to the see 
of Constantinople and consecrated him; it was he who presided 
over the second oecumenical council at Constantinople in 381. 
He died soon after the opening of the council, and the emperor 
Theodosius, who had received him with especial distinction 
caused his body to be carried to Antioch aad buried with the’ 
honoure of a saint. The Meletian schism, however, did not end 
with his death. In spite of the advice of Gregory of Nazianzus 
and of the Western Church, the recognition of Paulinus’s sole 
episcopate was refu.sed, Flavian being consecrated us Meletius’s 
successor. The Eustathians, on the other hand, elected Evagrius 
as bishop on Paulinus’s death, and it was not till 415 that 
Flavian succeeded in re-uniting them to the Church. 

Meletius was a holy man, whose ascetic life was all the 
more remarkable in view of liis great private wealth. He was 
also a man of learning and culture, and widely esteemed for 
his honourable, kindly and straightforward character. He is 
venerated as a saint and confessor in both the Roman Catholic 
and Orthodox Eastern Churches. 
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See the nrticlc G. F. Loots in Ilerzop-Hauck, liealencyklopMif 
(ed. 1897, l^ipaig), xii. anil auUxontios there crteil. 

MELETIUS OF LYCOPOLIS (4th century), tounder of the 
sect known after him as the “ Meletums,” or as the “ Churcli 
of the Martyrs,” in the district of Thebes in Egypt. With 
Peter, archfnshop of Alexandria, he was thrown into prison 
during the persecution under Diocletian, lli.s importance is 
due to his refusal to receive, at least until the persecution had 
ceased, those Christians who during the persccutious had 
renounced their faith, and then repented. This refusal led to 
a breach with Peter and other Egyptian bishops who were 
willing to grant absolution to those wlio were willing to do 
penance for their infidelity. Melctius, after regaining his 
freedom, held his ground and drew around him many supporters, 
extending his influence even so far away as Palestine, lie 
ordained 29 bishops and encroached upon Pcter’.s juri.sdiction. 
The Council of Nicaea in 325 upheld the bi.shups, but Meletius 
wa.s allowed to remain bishop of Lycopolis tliough with merely 
nominal autfioritt'. His death followed soon after. His 
followers, however, look part with the Arians in the controversy 
with Athanasius and existed a.s a separate sect till the 5th 
centur)'. 

Sac Aulicli'. in Hnr7.ii,';-Haiick, lie-alrncvk. xii. (1903) 558, with the 
autlionties Uicrc ijuotcii, and wojli.s on Church llistory. 

MKLFI, a city and episcopal see of liasilicala, Italy, in tlu; 
provinee of Potenza, 30 111. by rail N. of the town of that name. 
Melfi is picturesquely situated on the lower slope.s of Monte 
Vulture. 1591 ft. above sea-level. Pop. (190'). 14.547' The 
ca.stle was originally erected by Robert Guiscard, but as it now 
stands it is mainly the work of the Doria fiuuily, who have 
possessed it sinee the time of Charles V.; and the noble cathedral 
which was founded in J153 by Robert’s son and sueces.sor, 
Roger, has had a modem restoration (though it retains its 
campaniles) in consequence ol the earthquake of 1851, when 
the town wa.s ruined, over one thousand of the inhabitanUs 
perishing. It is the centre of an agricultural district which 
produces oil and wine. In Uie town hall is a fine Roman 
sarcophagus found 6 m. W. of Venosa. 

Melli dons not seem to occupy an ancient site, iiiul its origin is 
uncertain. By tlic Nonnaii.s il was made tlic crijntal of Apulia in 
1041, and fortified. 'I’hc council held by Nirliolns I. in 1050, that 
of tJrlian If. in 1089, the relwllion against Roger in 1133 and the 
snbsequuni punisliment, tile plunder of tliu town by iiarliarossa 
in 1107, tlie attack by Ricliard, count of Acerm in 1190, imd tlie 
parliaincnt of 1223, in which Frederick II. establislied tlie constitu¬ 
tion of the kingdom of Naples, form the principal ixiints of interest 
in the annals of Melli. In 1348 Joanna I. of Naples be.stowecl the 
city on Niccolo Acciajuoli; but it was shortly afta'wards cajjtiired, 
after a six months' siege, by the king of Hungary, who transferred 
it to Conrad tlie Wolf. In 1392 Gofiredo Marzano was made 
count of Melfi; but Joanna II. granted the iordsiiip to the Caracciolo 
family, and ttiev retained it for one hundred and seven years till 
the time of Cliarlus V. An obstinate resistance was offered by the 
city to iautrec tie Foix in 152S; and liis cntr.ince witliin its walls 
was lollowed by the massacre, it is said, of 18,000 of its citizens. 

See C. dc Lorenzo, Venoia e la regions Ucl Vulture, fBerganio, 
190(1). 

MELICERTES, in Greek legend, the son of the Boeotian 
prince Athamas and Ino, daughter of Cadmus. Ino,pursued by 
her husband, who had been driven mad by Hera because Jno 
had brought up the infant Dionysus, threw herself and Melicertes 
into the sea from a high rock between Mcgara and Corinth. 
Both were changed into marine deities—Ino as Leucothea, 
Melicertes as Palaemon. The body of the latter was earned 
by a dolphin to the Isthmus of Corinth and deposited under 
a pine tree. Hero it was found by his uncle Sisyphus, who had 
it removed to Corinth, and by command of the Nereids instituted 
the Isthmian games and sacrifices in his honour. There seems 
little doubt that the cult of Melicertes was of foreign, probably 
Phoenician, origin, and introduced by Phoenician navigators 
on the coasts and islands of the Aegean and Mediterranean. 
He is a native of Boeotia, where Phoenician influences were 
strong; at Tenedos he was propitiated by the sacrifice of children, 
which seems to point to his identity with Melkart. The 
premature death of the child in the Greek form of the legend is 
probably an allusion to thisi 


The Romans iduntifiod Palasmon with Portunus (the harbour 
god). No satisfactory origin of the name Palaemon has been 
given. It has been suggested that it means the " wrestler " or 
” strugglcr ” {itttKalu) and is an epithet of Heracles, who is often 
identified with Mfelkart, but there does not appear to be any 
traditional connexion between Heraclt^ and' Palaemon. MeU- 
certvs being Fiioeuician, Palaemon also has been explained as the 
" Imrniug lord ” (Baal-liaman), hut tlicrc seems little in common 
between a god ol the sea and a god of fire. 

See Apollodoriis iii. 4, 3; Ovid, Mctant. iv. 4i()-342, Fasti, 
\9. 485; Hygimis, Fall. 2; Pausanias i. 44, ii. 1; Philostratus, 
/concjj il. 16; articles by Toutain in Darembcrg and Saglio’s Diction- 
naire dee antiquiUs and b\’ Stoll in Koschor's Lexikon de.r Mythulogie; 
L. I’reller, Griechisohe Mythotogu-, K. Brown, Semiltt: Influence in 
Helli'nic Mythology (1898). 

MELILLA, a Spanish fortified station and penal settlement 
on the north coast of Morocco, south of Cape Tres Forcas and 
T3S m. E.S.E. of Ceuta. Pop. about 9000. The town is built 
on a huge rock connected with the mainland by a rocky isthmus. 
There is a harbour, only accessible to small vessels; the roadstead 
outside is safe and has deep water a mile to the cast of the 
fortress. From the landing-place, where a mole is cut out of 
the rock, there is a steep ascent to the upper town, charac¬ 
teristically Spanish in appearance. The town is walled, and 
the isthmus protected by a chain of small forts. A Moorish 
custom-house is placed on the Spanish border beyond the fort 
of Santa Isabel, and is the only authorized centre of trade on 
the Riff roast between Tctuiin and the Algerian frontier. It 
thus forms the ntn-pot for the commerce of the Riff district 
and its hinterland. Goat skins, eggs and beeswax are, the 
principal exports, cotton goods, ten, sugar and candles being 
the chief imports. For the period 1900-11103 the annual value 
of the trade was about £200,000. Melilla, the first place enptured 
by Spain on the African mainland, was seized from the Moors 
in 1490. The Spaniards have had much trouble witli the 
neighbouring tribes—iurbulent Rift’ians, hardly subject to the 
.sultan of Morocco. The limits of the Spanish territory round 
the fortress were fixed by treaties with Moroeco in 18.59, i8f>Oi 
1861 and 1894. In 1893 the Riflians besieged Melilla and 
25,000 men had to be despatched against them. In 1908 “I'wo 
companies, under the protection of El Roghi, a chieftain then 
ruling the Riff region, started mining lead and iron some 15 m. 
from Melilla and a railway to the mines was begun. In October 
of that year the Riflian.s revolted Irom the Roghi and raided the 
mines, which remained dosed until June 11109. On the 9th of 
July the workmen were again attacked and several of them 
killed. Severn fighting between the Spaniards and the trihesmen 
followed. The Riflians having submitted, the .Spaniard.^, in 
igro, restarted the mines and undertook harbour works at 
Mar Chica. 

See Buifgett Meakin, The Land of the Moore (London, iqoi), 
cb. xix., and tlic authorities there cited ; P. Barr6, '* Melilla ct 
les jiri.sides espagiiols," Hev. jranfaise (iyo8). 

M£LINE, F^LIX JULES (1838- ), French statesman, was 

born at Kemiremont on the 20th of May 1838. Having adopted 
the law as his profession, he was chosen a deputy in 1872, and 
in 1879 he was for a short time under-secretary to the minister 
of the interior, in 1880 he came to the front as the leading 
spokesman of the party which favoured the protection of French 
industries, and he had a considerable share in fashioning the 
protectionist legislation of the years 18110-1902. From 1883 
to 1885 Meline was minister for agriculture, and in 1888-1889 
he was president of the Chamber of Deputies. In 1896 he 
became premier {president du conseil) and minister for agriculture, 
offices which he vacated in 1898. At one time he edited La 
Ripublique francaise, and after his retirement from public life he 
wrote Le Retour a la terre et la surproductian industrielle, tout 
en javeur de I’agriculture (1905). 

MfiLINOUE, ETIENNE MARIN (1898-1875), French a(;tor 
and sculptor, was born in Caen, the son of a volunteer of 1792. 
He early went to Paris and obtained work as a sculjjtor on the 
church of the Madeleine, but his passion for the stage soon led 
him to join a strolling company c»f' comedians. Finally chance 
gave him an opportunity to show his talents, and at the Porte 
Saint Martin he became the popular interpreter of romantic 
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draroa of the Alexandre Dumas type. One of Ws greatest 
.successes was as Benvenuto Cellini, in which he displayed his 
ability both as an actor and as a sculptor, really modelling 
before the eyes of the audience a statue of Hebe. He sent a 
number of statuettes to the various exhibitions, notably one 
of Gilbert Louis T^hiprer as William Tell. Melingue's wife, 
Theodorino Thie.sset (1813-1886), was the actress selected by 
Victor Hugo to create the part of Guanhumara in Burgraves at 
the (iomMie Franfaise, where she remained ten years. 

Sec Dumas, Vne Vie d'artistc (1854). 

MELIORISM (r.at. melior, better), in philosophy, a term given 
to that view of the world which believes that at pre.sent the sum 
of good exceeds the sum of evil, and that, in the future, good will 
continually gain upon evil. The term is said to have been 
invented by George Eliot to expre.ss a theory mediating between 
optimi,srii and pessimism. The pragmatic movement in philo¬ 
sophy which puts stress upon the duly and value of effort is 
naturally favourable to the meliori.stir view : the best things 
thill liave been said recently in favour of it are found in books 
such as William James’s Pragmatism. 

MELISSUS OF SAMOS, Greek philosopher of the Eleatic 
School (q.v.), was born probably not later than 470 b.c. Accord¬ 
ing to Diogenes Laertius, ix. 24, he was not only a thinker, 
but also a political leader in his native town, and was in command 
of the fleet w'hich defeated the Athenians in 442. The .same 
authority says he was a pupil of Parmenides and of Heraclitus, 
liut the statement is improbable, owing to discrepancy in dates. 
His works, fragments of which arc preserved by Simplicius 
and attested by the evidence of Aristotle, are devoted to the 
defence of Parmenides’ doctrine. They were written in Ionic 
and consist of long scries of argument. Being, he says, is 
eternal. It cannot have had a beginning because it cannot have 
begun from not-heing (cf. ex nihilo nihil), nor from Ixting (t’lj 
yap Se oerti) Kill 011 yevocTo). Jt cannot suffer destruction ; 
It is impossihle for being to become not-heing, and if it bectime 
iinotlier being, there would be no destruction. Aeenrding to 
Sintpliciiis (Pliysica, f. 22b), he differed here from Parmenides 
in distinguishing being and absolute being (to aarkw iov). He 
goes on to .show that eternal being must also be unlimited in 
magnitude, and, therefore, one and unrhaiigeiible. Any change 
whether from iiitemal or external source, he says, is unthinkable; 
the One is unvarying in quantity and in kind. There can be 
no division inside this unity, for any such division implies 
spore or void; but void is nothing, and, therefore, is not. It 
follows fiirlhcr that being is incorporeal, inasmuch as all body 
has size and parts. The fundamental difficulty underlying this 
logic is the paradox more clearly expressed by Zeno and to a 
huge extent represented in almost all modem discu.ssion, namely 
that the evidence of the senses contradicts the intellect. Abstract 
argument has shown that change in the unity is impossihle; 
yet tlie senses tell us that hot becomes cold, hard becomes soft, 
the living dies, and so on. From a comparison of Mclissus with 
Zeno of Elea, it appears that the spirit of dialectic was ulrctidy 
tentatively at work, though it was not conscious of its own 
power. Neither Melissus nor Zeno seems to have observed that 
the application of these destructive methods struck at the root 
ngt only of multiplicity hut also of the One whose existence they 
maintained. The weapons which they forged in the interests 
of Parmenides were to 1 k‘ used tvith equal effect against them¬ 
selves. 

See Ritter and Preller, 55 i.S9-iW'; Brandis, CommtrUatianum 
elaalioarum, pi. i,,p. 185; Mulkich, Arislatshs dc Melissa, Xenopbanc, 
Gargia: Pabst, De Melissi samii fragmentis (Bonn, 1889), and histories 
ol philosophy. 

MELITO, bishop of Sardis, a Christian writer of the 2nd 
century, mentioned by Eusebius (Hist. Ecd. iv. 21) along with 
Hegesippas, Dionysius of Corinth, Apollinaris of Hierapolis, 
Irenaeus, and others, his contemporaries, as a champion of 
orthodoxy and upholder of apostolic tradition. Of his personal 
history notlung is known, and of lus numerous works (which 
are enumerated—with quotations—by Eusebius), only a few 
fragments are extant, liiey included an Apologia addressed to 


Antoninus some time between A,n. 169 and i8(^ two bcnl& 
relating to the paschal-controversy, and a work entitled 'ENAoyaf 
(selections from the Old Testament), which contained the first 
Christian list of “ the books of the Olt^ Covenant.” It excludes 
Esther, Nehemiah and the Apocrypha. The iiagments have 
liccn edited with valuable notes by Kouth {Rtliquuu sacrae, 
vol. i., 1814). The.se are sufficient to show that Melito was an 
important figure in Asia Minor and took much part in the 
paschal, Marcionite and Montanist controversies. 

It seems more than doubtful whether the Apologia of Melito 
" the Philosopher," discovered in a Syriac translation by Henry 
Tattam (i789-iS()8), and subsequently edited by W. Curcton and 
by Pitra-Renan, ought to lx- attributed to this witter and not to 
another of the same name. Tile KArfr (tlavis), edited by Pitra- 
Renan, is a much Inter Latin collection of mystical explanations 
ol Scripture. 

See A. ilarnack, Texk- imd Untersiwhimgen, i. 240-278 (Leipzig, 
1882 ); Envin Preusclienj s.e. Mchto " in Herzog-Hauck, Keal- 
cneyklopadie, xii., 1903, Riving full list of works and bibliography. 

MELKSHAM, a market town in the Westbury parliamentary 
division of Wiltshire, England, 95! m. W. of London by the 
Great Western r.ailway. Fop. of urban district (1901), 2450. 
It lies in a valley sliellercd by steep chalk hills on the east, 
its old-fashioned stone houses lining a single broad street, which 
rros.ses the Upper Avon by a bridge of four arches. The church 
pre.servcs some remnants of Nortnan work and a Perpendicular 
south chapel of rare beauty. Melksham possesses cloth-mills 
where coco-nut fibre and hair doth are woven, flour-mills and 
dye-works. On tfie disrnvcry of a stiline spring in 1816, baths 
and a pump-room were opened, but although two other springs 
were found Later, the attempt to create a fashionable health 
resort failed. The surrounding deer-forest was often visited by 
Edward 1 . laicnck Abbey, 3 m. distant, was founded in 1232 
for Au.stin eannnes.ses, and dissolved in 1539. I’ortions of the 
monastie buildings remain as picturesque fragments in and 
near the modern mansion colled laicock Abbey. 

MELLE, a town of western France, capital of an arrnndissc- 
ment in the department of Deux-Sdvres, on the left bank of the 
Bdronne, 21 m. E.S.iC. of Niort by rail. Pop. (1906), 2231. 
Melle has two churches in the Romanesc|ue style of Poitou, 
St Pierre and St Hilaire, the latter ornamented with sculptured 
arciiding. Tlie hospital has u richlji carved doorway of the 
17th century. Tlie church of St Savinien (nth century) serves 
as a prison. The town has trade in farm-produce, mules and 
other live stock; distilling is carried on. Melle (MetaUum) 
derives its name from the lead mine worked liere during the 
Roman occupation and in the early middle age.s. At the latter 
period it had a mint. In later times it was a possession of the 
counts of Maine. 

MELUTIC ACID (benzene hexacarho^lir acid), C„(COOH),j, 
was first discovered in 1799 by M. IT. Klaproth in the mineral 
horieystonc, which is the ahiininium salt of the acid. The 
iicid may he prepared by warming honeystone with ammonium 
carbonate, toiling off the excess of the ammonium salt and 
adding amraoniti to the solution. The precipitated alumina is 
filtered off, the filtrate evaporated,and the ammonium salt of the 
acid purified by rccrystallization. The ammonium salt is then 
converted into the lead salt by precipibition with lead acetate 
and the lead salt decomposed by sulphuretted hydrogen. 

The acid may also lx prepared by tlie oxidation of pure carbon, 
or nl hexamefhyl benzene, in the cold, h-^ alkaline potassium 
permanganate (F. Schulze, lier., 1871, 4, p. 802; C. Fncriel and J. M. 
Crafts, ifna. chim. phys., 1884 [O], l,p. 470). It Grystalilzes in fine 
siUcy needles and is soluble in water and alcohol. It is a very stable 
comiiound, chlorine, concentrated nitric acid and hydriodic acid 
having no action upon it. It is decomposed, on dry diatillation, 
into carton dioxide and pyromellitic acid, C„3d#0,; ivlien distiUed 
with lime it gives carton dioxide and benzene. J-ong digestion of 
the acid with excess ol phosphorus pentachloride results in the 
formation of the acid chloride, Ca(COCl),, which crystallizes in 
needles, melting at iqo° C. By heating the ammonium salt of the 
acid to 150-100° C. as long as ammonia is evolved, a nuxturo of 

paramide (mcllimide), and ammonium euchroate Is 

obtained. The mixture may be separated by dissolving out the 
ammonium euchroate with water. Paramide is a white amorphous 
I powder, insoluble in water and alcohol. 
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HELLITUS (d. 624), bishop of London and archbishop of 
Canterbury, was sent to England by Pope Gregory the Great in 
601. He was consecrated by St Augustine before 604, and a 
church was built for him in London by ^thelberht, king of 
Kent; this church was dedicated to St Paul, and Mellitus became 
first bishop of London. About ten years later the East Saxons 
reverted to heathenism and the bishop was driven from 
his see. He took refuge in Kent and then in Gaul, but 
soon returned to England, and in 619 became archbishop of 
Canterbury in succession to I.aurentius. He died on the 24th 
of April 624. 

HELLONI, MACEDONIO (1798-1854), Italian physicist, was 
bom at Parma on the nth of April 1798. From 1824 to 1831 
he was professor at Parma, but in the latter year he was compelled 
to escape to J'rance, having taken part in the revolution. In 
1839 he went to Naples and was soon appointed director of the 
Vesuvius observatory, a post which he held until 1848. Melloni 
received the Rumford medal of the Royal Society in 1834. 
Jn 1835 he was elected r.orrespondent of the Paris Academy, and 
in 1839 a foreign member of the Royal Society. He died at 
Portici near Naples of cholera on the nth of August 1854. 
Melloni's reputation as a physicist rests especially on his dis¬ 
coveries in radiant heat, made with the aid of the thermo- 
multiplier or combination of thermopile and galvanometer, 
which, soon after the discovery of thermoelectricity by 1 '. J. 
Seebeck, was employed by him jointly with L. Nobili in 1831. 
His L.xperiments were especially concerned with the power of 
transmitting dark heat possessed by various substances and with 
the changes produced in the heat rays by passage through 
difTcrent materials. Substances which were comparatively 
transparent to heat he designated by the adjective “ diather- 
miuie,” the property being “ diatherman6it6,” wliile for the heat- 
tint or heat-coloration produced by passage through different 
materials he mined the word “ diathermansie.” In English, 
however, the terms were not well understood, and “diather- 
manry ” was generally used as the crjuivalenl of “ dialherma- 
nfiitd.” In conscr|uence Melloni about 1841 began to use 
“ diathermique ” in place of “ diathermane,” “ diathermasie ” 
in place of “ diathemianeite,” and “ thermocrosc ” for “ diather- 
mansio.” llis most important book. La Thermocrose ou la 
coloration calorifiqtie (vol. i., Naples, 1850), wp unfinished at 
his death. He studied the reflection and polarization of radiant 
heat, the magnetism of rocks, electrostatic mduction, dagucr- 
rotypy, &c. 

MEIX)DRAMA (a coined word from Gr. /i«A.os, tune, and 
Spa/io, action), the name of .several species of dramatic com¬ 
position. As the word implies, “ melodrama ” is properly a 
dramatic mixture of music and action, and was first applied 
to a form of dramatic musical composition in which music 
accompanied the spoken words and the action, but in which 
there was no singing. The first example of such a work has 
generally been taken to be the Pygmalion of J. J. Rousseau, 
produced in 1775. This is the source of romantic dramas 
depending on sensational incident with exaggerated appeals to 
conventional sentiment rather than on play of character, and 
in which dramatis personae follow conventional typ)es — the 
villain, the hero wrongfully charged with crime, the persecuted 
heroine, the adventuress, &c. At first the music was of some 
importance, formil.g practically a running accompaniment 
suitable to the situations—but this has gradually disappeared, 
and, if it remains, is used mainly to emphasize particularly strong 
situations, or to bring on or off the stage the various principal 
characters. Such plays first became popular in France at the 
beginning of the 19th century. One of the most prolific writers 
of melodramas at that period was R. C. G. de Pixericourt 
(1773-1844). The titles of some of his plays give a sufficient 
indication of their character; e.g. Victor, ou 1 'enfant de la foret 
(1797); Carlina, ou Venfant du mystere (1801); Le Monastere 
abandmni, ou la malediction paterneUe (igifi). Another form 
of melpdrama came from the same source, but developed on 
lines which laid more empliasis on the music, and is of some 
importance in the history of opera. Probably the first of this 
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type is to be found in Geoig Benda’s Ariadne auf Naxos (1774). 
The most familiar of such melodramas is Gay’s Beggar’s Opera. 
In these the dialogue is entirely spoken. In true opera the 
spoken dialogue was replaced by reatative. It may be noticed 
that the speaking of some parts of the dialogue is not sufficient 
to class an opera as a “ melodrama ” in this Sense, as is proved 
by the spoken grave-digging scene, accompanied by music, in 
Fidelia, and the incantation .scene in Der Freischutz. To this the 
English term “declamation” is usually applied; the Germans 
use Melodram. But see Opera. 

MELODY (Gr. fuXu&ia, a choral .song, from /icAos, tune, 
and sung). In musical philusuphy and history the word 
“ melody ” must be used in a very abstract sense, as that aspect 
of music which is concerned only with the pitch of successive 
notes. Thus a “ melodic scale ” is a scale of a kind of music 
that is not based on an harmonic system; and thus we call 
ancient Greek music “ melodic.” The popular conception of 
melody is that of “ air ” or “ tunc,” and tliis is so far from being 
a primitive conception that there are few instances of such 
melody in recorded music before the 17th century; and even folk¬ 
songs, unless they arc of recent origin, deviate markedly from 
the criteria of tunefulness. The modern conception of melody 
is based on the interaction of every musical category. For us 
a melody is the surface of a series of harmonics; and an unac¬ 
companied melody .so far implies harmony that if it so behaves 
that simple harmonies expressing clear key-relationships would 
be difficult to find for it, we feel it to be strange and vague. 
Again, we do not feel music a.s melodious unless its rhythm is 
symmetrical; and this, taken together with the harmonic 
rationality of modem melody, brings about an equally intimate 
connexion between melody on a large scale and form on a small 
scale. In the article on Sonata Forms it is shown that there 
are gradations between the form of some kinds of single melody 
like “ Barbara Allen ” (see Ex. i) and the larger dance forms of 
the suite, and then, again, gradations between these and the 
true sonata forms with their immense range of expression and 
development. La.stly, the element that appears at first sight 
mo.st strictly melodic, namely, the rise and fall of the pitch, is 
intimately connected by origin with the nature of the human 
voice, and in later forms is enlarged fully as much by the char¬ 
acteristics of instruments as by parallel developments in rhythm, 
harmony and form. Thus modern melody is the musical 
-surface of rhythm, harmony, form and instrumentation; and, if 
we take Wagnerian Leitmotif into account, we may as well 
add drama to the list. In short, melody is the surface of music. 

We may here define a few technicalities which may be said to 
come more definitely under I he head of melody than any other; 
but see also Hakmonv and Rhythm. 

1. A theme is a melody, not necessarily or even usually cor^lete, 
except when designed for a set of variations (if.v.), hut of sufficient 
independent coherence to be, so to speak, an intelligible musical 
sentence. Thus a fugue-subject is a theme, and the first and 
second subjects in sonata form are more or less complex groups 
of themes. 

2. A figure is the smallest fragment of a theme that can he 
recognized when transformed or detached from its surroundings. 
The grouping of figures into new melodics is the most obvious 
resource of " development " or " working-out ” in the sonata-forms 
(see Rx. 2-7), besides being the main resource by which fugues arc 
carried on at those moments in which the subjects and counter 
subjects are not present .as wholes. In Kith-century polyphony 
melody consists mainly of figures thus broken off from a canto 
fernw (.see Contuai’UMAI, Forms). 

3. Polyphony is simultaneous multiple melody. In ifith-cenfury 
music and in fugue-writing every part is as melodious as every 
other. The popular cry for melody as an antidote to polyphony 
is thus really a curious perversion of the complaint that one may 
have too much of a good thing. Several well-known classicid 
melodies are polyphonically composite, being formed by an inner 
melody appearing as it were through transparent places in the 
outer melody, which it thus completes. This is especially common 
in music for the pianoforte, where the tone of long notes rapidly 
fades; and the works of Chopin are full of examples. In Bach's 
works for keyed instruments figures frequently have a double mean¬ 
ing on this principle, as, for instance, in the peculiar kind of counter¬ 
subject in the 15th fugue of the and book of the WohUemperirtes 
Ktavier. A good famffiar example of a simple melody which, as 
written by the composer, would need two voices to sing it, is that 




I a new polyphonic 4-bar phrase. 


Ex. 3. Figure A of above developed 






Ex. 4. Further sequential developments of A. 
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Ex, 5. Development of C with B 
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MIXON (Late Lat. melo, shortened form of Gr. /nTjXoir^iriu 
a kind of gourd; lu/^ov, apple, and Wirue, ripe), Cucumis melo, 
a polymorphic species of the order Cucurbitaceae, including 
Bumerous varieties.^ The melon is an annual trailing herb 
with palmately-lobed leaves, and bears tendrils by means of 
which it is readily trained over trellises, &c. It is monoecious, 

having male and female flowers 
on the same plant; the flowers 
have deepi)’ five-lobed carapanu- 
late corollas and three slamens. 
‘‘^Naiidin observed that in some 
varieties (f.g. of Cantaloups) 
fertile stamens sometimes oeeur 
in tlie female (lowers. It is a 
native of south Asia “ from the 
foot of the Himalayas to Cape 
Comorin,” - where it grows spun 
taneously, but is cultivated in 
the temperate and warm regions 

Transver.se si-elum of tlie of vvholc world. It is vari- 
fruit of the melon ^f foU. ,,, 

mf'/cA, showiiu; thepmeontas (/>/, . i_ i . i • 

with the seerls ultached to them, and habit, but much more so m 
Tlie three carpi-l.s lormiiie the the fruit, which m some varieties 
pepo are separated liy partitions js no larger than an olive, while 
Ic/). From the centre, processes 

(.r) Rotocircumferenreu),ending ,,, , , • \ me r ■ 

in eerved placentanes healing (Cururhita maxima). The fruit is 
the ovules globular, ovoid, spindle-shaped, 

or serpent-like, netted or smooth-skinned, ribbed or furrowed, 
variousK coloured e.stcrnally, with white, green, or orange flesli 
when ripe, scented or scentless, sweet or insipid, bitter or men 
nauseous, &('. Like the gourd, the melon undergoes strange mela- 
morphoses by crossing its varieties, though tlie latter pre.serve 
their characters when alone. The offspring of all crossings are 
fertile. As remarkable cases of sudden changes produced by 
artificially crossing races, M. Naiidin records that in ifigg the 
offspring of the wild melons m. sauva^e dr L'hide {C. melo affreitis) 
and m. s. d’Ajrii/ue, Le petit m. dr Figari bore dilTerent fruits 
from their parents, the former being ten to twelve times their 
size, ovoid, white-skinned, mure or less scented, and with reddish 
flesh: though another individual bore fruits no larger than a nut. 
The offspring of m. dt Figari after being crossed bore fruits oi the 
serpent-melon. On the other hand, the serpent-melon was made 
to bear ovoid and reticulated fruit. 

Naudin thinks it is probable that the culture of the melon in 
Asia is as ancient as that of all other alimentary vegetables. The 
Egyptians grew it, or at least inferior races of melon, which were 
either indigenous or introduced from .^sia. The Romans and 
doubtless the Greeks were familiar with it, though some forms 
may have liccn described as eucumhers. Columella seems to 
refer to the serpent-melon in the phrase ul roluhrr . . . ventre 
eubat flexo. Pliny describes them as peponcs (xix. 23 to xx. 6), 
and Columella as melones (xi. 2, 53). The melon liegan to be 
extensively cultivated in France in 1629, according to Olivier dc 
■Serres. Gerard {Herhall, 772) figured and described in 1597 
several kinds of melons or pompions, but be has included gourds 
under the same name. 

The origin of some of the chief modern races, such as “ Canta¬ 
loups,” ‘‘ l)udaim,'J, and probably the netted sorts, is due to 
Persia and the neighbouring Caucasian regions. The first of 
these was brought to Rome from Armenia in the i6th century, 
and supplies the chief sorts grown for the French markets; but 
many others arc doubtless artificial productions of west ICiirope. 

The water-melon (C itrullus vulgari.i) is a member of a different 
genus of the same order. It has been cultivated for its cool 
refresliing fruit since llic earliest times in Egypt and the Orient, 
and was known before the Christian era in southern Europe and 
Asia. 

The melon reqiiiies artificial licat to grow it to porlcction, tlie 

’ For a full account of the s|iecies of Cucumis and of the varieties 
of melon by Charles Naudin, see AnnaUs dcs sciences natureties, 
ser. 4, vol. xi. p. Ja (l8j9). 

< Naudin, loc. at. pp. 39, 76. 


rock and cantaloup varieties succeeding with a bottom heat of 70* 
and an atmospheric temperature of 75’, rising with sun heat 
to 80°, and the Persian varieties requiring a bottom heat of 73“, 
gradually increasing to 80“, and an atmospheric temperature 
ranging from 73® to 80“ when the fruit ts swelling, as much sun 
heat as the plants can hear being allowed at alhfimes. The melon 
grows best m rich turfy loam, somewhat heavy, with which a little 
wull-rottert dung, especially that of pigeons or fowls, should be 
used, in the proportion of onc-hftti mixed in ttic compost of loam. 
Melons are grown on hotbeds of fermenting msinnre, when the soil 
should be about a fool in thickness, or in pits heated either by hot 
water or fermenting matter, or in houses heated by hot water, in 
which case the soil lied should be 13 or 18 in. thick. The fer¬ 
menting materials should be well prepared, and, since the heat has 
to be kept up by linmgs, it is a good plan to introduce one or two 
layers of taggots in building up the bed. A mixture of dung and 
leaves gives a more subdued but more durable heat. 

For all ordinary purposes February is early enough for sowing the 
first crop, as wcll-navoiired fruits can scarcely be looked for before 
May. The seeds may be sown singly in 3-in. pols ill a mixture of 
leaf-mould with a little loam, the pols being jiluiiged in a bottom 
heat ot 75" to Xo", and as near the glass as possible, in order that the 
young plants may not be drawn up. The lull or ridge of soil should 
be about a foot in thickness, the rest of the siirlace being afterwards 
made up nearly to the .same level. If tlie fruiting-bed is nol ready 
when llie rools have nearly filled the )iots, thev must be shilled 
into .| inch pols, lor they must not get starved or jiot-boiind. Two 
or three plants are usually planted in a niourul or ridge of .soil 
placed III the centre oi ea'dh light, and the rest of the surface' is 
covered over to a similar depth as soon as the roots have made 
their way through ttii' mound. 

The melon being one ot those plants which produce distinct 
male and fomnlc flowers, it is necessary to its fertility that both 
should be ]irodu(’ed, and that the pollen ol the male llower should, 
either naturallv by insect agency, or artiiicially by the riiltivator’s 
manipulation, lie conveyed to the .stigma ol tlie Icmale flower; 
this setting of the fruit is often done by stripping a male flower of 
its corolla, and iiivurfiiig it in the centre of the fruit-bearing flower. 
Alter the, fruit has set anil has grown to the size ol an egg, it should 
be preserved Irom coulacl with the .soil by ]ilacmg it on a piei e of 
tile or slate; or if grown on a trellis by a little swinging wooden 
slielf, just large enough to hold it. lii either case the material used 
shoukl lie tilted a little to one side, so as to ])ennU water to drain 
away, liclore the process of lipeiiing commences, the routs should 
have a siillicient supply of moisliire, so that none may be reipiired 
Irom that lime until the fruil is eiil. " 

When the inelnn is grown m a bouse there shnnid be a good depth 
of drainage over the tank or other si.)iirce ol bid loin bent, and 
on this should be placed turfs, gra.ss side downwards, below the 
soil, which should not be less than 13 and need not be more than 
18 in ill thickness. 'J'lie lompnsl should be made moderately 
firm, and only half the bed sliimld be made up at first, tlie resl lieing 
added as the roots require it. Tbe melon may also be grown in 
large pots, supplied with arlifieial manure or manure water. The 
stems may be trained up the trellis in the usual way, or the ratters 
of a pine stove may be utilized for the purjiose. If the trellis is 
eon.structed in panels about the width of the lights, it can be taken 
down and conveniently stowed away when not in lese. 

‘file presence ol too much moisture either m tlie atmosphere or 
in the .soil is apt to cause the plants to dnmpi oti at the neck, hut the 
evil may be checked by applying a little fresh-slaked lime round 
the stem ol the plant. 

Melons are liable to the attack of red spider, which are best 
removed by syringing with rain-water, and prevented by keeping 
a fairly humid atmosphere; green or blaek fly should also be watched 
for and removed by fumigation with tobaecu smoke or by 
■' vaporizing." 

The varieties of melon are eontiniially receiving additions, and 
as newer varieties spring into favour, so the older ones drop out 
of cultivation. A great deal depends on getting the varieties true 
to name, as thev are very liable to get cross-tortilized by insc''*t 
agency. Some of the best at present are: 

Scarlet-fleshed .—Blenheim Orange, Frogmore Orange, Invincible, 
Sutton's Scarlet, and ‘Iriuniph. 

White-fleshed .—Ckilden Orange, Hero of Lockiuge, T.ongleat 
Perfection, Royal Favourite. 

Green-fleshed. - British Queen, Epicure, Exquisite, Monarch, 
Ringleader. 

The market-gardeners round Paris and other parts of France 
chiefly cultivate varieties of ('.aiitaloup melon known as the Prescott 
hfitif A chassis and Prescott fond blimc—both excellent in flavour. 
The plan'ts are grown in frames on hotbeds, and only one large 
tniit IS allowed to mature on each plant.' If secured early in the 
season say in June—from 23 to 35 francs can be obtained for each 
fruit in the Paris markets; later fruits, however, drop down to 2 
francs each, or even less when there is a glut (see J. Weathers, 
French Market-Gardening). 

MELORIA, a rocky islet, surrounded by a .shoal, almost 
opposite I.,eghom. It was the scene of two naval battles of the 
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middle ages. The first, on the 3rd of May 1241, was fought 
between the fleet of the emperor Fcederick II. Hohenstaafen, 
sumumcd Stupor Mundi, in alliance with Pisa, against a Genoese 
•squadron bringing a number of English, French and Spanish 
prelates to attend jhe council summoned to meet at the Lateran 
bv Gregory IX. Three Genoese galleys were sunk and twenty- 
two taken. Several of the prelates perished, and many were 
carried prisoners to the camp of the emperor. The second, 
iought on Sunday the 6th of August 1284, was of higher historical 
importance. It was a typical medieval sea-fight, and accom¬ 
plished the ruin of Pi.sa as a naval power. The long rivalry of 
that city and of Genoa had broken out for the last time in 1282, 
the immediate cause being the incompatible claims of the two 
cities to sovereignty over the islands of Sardinia and Corsica. 
The earlier conflicts of the war in 1282, 1283 and the spring of 
1284, had been unfavourable to Pisa. Though the city was 
united with the Catalans and with Venice in hostility to Genoa, 
and though it had chosen a Venetian, Alberto Morosini, ns its 
Podesti, it received no help from either. The Genoese, who had 
the larger and more efficient fleet, sent their whole power against 
their enemy. When the Genoese appeared oft Mcloria the 
Pi.san.s were lying in the river .Amo at the mouth of which lay 
Porto Pisano the port of the city. The Pisan fleet represented 
the whole power of the city, and carried member.s of every family 
of mark and most of the great officers of state. 'I'he Genoese, 
desiring to draw their enemy out to battle, and to make the 
action decisive, arranged their fleet in two lines abreast. The 
first was composed according to Agostinu Giu.stiniani of fifty- 
eight galleys, and eight panfili, a class of light galleys of eastern 
origin named after the province of Pamphylia. Uberto Doria, 
the Genoese, admiral, was stationed in the centre and in advance 
of his line. To the right were the galleys of the .Spinola family, 
and of four of the eight “ companies ” into which Genoa was 
divided—Castollo, Piozzalungii, Maca^una and Son 1 -orenzo. 
’To the left were the galleys of the Donas, and of the other four 
companies, Porta, Soziglia, Porta Nuova and II Borgo. The 
sectmd hue of twenty galleys, under the command of Benedetto 
Giacaria (or ICaecharie), was placed .so far behind the first that 
the Pisans could not see whether it was made up of war-vessels 
or of small emit meant to act as tenders to the others. Yet it 
was near enough to strike in and decide the battle when the action 
had begun, i'he Pisans, commanded by the Podesti Morosini 
and his lieutenants Ugohno della Ghcrardescha and Andreotto 
Saraceno, came out in a single body. It is said that while the 
archbishop was blessing the fleet the silver cross of his arehi- 
episcopal staff fell off, but that the omen was disregarded by the 
irreverence of the Pisans, who declared that if they had the 
wind they could do without divine help. They advanced in line 
abreast to meet the first line of the Genoese, fighting according 
to the medieval custom to ram and board. The victory was 
decided for Genoa by the squadron of Giacaria which fell on Ihe 
flank ol the Pisans. Their fleet was nearly annihilated, the 
Podesta was taken, and Ugolino fled with a few vessels. As 
Pisa was also attacked by Florence and J.ucca it could never 
recover the disaster. Two years later Genoa took Porto Pisano, 
and filled up the harbour. The count Ugolino was afterwards 
starved to death with several of his sons and grandsons in the 
manner made familiar by the 3and canto of Dante’s Injerno. 

See Atinali della republtca di Genova, by Agostino Ginstiniaiii 
(ed. Canupa, Genoa, 1854). (I*. H.) 

MELOS (mod. Milo), an island of the, Aegean Sea (Cyclades 
group), at the S.W. corner of the archipelago, 75 m. due E. from 
the coast of Laconia. From K. to W. it measures about 14 m., 
from N. to S. 8 m., and its area is estimated at 52 sq. m. The 
greater portion is rugged and hilly, culminating in Mount Elias 
in the west (2538 ft.). Like the rest of the elusler, the island 
is of volcanic origin, with tuff, trachyte and obsidian among its 
ordinary roi:ks. The natural harbour, which, with a depth 
diminishing from 70 to 30 fathoms, strikes in from the north¬ 
west so as to cut the island into two fairly equal portions, with 
an isthmus not more than ij m. broad, is the hollow of the prin¬ 
cipal crater. In one of the caves on the south coast the heat is 
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stall great, and on the eastern shore of the harbour there ate liot 
sulphurous springs. Sulphur is found in abunflanoe on the top 
of Mount Kalamo and elsewhere. In ancient times the alum of 
Mclofi was reckoned next to that of Egypt (Pliny xxxv. 15'(52}^ 
and millstones, salt (from a marsh at the east end of the harbour^ 
and gypsum are stiU exported. The Melian earth (yq 
was employed as a pigment by ancient artists. Orange, olive, 
cypress and arbutus trees £row throughout the island, which, 
however, is too dry to have any profusion of vegetation. The 
vine, the cotton plant and barley are the main objects of culti¬ 
vation. Pop. (1007), 4864 (commune), 12,774 (province). 

The harbour town is Adamanta; from this there is on ascent 
to the plateau above the harbour, on which are situated Plaka, 
the chief town, and Kustro, rising on a hill above it, and other 
villages. The ancient town of Melos was nearer to the entrance 
of the harbour than Adamanta, and occupied the slope between 
the village of Trypete and the landing-place at Klima. Here is a 
theatre of Roman date and some remains of town walls and other 
buildings, one with a fine mosaic excavated by the British school 
at Athens in 1896. Numerous fine works of art have been found 
on this site, notably the Aphrodite of Melos in the Louvre, the 
Aselepius in the British Museum, and the Poseidon and an 
archaic Apollo in Athens. The position of Melos, between 
Greece and Crete, and its possession of obsidian, made it an 
important centre of early Aegean civilization. At this time 
the chief settlement was at the place now called Phylakopi, 
on the north-east coast. Here the excavations of the British 
school cleared many house.s, including a palace of “ Mycenaean ” 
type; there is also a town wall. Part of the site has been washed 
away by the sea. The antiquities found were of three main 
periods, all preceding the Myeenean age of Greece. Much 
pottery was found, including examples of a pecuUar style, with 
decorative designs, mostly floral, and also considerable deposits 
of obsidian. There arc some traditions of a Phoenician occupa¬ 
tion of Melos. In historical times the island was occupied by 
Dorians from laiconia. In the 6th century it again produced 
a remarkable series of vases, of large size, with mythological 
subjects and orientalizing ornamentation (see G«kek Art, fig. 9), 
and also a scries of terra-cotta reliefs. 

Though Melos inhabitants sent a contingent to the Greek fleet 
at Salamis, it held aloof from the Attic league, and sought to 
remain neutral during the Peloponnesian War. But in 416 B.c. 
the Athenians, having attacked the Island and compelled the 
Melians to surrender, slew all the men capable of bearing arms, 
made slaves of the women and children, and introduced 
500 Athenian coloni.sts. Lysander restored the island to its 
Dorian possessors, but it never recovered its former prosperity. 
There wore many Jewish .settlers in Melos in the beginning of the 
Christian era, and Christianity was early introduced. During 
the “Frankish” period the i.sland formed pari of the duchy 
of Naxos, except for the few years (1341-1383) wlien it was a 
separate lordship under Marco Sanudo and his daughter. 

Antimdos or Antimilo, 5i m. north-west of Milo, is an un¬ 
inhabited mass of trachyte, often called Eremorailo or Desert 
Melos. Kimalui, or Argenlirra, less than i m. to the north-east, 
was famous in anti(|uity for its figs and fuller’s earth (Ki/uuAi'o 
yi;), and Contained a considerable city, the remains of which 
cover the cliff of St Andrews. Polinas, Polybos or Polivo (one. 
Polyaegos) lies rather more than a mile soiifh-ea.st of Kimplos. 
It was the subject of dispute between the Melians and Kiraolians. 
It has long liecn almost uninhabited. 

See Leyccstcr, "The Volcanic Group of Milo, Anti-Milo, &c.," 
ill Jour. Hoy. Geog. Hoc. (1852); Tournefort, Voyage, Leake, Northern 
Greece, iii.: Prokesch von Osten, UenkwUrdigkeiten, Ac.; Bursian, 
Gpog. von Griechentand, ii.; Journ. Hell. Stud, xvi., xviL, xviii.; 
ICxcavalions at Phvlakopi; Inscr. grace, xii. iii. 197 sqq.; on coins 
found in ipcsi, see Jameson in Rev. Nam. iguy, 188 sqq. (E. Gk.) 

MELOZZO DA FORLl {c. 1438-1494), Italian painter, the first 
who practised foreshortening with much success, was bom at 
Forli about 1438; he came, it is supposed, of a wealthy family 
named Ambrosi. In all probability, Meluzzo studied painting 
under Piero de’ Franceschi, of Borgo St Sepolcro; he seems also 
to have been well acquainted with Giovanni Sopti, the father of 
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Raphael. It has been said that he became a journeyman and 
colour-grinder to some of the best masters, in order to prosecute 
his studies; this lacks confirmation. Only three works are 
extant which can safely be a.s.signed to Melozzo: those in the 
Louvre, the National Gallery, London, and the Barberini Palace, 
Home, are disputable, (i) He painted in 1472 the vault of the 
chief chapel in the church of the Apostoli in Rome, his subject 
being the “ A-scension of Christ ”; the figure of Christ is so boldly 
and effectively foreshortened that it seems to “ burst through 
the vaulting this fresco was taken down in 1711, and the figure 
of Christ is now in the Quirinal Palace, not worthy of special 
admiration save in its perspective quality; while some of the 
other portions, almost Raphaelesque in merit, are in the sacristy 
of St Peter’s. (2) Between 1475 ' 4 ®° he executed a fresco, 

now transferred to canvas, and placed in the Vatican picture- 
gallery, representing the appointment of Plalina by Pope Sixtus 
JV. U.S librarian of the restored Vatican library. (3) In the 
Collcgio at Forli is a fresco by Melozzo, termed the “ Pestapepe,” 
or Pepper-grinder, originally painted as a grocer’s sign; it is an 
energetic specimen of rather coarse reali.sm, now much damaged. 
Melozzo also painted the cupola of Hie Capuchin church at Forli, 
destroyed in 1651; and it has been said that he executed at 
Urbino some of the portraits of great men (Plato, Dante, Sixtus 
IV., Ike.) which are now divided between the Barberini Palace 
and the Campana collection in Paris; this, however, is doubtful, 
and jt is even questionable whether Melozzo was ever at Urbino. 
In Rome he was one of the original members of the academy of 
St J.uke, founded by Sixtus IV. He returned to Forli, probably 
towards 1480, and died in November 1404. He contributed 
.sensibly to the progress of pictorial art; and, without being re¬ 
markable. as a colourist, gave well graded lights, with general 
care and finish, and fine dignified figures. His works bear a 
certain resemblance to those of his contemporary Mantegna, 
Marco Palmezzano was his pupil; and the signature “ Marcus de 
Melotius ” on some of Palmezzano's works, along with the general 
affinity of style, has led to their being ascribed to Melozzo, who 
has hence been incorrectly called “ Marco Melozzo.’’ 

MELROSE!, a city of Middlesex county, Massachusetts, U.S.A., 
about 7 m. N. of Boston. Pop. (1890), 8519; (1900), 12,962, of 
whom 2924 were foreign-born and 130 were negroes; (1906 esti¬ 
mate), 14,562. It is served by the Boston & Maine railroad, 
and by inter-urban electric railways. The city covers 4’8 sq. m. 
of broken, hilly country, in which is a part of the state park of 
Middlesex Fells; it includes the villages of Melrose, Melrose High¬ 
lands, Wyoming and Fells. In 1905 the total factory' product 
was valued at 19,450,929 (an increase of i76‘6 % over the value 
of the factory product in 1900). The principal products are 
rubber shoes (at the village of L'clls), skirts (at the village of 
Wyoming), and leather and silverware (at Melrose Highlands). 
The water supply of Melrose, like that of Stoneham and of Med¬ 
ford, is derived from the metropolitan reservoir called .Spot Pond 
in Stoneham, immediately west of Melrose. The city was the 
home of Samuel Adams Drake (1833-1905), American historian, 
whose History of Middlesex County (Boston, l88o; vol. 2, “ Mel¬ 
rose,” by E. 11 . Goss) should be consulted; and of William 
Frederick Poole (1821 1894), the librarian and the originator of 
indexes of periodical literature. Melrose was settled about 1633, 
end was a part of Gharlestown until 1649, and of Malden until 
1850. The eastern part of Stoneham was annexed to it in 1853. 
In 1899 it was chartered as a city; the charter came into effect in 
1900. The name is said to be due to a resemblance of the scenery 
to that of Melrose, Scotland. 

MELROSE, a police, liurgh of Roxburghshire, Scotland. Pop. 
(1901), J495. It lies on the right bank of the Tweed, 37! m. 
S.E. of Edinburgh, and 19 m. N.W. of Jedburgh, via St 
Boswells and Roxburgh, by the North British railway. The 
name—which Bede (730) wrote Mailros and Simeon of Durham 
(1130) Melros—is derived from the Celtic mant ros, “ bare moor,” 
and the town figures in Sir Walter Scott’a Abbot and Monastery 
as “ Kennaquhair.” In consequence of the beauty of its situa¬ 
tion between the Eiklons and the Tweed, the litcrarv and 
historical associations of the district, and the famous ruin of 


Melrose Abbey, the town has become residential and a holiday 
resort. There is a hydropathic establishment on Skirmish Hill, 
the name commemorating the faction fight on the 25th of July 
1526, in which the Scotts defeated the Douglases and Kers. 
Trade is almost wholly agricultural. The majn streets run from 
the angles of the triangular market-place, in which stands the 
market cross, dated 1642, but probably much older. Across 
the river are Gattonside, with numerous orchards, and Allerly, 
the home of Sir David Brewster from 1827 till his death m 
1868. 

The original Columban monastery was founded in the 7tli 
century at Old Melrose, about 2j m. to the cast, in the loop of a 
great bend of the Tweed. It was colonized from Lindisfarne, 
Eata, a disciple of Aidan, being the first abbot (651), and Boisil 
and Cuthbert being priors here. It was burned by Kenneth 
Macalpine in 839 during the wars between Scot and Saxon, and, 
though rebuilt, was deserted in the middle of the nth century. 
The chapel, dedicated to St Cuthbert, continued for a period to 
attract many pilgrims, but this usage gradually declined and the 
building was finally destroyed by English invaders. Meanwhile 
in 1136 David I. had founded an abbey dedicated to the Virgin, 
a little higher up the Tweed, the first Cistercian settlement in 
Scotland, with monks from Rievaulx in Yorkshire. Lying in the 
direct road from England, the abbey was frequently assaulted and 
in 1322 was destroyed by Edward II. Rebuilt, largely by means 
of a gift of Robert Bruce, it was nearly burned down in 1385 by 
Richard 11 . Erected once more, it was reduced to ruin by the 
earl of Hertford (afterwards the Protector Somerset) in 1545. 
Later the Reformers dismantled much of what was left. The 
adaptation of part of the nave to the purposes of a parish church 
and the use ol the building as a quarry did further damage. 
The ruins, however, now the property of the duke of Bucclcuch, 
are carefully preserved. Of the conventual buildings apatt 
from the church nothing ha-s survived but a fragment of thb 
cloister with a richly-carved round-headed doorway and soBft’ 
fine arcading. The abbey, cruciform, is in the Decorated andito-* 
pendicular styles, with pronounced h'rench influence,due probably 
to the master mason John Morow, or Morreau, who, according 
to an inscription on the south transept wall, was born in Paris. 
The south front is still beautiful. 'I'hc west front and a large 
portion of the north half of the nave and aisle have perished, but 
the remains include the rest of the nave, the two transepts, the 
chancel and choir, the two western piers of the tower and the 
sculptured roof of the east end. From cast to west it measured 
258 ft., the nave is 69 ft. wide and the width of the transepts from 
north to south is 115J ft. The nave had an aisle on each side, 
the north noticeably the narrower, the south furnished with 
eight chapels, one in each bay. Both transepts contained an 
eastern aisle, and the chancel a square chapel at its west end on 
each side. Over the south transept aisle, which was the chapel 
of .St Bridget, is the clerestory passage, whieh ran all round the 
church, 'i’he choir extended westwards for three bays bevond 
the tower and terminated in a stone rood-screen. Sir Waller 
Scott has immortalized the east window, in The Lay oj the Last 
Minstrel, but the south window with its flowing tracer)' is even 
finer. In the carving of windows, aisles, cloister, capitals, bosses 
and doorheads no design is repeated. The heart of Robgrt 
Bruce was buried at the high altar, and in the chancel are the 
tombs of Sir William Douglas, the Knight of Liddesdale (1,300 
1353), James 2nd earl of Douglas (1358-1388), the victor of 
Otterburn; Alexander 11 .; and Michael Scot ‘‘the Wizard” 
(1175-1234)- though some authorities say that this is the tomb 
of Sir Brian Layton, who fell in the battle of Ancrum Moor(i544). 
At the door leading from the north transept to the sacristy is the 
grave of Joanna (d. 1238), queen of Alexander 11 . 

The numiments of tlie abbacy, preserved in the archives of Jhe 
carl of Morton, were edited by Cosmo times for the Bannatync 
Club and published in 1837 under the title of Liber sancte 
Marie de Melros. Among the documents iSjfioe of the earliest 
specimens of the Scots dialect. The Chronica w Mailros, preserved 
among tlie Cotton MSS., was printed at Oxford in TO84 by William 
Fulman and by the Bannatyne Club in 1835 under the editorship 
of John Stevenson. 
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MELTON MOWBRAY, a market town in the Melton parlia* 
mentary division of Leicestershire, England, pleasantly situated 
in ii fertile vale, at the confluence of the Wreake and the Eye. 
Pop. of urban district (1901), 7454. It is 105 m. N.N.W. from 
London by the Midland railway, and is served by a joint branch 
of tlie London & North Western and Great Northern railways. 
The church of St Mary, a fine cruciform .structure. Early Engli.sh 
and later, with a lofty and richly ornamented central tower, was 
enlarged in the reign of Elizateth. Melton is the centre of a 
celebrated hunting district, in connexion with which there are 
large stables in the town. It is known for its pork pies, and has 
a trade in Stilton cheese. There are breweries and tanneries and 
an important cattle market. There are bla.st furnaces in the 
neighbouring parish of Asfordby for the smelting of the abun¬ 
dant supply of Iron ore in the district. During the Civil War 
Melton was in February 1644 the scene of a defeat of the parlia¬ 
mentary forces by the Royalists. It is the birthplace of John 
Henlev the orator (1692 1759). 

MELUN, a town of northern France, capital of the department 
of Seine-et-Marne, situated north of the forest of Fontainebleau, 
28 m. S.S.K. of Paris by rail. Pop. (1906), 11.219. The town 
is divided into three parts by the Seine. The principal portion 
lies on the slope of a hill on the right bank; on the left bank is the 
most modem quarter, while the old Roman town occupies an 
island in the river. On the island stands the Romanesque 
church of Notre-Dame (iith and 12th centuries), formerly part 
of a nunnery, the site of which is occupied by a prison. The 
other public buildings are on the right bimk of the river. Of 
these, the most striking is the church of St Aspais, an irregularly- 
shaped structure of the )5th and i6th centuries, on the apse of 
which may be seen a modern medallion in bronze, the work of 
the sculptor H. Chapu, representing Joan of Arc as the liberator 
of Melun. The hotel-de-ville(i847)~in the construction of which 
an old mansion and turret have lieen utilized—and the tower 
of St Bartholomew of the i6th and i8th centuries arc also of 
interest. In the courtyard of the former there is a monument to 
Jacques Amyot, the translator of Plutarch, who was horn at 
Melun in 1513. Among the rich estates in the neighbourhood 
the most remarkable is the. magnificent chateau of Vaux-le- 
Vicomte, which belonged to Nicholas F'ouquet, intendant of 
finances under 1 .ouis XIV. Melun is a market for grain and farm 
produce, and its industries include brewing, tanning, distilling, 
sawing, and the manufacture of agricultural implements, clogs, 
fur garments, lime, cement and plaster. 

In Caesar's Gallic wars Melun (Melodunum) was taken by his 
lieutenant Labienus, in order to facilitate the attack of f.utetia 
bv the right bank of the Seine. It was pillaged by the Normans, 
and afterwards became the favourite residence of the first kings of 
the race of Capet; Kobert and Philip I. both died here. In 13SO 
Melun was given up by Jeanne of Navarre to her brother, Charles 
the Bad, but was retaken by the dauphin Charles and Bertrand 
Ituguesclin. In 1420 it made an heroic defence agaimst Henry V. 
of ICngland and his ally the duke of Burgundy. Ten years hater 
the peo]ile of Melun, with fhe help of Joan of .\rr, drove out the 
Kngfish. It was occupied by the League in i.sSp, and retaken by 
Henry JV. in the following year. 

H^LUSIHE, the tutelary fairy of the house of Lusignan, was 
the eldest daughter of the fairy Pressine, to avenge whose wrongs 
i^e shut up her father in a mountain in Northumberland. For 
this she was condemned to be metamorphosed every Saturday 
into a woman-serpent—that is, to be a serpent from the hips 
downwards. She might, however, he eventually saved from this 
punishment if she could find a husband who would never see 
her on a Saturday. Such a husband was found in Raymond, 
nephew of the count of Poitiers, who became rich and powerful 
through the machinations of his wife. She built the castle of 
Lusignan and many other of the family fortresses. When at 
length her husband gave way to his curiosity, and saw her taking 
the bath of purification on a Saturday she flew from the castle 
in the form of a serpent. Thenceforward the death of a member 
of the house of T.usignan was heralded by the cries of the fairy 
serpent. “ Pousser dts cris de Milusine " is still a popular 
saving. 

This history is related at length, with the adventures of 


Milusine's numerous progeny, by Jean d’Arras, in his Ckrmiquede 
la princesse, written in 1387 at the desire of John, duke of Berry, 
for the amusement of the duke and of his sister Marie of France, 
duchess of Bar. It is one of the most'charming of the old prose 
romances in manner and style, and is natural in spite of the free 
use of the marvellous. An attempt has been made by Jules 
Baudot in Les Princesses Yolanie et Us dues de Bar (Paris, igti) to 
make it a roman d ch* and to identify the personages. Mdlusine, 
Mellusine or Merlusine is, however, simply the spirit of the 
fountain of Lusignan, and the local Poitevin myth is attached to 
the origin of the noble house. The etymology of the word has 
been variously and fancifully given. Some writers have supposed 
Merlusine to be a corruption of mdre Lucine {mater Luiina), the 
deity invoked in childbirth. She has been identified with 
Melisende, widow of a king of Jerusalem, and with Mervant, wife 
of Geoffroi de Lusignan. 

The Milusine of Jean d'Arras was printed by Adam .Steinschaber 
at Geneva in 1478, and was rc])rinted many times in the 15th 
and Kith centuries. It has been translated iiilo Spanish, English, 
German and Flemish. Modem editions are by J. d. Brunet (Paris’ 
i®54). and by E. Lccesne for the Academy of Arras (Arras, 1888).’ 
The English translation was edited from a unique MS. in the 
British Museum by A. K. Donald for the E.E.T.S. (1895). The tale 
was versified in the 14th century by a poet called Couldrette 
whose poem was imblished in 1854 by Francisque Michel. See 
further J. C. Dunlop, Itist. of Fiction, ii. 491-493 (new ed. 1888) ■ 
S. Baring-Gould, Curious Myths of the Middle Ages, pp. 470 seq! 
(new ed., i88t); and J. C. Brunet, Manuel du libraire (vol. iii., 1862, 
s.v. Jean d'Arras). 

MELVILLE, ANDREW (1545-1622), Scottish scholar, theo¬ 
logian and religious reformer, was the voungest son of Richard 
Melville (brother to Melville of Dy.sart), proprietor of Baldovy 
near Montrose, at which place Andrew was born on the ist of 
August 1545. His father fell at the battle of Pinkie (1547), 
fighting in the van of the Scottish army, and, hi.s wife having died 
soon after, the orphan was cared for by his eldest brother 
Richard (1522-j 575). At an early age Melville began to show a 
taste for learning, and hLs brother did everything in his power 
to give him the best education. The rudiments of Latin he 
obtained at the grammar school of Montrose, after leaving which 
he learned Greek for two years under Pierre de Marsilliers, a 
Frenchman whom John Erskine of Dun had induced to settle 
at Montrose; and such was Melville’s proficiency that on going 
I to the university of St Andrews he excited the astonishment of 
the professors by using the Greek text of Aristotle, which no one 
else there understood. On completing his course, Melville left 
St Andrews with the reputation of “ the best poet, philosopher, 
and Grecian of any young master in the land.” He then, in 
1564, being nineteen years of age, set out for France to perfect 
hk education at the university of Paris. He there applied 
himself to Oriental languages, but also attended the last course 
of lectures delivered by 'Purnebus in the Greek chair, as well as 
those of Peter Ramus, whose philosophical method and plan of 
teaching he afterwards introduced into the universities of Scot¬ 
land. From Paris he proceeded to Poitiers (1566) to study civil 
law, and though only twenty-one he was apparently at once made 
a regent in the college of St Marceon. After a residence of three 
years, however, political troubles compelled him to leave France, 
and he went to Geneva, where he was welcomed by Theodore 
Beza, at whose instigation he was appoii^ed to the chair of 
humanity in the academy of Geneva. In admtion to his teaching, 
however, he also applied himself to studies in Oriental Uterature, 
and in particular acquired from Cornelius Bertram, one of his’ 
brother professors, a knowledge of Syriac. While he resided at 
Geneva the Massacre of St Bartholomew in 1572 drove an 
immense number of Protestant refugees to that city, including 
several of the most distinguished French men of letters of the 
time. Among these were several men learned in civil law and 
political science, and their society increased Melville’s knowledge 
of the world and enlarged his ideas of civil and ecclesiastical 
liberty. In 1574 Melville returned to Scotland, and almost 
immediately received the appointment of principal of Glasgow 
University, which had fallen into an almost ruinous state, the 
college having been shut and the students dispersed. Melville, 
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however, set himelf to establish a good educational system. He 
enlarged the curticuhim at the college, and established chairs 
in language^ science, philosophy and divinity, whidi were 
confirmed by charter in *1577. His fame spread through the 
kingdom, end students ilock^ from all parts of Scotland and 
even beyond, till the class-rooms could not contain those who 
came for amission. He assisted in the reconstruction of 
Aberdeen University in 1575, and in order that he might do for 
St Andrews what he had done for Glasgow, he was appointed 
principal of St Mary’s CoUege, St Andrews, in 1580. His duties 
there comprehended the teaching, not only of theology, but of 
the Hebrew, Chaldee, Syriac and Kabbimcal languages. The 
ability of Ids lectures was universally acknowledged, and he 
created a taste for the study of Greek literature. The reforms, 
however, which his new modes of teaching involved, and even 
some of his newdoctrines. such as the non-infrdlibiiity of Aristotle, 
brought him into collision with other teachers in the university. 
He was moderator of the General Assembly in 1582, and took 
part in the organir.ation of the Church and the Presbyterian 
method. Troubles arose from the attempts of the court to force 
a system of Episcopacy upon the Church of Scotland (see Scot¬ 
land, Chukch of), and Melville prosecuted one of the “ lulchan ” 
bishops (Robert Montgomery, d. 1609). In consequence of this 
he was summoned before the privy council in Februiuy 1584, 
and had to flee into England in order to escape m absurd charge 
of treason which threatened imprisonment and not improbably 
his life. After an absence of twenty months he returned to 
Scotland in November 1585, and in March 1586 resumed his 
lectures in St Andrews, where he continued for twenty years; 
he became rector of the university in 1590. During the whole 
time he protected the liberties of the Scottish Church against 
all encroachments of the government. That in the main he and 
his coadjutors were fighting for the constitutionally guaranteed 
rights of the Church is admitted by all candid inquirers (see in 
particular The Hisiory of England from 1603 to i6t6 , by S. R. 
Gardiner, vnl. i. chap. ix.). The chief (barge against Melville 
is that his fervour often led him to forget the reverence due to an 
“ anointed monarch.” Of this, however, it is not easy to judge; 
manners at that time were rougher than at present. When the 
king acted in an arbitrary and illegal manner he needed the 
reminder that though he was king over men he was only “ God’s 
silly vassal.” Melville’s rudeness (if it is to l>e called so) was the 
outbumt of just indignation from a man zealou.s for the purity 
of religion and regardless of consequences to hims-elf. In 1599 
he was deprived of the rectorship, but was made dean of the 
faculty of theology. The close of Melville’s career in Scotland 
was at length brought about by James in characteristic fashion. 
In 1606 Melville and .seven other clergymen of the Church of 
Scotland were summoned to London in order “ that his majesty 
might treat with them of such things as wmfld tend to settle the 
peace of the Church.” The contention of the whole of these 
faithful men was that the only way to accomplish that purpose 
was a free Assembly. Melville delivered his opinion to that 
effect in two long speeches with his accustomed freedom, and, 
having .shortly afterwards written a sarcastic Latin epigram on 
some of the ritual practised in the chapel of Hampton Court, and 
some eavesdropper having conveyed the lines to the king, he 
was committed to tfee Tower, and detained there for four years. 
On regaining his liberty, and being refused permission to return 
to his own country, he was invited to fill a professor’s chair in the 
university of Sedan, and there he spent the last eleven years of his 
life. He died at Sedan in 162a, at the age of seventy-seven. 

See McCrics, Andteu) Melville (ed. 1S19); Andrew LaUR, History 
of Scotland {igoi). (D. Mn.) 

MBltVILLE, ASTHDB (tS58-i904), British painter, was born 
ia Sootlaad, in a village of Haddingtonshire. He took up paint¬ 
ing at an early age, and though he attended a night-schod and 
studied afterwards in Paris and Grez, he leamt more from 
practice and personal observation than from school training. 
'The remarkable colour-sense which is so ttotablea feature of his 
wotk, whether in oils or in wnter-culour, come to him during his 


travels in Persia, Egy'pt and India. Melville, tfamgh roxnpera- 
tively little kno’tm during his lifetime, was one of the most 
powferful influences in contemporary art, especially in his broad 
decorative treatment with water-colour. Though his vivid 
impressions of colour and movement are apparently recorded 
with feverish haste, they are the result of careful deliberation 
and selection. He was at his best in his water-colours of Eastern 
life and colour and his Venetian scenes, but he also painted several 
striking portraits in oils and a powerful ccflossal composition of 
“ The Return from the Crucifixion ” which remained unfinished 
at hb death in 1904. At the Victoria and Albert Museum is one 
of his water-colours, “ The Little Bull-P’ight—Bravo, Toro 1 ” and 
another, “ An Oriental Goatherd,” is in the Weimar Museum. 
But the majority of his pictures have been absorbed by private 
collectors. 

A comprehensive memorial exhibition of Melville’s works was 
held at the Koyal Institute Galleries in London in 190O. 

MELVILLE, HENRY DUNDAS, isx Viscount (1742-1811), 
British statesman, fourth son of Robert Dundas (1685-1753), 
lord president of the Scottish court of session, was born at 
Edinburgh in 1742, and was educated at the high school and 
university there. Becoming a member of the faculty of advo¬ 
cates in 1763, he soon acquired a leading position at the bar; 
and he had the advantage of the success of his half-brother 
Robert (i7i3“i787), who had become lord president of the court 
of session in 1760. He became solicitor-general for Scotland in 
1766; but after his appointment as lord-advocate in 1775, he 
gradually relinquished his legal practice to devote his attention 
more exclusively to public business. In 1774 he was returned to 
parliament for Midlothian, and joined the party of Ixird North; 
and notwith-standing his provincial dialect and ungraceful manner, 
he soon distinguished himself by his clear and argumentative 
speeches. After holding subordinate offices under the marquess 
of Lansdownc and Pitt, he entered the cabinet in 1791 as home 
secretary. From to 1801 he was secretary for war under 
Pitt, who conceived for him a special friendship. In 1802 he 
was elevated to the peerage as Viscount Melville and Baron 
Dunira. Under Pitt in 1804 he again entered office as first lord 
of the admiralty, when he introduced numerous improvements 
in the details of the department. Suspicion had arisen, however, 
as to the financial management of the admiralty, of which 
Dundas had been treasurer between 1782 and 1800; in 1802 a 
commission of inquiry was appointed, which reported in 1805. 
The result was the impeachment of Lord Melville in 18(36, on 
the initiative of Samuel Wliitbrcad, for the misappropriation of 
public money; and though it ended in an acquittal, and nothing 
more than formal negligence lay against him, he never again held 
office. An earldom was offere(i i n 1809 but (declined; and he died 
OH the 28th of May 1811. 

His son Robert, 2nd Viscount Melville (1771-1851), filled 
various political offices and was first lord of the admiralty from 
1812 to 1827 and from 1828 to 1830; his name is perpetuated 
by that of Melville Sound, because of his interest in Arctic 
exploration. His eldest son, Henry Dunda.s, 3rd Viscount 
(1801-1876), a general in the array, played a distinguished part 
in the second Sikh War. 

See Hon. J. W. Fortescue, History of the British Army, vol. if. 
(1907). 

MELVILLE, HERMAN (181(9-1891), American author, was 
born in New York City on the 1st of August 1819. He shipped 
as a cabin-boy at the age of eighteen, tlius being enabled to make 
his first visit to England, and at twenty-two s'ailed for a long 
whaling cruise in the Pacific. Af ter a year and a half he deserted 
his ship at the Marquesas Islands, on account of the cruelty of tlie 
captoin; was captured by cannibals cm tlie island of Nukahiva, 
and detained, wiUiout hardship, four months; was rescued <by 
the crew of an Australian vessel, which he joined, and two years 
later reached New York. Thereaftser, with the exception of a 
passenger voyage around the world in i860, Melville remained 
in the United States, devoting himself to literature—though fqvii|’ 
considerable period (1866-1885) he held a post in the New York 
custom-house—and being perhaps Hawthorne’s must intimate 
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friend among the liter^ men of America. His writings are 
numerous, and of varying merit; hit verse, patriotic and other, 
is fuigotten; and fait works of fiction and of travel ore of irregular 
execution. Nevertheless, few authors have been enabled so 
freely to introduce romantic personal experiences into their 
books : in his first work, Typtt: A Ptep at Poiynetitm Life, or 
Four Months’ Residente in a Valley of the Marquesas (1846), he 
described his escape from the cannibals; while in Otnoo, a Narror 
tive of Adventures in the South Seay (1847); White Jacket, or The 
World in a Man-of-Warfi&^o); and especially Afoiy Dick, or The 
Whale (1851), he portrayed seafaring life and character with 
vigour and originality, and from a personal knowledge equal to 
that of Cooper, Marryat or Dark Russell. But these records of 
adventure were accompanied by other tales so turgid, eccentric, 
opinionative, and loosdy written as to seem the work of another 
author. Melville was the product of a period in American 
literature when the fiction written by writers below Irving, foe 
and Hawthorne was measured by humble artistic standards. He 
died in New York on the 38th of September 1891. 

KELVILLE, JAMES (1556-1614), Scottish reformer, nephew 
of Andrew Melville (q.v.), was born on the 26th of July 1556. He 
was educated at Montrose and St Leonard’s College, St Andrews. 
In 1574 he proceeded to the university of Glasgow, of which his 
uncle was principal, and within a year beenme one of the regents. 
When hi.s uncle was appointed, in 1580, principal of the New 
(later, St Mary’s) College, St Andrews, he was transferred to the 
chair of Oriental languages there, for three and a half years 
he lectured in the university, chiefly on Hebrew, but he had to 
flee to Berwick in May 1584 (a few months after his uncle’s exile) 
to escape the attacks of his ecclesiastical enemy, Bishop Adam¬ 
son. After a short stay there and at Newca.stle-on-Tyne, and 
again at Berwick, he proceeded to London, where he joined some 
of the leaders of the Scottish Presbyterian party. The taking 
of Stirling Castle in 1585 having changed the political and 
ecclesiastical positions in the north, he returned to Scotland 
in November of that year, and was restored to his office at St 
Andrews. From 1586 to his death he took an active part in 
Church controversy. In 1589 he was moderator of the General 
Assembly and on several occasions represented hLs party in 
conferences with tlu; court. Despite hLs antagonism to James’s 
episcopal schemes, he appears to have won the king’s respect. 
He answered, with his uncle, a royal summons to London in 
1606 for the discu.ssion of Qiurch policy. The uncompromising 
attitude of the kinsmen, though it was made tire excuse for send¬ 
ing the elder to the Tower, brought no further punishment to 
James than easy detention within ten miles of Newcastle-on- 
Tync. During hLs residence there it was made clear to him by 
the king’s agents that he would receive high reward if he sup¬ 
ported the royal plans. In 1613 negotiations were begun for his 
return to Scotland, but his health was broken, and he died at 
Berwick in January 1614. 

Melville has left ample materials for the history of his lime from 
the Presbyterian standpoint, in (a) correspondence with his uncle 
Andrew Melville (MS. in the library of the university of Edmburr,'h), 
and (t) a diary (MS. in the Advocates' Library, Edinburgh). The 
latter is written in a vigorous, fresh style, and is csiiccially direct in 
its descriptions of contemporaries. His sketch of John Knox at 
•t Andrews is one of his host passages. 

Ah a writer of verse he compares unfavourably witii his uncle. All 
lus pieces, with the exception of a Ubellus supples to King James, 
are written in Scots. He translated a portion of tlie Ztultacus 
vitae of Palingcnius, and adapted some passages from Scaliger 
under the title of Description of the Spainvarts uaturait. His 
Spiritual Propine of a Paslour to his People (1598), The Black Bastili, 
a lamentation lor the kirk (ibrr), Thric may keip Counseli, give 
Twa he away, The Belieje of the Singing Soul, David's Tragiijue 
Fall, and a number of Sonnets show no originality and indifferent 
technical ability. 

The Diary was printed by the Bannatync Club in 1829, and 
by the Wodrow Society in 1842. Large portiorts of it arc incorpor¬ 
ated in David Calderwood’s (1575-1650) History of the Kirk of 
Scotland (first printed in 1678). For tlie life and times, sec Thomas 
M'Crie's Life of Andrew Melville. 

MELVILLE, SIR JAMES (1535-1617), Scottish diplomatist 
and memoir writer, was the third son of Sir John Melville, laird 
of Raith in the county of Fife, who was executed for treason in 
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1548. One of hift brothers was Robert, ist Baton of 

Monimail (1537-1631). James Melville in 1549 went to 
France to become page to Mary QtKen of Soots. Serving «a the 
French side at the battle of St Quentin in 1557 Melville was 
wounded and taken prisoner, fie subsequently catried oat a 
number of diplomatic missions for Henry 11 . of France. On 
Mary’s return to Scotland in 1561 she gave Melville a penstea 
and an appointment in her household, and she employed him as 
special emissary to reconcile Queen Elizabeth to her marriage 
with Darnley. After the murder of Damley in February 1567, 
Melville joined Lord Herries in boldly warning Mary of the danger 
and disgmee of her projected marriage with Bothwell, and was 
only saved from the latter’s vengeance in consequence by the 
courageous resolution of the queen. During the troubled times 
following Mary’s imprisonment and abdicatioa Melville con¬ 
ducted several dipbmatic missions of importance, artd won the 
confidence of James VI. when the king took the government into 
his own hands. Having been adopted as his heir by the reformer 
Henry Balnaves, he inherited from him, at his death in 1579, the 
estate of Halhill in Fife; and be retired thither in 1603, refusing 
the request of James to accompany him to LoTulon on his acces¬ 
sion to the English throne. At Halhill Melville wrote the 
Memoirs of my own Life, a valuable authority for the history of 
the period, first published by his grandson, G^rge Scott, in 1683. 
Sir James Melville died at Halhill on the 13th of November 1617. 
By his wife, Christina Boswell, he had one son and two daughters; 
the elder of these, Elizabeth, who married Jolin Colville, de jure 
3rd Baron Colville of Culross, has been identified with the 
authoress of a poem published in 1603, entitled Ane tiodlie 
Dreame. 

See the Memoirs mentioned above, of which the most mxlern 
edition is that prepared by i, Thompson for the Bamiatyne Club 
(Edinburgh, 1827). 

MELVILL VAN CARNBEE, PIETER, Baron (1816-1856), 
Dutch geographer, was born at the Hague on the aoth of May 
1816. He traced his descent from an old Scottish family, 
originally, it is said, of Hungarian extraction. Destined for the 
navy, in which his grandfather Pieter Melvill van Cambee 
(1743-1810) had been admiral, he imbibed a taste for hydro¬ 
graphy and cartography as a student in the college of Medemblik, 
and he showed his capacity as a surveyor on his first voyage to 
the Dutch Indies (1835). In 1839 he was again in the East, 
and was attached to the hydrographical bureau at Batavia. 
With the a.ssistanoe of documents collected by the old East 
India Company, he completed a map of Java in five sheets, 
accompanied by sailing directions (Amsterdam, 1842). He 
remained in the F.ast till 1845 collecting materials for a chart of 
the waters between Sumatra and Borneo (two sheets, 1845 
1846). On his return to Holland he was attached to the naval 
department with the charge of studying the history of the 
hydrography of the Dutch East Indies. He also undertook, 
in connexion with P. F. von Siebold, the publication of the 
Moniteur Jes Indes, a valuabW series of scientific papers, mainly 
from his own pen, on the foreign possessioas of Holland, which 
was continued for three years. In 1850 Melvill returned to 
India as lieutenant of the first class and adjutant to Vice-Admiral 
van den Basch; and after the premature death of this commander 
he was again appointed keeper of the charts at Batavia. In 
1853 he obtained exemption from active naval service that he 
might devote himself to a general atlas of the Dutch Indies, But 
in 1856 he fell a victim to climate, dying at Batavia on the 34th 
of October. In spite of delays in engraving, twenty-five sheets 
of the atlas were already finished, but it was not till 1862 that 
the whole plan, embracing sixty sheets, was completed by 
Lieut.-tiolonel W. F. Versteeg. In 1843 Melvill received the 
decoration of the Netberland.s Lion, in 1849 that of the Legion 
of Honour. 

MEMBRANELLE, an organ in Qliate Infusoria {q.v.), a flat¬ 
tened assemblage of adherent cilia, like the plates 0/ Ctenopbora 
{q.v .): such are arranged in a series in the adoral wreath of 
the Heterothrichaceae Oligotrichaceae and Hypotiichaceae and 
constitute the posterior girdle of Peritricha. 
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MBIIBL, a town of Germany, in the kingdom of IVussia, the 
most northerly town of the German Empire, 91 m. by rail N.E. 
of Konigsberg, at the mouth of the Dange, and on the bank of a 
sound, called the Memeler Tief, which connects the Kurisches 
Half with the Baltic. Pop. (1905), 20,687. On the side next the 
sea the town is defended by a citadel and other fortifications, 
and the entrance to the harbour is protected by a lighthouse. 
Memel has been largely rebuilt since a destructive fire in 1854. 
It possesses iron-foundries, shipbuilding yards, breweries, 
distilleries, and manufactories of chemicals, soap and amber 
wares. By far the most important interest of the town, however, 
is its transit trade in timber anti the grain and other agri¬ 
cultural products of Lithuania, and also herrings and other 
kinds of fish. The timber is brought by river from the forests of 
Russia, and is prepared for export in numerous saw-mills. The 
annual value of timber exported is above £1,000,000. A Prussian 
national memorial was unveiled here in the presence of the 
emperor William 11 . in September 1907. 

Memel was founded in 12 ^2 by P(mpo von Oatema, grand master 
of the Teutonic order, and was at first called Now Dortmund and 
afterwards Momelburg. It soon acquired a considerable trade, and 
joined tlie Han.seatic League. During the 13th, 14th and 15th 
centuries it wa.s rejreatidly burned by its hostile neighbours, the 
Lithuanians and Poles, and in the I7t]i century it remained for 
some time in the possession of Sweden. In 1757, and again in 1813, 
it was occupied by Russian troops. After the battle of Jena, King 
Frederick William III. retired to Memel; and here, in 1807, a treaty 
was ooncluded between England and Prussia. Tlic poet Simon 
Dach was a native of Memel. 

Sec J. Sembritxki, GesektehU der kOni^lich preussischen Set- und 
HandetiSladt Memel (Memel, 1900); and Memel in Jahrhundert 
(Memel, 1902). 

MEMEL, or Niemen, a river of Russia and Prussia, rising in 
the middle of the Russian government of Minsk at an altitude of 
580 ft. and flowing generally west a.s far os Grodno. Thence it 
runs north to Kovno, separating Poland from Ruissia, and at 
Kovno it turns west again, still dividing Poland from Russia, 
until it enters the Prussian province of East Prussia, through 
which it flows west and north-west past Tilsit for a distance of 
70 m. and finally enters the Kurisches Ifaflf by several arms. 
Of these, those principally used for navigation are the Russ, and 
its chief branch the Atmat. The Russ is connected with the 
outlet of the Kurisches Half at Memel by a canal, while another 
canal links the Gilge arm southward with the Ihregel, Consider¬ 
able quantities of timber are floated down the Memel, and large 
amounts of com shipped down it and its navigable tributary 
the Viliya. The lowlands of Tilsit are protected against inun¬ 
dation by dikes. Total length of the river, 490 m.; area of its 
hasin, 34,950 sq. m. It is navigable for large vessels as far us 
Grodno. 

See H. Keller, Memel, Pregel und Weichselstrom (2 vols., Berlin, 
1900); and Schickert, Wasterwege und Deichwesen m der Memel- 
niederung (Konigsberg, 1901). 

HEMLINC, HANS (c. 1430-1494), Flemish painter, whose art 
gave lustre to Bruges in the period of its political and commercial 
decline. Though much has been written respecting the rise and 
fall of the school which made this city famous, it remains a moot 
question whether that school ever truly existed. Like Rome or 
Naples, Bruges absorbed the talents which were formed and 
developed in humbly centres. Jan Van Eyck first gained repute 
at Ghent and the Hague before he acquired a domicile elsewhere, 
and Memlinc, we have reason to think, was a skilled artist 
before he settled at Bruges. The annals of the city are silent 
os to the birth and education of a painter whose name was in¬ 
accurately spelt by different authors, and whose identity was lost 
under the various appellations of Hans and Hausse, or Hemling, 
Memling, and Memlinc. But W. H. J. Wealc mentions a con¬ 
temporary document discovered in 1889, according to which 
Memlinc “ drew his origin fron the ecclesiastical principality of 
Mayence," and died at Bruges on the nth of August 1494. He 
probably served his apprenticeship at Mayence or Cologne, and 
later worked under Rogier van der Weyden, He did not come 
to Bruges until about 1467, and certainly not as a wounded 
fugitive from the field of Nancy. The story is fiction, as is also 
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the report that he was sheltered and cured by the Hospitallers 
at Bruges, and, to show his gratitude, refused payment for a 
picture he had painted. Memlinc did indeed paint for the 
Hospitallers, but he painted not one but many pictures, and he 
did so in 1479 and 1480, being probably knowi} to his patrons of 
St John by many masterpieces even before the battle of Nancy. 

Memlinc is only connected with military operations in a 
mediate and distant sense. His name appears on a list of sub¬ 
scribers to the loan which was raised by Maximilian of Austria to 
push hostilities against France in the year 1480, In 1477, when 
he is falsely said to have fallen, and when Charles the Bold was 
killed, he was under contract to furnish an altarpiece for the gild- 
chapel of the booksellers of Bruges; and this altarpiece, now 
preserved, under the name of the “ Seven Griefs of Mary,” in the 
gallery of Turin, is one of the fine creations of his riper age, and 
not inferior in any way to those of 1479 in the hospital of St John, 
which for their part are hardly less interesting as illustrative of 
the master’s power than the “ Last judgment ” in the cathedral 
of Danzig. Critical opinion has been unanimous in assigning 
the altarpiece of Danzig to Memlinc; and by this it affirms that 
Memlinc was a resident and a skilled artist at Bruges in 1473; fot 
there is no doubt that the “ Last Judgment ” was painted and 
sold to a merchant at Bruges, who shipped it there on board of a 
vessel bound to the Mediterranean, which was captured by a 
Danzig privateer in that very year. But, in order that Memlinc’s 
repute should be so fair as to make his pictures purchasable, us 
this had been, by an agent of the Medici at Bruges, it is incum¬ 
bent on us to acknowledge that he had furnished sufficient proofs 
before that time of the skill which excited the wonder of such 
highly cultivated patrons. 

It is characteristic that the oldest allusions to pictures con¬ 
nected with Mcmlinc's name are those which point to relations 
with the Burgundian court. The inventories of Margaret of 
Austria, drawn up in 1524, allude to a triptych of the “ God of 
Pity ” by Rogier van der Weyden, of which the wings containing 
angels were by “ Master Huns.” But this entry is less impor¬ 
tant us affording testimony in favour of the preservation tif 
Memlinc’s work than as showing his connexion with an older 
Flemish craftsman. For ages Rogier van der Weyden was ac¬ 
knowledged as an artist of the school of Bruges, until records of 
undisputed authenticity demonstrated that he was bred at Tour- 
nai and settled at Bru.ssels. Nothing seems more natural than the 
conjunction of his name with that of Memlinc as the author of an 
altarpiece, since, though Memlinc’s youth remains obscure, it is 
clear from the style of his manhood that he was taught in the 
painting-room of Van der Weyden. Nor is it beyond the limits 
of probability that it was Van der Weyden who received com- 
mis.sions at a distance from Brussels, and first took his pupil to 
Bruges, where he afterwards dwelt. The clearest evidence of 
the connexion of the two masters is that afforded by pictures, 
particularly an altarpiece, which has alternately been assigned 
to each of them, and which may possibly be due to their 
joint labours. In this altarpiece, which is a triptych ordered 
for a patron of the'house of Sforza, we find the style of Van der 
Weyden in the central panel of the Crucifixion, and that of 
Memlinc in the episodes on the wings. Vet the whole piece 
was a.ssigned to the former in the ^mbeccari collection at 
Bologna, whilst it was attributed to the latter at the Middleton 
sale in London in 1872. At first, we may think, a closer re¬ 
semblance might be traced between the two artists than tliat 
disclosed in later works of Memlinc, but the delicate organization 
of the younger painter, perhaps also a milder appreciation of 
the duties of a Christian artist, may have led Memlinc to realize 
a sweet and perfect ideal, without losing, on that account, the 
feeling of his master. He certainly exchanged the asceticism 
of Van der Weyden for a sentiment of less energetic con¬ 
centration. He softened his teacher’s asperities and bitter 
hardness of expression. 

In the oldest form in which Memlinc's style is displayed, or rather 
in tliat example which represents the Baptist in tlie gallery of 
Munich, we are supposed to contemplate an efiort of the year 1470. 
The finish of this piece is scarcely surpassed, though the subject 
is more important, by that of the ” Last Judgment" of Danzig. 
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But the Jattar is mote iatetes^u than the fonuer, because it tells 
how Memlmc, long after Rocicr> death and his own settlement 
at Bruges, preserved the traditidns of sacred art which had been 
applied in the first part of the century by Ko^er van der Weyden to 
the “ Ja^ment" of Beanne. AU that Mmnlinc did was to 
purge his master'^ manner of excessive stringency, and add to hhi 
other qualities a velvet softness of pigment, a delicate transparence 
ol colours, and yielding grace of slender forms. That such a beautiful 
work as the Last Judgment " of Danzig should have been bought 
for the Italian market is not surprising wdien we recollect that 
picture-fanciers in that country were iamiliar with the beauties oi 
Memlinc’s compositions, as shown in the preference given to them 
by sucli purchasers as Cardinal Grimari and Cardinal Bembo at 
Vtnicc, and the heads of the house of Medici at Florence. But 
Memlinc's reputation was not confined to Italy or Flanders. The 
" Madonna and Saints " which passed out oi the Duchatel collection 
into tlie gallery of the Louvre, the “ Virgin and Child ” painted 
for Sir John Donne and now at Chatsworth, and other noble speci¬ 
mens in English and Continental private houses, show that his work 
was as widely known and appreciated as it could be in the state 
of civilization of the ibth century. It was perhaps not their sole 
attraction that they gave the most tender and delicate possible 
imjiersonations of the *' Mother of Christ " tliai could suit the taste 
of that age in any European country. But the portraits of the 
donors, with wliion they were mostly combined, were more charac¬ 
teristic, and probably more remarkable as likenesses, than any 
that Memlinc's contemporaries could produce. Nor is it unreason¬ 
able to think that his success as a portrait painter, which is manifested 
in isolated busts as well as in altarpieces, was of a kind to react with 
effect on the Venetian school, which undoubtedly was affected by 
the partiality of Antouello da Messina for trans-Alpme types studied 
in Flanders in Memlinc’s time. The portraits oi Sir John Donne 
and his wife and children in the Chatsworth altarpiece are not less 
remarkable as models of drawing and finish than as refined pre¬ 
sentations of persons of distinction; nor is any difference in this 
respect to be foand in the splendid groups of lather, mother, and 
children which fill the noble altar|iicce of the Louvre. As single 
portraits, the busts of Burgomaster Moreel and his wife in fiic 
museum of Brussels, and tlieir daughter the " .Sibyl Zambetha " 
(according to the added description) in the hospital at Bruges, are 
the finest and most interesting oi specimens. The " Seven Griefs 
of Mary " in the gallery of Turin, to which we may add tlie “ Seven 
Joys of Mary " in tlie Pinakothek of Munich, arc illustrations of 
the habit which clung to the art of Flanders of representing a cycle 
of siibiects on the different planes of a single picture, where a wide 
eMiiansc of ground is covered with incidents from the Passion in 
tlie form common to the action of sacred plays. 

The masterpiece of Memlinc's later years, a shrine containing 
relics of St Ursula in the museum of the hospital of Bruges, is fairly 
supposed to have been ordered and finished in 1480. 'The delicacy 
oi finish in Us miniature figures, the variety of its landseapes and 
costume, tlie marvellous patience with which its details are given, 
are all matters of enjoyment to the spectator. There is later 
work of the master in the " St Christopher and Saints ” of IJ84 in 
the academy, or the Newenhoven " Madonna " in the hospital of 
Bruges, or a large "Crucifixion," with scenes from the Passion, 
ol 1491 in the cathedral of Lubeck. But as we near the close of 
Mcmiinc’s eureer we observe thai his practice has become larger 
than he can compass alone; and, as usual in such cases, the labour 
of disciples is substituted for his own. The registers of the painters' 
corporation at Bruges give the names of two apprentices who served 
their time with Menilinc and paid dues on admission to tlic gild in 
14S0 and 148(1. These subordinates remained obscure. 

The trustees of liis will appeared before the court of wards at 
Bruges on the loth of December 1494, and we gather from records 
of tliat date and place that Moinlinc left behind several children 
and a considerable property. 

AuTHOKiTlKS.—A. Michiels, Memlinc : sa vie el scs nuvragrs (Ver- 
viers, 1881); T. Gaederjz, Hans Memling unrl desscti AUarschrein im 
Dom :u l.iibeck (Leipzig, 1883); Jules du Jardin, J.'Eeole de Brunei. 
Hans Metnling, son temps, sa vie et son oeuvre (Antwerp, 1897); Ludwig 
Kamnierer, Memling (Leipzig, 1899); W. H. J. Wcale, Hans Memhnc 
(London, Hans Memlinc •. Biography (Bruges, lyoi). 

(J. A. C.; P. G. K.) 

HGHHINGEN, a town of (Jermany, in the kingdom of Bavaria, 
on the Ach, a tributary of the Illcr, 35 m. S.W. of Augsburg on 
lh(! railway to Ulra. Pop. (1905), 11,618. It is partly surrounded 
with walls, and has some interesting old ^ates and houses. It 
contains the fine Gothic church of St Martin, which contains 67 
beautifully carved choir-stalls, and a town hall dating from about 
1580. Its industrial products arc yarn, calico, woollen gooas, 
thread. A considerable trade is carried on in hops, which are 
extensively cultivated in the neighbourhood, and in cattle, wool, 
leather and grain. 

Memmingen, first mentioned in a document of 1010, belonged 
originally to the Guolf family, and later to tfic Hohenstaufens. In 
ic8(3 it became a free city of the empire, a position which it main- 


taioed down to xfioa, when it was allo^^ to Bavaiia. In xg}i it 
was a member of the league of SwablsOi towns; in 1530 it was one 
of the four towns yrhidi presented the Canfessio Telrapolitana io-tiu 
emperor Ferdinand I.; a»d a few years later it Joined the ieagae 
of Schmalkalden. Dazing the Thirty Years’ War it was altomatety 
occupied by the Swedes and the imperialista. In May 1800 the 
French gained a victoijr over the Austrians near Memmingen. 

See Dobel, Memmrngen tm HeformoHonsseitalter (Augsburg, 
1877-1878), and Qbubs, JIfemMwigni Ckronii, 1826-1891 (Memmia- 
gen, 1894). 

MEMMIUS, OAIUS (incorrectly called Gmettus, " The Twin ”), 
Roman orator and poet, tribune of the people (66 b.c,), friend 
of Lucretius and Catullus. At first a strong supporter of Pompey, 
he quarrelled with him, and went over to Caesar, whom he had 
previously attacked. In 54, as candidate for the consulship, 
he lost Caesar's support by revealing a scandalous transaction 
in which he and his fellow candidate had been impKcater] (Cic. 
Ad AU. iv. 15-18). Being subsequently condemned for illegal 
practices at the election, he withdrew to Athens, and afterwards 
to Mitylene. He died about the year 49. He is remembered 
chiefly because it was to him that Lucretius addressed the De 
rerum nalura, perhaps with the idea of making him a convert to 
the doctrines of Epicurus. It appears from Cic«x) {Ad Fam. 
xiii. 1) that he possessed an estate on which were the ruins of 
Epicurus’s house, and that he had determined to build on the site 
a house for himself. According to Ovid (Trist. ii. 433) he was 
the author of erotic poems. He possessed (xinsiderable oratorical 
abilities, but his contempt for Latin letters and preference 
for Greek models impaired his efficiency as an advocate (Cic. 
Brut. 70). 

Another Gxius Memmius, tribune in in B.c., attacked the 
aristocrats on a charge of corrupt relations with Juguriha. Memmius 
subsequently stood for the consulship in 99, but was slain in a riot 
stirred up by his rival the praetor Glaucia. Sallust describes him 
as an orator, but Cicero (De oratore, ii. 59, 70) had a poor opinion 
oi him. 

MEHliON, in Greek mythology, son of Tithonus and Eos 
(Dawn), king of the Aethiopians. Although mentioned in 
Hesiod and the Odyssey, he is rather a post-Homeric hero. 
After the death of Hector he went to assist his unde Priam 
against the Greeks. He performed prodigies of valour, but was 
slain by Achilles, after he had himself killed Antilochus, the son 
of Nestor and the friend of Achilles. His mother, Eo.s, removed 
his body from the field of battle, and it was said that Zeus, 
moved by her tears, bestowed immortality upon him. Accord¬ 
ing to another account, Memnon was engaged in single combat 
with Ajax Telamonius, when Achilles slew him before his 
warriors had time to come to his aid (Diclys Cretensis iv. 6; 
Quintus Smymaeus ii.; Pindar, Pythia, vi. 31). His mother 
wept for him every morning, and the early dew-drops were said 
to be her tears. His companions were changed into birds, 
called Memnonides, which came every year to fight and lament 
over his grave, which was variously located (Ovid, Metam. xiii. 
576-622; Pausanias x. 31). The story of Memnon was the 
subject of the lost Aethiopis of Arctinu.s of Miletus; the chief 
source from which our knowledge of him is derived is the second 
book of the Paslkomerica of Quintus Smymaeus (itself probably 
an adaptation of the works of Arctinus and Lesches), where his 
exploits and death are described at length. As an Aethiopian, 
Memnon was described as black, but was noted for his beauty. 
The fight between Achilles and Memnon wts often represented 
by Greek artists, as on the che.st of Cypselus, and more than one 
Greek play was written bearing his name as a title. In later 
times the tendency was to regard Memnon as a real historical 
figure. He was said to have built the royal citadel of Susa, 
called after him the Memnonion, and to have been sent by 
Teutamus, king of Assyria, to the assistance of his vassal Priam 
(Diod. Sic. ii. 22). In Egypt, the name of Memnon was con¬ 
nected with the colossal statues of Amenophis (Amenhotep) III. 
near Thebes, two of which still remain. The more northerly 
of these was partly destroyed by an earthquake (27 B.c.) and 
the upper part thrown down. A curious phenomenon then 
occurred. Every morning, when the rays of the rising .‘■un 
touched the statue, it gave forth musical' sounds, like the 
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moaning noise or the sharp twang of a harp-string. This was 
supposed to be the voice of Memnon responding to the greeting 
of his mother Eos. After the restoration of the statue by Sep- 
timius Severus (a.d. 170) the sounds ceased. The sound, which 
has been heard by modem travellers, is generally attributed to 
the passage of the air through the pores of the stone, chiefly due 
to the change of temperature at sunrise. Others have held that 
it was a device' of the priests. Strabo (xvii. hi 6), the first to 
mention the sound, declares that he himself heard it, and Pau- 
sanias (i. 42, 3) says “ one would compare the sound most nearly 
to the broken chord of a harp or a lute” (Juvenal xv. 5, 
with Mayor’s note; Tacitus, Annals, ii. 61). 

The supporters of the solar theory look upon Memnon as the son 
of the dawn, who, though he might vanish from sight lor a time, 
could not be destroyed; hence the immortHlity bestowed upon him 
by Zeus. He comes from the east, that is, tlic land of the rising sun. 
On early Greek vases he is represented as borne through the air; 
this is the sun making his way to his place of departure in the west. 
Both Susa and Egyptian Thebes, where there was a Memnonion 
or temple in honour of the hero, were centres of sun-worslup. 

" Eos, the mother of Memnon, is so transparently the morning, 
that her child must rise again as surely as the sun reappears to run 
his daily course across the heavens ” (G. W. Cox, Mythology and 
Folklore, p. abj). 

See J. A. Letronne, /..« Statue vocale de Memnon (1833); C. R. 
Lopsius, Briefe aus Agypten (1852); “ The Voice of Memnon ” in 
Edinburgh Review (July 1880); article by R. Holland in Roscher's 
Lexikon der mythologie. 

MliHNON OF BHODES, brother of Mentor (y.v.), with whom 
he entered the services of the rebellious satrap Artabazus of 
Phrygia, who married his sister. Mentor after the conquest of 
Egvpt rose high in the favour of the king, and Memnon, who 
had taken refuge with Artabazus at the Macedonian court, 
became a zealous adherent of the Persian king; he assisted 
Mentor in subduing the rebellious satraps and dynasts in Asia 
Minor, and succeeded him as general of the Persian troops. In 
the pseudo-Aristotelian Oeconomica, ii. a8, stories are told of his 
methods of obtaining money and evading his obligations; thus 
he extorted a large sum of money from the conquered inhabitants 
of Lampsacus and cheated his soldiers out of a part of their pay. 
He owned a large territory in eastern Troas (Arrian i. 17, 8; 
Strabo xiii. 587). He gained some successes against Philip II. 
of Macedon in 336 (Diod. xvii. 6; Polyaen. v. 44, 4, 5) and 
commanded the Persian army against Alexander’s invasion. 
Convinced that it was impossible to meet Alexander in a pitched 
battle, his plan was to lay waste the country and retire into the 
interior, meanwhile organizing resistance on sea (where the 
Persians were far superior to the Macedonians) and carrying 
the war into Greece. But his advice was overridden by the 
Persian satraps, who forced him to fight at the Granirus. After 
hLs defeat he tried to organize the maritime war and occupied 
the Greek islands, but in the beginning of 333 he fell ill and died 
(Arrian ii. i, 1). (Ko. M.) 

MBMORANDUM OF ASSOCIATION, in Knghsh company law, 
a document subscribed to by seven or more persons associated 
for any lawful purpose, by subscribing to which, and otherwise 
complying with the requisitions of the Companies Acts in respect 
of registration, they may form them.selves into an incorporated 
company, with or without limited liability (see Company). 

HEHORIAL DAY (or Decoration Day), a lioliday observed 
in the northern states of the United States on the 30th of May, in 
twnour of .soldiers killed in the American Civil War, and espe- 
for the decoration of their graves with flags and flowers, 
^fore the close of the Civil War the 30th of May was thus 
^lebrated in several of the southern states; in the North there 
'Bits no fixed day commonly celebrated until 1868, when (on 
tto Sth of May) Commander-in-Chief John A. Logan, of the 
Grand Army of the Republic, issued a general order designating 
t^e 30th of May 1868 ” for the purpose of strewing with flowers 
or otherwise decorating the graves of comrades who died in 
defence of their country during the late rebellion ”; Logan did 
this “ with the hope that it will be kept up from year to year.” 
In i88» the Grand Army urged that the “ proper designation of 
May 30 is Memorial Day ”—not Decoration Day. Rhode Island 


made it a legal holiday in i874,Vermont in 1876, and New Hamp¬ 
shire in 1877; and by 1910 it was a le^ holiday in all the states 
and territories save Alabama, A&ska, Arkansas, Florida, 
Georgia, Louisiana, Mississippi, North Carolina, South Carolina 
and I'exas. In Vi^inia the 30th of May is observed as a 
Confederate Memorial Day. The 3rd of June (the birthday of 
Jefferson Davis) is observed as Confederate Memorial Day in 
Louisiana and Tennessee; the 26th of April in Alabama, Florida, 
Georgia and Mississippi; and the loth of May in North Carolina 
and South Carolina. 

MEMPHIS, the capital of Egypt through most of its early 
history, now represented by the rubbish mounds at Bedreshen 
on the W. bank of the Nile 14 m. S. of Cairo. As the chief seat 
of the worship of Ptah, the artisan god (Hephaestus), Memphis 
must have existed from a very remote time. But its greatness 
probably began with Menes (q.v.), who united the kingdoms of 
Upper and Lower Egypt, and is said to have secured the site for 
his capital near the border of the two lands by diverting the 
course of the river eastward. Memphis was the chief city of 
the I St nome of Lower Egypt; in its early days it was known 
as ‘‘ the white walls ” or the “ white wail,” a name which clung 
to its citadel down to Herodotus’s day. The residence here of 
Pepi I. of the Vlth Dynasty, as well as his pyramid in the 
necropolis, was named Mn-nfr, and this gradually became the 
usual designation of the whole city, becoming Menfi, Membi in 
late Egyptian, i.e. Memphis. It was also railed Hakeptah, 
“ Residence of the ka of Ptah,” and this name furnishes a possible 
origin for that of Egypt (Al’yinrrot). Various dynasties had their 
ancestral seats elsewhere and individual kings built their palaces 
and pyramids at some distance up or down the valley, but Mem¬ 
phis mu.st have been generally the centre of the government 
and the largest city in Egypt until the New Empire (Dyns. 
XVlll.-XX.), when Thebes took the lead. In the succeeding 
period it regained its ancient position. The government of the 
Persian .satrap was seated in Memphis. After the conquest of 
Alexander the city quickly lost its supremacy to his new founda¬ 
tion, and although it remained the greatest native centre, its 
population was less that that of Alexandria. In the time of 
Strabo (xvii. 807) it was the .second city of Egypt, inferior 
only to Alexandria, and with a mixed population like the latter. 
Memphis was still important though declining at the time of 
the Moslem conquest. Its final fall was due to the ri.se of the 
Arabic city of Fostat on the right bank of the Nile almost oppo¬ 
site the northern end of the old capital; and its ruins, so far ns 
they still lay above ground, gradually disappeared, being used 
as a quarry for the new city, and afterwards for Cairo. The 
remains of “ Menf ” were still imposing late in the 12th century, 
when they were described by 'Abdallatif. Now the ruins of 
the city, the great temple of Ptah, the dwelling of Apis, and the 
palaces of the kings, are traceable only by a few stones among 
the palm trees and fields and heaps of rubbish. But the necro¬ 
polis has been to a great extent protected by the accumulations 
of blown sand. Pyramids of the Old and Middle kingdoms 
form a chain 20 m. long upon the edge of the valley from Giza 
to Dahshur. At Saqqara, opposite Memphis itself, the step- 
pyramid of Zoser of the Illrd Dynasty’, several pyramids of 
the Vth and Vlth Dynasties, and innumerable mastaba-tom^ 
of the Old Kingdom, are crowded together in the cemetery. 
Later tombs arc piled upon and cut through the old ones. One 
of the chief monuments is the Serapeum or sepulchre of the Apis 
bulls, discovered by Mariette in 1851. From 1905 J. E. Quibell 
was charged by the Service des Antiquitfo solely with the 
excavations in this vast necropolis. His principal discovery 
has been the extensive remains of the Coptic monastery of 
St Jeremias, with remarkable sculptures and frescoes. Flinders 
Petrie began the systematic exploration of the ruins of Bed¬ 
reshen, and in three seasons cleared up rfiuch of the topograpliy 
of the ancient city, identifying the mound of the citadel and 
palace, a foreign quarter, &c. Among his finds not the least 
interesting is a large series of terra-cotta heads representing 
the characteristic features of the foreigners who thronged the 
bazaars of Memphis. They date from the Persian rule down to 
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the Ptolemaic period and are evidently modelled by Greek 
workmen. In the Old Testament Memphis is mention^ undw 
the names of Moph (Hos. ix. 6) and Noph (Isa. xix. 13; Jer. ii, 

16; ErA. XXX. 13, r6). 

See J. de Morgan, Carte de la nicropole memphite (Cairo, 1897); 
Baedeker's Egypt : J. E. Quibell, Excmaiians at Sagqora (a vols., 
Cairo 1908-1909I; W. Ml Flinders Petrie, Memphis I. and The 
Palace 0/ Apries [Memphis II.) (London, 1909). (F. Ll. G.) 

MEBIPHIS, a port of entry and the largest city of Tennessee, 
U.S.A., and the county-seat of Shelby county, on the Mississippi 
river, in the S.W. corner of the state. Pop. (i860), **,623; 
(1870), 4 o.**6; (i88o), 33 . 59 *; (1890), 64,495; (1900). 102,320, 
of whom 5110 were foreign-bom and 49,910 were negroes; 
(1906 estimate), 125,018. It is served by the Chicago Rock 
Island & Pacific, the St Louis & San Frandsco, the Illinois 
Central, the Southern, the Louisville & Nashville, the Nashville 
Chattanooga & St Louis, the St Louis South-Western, the St 
Louis Iron Mountain & Southern and the Yazoo & Mississippi 
Valley railways, and by steamboats on the Mississippi. The 
river is spanned here by a cantilever railway bridge 1895 ft. long, 
completed in 1892. The city is finely situated on the fourth 
Chickasaw Bluffs, more than 40 ft. above high water; the streets 
are broad, well paved and pleasantly shaded; and a broad levee 
overlooks the river. In Court Square, in the heart of the city, 
are many fine old trees and a bust of President Andrew Jackson. 
In 1909 the city had about 1000 acres of parks and iij m. of 
parkways, besides two race-courses. Overton Park has beautiful 
playgrounds and a good zoological collection. Five miles from 
.Memphis is a National Cemetery. Among the prominent build¬ 
ings are the United States Government building, the county 
court house. Cotton Exchange, Business Men’s Club, Goodwyn 
Institute, containing an auditorium and the public library, the 
Cossett Free Library, Grand Opera Hou.se, Lyceum Theatre, 
Auditorium, Gayoso Hotel, Memphis Evening Scimitar building, 
the Union and Planters’ Bank and Trust Company building, 
Equitable building, Memphis Trust building, Tennessee Trust 
bailding, the Bank of Commerce, Woman’s building (containing 
offices for business women). Masonic Temple, Odd Fellows’ 
building and the Commercial Appeal building. Among educa¬ 
tional institutions are the College of Christian Brothers (Roman 
Catholic, opened in 1871), Memphis Hospital Medical College, 
College of Physicians and Surgeons, Hannibal Medical College 
for negroes and Lc Moyne Normal Institute, also for negroes. 
Memphis is the see of a Protestant Episcopal bishopric. The 
city is supplied with water from more than eighty artesian wells, 
Slaving an average depth of about 400 ft. 

Owing to its situation at the head of deep water navigation 
bn the Mississippi, Memphis has become a leading commercial 
city of the southern states; its trade in cotton, lumber, groceries, 
mules and horses is especially large. The city also manufactures 
large, quantities of cotton-secd oil and cake, lumber, flour and 
grist-mill products, foundry and machine-shop products, confec¬ 
tionery, carriages and wagons, paints, furniture, bricks, cigars, 
&c. The Illinois Central and the St Ixiuis & San Francisco 
railways have workshops here. The total value of the city’s 
manufactures increased from $13,244,538 in 1890 to $17,923,059 
^14,233,483 being factory product) in 1900, and to $21,346,817 
factory product) in 1905, an increase of 50 % over the value of 
the factory product in 1900. 

Chickasaw Bluffs were named from the Chickasaw Indians, 
who were in possession when white men first come to the vicinity. 
Late in the 17th century the P'rench built a fort on the site of 
Memphis, and during most of the 18th century this site was held 
either by the French or the Spanish. In 1797 it passed into the 
possession of the United States. By a treaty of the 19th of 
October i8i8, negotiated by General Andrew Jackson and 
General Isaac Shelby, the Chickasaws ceded all their claims 
east of the Mississippi, and early in 1819 Memphis was laid out 
in accordance with an agreement entered into by John Overton 
(1766-1833), Andrew Jackson and James Winchester (1752- 
1826), the proprietors of the land. Its name was suggested 
from the similarity of its situation on the Mississippi to that of 
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the Egyptian city on the Nile. Memphis was incorporated as 
a town m 1827, and in 1849 was chartered as a city. Near 
Memphis, on the 6th of June 1862, a Union fleet of 9 vessels 
and M guns, under Commander Charles Henry Davis (1807-1877), 
defeated a Confederate fleet of 8 vessels and 28 guns under 
Commander J. E. Montgomery after a contest of little more tiian 
one hour, three of the Confederate vessels being destroyed and 
four of them captured, and from this victory until the close of 
the war the city was in possession of the Union forces. In 
August 1864, however, a Confederate force under General N. B. 
Forrest raid^ it and captured several hundred prisoners. The 
decrease of population between 1870 and 1880 was due to the 
ravages of yellow fever in 1873, 1878 and 1879. The epidemic 
of 1873 resulted in over two thousand deaths, and that of 1878 
in a total of 5150, of whom 4250 were whites and 900 negroes. 
At the return of the fever in 1879 better care and strict quaran¬ 
tine arrangements prevailed, but there were 497 deaths. During 
the epidemics of 1878 and 1879 fully two-thirds of the popula¬ 
tion fled from the city, many of whom died of the fever at other 
places, and a still larger number did not return. For three 
months during each year business was suspended, and all ingress 
or egress except for the most necessary purposes was forbidden. 
The city was left almost bankrupt, and as a means of relief the 
legislature of the state in January 1879 repealed the city’s charter, 
and, assuming exclusive control of its taxation and finances, con¬ 
stituted it simply a “ taxing district,” placing its government in 
the hands of a “ legislative council.” This anomalous proceeding 
was declared constitutional by the supreme court of Tennessee. 
Subsequently the streets were cleansed and repaved, an improved 
sewer system was put in operation, and the water supply was 
obtained from artesian wells. In 1891 a new city charter was 
obtained, and in 1907 the “ Houston plan ” (see Houston, 
Texas) was adopted for Memphis by the state legislature. The 
act, however, was declared unconstitutional by the state supreme 
court, on the ground that it would force elected officers out of 
office before the expiration of their constitutional terms; and in 
1909 a new charter on the Houston plan was adopted by the 
legislature, to become effective on the 1st of January 1910, 
providing for a government by five commissioners, each having 
charge of a separate department. 

See J. M. Keating, History of the City of Memphis and Shelby 
County, Tennessee (Syracuse, 1888); James Phelan, History of 
Tennessee (Boston, 1889). 

MENA, JDAN DE (1411-1456), Spanish poet, was bom at 
Cordova in 1411. In his twenty-fourth year he matriculated 
at the university of Salamanca, and studied later at Rome. 
His scholarship obtained for him the post of Latin secretary at 
the court of Castille; subsequently he became historiographer 
to John II. and magistrate at Cbrdova. According to the 
Epicedio of Valerio Francisco Romero, Mena died from natural 
causes in 1456; popular tradition, however, ascribes his death 
to a fall from his mule. Though nominally the king's chronicler. 
Menu had no share in the Crdnica de Don Juan II. ; the statement 
that he wrote the first act of the CelesHna (q.v.) is rejected; but 
three authentic specimens of his cumbrous prose exist in the com¬ 
mentary to his dull poem entitled La Coronacionot Calamacileos, 
in the Iliada en romance (an abridged version of Homer), and in 
the unpublished Memoriasde algunos linajes antiguas e nobles de 
Castilla. He is conjectured to be the author of the satirical 
Capias de la panadera; but, apart from the fact that these verses 
are ascribed by Argote de Molina to Inigo Ortiz de Zuniga, 
they are instinct with a tart humour of which Mena was destitute. 
His principal work is his allegorical poem, El Laberinlo de 
Fortuna, dedicated to John II.; in the olde.st manuscripts it 
consists of 297 stanzas, but three more stanzas were added to it 
later, and hence the alternative, popular title of Las Trezientas, 
The Laberinlo is modelled on Dante, and further contains remin¬ 
iscences of the Roman de la rose, as well as episodes borrowed 
from Virgil and Lucan. It is marred by excessive emphasis and 
pedantic diction, and the arte mayor measure in which it is 
written is monotonous; but many octaves are of such excellence 
that the arte mayor metre continued in fashion for nearly a 
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ceatury. The poem, as a 'whole, is tedious; yet its dignified 
expression of patriotic spirit has won the admiration of Spaniards 
from Cervantes’ time to our own. 

A critical edition of the Laberinlo has been issued by K. Foulchi- 
Delbosc (M&oon, 1904). 

HSliAf PEDRO DE (d. 1693), Spanish sculptor, was born 
in Adra. He was a pupil of his father as well as of Alonzo Cano. 
His first conspicuous success was achieved in work for the con¬ 
vent £1 Angel at Granada, including fippircs of St Joseph, 
St Antony of Padua, St Diego, St Pedro Meantara, St Franciscus 
and Santa Qara. In 1658 he signed a contract for sculptural 
work on the choir stalls of the cathedral at Malaga—this work 
extending over four years. Other works are, statues of the 
Madonna end child and of St Joseph in Madrid, the polychro¬ 
matic figures in the church of St Isidoro.the Magdalena and the 
Gertrudis in the church of St Martin (Madrid), the crucifixion 
in tlic Nuestra Senora de Gracia (Madrid), the statuette of St 
Francis of Assisi in Toledo, and of St Joseph in the St Nicholas 
church in Murcia. Between 1673 and 1679 Mena worked at 
Cordova. About i6tSo he was in Granada, where he executed 
a half-length Madonna and child (seated) for St Dominicos. Mena 
died in Malaga in 1693. He and Mora (i/.v.) may be regarded as 
artistic descendants of Montanes and Alonzo Cano, but in tech¬ 
nical skill and the expression of religious motive his statues arc 
unsurpassed in the sculpture of Spain. His feeling for the nude 
was remarkable. Like his immediate predecessors he excelled in 
the portrayal of contemplative figures and scenes; Mena’s 
drawing of Santiago leaping upon his charger is good, and the 
carving admirable, but the necessary movement for so spirited 
an action is lacking. 

Hec B. Haendcke, Stuiiien zur Gtsohichte der spanischen Plastik 
(Stras.sburg, 1900). 

MENABREA,LU16I FEDERICO, W arquis of Valdora (1809- 
1896), Italian general and .statesman, was bom at ChambiSry on 
the 4th of September 1809. He was educated at the university 
of Turin, where he qualified as an engineer and became a doctor 
of mathematics. As an officer of engineers he replaced Cavour 
in 1831 at the fortress of Bardo. He then became professor of 
mechanics and construction at the military academy and at the 
university of Turin. King Charles Albert sent him in 1848 on 
diplomatic missions to secure the adhesion of Modena and Parma 
to Sardinia. .He entered the Piedmontese .parliament, and 
was attached successively to the ministries of war and foreign 
affairs. He belonged to the right centre, and until the events 
of 1839 he believed in the possibility of a compromise between the 
Vatican and the state. He was major-general and commandcr- 
in-chief of the engineers in the Lombard campaign of 1859. 
He superintended the siege works against Peschiera, was present 
at Palestro and Solferino, imd repaired the fortifications of 
some of the northern fortresses. In i8fio he became lieutenant- 
general and conducted the siege of Gaeta. He was appointed 
senator and received the title of count. Flntering the .Ricasoh 
cabinet of t86i as minister of marine, he held the portfolio of 
public works until 1864 in the succeeding Farini and Minghetti 
cabinets. After the war of 1866 he was chosen as Italian 
plenipotentiary for the negotiation of the Treaty of Prague and 
for the transfer of Venetia to Italy. In October 1867 he suc¬ 
ceeded Rattazzi in 1;he premiership, and was called upon to deal 
with the difficult situation created by Garibaldi’s invasion of the 
Papal States and by the catastrophe of Mentana. Menabrea 
disavowed Garibaldi and instituted judicial proceedings against 
him; but in negotiations with the French government he pro¬ 
tested against the retention of the temporal power by the pope 
and insisted on the Italian right of interference in Rome. He 
was in the secret of the direct negotiations between Victor 
Emmanuel and Napoleon III. in June 1869, and refused to enter¬ 
tain the idea of a French alliance unless Italy were allowed to 
occupy the Papal States, and, on occasion, Rome itself. On the 
eve of the assembly of the Oecumenical Council at Rome Mena- 
brea reserved to the Italian government its right in respect of 
any measures directed against Italian institutions. He with¬ 
drew from seminary students in 1869 the exemption from mili¬ 


tary service which they hod hitherto enjoyed. Throughout his 
term of office he was supported by the finance minister Count 
Cambray Digny, who forced through parliament the grist tax 
proposed by Quintino Sella, though in an altered form from the 
earlier proposal. After a series of changes in the cabinet, and 
many crises, Menabrea resigned in December 1869 on the Section 
of a new chamber in which he did not command a majority. He 
was made marquis of Valdora in 1875. His successor in the 
premiership, Giovanni Lanza, in order to remove him from his 
influential position as aide-de-camp to the king, sent him to 
London as ambassador, where he remained until in i88a he 
replaced General Cialdini at the Paris Embassy. Ten years 
later he withdrew from public life, and died at ^nt Capin on 
the 34th of May 1896. 

MANAGE, GILLES (1613-1692), French scholar, son of 
Guillaume Manage, king’s advocate at Angers, was bom in that 
city on the J5th of August 1613. A tenacious memory and an 
early enthusiasm for learning carried him speedily through his 
literary and professional studies, and he practised at the bar at 
Angers as early as 1632. In the same year he pleaded several 
cau.ses before the parlement of Paris, but illness induced him to 
abandon the legal profession for the Church. He became prior 
of Montdidier without taking holy orders, and lived for some 
years in the household of Cardinal de Retz (then coadjutor to 
the archbishop of Paris), where he liad leisure for literary pur¬ 
suits. Some time after 1648 he quarrelled with his patron and 
withdrew to a house in the cloister of Notre Dame, where he 
gathered round him on Wedne.sday evenings those literary 
assemblies which he called Mercuriales. Chapelain, Pellisson, 
Conrart, Sarrazin and Du Bos were among the habitues. He 
was admitted to the Della Cruscan Academy of Florence, but 
his caustic sarcasm led to his exclusion from tlie French 
Academy. Manage made many enemies and suffered under the 
satire of Boileau and of Molidre. Molidre immortalized him 
as the pedant Vadius in Les Femmes savanies, a portrait 
Manage pretended to ignore. He died in Paris on the 33rd 
of July 1692. • 

Of his works the following may be mentioned : Poemata laiina, 
gallica, graeca, et ilattca (lOsoj; Origini della Itugua ttaliema (i6bq): 
DiUtennairo itymologique (i(>5o and 107a); Dbeervations sue la 
longue /ranfaise (i072-lC>7(>), and Anh-Baillet (1O90). 

MENAGERIE, a collection of wild animals kept for show or 
exhibition. The word is particularly applied to travelling 
exhibitions of wild animals, attached to a circus or other show, 
“ zoological gardens ” (?.».) being the term generally applied to 
large stationary and permanent exhibitions, arranged on a 
scientific system. The French menagerie (from menage, O. F'r. 
mesnage, Lat. mansionaticum, mansio, house, cf. “ manage ”) 
originally meant the administration of a household or farm, with 
special reference to the live stock. 

MENAHEM (Hebrew for “ consoler ”), a king of Israel. He 
was the son of Gadi {i.e. perhaps, a man of Gad), and during the 
disturbances at the death of Jeroboam 11 . seized the throne 
and reigned ten years (2 Kings xv. 14-18). The scene of his 
revolt was Tirzah, the old .seat of the kings of Israel between 
Jeroboam I. and Omri (which period the present closely 
re.sembles), and it was only after perpetrating nameless cruelties 
at Tappuah 1 on the border of Ephraim and Maimasseh that the 
counter revolt of Shallum, son of Jabesh (perhaps a Gileadite), 
was suppressed. Towards the end of his reign Tiglath- 
Pilcser IV. marched against north Syria, and among 
his tributaries mentions Mcnahem “ together with Rezin 
of Damascus, and kings of Tyre, Gebal, &c. (c, 738 b.c.). 
According to the Old Testament account the Assyrian king 
even advanced against Israel, and only withdrew in con¬ 
sideration of a tribute amounting to about £400,0^.. ■ A 
thousand talents {i.e. about 3,000,000 shekels) was raised 6y 
assessing every wealthy person at 50 shekels. The act was 
hardly popular, and the internal troubles which he had quelled 

* Scarcely Tiphsah (2 Kings xv. 16) on the Euphrates. 

“ The identification of the Israelite king with Me-ni-lii-(im)-mi 
of .Sa-mc-ri-na-ai on the Ass. inscription has been unneoessarUy 
doubted. 
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broke out again at or shortljr after his deadi. The Gileaditet 
again conspired, and having slain bis son Pekahiah set up Pekah 
the son of Remalhdi in his place.^ This meant a retnin to an 
anti-Assyrian policy. (See Aha*.) (S- A. C.) 

HENAJ STRAJTS, a channel of the Irish Sea, separating 
Anglesea from Carnarvonshire, N. WaJ«, extending 14 m. from 
Beaumaris to Abermenai, and varying in breadth from 200 yds. 
to 2 m. It is famous for the suspension and tubular bridges 
which cross it. The suspension todge carries the Holyhead 
road from Bangor. Designs were prepared by T. Telford. It 
was begun in 1819; the first chain carried over in April 1825; 
the last in July of the same year, and the bridge opened to the 
public the 30th of January 1826. The cost was £120,000. The 
length of the chains (from rock-fastenings) is 1715 ft., and be¬ 
tween the piers 590 ft.; the length of the roadway between the 
piers is 550 ft. and the total roadway length 1000 ft.; the height 
of the roadway from the spring tide high-water level is 100 ft.; 
the breadth of the roadway including two carri^e-ways and a 
footpath is 30 ft. The sixteen suspending chain-s are carried 
60 ft. tlirough rock. Their sustaining power has been calculated 
at aoi6 tons, while the whole weight of the suspended part of 
the bridge is only 489 tons. Durmg a gale a slight oscillation 
is noticeable on the bridge itself and from the shore. The 
tubular bridge carries the London & North Western railway. 
Here the channel is about 1100 ft. wide, and divided in the 
middle by the Britannia Rock, bare at lew water. The tide 
generally rises 20 ft., with groat velocity. The principal measure¬ 
ments are: each abutment 176 ft.; from abutment to side 
tower, 230 ft.; from side tower to central tower, 460 ft.; breadth 
of each side tower at road-level, 32 ft.; breadth of centre tower, 
45 ft. 5 in. The total length of the roadway is 1841 ft. 5 in. 
The Britannia Tower measures at its base 62 by 52i ft.; with a 
total height of 230 ft. There arc loi ft. between the sea at 
high tide and the bridge roadway bottom. The limestone used 
is from Penmon, 4 m. from Beaumaris. Four stone lions 
couchant guard the approaches to the bridge. The first tube 
of* the tubular bridge was deposited in its place on the 9th of 
November 1849, the lost on the 13th of September 1850. The 
total cost was £621,863. The engineer of the tubular bridge was 
Robert Stcphen.son, who was assisited by Sir William Fairbaim 
and Eaton Hodgkinson. 

HENAM, or Me Nam (literally the “ mother water " or 
“ main river ”), a river of Siam, the chief highway of the interior, 
on whose yearly rise and fall depends the rice crop of Lower 
Siam. Rising in the Lao or Siamese Slum state of Nan, at a 
height of 1400 ft. upon tlie shoulders of the mountain mass of 
Doi Luang, it is first known a.s the Nam Ngob, after a village of 
that name. As the Nam Nan, still a mountain stream, it flows 
southward through the state so named between high forested 
ranges, and, notwithsUmding the frequent rapids along its course, 
the natives use it in dug-outs for the transport of hill produce. 
From Utaradit, where it leaves the hills of the Lao country, it 
flows southward through the plain of Lower Siam, and is navi¬ 
gable for flat-bottomed native cruft of considerable capacity. 
It is here known as the Nam, or Mcnam Pichai. Below Pichai 
the river flows through forest and swamp, the latter providing 
^st overflow basins for the yearly floods. Thou.sands of tons 
of fish are caught and cured here during the fall of the river after 
the rains. Below Pitsunalok the waters of the Menam Yom, 
the historic river of Siam, upon which two of its ancient capitals, 
Sawankalok and Sukotai, were situated, meander by more than 
one tortuous clayey channel to the main river, and combine to 
form the Nam Po. At Paknam Po the main western tributary 
comes in, the shallow Me Ping, the river of Raheng and Chieng 
Mai, bringing with it the waters of the Me Wang. As the chief 
duty-station for teak, which is floated in large quantities down 
all the upper branches of the river and as a place of transshipment 
for boats, Paknam Po is an important and growing town. 
From this point southwards the river winds by many channels 

’ The chronology in xv. 2, 23, 32, appears to confuse Felcah and 
Pekahiab, and the view has been held tliat they were originally 
one and the same; cf. Cheyne, Eney. Bib. col. 3O43. 


through the richest and most densely populated portion'of Siam. 
About Chainat the Tachin branches off, forming the main 
western branch of the Menam, and falling into t& gulf at a 
point about 24 m. svest of the bar of the main or Bangkok 
river. At Ayuthia, another of the ancient capitals of Siam, the 
Nam Sak flows in from the north-east, an important stream 
affording communication with the rich tobacco district of Fecha- 
bun, and draining the western slopes of the Korat escarpment 

MENANDER (342-2,91 B.C.), Greek dramatist, the chief repre¬ 
sentative of the New comedy, was bom at Athens. He was the 
son of well-to-do parents; his father Diopeithes is identified by 
some with the Athenian general and governor of the Thracian 
Chersonese known from the speech of Demosthenes De Chtr- 
soneso. He doubtless derived his taste for the comic drama 
from his uncle Alexis {q.v.). He was the friend and associate, 
if not the pupil, of Theophrastus, and was on intimate terms 
with Demetrius of Phalerum. He also enjoyed the patronage 
of Ptolemy Soter, the son of Lagus, who inidted hml to his 
court. But Menander, preferring independence and the com¬ 
pany of his mistress Glycera in his villa in the Feiraeus, refused. 
According to the note of a scholiast on the Ibis of Ovid, he was 
drowned while bathing; his countrymen built him a tomb on 
the road leading to Athens, where it was seen by Pau.sanias. A 
well-known statue in the Vatican, formerly thought to represent 
Marius, is now generally supposed to be Menander (although 
some distinguished archaeologists dispute this), and has been 
identified with his statue in the theatre at Athens, also mentioned 
by Pausanias. 

Menander was the author of more than a hundred comedies, 
hut only gained the prize eight times. His rival in dramatic 
art and also in the affections of Glycera was Philemon (?,».), 
who appears to have been more popular. Menander, however, 
believed himself to be the better dramatist, and, according to 
Aulus Gellius, used to ask Philemon : “ Don’t you feel ashamed 
whenever you gain a victory over me ? ” According to 
Caecilius of Calacte (Poiphyry in Eusebius, Praap. evan, x. 3,13) 
he was guilty of plagiarism, his ^tunSiu/M)y being taken bodily 
from the Otaivurrqf of Antiphancs. But, although he attained 
only moderate success during his lifetime, he subsequently 
became tlie favourite writer of antiquity. Copies of his plays 
were known to Sui'das and Eustathius (10th and 11th centuries), 
and twenty-three of them, with commentary' by Psellus, were 
.said to have been in existence at Constantinople in the 16th 
century. He is praised by Plutarch (Comparison of Menander 
and Aristophanes) and Quintilian (Instil, x. 1 . 69), who accepted 
the tradition that he was the author of the speeches publi.shed 
under the name of the Attic orator Chari.sius. A great admirer 
and imitator of Euripides, he resembles him in his keen observa¬ 
tion of practical life, his analysis of the emotions, and his fondness 
for moral maxims, many of which have become proverbial: 
“ The property of friends is common,” “ Whom the gods love 
die young,” ” Evil commimication.s corrupt good manners ” 
(from the Thais, quoted in i Cor. xv. 33). These maxims 
(chiefly monostichs) were afterwards collected, and, with addi¬ 
tions from other sources, were edited as MevuvS/gov yvio/iai 
/loi'oo-Tixoi, a kind of moral textbook for the use of schools. 

Menander found many Roman imitators. The Eunuchus, 
Andria, Heaulonlimuruinenos and Adelphi of Terence (called 
by Caesar “ dimidiutus Menander ”) were Avowedly taken from 
Menander, but some of them appear to be adaptations and combi¬ 
nations of more than one play; thus, in the Andria were combined 
Menander’s ‘ArSpia and Ilepu'^ia, in the Eunuchus the Ewotixos 
and KdAaf, while the Adelphi was compiled partly from Menan¬ 
der and partly from Diphilus. The original of Terence’s Hecyra 
(as of the Phormio) is generally supposed to be, not Menander, 
but Apollodorus of Carystus. The Bacchides and Stichus of 
Plautus were probably based upon Menander’s Ai; 'E^arraTciji' 
and ^t\aScXi£ot, but the Poerudus dues not seem to be from the 
Kap;^8dnu2, nor the MosleUaria from the ^dapa, in spite of the 
similuity of titles. Caecilius Statius, Luscius Lavinius, Tur- 
pilius and Atilius also imitated Menander. _ He was further 
credited with the authorship of some epigrams of doubtful 
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authenticity; the letters addressed to Ptolemy Soter and the 
discourses in prose on various subjects mentioned by Su'idas 
are probably spurious. 

Till the end oi the igth century, all that was known of Menander 
were the fragnunte collected by A. Meineke (ihjj) and T. Kock, 
Camicorum alticorum jragmenta, iii. (i88B). They consist oi some 
i6jO verses or parts of verses, in addition to a considerable number 
of words quoted expressly as from Menander by the old lexico- 
graphen. From 1897 to 1907 papyri were discovered in different 
parti of Egypt, containing fragments of considerable length, 
amounting to some 1400 lines. In 1897, about eighty lines of tlic 
rtupyit ; in 1899, iiity lines of the flrfusupo^feTi ; in 1903, one 
hundred lines (half in a very mutilated condition) from the Kilaat; 
in 1906, two hundred lines from the middle of the ntpiKfipo^fei), 
the part previously discovered containing the dinoufmetU; five 
hunmed lines from the ’EiriT(>fir<isTfi, generally well preserved; 
sixty-three lines (the prologue, list of characters, and the .first 
scene), from the 'llgoii; three hundred and forty lines from the 
Sa^fs (the identification of the two last plays is not considered 
absolutely certain); and twenty lines from an unknown comedy. 
Subsequently, part of a third copy of the wa.s found 

in Egypt, some one hundred and forty lines, half of which were 
already known, while the remainder were new (Abhandlungen der 
kdnigl.-tinhsischtn Gesellschatt dtr Wissenschaften, Leipzig), 1908. 

It is doubtful whether these fragments, which ore of sufficient 
length to afford a basis for the consideration of the merits of 
Menander as a writer of comedies, justify the great reputation 
enjoyed by him in ancient times. With the exception of a scene in 
the 'EviTp^iriu/Tti, which would appeal to the litigious Athenians, 
they contain little that is witty or humorous: there is httlc 
vanety in the characters, the situations are conventional, and the 
plots, not of a highly edifying character, are lacking in originality. 
Menander's chief excellences seem to be facility of language, accurate 
portrayal of manners, and naturalness of the sentiments which he 
puts into the mouth of his dramatis personae. It is remarkabie 
that the maxims, which form the chief part of the earlier collections 
of fragments, are few in the later. 

On Menander generally see monographs by C. Benoit (1K34) and 
ti. Guizot (1835); J. Gcffcken, Studia lu Menander (1898); H. Liibke, 
Mertander und seine Ktfnst (1892); J. Denis, La Com^die grecque 
(1886), vol. ii.; H. Weil,£fi« 2 ps sue tantiquiii grecque (1900). Editions 
of the fragments ; rswpyifi, by J. Nicole, with translation and notes 
(1898) and by B. P. Grenfell and A, S. Hunt, with revised text and 
translation (1898); tlie "Hpur, 'ExirpixosTri, UtftiKripe/iiyij, Sa/xfa, 
by G. Lefebvre and M. Croiact, with introduction, notes and 
translation (Cairo, 1907); J. van Leeuwen, with Latin notes (and 
ed., 1908); L. Bodin and P. Mazon, Extraits de Menandrr 
(Sarnia and Epitrepontes, 1908); E. Croiset, 1 .'Arbitrage, critical 
cd. and translation (1908); C. Robert, Der neue Menander (text 
reconstructed, 1908); Wilamowitz-Mbllendorfl, " Der Menander 
von Kairo " in Neue Jahrbucher fur das klasstsche Altertum (1908), 
pp. 34-O2; German trans. by C. Robi'rt, Seenfn aus Menander 
(1908); English by Unus Multorum (1909). Sec also Wilamowitz- 
Mdllendorfl, " DerLandmann des Menandros ” in Neue JahrbUcher 
(1899), p. 5:3; C. Dziatzko, “ Der Inhalt des Georgos von Menander," 
in Jihein. Mus. liv. 497, Iv. 104; F. Leo, "Der Neue Menander" 
in Hermes, xliii. 120; E. Capps, “ The Plot of Menander’s Epitre¬ 
pontes " in Amer. Joum. of Phitology (1908), p. 410; A. Kretschmar, 
De Menandri reliquiis nuper repertis (i9at>); F. G. Kenyon in 
Quarterly Review (April, 1908); The Times Literary Supplement 
(Sept. 20, 1907); Athenaeum (Oct. 23, 1897; Aug. i, 1908; Oct. 24, 
1908) ; and list of articles in periodicals in Van Lceuwen^s 
edition. (], H. F.) 

HEHANDEB (Mii.inda), a Gracco-Indinn dynast. When the 
Graeco-Indian king Demetrius had been beaten by Eucratides 
of Bactria, about 160 n.c., and the kingdom of Eucratides 
{q.v.) dissolved after his assassination {c. 150 B.r.), a Grefk 
dynasty maintained itself in the Kabul Valley and the Punjab, 
lite only two kings of this dynasty mentioned by classical 
authors are Apollodrtus and Menander, who conquered a great 
part of India. Trogus Pompeius described in his forty-first 
book (see the prologue) “ the indian history of these kings, 
Apollodotus and Menander,” and Strabo, xi. 516, mentions from 
Apollodotuj^^^temita, the historian of the Parthians, that 
Menander **^ffiquered more tribes than Alexander, ns he 
crossed the W^anis to the cast and advanced to the Isamus; he 
and other kirffc (especially Demetrius) occupied also Patalene 
(the 'district ofTktala near Hyderabad on the head of the delta of 
the Indus) and tlw coast which is called the district of Saraostes 
{i.e. Syrastene, in mod. Gujarat, Brahman Saurashira) and the 
kingdom of Sig'erdis (not otherwise known); and they extended, 
their dominion tS the Seres (i.«. the Chinese) and Phryni (?).” 
The last statement is an exaggeration, probably based upon the 
factTthat from the mouth of the Indus trade went as far ns China. 


That the old coins of Apollodotus and Menander, with Greek 
legends, 'were still in currency in Barygaza (mod. Broach), the 
great port of Gujarat, about a.d. 70 we are told by the Periphu 
maris Eryihraei, 48. We possess many of these coins, which 
follow the Indian standard and are artistically degenerate as 
compared with the earlier Graeco-Bactrian and Graeco-Indian 
coins, with bilingual legends (Greek and Kharoshti; see Bactria). 
Apollodotus, who must have been the earlier of the two kings, 
burs the titles Soter, Philopaior, and “ Great King ”; Menander, 
who must have reigned a long time, as his portrait is young on 
some coins and old on others, calls himself Soter and “ Just ” 
(Sixaios). Their reigns may be placed about 140-80 b.c. 
Menander appears in Indian traditions as Milinda; he is praised 
by the Buddhists, whose religion he is said to have adopted, and 
who in the Milindapanha or Milinda Panho (see below), the 
questions of Milinda ” (Rhys Davids, Sacred Books of the East, 
XXXV., xxxvi.) relate his discourses with the wise Kfigasena. 
According to the Indians, the Greeks conquered Ayodhya and 
Pataliputra (Palimbothra, mod. Patna); so the conjecture of 
Cunningham that the river Isamus of Strabo is the Son, the great 
southern tributary of the Ganges (near Patna), may be true. 
The Buddhists praise the power and military force, the energy 
and wisdom of “ Milinda ”; and a Greek tradition preserved by 
Plutarch (Praec. reip. ger. 28, 6) relates that “ when Menander, 
one of the Bactrian kings, died on a campaign after a mild rule, 
all the subject towns disputed about the honour of his burial, 
till at last his ashes were divided between them in equal parts.” 
(The Buddhist tradition relates a similar story of the relics of 
Buddha.) Besides Apollodotus and Menander, we know from 
the coins a great many other Greek kings of western India, 
among whom two with the name of Straton are most con¬ 
spicuous. The last of them, with degenerate coins, seems to 
have been Hermaeus Soter. These Greek dynasts may have 
maintained themselves in some part of India till about 40 b.c. 
But at this time the west, Kabul and the Punjab were already 
in the hands of a barbarous dynasty, most of whom have Iranian 
(Parthian) names, and who seem therefore to have been of 
Arsacid origin (cf. Vincent A. Smith, ” The Indo-Parthian 
Dynasties from about 120 b.c. to a.d. too,” in Zeitschrift der 
deutsehen morgenldndisehen Gesellsehaft, 1906, lx. 69 sqq.). 
Among them Manes, two kings named Azes, Vonones and espe¬ 
cially Gondophares or Hyndophares are the most conspicuous. 
The latter, whose date is fixed by an inscription from the Kabul 
Valley dated from the year 103 of the Samvat era ( a.d. 46), 
is famous by the legend of St Thomas, where he occurs as king 
of India under the name of Gundaphar. Soon afterwards the 
Mongolian Scyths (called Saka by the Indians), who had con¬ 
quered Bactria in 139 b.c., invaded India and founded the great 
Indo-Scythian kingdom of the Kushan dynasty. (See Bactria ; 
and Persia : Ancient History.) (Ho. M.) 

The Milinda Pahhn is preserved in Pali, in Ceylon, Burma and 
Siam, but was probably composed originally in the extreme north¬ 
west of India, and in a dialect spoken in that region. Neither 
date nor author is known; but tlie approximate date must have 
been about the and century of our era. The work is entitled 
Milinda Pahho —that is. The Questions of King Milinda. In it the 
king is represented as propounding to a Buddhist Bhikshu named 
N&gascna a number of problems, puzzles or questions in religioK 
and philosophy; and as receiving, in each case, a convincing reply. 
It is a matter of very little impor^nce whether a tradition of some 
sucli conversations having really taken place had survived to the 
time when the author wrote his book. In any case he composed 
both problems and answers; and his work is an historical romance, 
written to discuss certain points in the faith, and to invest the 
discussion with the interest arising from the story in which it is 
set. I'his plan is carried out with (great skill. An introduction, 
giving the past and present lives of Muinda and Nftgascna, is admir¬ 
ably adapted to fill the reader with the idea of the great ability 
and distinction of the two disputants. The questions chosen are 
just those which would appeal most strongly to the Intellectual 
taste of the India of that age. And the style of the book is very 
attractive. Each particular point is kept within easy limits of 
space, and Is treated in a popular way. But the earnestness of 
the author is not concealed; and he occasionally rises into a very 
real eloquence, The work is several times quoted as authority 
by Buddhaghosa, who wrote abput A.D. 450, and it is the only work, 
not in the canon, which receives this honour. 
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The Milinda has been edited in Pali by V. Trenckner, and trans* 
lated into i^uglish by the present writer, with introductions in which 
the historical and critical points made in this article are discussed 
in detail. There is spaM here to mention only one further fact. 
U. Sylvain Uvy, working in collaboration with M. Specht, has 
shown that there axe two, if not three, Chinese works, written 
between the 5th &nd 7th centuries, on the Questions of Milinda. 
They purport to be translations of Indian works. They are not, 
howcvtf, translations of the Pali text, lliey give, with alterations 
and additions, the substance of the earlier part of the Pali work; 
and are probably derived from a recension that may be older than 
the Pali. 

Authorities. —V. Trenckner. Milinda-pailho (London, 1880); 
Rhys Davids, Questions of King Milinda (2 vols., Oxford, 1890- 
1894); R. Carbe. BetlrUge lur indischtn Kulturgesckichte (Berhn, 
lijoi, ch. 3, Der Milinda^afthay, Milinda Prashriaya, in Sinhalese 
(Colombo, 1877); R. Moms, in the Academy (Jan. ii, 1881); Sylvain 
Livy, Proceedings of the gth International Congress of Orientalists 
(London, 1892), i. 518-529, and Jomttai of the Royal Asiatic Society 
(1891). p. 476. (T. W. R. D.) 

MENAHDER, of Laodicea on the Lycus, Greek rhetorician 
and commentator. Two incomplete treatises on epideictic 
(or show) speeches have been preserved under his name, but it 
is generally considered that they cannot be by the same author. 
Bursian attributes the first to Menander, whom he placed in the 
4th century, and the second to an anonymous rhetorician of 
Alexandria Troas, who possibly lived in the time of Diocletian. 
Others, from the superscription of the Paris MS., assign the 
first to Genethlius of Petrae in Palestine. In view of the general 
tradition of antiquity, that both treatises were the work of 
Menander, it is possible that the author of the second was not 
identical with the Menander mentioned by Suidas, since the name 
is of frequent occurrence in later Greek literature, llie first 
treatise, entitled Atotpont ruv iwiSiutrinwy, discusses the different 
kinds of epideictic speeches; the second, Dcpl ciriStucTtKwv, has 
special titles for each chapter. 

Text in L. Spengel's Rhetores graeci, iii. 329-446, and in 
C. Bursian's “ Der Rhetor Mcnandros und seine Schri(ten " in 
Abhandl. der bayer. Akad. der Wissenschaften, xvi. (1882); see also 
W. Nitsche, Der Rhetor M. und die Scholien su Demosthenes; J. E. 
Sandys, Htsl. of Classical Scholarship (1906), i, 338; W. Christ, 
(fesch. der griechischen l.tUeratur (1898), § 550, 

MENANDER PROTECTOR (llporiicrup, i.e. one of the imperial 
bodyguard.s), ByEantine historian, wa.s bom in Constantinople 
in the middle of the 6th century a.d. The little that is known 
of his life is contained in the account of himself quoted by Suidas. 
He at first took up the study of law, but abandoned it for a life 
of pleasure. When his fortunes were low, the patronage accorded 
1o literature by the emperor Maurice (s8i) encouraged him 
to try writing Instory. He took as his model Agathias (q-v.), 
who like him had been a jurist, and his history begins at the 
(xiint where Agathia.s leaves off. It embraces the period from 
the arrival of the Cotriguri Hunni in Thrace during the reign of 
Justinian in 558 down to the death of the emperor Tiberius in 582. 
Considerable fragments of the work are preserved in the excerpts 
of Constantine Porphyrogenitus and in Suidas. Although 
tlie style is sometimes bombastic, he is considered trustworthy 
and is one of the most valuable authorities for the history of 
the 6th century, especially on geographical and ethnographical 
matters. He was an eye-witness of some of the events he 
describes. Like Agathias, he wrote epigrams, one of which, on a 
S^ersian magus, who became a convert to Christianity and died 
the death of a martyr, is preserved in the Greek anthology 
( 4 nlh. Pal. i. loi). 

The fragments will be found in C. \V. Miillcr, Frag, hist, graec. iv. 
200; J. P. Migne, Pairologia graeca, cxiii., and L. Dindorf, Historici 
graeci minores.'ii.; see also C. Krumbacher, Geschichte der bytan- 
tinischen Litteratur (1897). 

MENANOKABOS, the most civilized of all the true Malays 
of Sumatra, inhabiting the mountains above Padang. Their 
district is regarded as the cradle of the Malay race, and thence 
began, about 1160, those migrations which ended in the trae 
Malays becoming the dominant race throughout the Peninsula 
and the Malay Archipelago, llie Menongkabos are said to be 
the original connuerois of the island, and the real form of the 
word is Mmang-Karbau (“ victory of the buffalo ”), in reference 
to a local legend of a fi^t between a Sumatran and Javanese 


buffalo, ending in victory for the former. Though convert! to 
Islam, the ancient confederate village communes uid the matri¬ 
archal system still exist. The' people ore divided into clans, 
the chiefs together forming the district cooncil. Early in the 
19th century a religious sect was. founded among the Manang- 
kabos, known as “ Padris ” from its zealous proselytism, or 
Orang puti (white men) from the converts being drtesed in 
white. The tendency was towards asceticism, the chief tenet 
being the prohibition of opium, the use of which was made a 
capital offence. The sect brought a large portion of the intoior 
of Sumatra under its rule, but the neighbouring tribes asked 
the Dutch to protect them, and this led to the Netherlands 
government acquiring the Menangkabo territory. 

MENANT, JOACHIM (1820-1899), french magistrate and 
orientalist, was bom at Cherbourg on the i6th of April 1820. 
He was educated for the law, and became vice-president of the 
civil tribunal of Kouen in 1878, and a member of the cour d’appel 
three years later. But he became best known by his studies on 
the cuneiform inscriptions. Among his works on the subject 
of Assyriology are : Recueil d’alph^ets des icritures ctatHformts 
(i860); Exposi des eliments dt la grammaire assyrienne (1868); 
Le Syllabaire assyrien (2 vols., 1869-1873); Les Longues perdtees 
de la Perse et de I’Assyrie (2 voLs.,1885-1886); Les Pierres gravies 
de la Haute-Asie (avals., 1883-1886). He also collaborate with 
Julius Uppert. He was admitted to the Academy of Inscrip¬ 
tions in 1887, and died in Paris on the 30th of August 1899. 

His daughter Delphink (b. 1850) received a prize from the 
Academy fur her Les Parsis, histoire des communautis soro- 
astriennes de Vlnde (1898), and was sent in 1900-1901 to British 
India on a scientific mission, of which she published a report 
in 1903. 

INWARD, LOUIS NICOLAS (1822-1901), French man of 
letters, was bom in Paris on the 19th of October 1822. His 
versatile genius occupied itself in turn with chemistry, poetry, 
painting and history. In 1843 he published, under the pseudo¬ 
nym of L. de Senneville, a translation of Promilhee dilivrL 
Turning to chemistry, he discovered collodion in 1846, but its 
value was not recognized at the time; and its application later 
to surgery and photography brought him no advantage. Ikiuis 
M6nard was a socialist, always in advance of the reform move¬ 
ments of his time. After 1848 he was condemned to imprison¬ 
ment for his Prologue d'une revolution. He escaped to London, 
returning to Paris only in 1852. Until i860 he occupied himself 
wiih classical studies, the fruits of which are to be seen in his 
Poemes (1855), Polytheisme (1863), and two academic 

theses, Ue sacra poesi graecorum and La Morale avant les philo- 
sophes (i860). The next ten years M6nard spent chiefly among 
the Barbizun artists, and he exhibited several pictures. He 
was in London at the time of the Commune, and defended it 
with his pen. In 1887 he became profes.sor at the Ecole des 
Arts d6coratifs, and in 1895 professor of universal history at the 
lI6tel-de-Ville in Paris, liis Reveries d'un paien mystique(i8qb), 
which contained sonnets, philo.sophical dialogues and some 
stories, was followed in 1896 by Poemes et reveries d’un pdien 
mystique. Mdnard died in Paris on the 12th of February 1901. 

His works Include ; Histoire des anciens peuples de I'Orient (1882); 
Histoire des Israilites d'a^is Vexigd.se bihlique (1BH3) and Histoire 
des Grecs (1884-1B8O). There is an appreciation of M6nard in tlie 
opening chapter of Maurice Barris's Voyagmde Sparte. 

MENASHA (an Indian word meaning “ thorn ” or “ island” ), 
a city of Winnebago county, Wisconsin, U.S.A., 88 m. N. of 
Milwaukee, and 14 m. N. of Oshkosh, attractively situated at 
the N. extremity of Lake Winnebago at its outlet into the Fox 
River. Pop. (1890), 4581; (1900), 5589, of whom 1535 were 
foreign-born; (1905, state census), 5960. Menasha is served 
by the Minneapolis St Paul & Sault Ste Marie, the Chicago 
Milwaukee & St Paul, and the Chicago & North-Western 
railways, and by an inter-urban electric railway system. Several 
bridges across the Fox River connect Menasha with Neenah, 
with which it really forms one community industrially. Doty 
Island, at the mouth of the river and divided about equally 
between the cities, is a picturesque and popular summer resort. 
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MENASSEH BEN ISRAE^-MENCIUS 


lienafatt hcic good water power and among its manufactures 
ora paper and sulphite palp, lumber, wooden-ware and cooperage 
pEoducts, woollen and l^t goods, leather, boats and briclu. 
The first white imm to visit the site of Menasha was probably 
Jean Nicolet, who seems to have come in the winter of 1634-1635 
and to have found here villages of Fox and Winnebago Indians. 
Subsequently there were French and English trading posts here. 
The city was settled permanently in 1848, and was chartered 
in 1874. 

MiraABSEH BEN ISRAEL (r. 1604-1657). Jewish leader, was 
bom in Lisbon about 1604, and was brought up in Amsterdam. 
His family had suffered under the Inquisition, but found an 
asylum first in La Rochelle and later in Holland. Here Menasseh 
rose to eminence not only as a rabbi and an author, but also as a 
printer. He established the first Hebrew press in Holland. 
One of his eorhest works El Conciliador won immediate reputa¬ 
tion. It was an attempt at reconciliation between apparent 
discrepancies in various parts of the Old Testament. Among 
his correspondents were Vossius, Grotius and Huet. In 1638 
he decided to settle in Brazil, as he still found it difficult to pro¬ 
vide in Amsterdam for his wife and family, but this step was 
rendered unnecessary by his appointment to direct a college 
founded by the Pereiras. 

In 1644 Menasseh met Antonio de Montcsinos, who persuaded 
him that the North-American Indians were the descendants of 
the lost ten tribes of Israel. This supposed discovery gave a 
new impulse to Menasseh’s Messianic hopes. But he was con¬ 
vinced that the Messianic age needed as its certain precursor 
the settlement of Jews in all parts of the known world. Filled 
with this idea, he turned his attention to England, whence the 
Jews had been expelled since 1290. He iound much Christian 
support in England. During the Commonwealth the question 
of the readmission of the Jews was often mooted under the 
growing desire for religious liberty. Besides this, Messianic 
and other mystic hopes were current in England. In 1650 
appeared an English version of the Hope of Israel, a tract which 
deeply impressed public opinion. Cromwell had been moved to 
sympathy with the Jewish cause partly by his tolerant leanings, 
but chiefly because he foresaw the importance for English com¬ 
merce of the presence of the Jewish merchant princes, some of 
whom had already found their way to I.X)ndon. At this juncture 
Jews received full rights in the colony of Surinam, which had 
been English since 1650. In 1655 Menasseh arrived in London. 
It was during his absence that the Amsterdam Rabbis excom¬ 
municated Spinoza, a catastrophe which would probably have 
been avoided had Menasseh—Spinoza’s teacher—been on the 
spot. One of his first acts on reaching London was the issue of 
ms liumHe Addresses to the Lord Protector, but its effect was 
weakened by the issue of Prynne’s able but unfair Short Demurrer. 
Cromwell summoned the Whitehall Conference in December of 
the same year. To this conference were bidden some of the 
most notable statesmen, lawyers and theologians of the day. 
The chief practical result was the declaration of Judges Glynne 
and Steele that “ there was no law which forbade the Jews’ 
return to England.” Though, therefore, nothing was done to 
regularize the position of the Jews, the door was opened to their 
gradual return. Hence John Evelyn was able to enter in his 
Diary under the date Dec. 14, 1655, “ Now were the Jews 
admitted.” But the'attack on the Jews by Prynne and others 
could not go unanswered. Menasseh repli^ in the finest of his 
works, Viniiciae judaeorum (1656). “ The best tribute to its 
value is afforded by the fact that it has since been frequently 
reprinted in all parts of Europe when the calumnies it denounced 
have been revived ’i (L. WoU), Among those who used in this 
way Menasseh’s Vittdiciae was Moses Mendelssohn (?.«.). Soon 
after Menasseh left London Cmmiwell granted him a pension, 
but he died before h»could enjoy h. Death overtook him at 
Middlebuig, as he was conveying the body of his son Samuel 
home for bariaL 

Menassth ben iirael was the author of many works, bat his 
English tracts remaia the only ones of anportance. His De 
termim vitae was traoslated into Fjigksli fay Focockc, and his 


Conciliator by G. H. Lindo. Among his other works were a 
ritual compendium Ttsoro dos dinim, and a treatise in Hebrew 
on inunortality (Nishmaih haytM), He was a friend of Rem¬ 
brandt, who painted his portrait and engraved four etchings to 
illustrate his Piedra gloriosa. These arepreseryed in the British 
Museum. 

Sob Graetz, History of the Jewe vol. v. eh. ii.; Lucicn Wolf, 
Menasseh hen Israel's Mission to Oliver Cromwell, with a reprint 
of the English pamphlets (London, 1^1): H. A^er, “ A Homage 
to Menasseh ben Israel," in Transactions of the Jewish Historical 
Society of England, i. 25-54. (I- A.) 

MENCIUS, the latinized form of MAng-tsze, “ Mr M 4 ng,” or 
“ M&ng the philosopher,” a Chinese moral teacher whose name 
stands second only to that of Confucius. His statue or spirit- 
tablet (as the case may be) has occupied, in the temples of the 
sage, since our i ith century, a place among ‘‘ the four assessors,” 
and since a.u. 1530 his title has been “ the philosopher M&ng, 
•sage of the second degree.” 

The Mfings or M&ng-suns had been in the time of Confucius 
one of the three great clans of Lu (all descended from the marquis 
Hwan, 711-694 B.C.), which he had endeavoured to curb. 
Their power had subsequently been broken, azai the branch to 
which Mencius belonged had settled in Tsau, a small adjacent 
principality, the name of which remains in Tsau hsien, a district 
of Yenchau Shan-tung. A magnificent temple to Mencius is 
the chief attraction of the district city. The large marble 
statue of Mencius in the courtyard shows much artistic skill, 
and gives the impression of a man strong in body and mind, 
thoughtful and fearless. His lineal representative lives in the 
city, and thousands of M&ngs are.to be found in the neigh¬ 
bourhood. 

Mencius, who died in the year 289 b.c., had lived to a great 
age—some say to his eighty-fourth year, placing his birth in 
372 B.C., and others to his ninety-seventh, placing it in 385, 
All that we are told of his father is that he died in the third year 
of the rhild, who was thus left to the care of his mother. Her 
virtues and dealings with her son were celebrated by a great 
writer in the 1st century before our era, and for two thousand 
years she has been the model mother of China. 

Mencius is more than forty years old when he come.s before us 
as a public character. He must have spent much time in study, 
investigating questions a.s to the fundamental principles of morals 
and society, and brooding over the condition of the country. 
The history, the poetry, the institutions and the great men of the 
past had received his attention. He intimates that he tiad been 
in communication with men who had been disciples of Confucius. 
That sage had become to him the chief of mortal men, the object 
of his untiring admiration; and in the doctrines which he had 
taught Mencius recognized the truth for want of an appreciation 
of which the bonds of order all round him were being relaxed, and 
the kingdom hastening to anarchy. 

When he first comes forth from Tsau, he is accompanied by 
several eminent dLsciples. He had probably imitated Confucius 
in becoming the master of a school, and encouraging the resort 
to it of inquiring minds that he might resolve their doubts and 
unfold to them the right methods of government. One of his 
sayings is that it would be a greater delight tu the superior mav 
to get the youth of brightest promise around him and to teach 
and train them than to enjoy the revenues of the kingdom. His 
intercourse with his followers was not so intimate as that of 
Confucius had been with the members of his selected circle; and, 
while he maintained his dignity among them, he was not able 
to secure from them the same homage and reverent admiration. 

More than a century had elapsed since the death of Confucius, 
and during that period the feudal kingdom oi Chau had been 
showing more and more of the sigBE of dissolution, and portea- 
tons errors that threatened to upset all sodai order were widely 
disseminated. The sentiment of loyal^ to the dynasty had 
disappfared. Several cf the marquesses and other feudal princes 
of e^ier tunes had usurped the title of king. The smaliBr fiefs 
had been absorbed by the larger ones, or reduced to helpless 
dependence on them. Tsin, after greatly extending its territory, 
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had broken up into three powerful kingdoms, each about as 
large as England. Mencius found the nation nominally one, 
and with, the traditions of two thousand years affirming its 
essential unity, but actually divided into seven monarchies, 
each seeking to subdue the others under itself. The consequences 
were constant warfare and chronic misery. 

In Confucius’s time we meet with recluses who had withdrawn 
in disgust from the world and its turmoil; but these had now 
given place to a class of men who came forth from their retire¬ 
ments provided with arts of war or schemes of policy which 
they recommended to the contending chiefs, ever ready to 
change their allegiance as they were moved by whim or interest. 
Mencius was once asked about two of them, “ Are they not really 
great men ? Let them be angry, and all the princes are afraid. 
Let them live quietly, and the flames of trouble are everywhere 
extinguished.’’ He looked on them as little men, and delighted 
to proclaim his idea of the great man in such language as the 
following:— 

"To dwell in love, the wide house of the world, to stand in 
propriety, the correct seat of the world, and to walk in righteous¬ 
ness, the great path of the world; when he obtains his desire lor 
office, to practise his principles for the good of the people, and 
when that desire is disappointed, to practise them alone; to be 
above the power of riches and honours to make dissipated, of 
poverty and mean condition to make swerve from the right, and of 
power and force to make bond—-these characteristics constitute 
the great man." 

Most vivid are the pictures which Mencius gives of the con¬ 
dition of the people in consequence of the wars of the states. 
“The royal ordinances were violated; the multitudes were 
oppressed; the supplies of food and drink flowed away like 
water.” It is not wonderful that, when the foundations of 
government were thus overthrown, speculations should have 
arisen that threatened to overthrow what he considered to be 
the foundations of truth and all social order. “ A shrill-tongued 
barbarian from the south,” as Mencius called him, proclaimed 
the dissolution of ranks, and advocated a return to primitive 
simplicity. He and his followers maintained that learning was 
quackery, and statesmanship craft and oppression, that prince 
and peasant should be on the same level, and every man do 
everything for himself. Another, called Yang-chu, denied 
the difference betw^ virtue and vice, glory and shame. 
Tt was the same with all at death. TTie conclusion there¬ 
fore was: “ Let us eat and drink; let us gratify the ears 
and eyes, get servants and maidens, beauty, music, wine; 
when the day is insufficient, cany it on through the night. 
Each one for himaelf.” Against a third heresiarch, of a very 
different stamp, Mencius felt no less indignation. This was Mo 
'll, who found the source of all the evils of the time and of all 
time in the want of mutual love. He taught, therefore, that 
men should love others as themselves; princes, the states of 
other princes as much as their own; children, the parents of 
others as much as their own. Mo, in his gropings, had got hold 
of a noble principle, but he did not apprehend it distinctly nor 
set it forth with discrimination. To our philosopher the doctrine 
app^ed contrary to the Confucian orthodoxy about the five 
relations of society; and he attacked it without mercy and with 
^ equal confusion of thought. “ Yang’s principle,” he said, 

“ is ‘ each one for himsdf,’ which does not acknowledge the claims 
of the sovereign. Mo’s is ‘to love all equally,’ which does 
not acknowledge the p^uliar affection due to a father. But to 
acknowledge neither king nor father is to be in the state of a 
beast. T^e way of benevolence and righteousness is .stopped up.” 

On this ocean of lawlessness, wickedness, heresies and misery 
Mencius looked out from the quiet of his school, and his spirit 
was stirred to attempt the rescue of the people from misrule 
and error. “ If Heaven,” he said, “ wishes that the kingdom 
should eiijoy tranquillity and good order, who is there besides 
me to bring it about ? ” He formed his plan, and proceeded 
to put it in execution. He would go about among the different 
kings till he should find one among them who would follow 
his counsels and commit to him the entire administration of 
his government. That obtained, he did not doubt that in a 
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few yean there would bet a kingdom so strong and so good that 
all rulers would acknowledge its superiority, and the pe^ 
hasten from ^ quarters to crown its sovereign as monoKh 
of the wh^ of China. This plan was much the same os that 
of Confucius had been; but, with the bolder character that 
beloi^d to him, Mencius took in one respect a position from 
which “ the master" would have shrunk. The former was 
always loyal to Ch&u, and thought he could save the country 
by a refomiation; the latter saw the day of Chfiu was past 
and the time was come for a revolution. Mencius’s view was 
the more correct, but he was not wiser than the sage in fore¬ 
casting for the future. They could think only of a reformed 
dynasty or of a changed dynasty, ruling according to the model 
principles of a feudal constitution, which they described in 
glowing language. They desired a repetition of the golden 
age in the remote past; but soon after Mencius disappeared 
from the stage of life there came the sovereign of Ch^n, and 
solved the question with fire and sword, introducing the 
despotic empire which has since prevailed. 

The question may be asked, “How, in the execution of 
his plan, was Mencius, a scholar, without wealth or station, 
to find admission to the courts of lawless and unprincipled 
kings, and acquire the influence over them which he expected ? ” 
The answer can only be found by bearing in mind the position 
accorded from the earliest times in China to men of virtue and 
ability. The same written character denotes both scholars 
and officers. They are at the top of the social scale—the 
first of the four classes into which the population has always 
been divided. This appreciation of learning or culture has 
exercised a powerful influence over the government under 
both conditions of its existence; and out of it grew the system 
of making literary merit the passport to official employmenL 
The ancient doctrine was that the scholar’s privilege was from 
Heaven as much as the sovereign’s ri^ht; the modem system 
is a device of the despotic rule to put itself in Heaven’s plwe, 
and have the making of the scholar in its own hands. The 
feeling and conviction out of which the system grew prevailed 
in the time of Mencius. The dynasties that had successively 
ruled over the kingdom had owed their establishment not 
more to the military genius of their founders than to the wisdom 
and organizing ability of the learned men, the statesmen, 
who were their bosom friends and trusted counsellors. Why 
should not he become to one of the princes of his day what f Yin 
had been to Thang, and Thai-kung Wang to King Wan, and 
the duke of Chiu to Wu and Ch’tag ? But, though Mencius 
might be the equal of any of those worthies, he knew of no prince 
like ThMg and the others, of noble aim and soul, who would 
adopt his lessons. In his eagerness he overlooked this condition 
of success for his enterprise. He might meet with such a 
ruler as he looked for, or he might reform a bad one, and make 
him the coadjutor that he required. On the strength of these 
peradventures, and attended by several of his disciples, Mencius 
went for more than twenty years from one court to another, 
always baffled, and always ready to try again. He was received 
with great respect by kings and princes. He would not enter 
into the service of any of them, but he occasionally accepted 
honorary offices of distinction; and he did not scruple to receive 
large gifts which enabled him to live and move about as a man 
of wealth. In delivering his message he ^as as fearless and 
outspoken as John Knox. He lectured great men, and ridiculed 
them. He unfolded the ways of the old sage kings, and pointed 
out the path to universal sway; but it was all in vain. He 
could not stir any one to honourable action. He confronted 
heresy with strong arguments and expose^it with withering 
9arca.sm; but he could work no deliverance in the earth. The 
last court at which we find him was that of Lu, probably in 
310 B.c. The marquis of that state had given office to Yo-chang, 
one of Mencius’s disciples, and he hoped that this might be the 
means of a favourable hearing for himself. So it had nearly 
happened. On the suggestion of Yo-ching the marquis had 
ordered his carriage to be yoked, and was about to step into it 
and proceed to bring Mencius to his palace, when an unworthy 
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iavourite stepped in and diverted him from his purpose. The 
disciple told his master what liad occurred, reproaching the 
favourite for his ill-timed intervention.; Menaus, however, 
said to him, “ A man’s advancement or the arresting of it may 
seem to be efiected by others, but is really beyond their power. 
My not finding in the marquis of Lu a ruler who would cofifidc 
in me and put my lesson-s in practice is from Heaven.” 

Mencius accepted this incident as a final intimation to him 
of the will of Heaven. He had striven long against adverse 
circumstances, but now he bowed in submission. He withdrew 
from courts and the public arena. According to tradition 
he passed the last twenty years of his life in the society of his 
disciples, discoursing to them, wd giving the finishing touches 
to the record of hu conversations and opinions, which were 
afterwards edited by them, and constitute his works. Mencius 
was not .so oracular, nor so self-contained, as Confucius; but 
his teachings have a vivacity and sparkle all their own. 

Mencius held with Confucius—and it was a doctrine which had 
descended to them both from the remotest antiquity—that royal 
government is an institution of God. An ancient sovereign had 
said that " Heaven, having produced the people, appointed for 
them rulers, and appointed for them teachers, who should be assist¬ 
ing to God." Our philosopher, adopting this doctrine, was led by 
the manifest incompetency of MI the rulers of his time I0 ask how 
it could be known on what individual the appointment of Heaven 
had fallen or ought to fall, and be concluded tliat this could be 
ascertained only from his personal character and liis conduct of 
affairs. The people must find out tlie will of Heaven as to who 
should be their nuer for themselves. There was another old saying 
which delighted Mencius—'' Heaven sees as the people .see; Heaven 
hears as the people hear." He .taught accordingly that, while 
government is from God, the governors are from the people;— vox 
populi vox Dei. No claim then of a " divine right should be 
allowed to a sovereign if he were not exercising a rule for the good 
of the people. " The people ore the most important element in 
a nation; the altars to the spirits of the land and grain are the second; 
the sovereign Is the lightest." Mencius was not afraid to follow 
this utterance to its consequences. The monarch whose rule is 
injurious to the people, and who is deaf to remonstrance and counsel, 
should be dethroned. In such a case " killing is no murder." 
But who is to remove the sovereign that thus ought to lie removed ? 
Mencius had three answers to this difficult question. First, he 
would have the members of the royal house perform the task. 
l/et them disown their unworthy head, and appoint some better 
individual of their number in his room. If they could not or would 
not do this, he thought, secondly, that any high minister, though 
not allied to the royal house, might take summj^ measures with 
the sovereign, assuming that he acted purely with a view to the 
public weal. His third and grand device was what he called “ the 
minister of Heaven." When the sovereign had become a pest 
instead of a blessing, he believed tliat Heaven would raise up some 
one for the help of the people, some one who should so conduct 
himself in his original sulxirdinate position as to draw all eyes 
and hearts to himself. Let him then raise the standard not of 
rebellion but of righteousness, and he could not help attaining to 
the highest dignity. Mencius hoped to find one among the rulers 
of his day who might be made into such a minister, and he counselled 
one and another to adopt measures with lhal object. It was in 
fact counselling rebellion, but he held that the house of ChAu had 
forfeited its titie to the throne. 

A good government according to his ideal must lie animated by 
a spirit of benevolence, and ever pursue a policy of righteousness. 
Its aims must be, first, to make the people well off, and next, to 
educate them. No one was fit to occupy the throne who could 
be happy while any of the people were miserable, who delighted 
in wax, who could indulge in palaces and parks which the poorest 
did not in a measure share with him. Game laws received his 
emphatic condemnation. Taxes should be light, and all tlve regula¬ 
tions for agriculture and commerce of a character to promote and 
encourage them. The rules which he suggested to secure those 
objects had reference to the existing condition of his country, 
but they are susceptible of wide application. They carry in them 
schemes of drainage and irrigation for land, and of free trade for 
commerce. But it must be, he contended, that a sufficient and 
certain livelihood l|g secured for all the people. Without this their 
,y4>irt« would be unsettled, and they would proceed to every form 
al wild licence. They would break the laws, and the ruler would 
'^R iipi sh them—punish those whom his neglect of his own duties 
had plunged into poverty, of which crime was the consequence. 
He would be, not their ruler, but their " trapper." 

Sofposing the people to be made well off, Mencius taught that 
education should oe provided for them all. He gave the marquis 
of Thadg a programme of four kinds of educational institutions, 
whltA he wished him to estahHsh in his state—in the villages and 
the Ibwns, for the poor as well as the rich, so that none might be 


ignorant of his duties in the various relations of sqcisty. But 
after all, unless the pwple could get food and clothing by their 
labour, he had not much faith in the power of education to make 
them virtuous. Give him, however, a government fulfilling the 
conditions that be laid down, and he was confident tbeK would 
soon be a people, all contented, all virtuous. And be saw nothing 
to prevent the realization of such a government. Any ruler might 
become, if he would, " the minister of Heaven," who was his ideal, 
and the influence of his example and administration would be all- 
powerful. The people would flock to him as their parent, and 
help him to do justice on the foes of truth and happiness. Pulse 
and grain would be abundant as water and fire, and the multitudes, 
well clothed, and well principled, would sit under the shade of their 
mulberry trees, and hail the ruler " king by the grace of Heaven." 

.Opinions were much divided among his contemporaries on the 
subjMt of human nature. Some held that the nature of man is 
neimer good nor bad; he may be made to do good and also to do 
evil. Others held that the nature of some men is good, and that 
of others bad; thus it is that the best of men sometimes have bad 
sons, and the worst of men good sons. It was also maintamed 
that the nature of man is evil, and wliatever good appears in it is 
the result of cultivation. In opposition to all these views Mencius 
contended that the nature of man is good. " Water," he said, 

" will flow indifferently to the east or west; but wiU it flow 
mdiflerently up or down ? The tendency of man's nature 
to goodness is like the tendency of water to flow downwards. 
By striking water you may make it leap over your forelirad; and 
by damming and leading it you may make it go up a hill. But 
such movements are not according to the nature of water; it is 
the force applied which causes them. When men do what is not 
good, their nature has been dealt with in this way." With various, 
but equally felicitous, illustration he replied to his different oppo¬ 
nents. Sometimes he may seem to express himself too strongly, 
but an attentive study of his writings shows that he is speaking 
of our nature in its ideal, and not as it actually is—as we may 
ascertain, by an analysis of it, tliat it wa.s intend^ to be, and not 
as it has been made to become. 

Mencius insists on the constituents of human nature, dwelling 
especially on the principles of benevolence, righteousness, propriety, 
and wisdom or knowledge, the last incluaing the judgment of 
conscience. " These," said he, *' are not infused into us from 
without. Men have these four principles just as they have their 
four limbs.” But man has also instincts and appetites which 
seek their own gratification without reference to righteousness 
or any other control. He met this difficulty by contending tliat 
human nature is a constitution, in which the higher principles are 
designed to rule the lower, " Some constituents of it are noble 
and some ignoble, some great and some small. 'The great must 
not be injured for the small, nor the noble for the ignoble. 

One ol his roost vigorous vindications of his doctrine is the 
following ; " For the mouth to desire flavours, the eye colours,, 
the ear sounds, and the four limbs case and rest belong to man's 
nature. An individual's lot may restrict him from the gratification 
of them; and in such a case the superior man will not .say, ' My 
nature demands that pleasure, and 1 will get it.' On the othei*> 
hand, there are love between father and son, righteousness bclwe*»? 
ruler and minister, the rules ol ceremony between host and gue.sl, 
and knowledge seen in recognizing the able and virtuous, and jn 
tiie sage's fulfilling the heavenly course;— the.se arc appointed (by 
Heaven). But they also belong to our nature, and the sujierior man 
will not say,' The circumstances of my lot relieve me from them.' " 

When he proceeded from liis ideal of human nature to accouut 
for the actual phenomena of conduct, he was necessarily less success¬ 
ful. “There is nothing good,” he said, "that a man cannot do; 
he only does not do it." But why does he not <Io it ? Against 
the stubborn fact Mencius beats his winfts and shatters his weapons 
—all in vain. He mentions a few ancient worthies who, he con¬ 
ceived, had always been, or who had become, perfectly virtuous. 
Above them all he extols Confucius, taking no notice of that sage's 
confession that he had not attained to conformity to his own rule 
of doing to others as he would have them do to him. No suqjr 
acknowledgment about himself ever came from Mencius. Therein 
he was inferior to his predeces.sor : he had a .subtler faculty of 
thought, and a much more vivid imagination; hut he did not know 
himself nor his special subject of human nature so well. 

A few passages illustrative of his style and general teachings 
will complete all that can be said of him here. His thoughts, 
indeed, were seldom condensed like those of " the master into 
aphorisms, and should be read in their connexion; but we^ have 
from him many words of wisdom that have been as goads to millions 
for more than two thousand years. For instance :— 

" Though a man may be wicked, yet, if he adjust his thoughts, 
fast, and bathe, he may sacrifice to God.”’ 

" When Heaven is about to confer a gibat office on any man, it 
first exercises his mind with suffering, and his sinews an d bone s 
wito toil. It exposes his body to hunger, subjects him to extreme 
poverty, and confounds his undertakings. In all these ways 
it simulates his mind, strengthens his nature, and supplies his 
incompetencies." 

“ The great man is he who does not lose his child-hsart. 
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had broken up into three powerful kingdoms, each about as 
large as England. Mencius found the nation nominally one, 
and with, the traditions of two thousand years affirming its 
essential unity, but actually divided into seven monarchies, 
each seeking to subdue the others under itself. The consequences 
were constant warfare and chronic misery. 

In Confucius’s time we meet with recluses who had withdrawn 
in disgust from the world and its turmoil; but these had now 
given place to a class of men who came forth from their retire¬ 
ments provided with arts of war or schemes of policy which 
they recommended to the contending chiefs, ever ready to 
change their allegiance as they were moved by whim or interest. 
Mencius was once asked about two of them, “ Are they not really 
great men ? Let them be angry, and all the princes are afraid. 
Let them live quietly, and the flames of trouble are everywhere 
extinguished.’’ He looked on them as little men, and delighted 
to proclaim his idea of the great man in such language as the 
following:— 

"To dwell in love, the wide house of the world, to stand in 
propriety, the correct seat of the world, and to walk in righteous¬ 
ness, the great path of the world; when he obtains his desire lor 
office, to practise his principles for the good of the people, and 
when that desire is disappointed, to practise them alone; to be 
above the power of riches and honours to make dissipated, of 
poverty and mean condition to make swerve from the right, and of 
power and force to make bond—-these characteristics constitute 
the great man." 

Most vivid are the pictures which Mencius gives of the con¬ 
dition of the people in consequence of the wars of the states. 
“The royal ordinances were violated; the multitudes were 
oppressed; the supplies of food and drink flowed away like 
water.” It is not wonderful that, when the foundations of 
government were thus overthrown, speculations should have 
arisen that threatened to overthrow what he considered to be 
the foundations of truth and all social order. “ A shrill-tongued 
barbarian from the south,” as Mencius called him, proclaimed 
the dissolution of ranks, and advocated a return to primitive 
simplicity. He and his followers maintained that learning was 
quackery, and statesmanship craft and oppression, that prince 
and peasant should be on the same level, and every man do 
everything for himself. Another, called Yang-chu, denied 
the difference betw^ virtue and vice, glory and shame. 
Tt was the same with all at death. TTie conclusion there¬ 
fore was: “ Let us eat and drink; let us gratify the ears 
and eyes, get servants and maidens, beauty, music, wine; 
when the day is insufficient, cany it on through the night. 
Each one for himaelf.” Against a third heresiarch, of a very 
different stamp, Mencius felt no less indignation. This was Mo 
'll, who found the source of all the evils of the time and of all 
time in the want of mutual love. He taught, therefore, that 
men should love others as themselves; princes, the states of 
other princes as much as their own; children, the parents of 
others as much as their own. Mo, in his gropings, had got hold 
of a noble principle, but he did not apprehend it distinctly nor 
set it forth with discrimination. To our philosopher the doctrine 
app^ed contrary to the Confucian orthodoxy about the five 
relations of society; and he attacked it without mercy and with 
^ equal confusion of thought. “ Yang’s principle,” he said, 

“ is ‘ each one for himsdf,’ which does not acknowledge the claims 
of the sovereign. Mo’s is ‘to love all equally,’ which does 
not acknowledge the p^uliar affection due to a father. But to 
acknowledge neither king nor father is to be in the state of a 
beast. T^e way of benevolence and righteousness is .stopped up.” 

On this ocean of lawlessness, wickedness, heresies and misery 
Mencius looked out from the quiet of his school, and his spirit 
was stirred to attempt the rescue of the people from misrule 
and error. “ If Heaven,” he said, “ wishes that the kingdom 
should eiijoy tranquillity and good order, who is there besides 
me to bring it about ? ” He formed his plan, and proceeded 
to put it in execution. He would go about among the different 
kings till he should find one among them who would follow 
his counsels and commit to him the entire administration of 
his government. That obtained, he did not doubt that in a 
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few yean there would bet a kingdom so strong and so good that 
all rulers would acknowledge its superiority, and the pe^ 
hasten from ^ quarters to crown its sovereign as monoKh 
of the wh^ of China. This plan was much the same os that 
of Confucius had been; but, with the bolder character that 
beloi^d to him, Mencius took in one respect a position from 
which “ the master" would have shrunk. The former was 
always loyal to Ch&u, and thought he could save the country 
by a refomiation; the latter saw the day of Chfiu was past 
and the time was come for a revolution. Mencius’s view was 
the more correct, but he was not wiser than the sage in fore¬ 
casting for the future. They could think only of a reformed 
dynasty or of a changed dynasty, ruling according to the model 
principles of a feudal constitution, which they described in 
glowing language. They desired a repetition of the golden 
age in the remote past; but soon after Mencius disappeared 
from the stage of life there came the sovereign of Ch^n, and 
solved the question with fire and sword, introducing the 
despotic empire which has since prevailed. 

The question may be asked, “How, in the execution of 
his plan, was Mencius, a scholar, without wealth or station, 
to find admission to the courts of lawless and unprincipled 
kings, and acquire the influence over them which he expected ? ” 
The answer can only be found by bearing in mind the position 
accorded from the earliest times in China to men of virtue and 
ability. The same written character denotes both scholars 
and officers. They are at the top of the social scale—the 
first of the four classes into which the population has always 
been divided. This appreciation of learning or culture has 
exercised a powerful influence over the government under 
both conditions of its existence; and out of it grew the system 
of making literary merit the passport to official employmenL 
The ancient doctrine was that the scholar’s privilege was from 
Heaven as much as the sovereign’s ri^ht; the modem system 
is a device of the despotic rule to put itself in Heaven’s plwe, 
and have the making of the scholar in its own hands. The 
feeling and conviction out of which the system grew prevailed 
in the time of Mencius. The dynasties that had successively 
ruled over the kingdom had owed their establishment not 
more to the military genius of their founders than to the wisdom 
and organizing ability of the learned men, the statesmen, 
who were their bosom friends and trusted counsellors. Why 
should not he become to one of the princes of his day what f Yin 
had been to Thang, and Thai-kung Wang to King Wan, and 
the duke of Chiu to Wu and Ch’tag ? But, though Mencius 
might be the equal of any of those worthies, he knew of no prince 
like ThMg and the others, of noble aim and soul, who would 
adopt his lessons. In his eagerness he overlooked this condition 
of success for his enterprise. He might meet with such a 
ruler as he looked for, or he might reform a bad one, and make 
him the coadjutor that he required. On the strength of these 
peradventures, and attended by several of his disciples, Mencius 
went for more than twenty years from one court to another, 
always baffled, and always ready to try again. He was received 
with great respect by kings and princes. He would not enter 
into the service of any of them, but he occasionally accepted 
honorary offices of distinction; and he did not scruple to receive 
large gifts which enabled him to live and move about as a man 
of wealth. In delivering his message he ^as as fearless and 
outspoken as John Knox. He lectured great men, and ridiculed 
them. He unfolded the ways of the old sage kings, and pointed 
out the path to universal sway; but it was all in vain. He 
could not stir any one to honourable action. He confronted 
heresy with strong arguments and expose^it with withering 
9arca.sm; but he could work no deliverance in the earth. The 
last court at which we find him was that of Lu, probably in 
310 B.c. The marquis of that state had given office to Yo-chang, 
one of Mencius’s disciples, and he hoped that this might be the 
means of a favourable hearing for himself. So it had nearly 
happened. On the suggestion of Yo-ching the marquis had 
ordered his carriage to be yoked, and was about to step into it 
and proceed to bring Mencius to his palace, when an unworthy 
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way he obtained a farther generation, which on the average 
was cumpoiied of three tails to one dwarf. Subsequent experi¬ 
ment showed that the 

Ta D—--- ---.P dwarfs always bred true, 

I as did also one out of 

1 — r every three tails j the two 

lyj.remaining tails behaved 

I _ as the original hybrids in 

rri pTi D.p giving three tails to one 

II I * dwarf. Having regard to 

i. * X « characters, tallness 

T 7 [T][T]D 7 . dwarfness, three and 

I ' only three kinds of pieas 

Flo. I. exist, viz. dwarfs which 

breed true, tails which 
breed true, and tails which give a fixed proportion of tails 
and dwarfs. The relation between these three forms may 
be briefly summarized in the subjoined scheme, in which 
pure taU and dwarf are represented by T and D respectively, 
while [T] denotes the tails which do not breed true. Experi¬ 
ments were also made with several other pairs of characters, 
and the same mode of inheritance was shown to hold good 
tiiroughout. 

Unit-Characters. —As Mendel clearly perceived, these definite 
results lead inevitably to a precise conception of the consti¬ 
tution of the reproductive cells, or gametes; and to appreciate 
fully the ebanppe wrought in our pxiint of view necessitates 
a brief digression into the essential features of the reproductive 
process. A sexual process (see Skx) is almost universal among 
animals and plants, and consists essentially of the union of 
two gametes, of which one is produced by either parent. Every 
gamete contains small definite bodies known as chromo.somes, 
and the number of these is, with few known exceptions, con¬ 
stant for the gametes of a given species. On the fusion of two 
gametes the resulting cell or zygote has therefore a double 
structure, for it contains an equal number of chromosomes 
brought in by the pmternol and by the maternal gamete 
—in the case of a plant by the pollen grain as well as by the 

ovule. Tly a process of rc- 
? peated division the zygote 

i——1 | I |B|| gives rise to a pdant (or an 

Parents ,—, animal) whoSe cells appjar- 

A i\ ently retain the double 

/ \ structure throughout. Ccr- 

j \ tain of the cells of such a 

ayJ iiiQ ^ @ the germ 

cells and are .set apart, as 
, it were, for the formation 

• P* ?y»ete I-1 of gametes. Histology has 

11—11 shown that when this occurs 

the cells lose the double 
structure which they had 
^ hitherto possessed, and that 
C r—I ^ I as the result of a process 

•g I known as the reduction 

« ® division gametes arc formed 

I in which the number of 

J I—. chromosomes is, one hajf 

c of that which characterizes 

the cells of the zygote. It 
wmm is generally acknowledged 

Fi Zygaia that the chromosomes play 

FIg. 2. an important part in the 

hereditary process, and it is 
possible that the divisions which they undergo in gametogenesis 
are connected with the observed inheritance of characters. 
We shall refer later to the few observations which seem to connect 
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the two sets of phenomena. 

Our conception of what occurs when a cross is made between 
two individuals may be illustrated by the diagram which forms 
fig. 2. Zygotes are here represented by squares and gametes 
by circles. The dominant and recessive characters are indicated 


by small plain md black rectangles. Each zygote must con¬ 
tain two and each gamete but one of these unit-characters. 
Zygotes such as the original parents which breed true to a given 
character are said to be homozygous for that character, and 
from their nature such homozygotes must, produce identical 
gametes. Consequently when a cross is made only one kind 
of zygote can be formed, viz. that containing both the 
dominant and recessive unit-characters. When the germ-cells 
of such a heterozygote split to form gametes, tliese, as indicated 
in fig. 2, will be of two sorts containing the dominant and re¬ 
cessive characters respectively, and will be produced in equal 
numbers. If we are dealing with a hermaphrodite plant such as 
the pea the ovules will consist of one half bearing only the 
dominant character and one half bearing only the recessive 
character; and this will be true also of the pollen grains. 
Consequently each dominant ovule has an equal chance of 
being fertilized by a dominant or by a recessive pmllen grain, 
and the dominant ovules must therefore give rise to equal 
numbers of dominant homozygous and of heterozygoas plants. 
Similarly the recessive ovules must give rise to equal numbers 
of recessive homozygotes and of heterozygotes. Hence of 
the total offspring of such a plant one quarter will be pure 
dominants, one quarter recessives, and one halt heterozygotes 
as indicated in fig. 2. Where one character is completely 
dominant over the other, heterozygotes will be indistinguish¬ 
able in appearance from the homozygous dominant, and the 
Fjj generation will be composed of three plants of the domi¬ 
nant form to each recessive. Tliese are the proportions actually 
found by Mendel in the pea and by many other more recent 
observers in a number of plants and animals. The experi¬ 
mental facts arc in accordance with the conception of unit- 
characters and their transmission from zygote to gamete in 
the way outlined above; and the numerical rc.sults of breeding 
experiments are to be regarded as proving that in the forma¬ 
tion of gametes from the heterozygote the unit-characters are 
treated as unblending entities separating cleanly, or segregating, 
from one another. From this it folhrws that any gamete fan 
carry but one of a pair of unit-characters and must therefore 
be pure for that character. The principle of the segregation 
of characters in gametogenesis with its natural corollary, 
the purity of the gametes, is the essential part of Mendel’s 
discoveries. The quite, distinct phenomenon of dominanee 
observed by him in Pisum occurs in many otlicr cases, hut, as 
will appear below, is by no means universal. 

Mendelian inheritance in ils simplest form, 
i.e. for a single pair of characters, has already been .shown to 
occur in many species of animals and plants, and for many 
ve-y diverse characters. In some cases complete dominance 
of one of the pair of unit-characters occurs; in others the form 
of heterozygote is more or less intermediate. IVesh cases 
are con'-nually being recorded and the following short list 
can but serve to give some idea of the variety of characters in 
which Mendelian inheritance has been demonstrated. 

A. Domiaance nearly or quite complete. (The dominant 
character is given first.) 

TaU and dwarf habit (pea, sweet pea). 

Round seed and wrinkled seed (pea). 

I-ong pollen and round pollen (sweet pea). 

Starch and sugar endosperm (maize). 

Hoarinefis and absence of hairs (stocks, Lyciti ' 

Beardless and bearded condition (wheat). 

Prickliness and smoothness of fruits {Datura). 

Palm and fern leaf {Primula). 

Purple and red flowers (sweet pea, stocks, &c.). 

Fertility and sterility of anthers (sweet pea). 

Susceptibility and immunity to rust (wheat). 

Rose comb and single comb (fowls). 

Black and white plumage (Rosecomb bantam.s'. 

Grey and black coat colour (rabbits, mice). 

Bay and chestnut coat colour (horses). 

Pigmentation and albinism (rabbits, rats, mice). 

Pmled and homed condition (cattle). 

Short and long " Angora " coat (rabbits). 

Mortnal and waltzing habit (mice). 

Deformed hand with but two phalanges in digits and normal 
hand (man). 
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B. Absence of domiiunce, tiie hetsrosy^tB. being more or less 
iotennediat? in form. 

Black and white splashed plumage (Andalusian fowls). 

Lax and dense ears (wheat). 

Six rowed and two rowed ears (barley). 

Dominance. —^Tte meaning of this phenomenon is at present 
obscure, and_ we can make no suggestion as to why it should 
be complete in one case, partial in another, and entirely absent 
in a third. When found it is as a lule definite and orderly, 
but there are cases known where irregularity exists. The 
extra toe characteristic of certain breeds of fowls, such as Dork¬ 
ings, behaves generally as a dominant character, but in certain 
cases it has been ascertained that a fowl without an extra toe 
may yet carry the extra toe character. It is pos.sible that in 
some cases dominance may be conditioned by the presence of 
other features, and certain crosses in sheep lend colour to the 
supposition that sex may be such a feature. A cross between 
the polled Suffolk and the homed Dorset breeds results in 
homed rams and polled ewes only, though in the K„ generation 
both sexes appear with and without horns. At "pre.sent the 
simplest hypothesis which fits the facts is that horns are domi¬ 
nant in the male and recessive in the female. It is important 
not to confuse cases of apparent reversal of dominance such 
as the above with cases in which a given visible character may 
be the result of two entirely different causes. One white hen 
may give only colour chicks by a coloured cock, whilst the 
.same rock with another white hen, indistinguishable in appear¬ 
ance from the former, will give only white chickens containing 
a few dark ticks. There is here no reversal of dominance, 
but, as has been abundantly proved by experiment, there are 
two entirely distinct classes of white fowls, of which one is 
dominant and the other recessive to colour. 

The Presence and Absence. Hypothesis. —Whether the pheno¬ 
menon of dominance occur or not, the unit-characters exist 
in pairs, of which the members are seemingly interchangeable. 
In virtue of this behaviour the unit-characters forming such 
a pair have been termed allelomorphic to one another, and 
the question arises as to what is the nature of the relation 
between two allelomorphs. The fact that such cases of heredity 
as have been fully worked nut can all be formulated in terms 
of allelomorphic pairs is suggestive, and has led to what may 
be called the “ presence and absence ” hypothesis. An allelo¬ 
morphic pair represents the only two possible states of any 
given unit-character in its relation to the gamete, viz. its pres¬ 
ence or its absence. When the unit-character is present the 
quality for which it .stands is manifested in the zygote : when 
it is absent some other quality previously concealed is able 
to appear. When the unit-character for yellowness is present 
in a pea the seeds are yellow, when it is absent the seeds are 
green. The green character is underlying in all yellow seeds, 
but can only appear in the absence of the unit-character for 
yellowness, and greenness is allelomorphic to yellownc.ss because 
it is the expression of absence of yellowness. 

Dihybridism. —The instances hitherto considered arc all 
simple cases in which tlie individuals cros.scd differ only in 
one pair of unit-characters. Mendel himself worked out rases 
in which the parents differed in more than one allelomorphic 
pair, and he pointed out that the principles involved were 
capable of indefinite extension. The inheritance of the various 
allelomorphic pairs is to be regarded as entirely independent. 
For example, when two individuals AA and aa arc crossed 
the composition of the F., generation must he. AA + lAa + aa. 
If we .suppose that the two parents differ also in the allelo¬ 
morphic pair B-h, the composition of the P’j generation for 
this pair will be BD + aBb H- bb. Hence of the zygotes which 
arc homozygous for AA one quarter will carry also BB, one 
quwter bb, and one half Bb. And similarly for the zygotes 
which carry Aa or aa. The various combinations possible 
together with the relative frequencies of their occurrence may 
be gathered from fig. 3. Of the 16 zygotes there are :— 

9 containing A and B, 3 containing B but not A. 

3 „ A but not B, i „ neither A nor B. 

In a case of dihybridism the F, zygote must be heterozygous for 


the two oUelomoi^c pairs, i.e. must be of iDfae constitution 
AOfBb. It is obvious that such a resultinay be produced in two 
ways,either by the union of two gametes, 

Ab and aB, or of two gametes 
ttb. In the former case each .parent 
must be homozygous-for wie dominant 
and one recessive character; in the 
latter case one parent must be homo¬ 
zygous for both the dominant and the 
other for both recessive characters. 

The results of a cross involving 
dihybridism may be complicated in 
several ways by the reaction upon one 3 - 

another of the unit-characters belonging to the separate 
allelomorphic pair.s, and it will be convenient to consider 
the variou.s possibilities apart. 

I. The simplest case is that in which the two allelomorphic 
pairs affect entirely distinct characters. In the pea tallness 
is dominant to dwarfness and yellow seeds are dominant to 
green. When a yellow tall is crossed with a green dwarf the 
Fj generation consists entirely of tall yellows. Precisely the 
same result is obtained by crossing a tall green with a dwarf 
yellow. In either case all the four characters involved are 
visible in one or other of the parents. Of every 16 plants 
produced by the tall yellow F,, 9 ore tall yellows, 3 are tall 
greens, 3 are dwarf yellows, and i is a dwarf green. If we 
denote the tall and dwarf characters by A and a, and the yellow 
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Fig. 4. 

The four tyjies of comb referred to in the text are shown here. 
All the drawings were made from male birds. In the hens the 
combs are smaller. All four types of comb are liable to a certain 
amount of minor variation, and the walnut especially so. The 
presence of minute bristles on its posterior portion, however, 
serves at once to distinguish it from any other comb. 
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and green seed characters by B and b respectively, then the 
constitution of the F., generation can be readily gatliered from 
fig- 3 - 

2. When the two alleilomorphic pairs affect the same structure 
we may get the phenomenon of novelties appearing in F, and 
Fj. Certain breeds of fowls have a “"rose ” and others a “ pea *’ 
comb (fig. 4). On crossing the two a “walnut” comb 
results, and the offspring of such walnuts bred together consist 
of p walnuts, 3 roses, 3 peas, and i single comb in every 
16 birds. This case may be brought into line with the scheme 
fig. 3 if we consider the allelomorphic pairs concerned to 
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bt rose (^A) and absence of rose (a), and pea {B) and absence 
of pea (b). The zygotic constitution of a rose is therefore 
AAbb, and of a pea oaBB. A zygote containing both rose 
and pea is a walnut; a zygote containing neither rose nor pea 
is a single. The peculiar feature of such a case lies in the fact 
that absence of rose and absence of pea are the same thing, 
i.€. single; and this is doubtless owing to the fact that the 
characters rose and pea both afiect the same structure, the 
comb. 

3. Cases exist in which the characters due to one allelo¬ 
morphic pair can only become manifest in the presence of a 
particular member of the other pair. If in fig. 3 the characters 
due to B-b can only manifest themselves in the presence of 
A, it is obvious that this am happen in twelve cases out of 
sixteen, but not in the remaining four, which are homozygous 
for aa. An example of this is to be found in the inheritance 
of coat colour in rabbits, rats and mice where the allelomorphic 
pairs concerned are wild grey colour (B) dominant to black 
(b) and pigmentation {A) dominant to albinism (a). Certain 
^binos (oaBB) crossed with blacks (AAbb) give only greys 
(AaBb), and when these are bred together they give 9 greys, 
3 blacks and 4 albinos. Of the 4 albinos 3 carry the grey 
character and 1 does not, but in the absence of the pigmenta¬ 
tion factor (.. 4 ) this is not visible. The ratio 9:3:4 must be 
regarded as a 9 : 3 : 3 : i ratio, in which the last two terms arc 
visibly indistinguishable owing to the impossibility of telling 
by the eye whether an albino carries the character for grey 
or not. 

4. The appearance of a zygotic character may depend upon 
the coexistence in the zygote of two unit-characters belonging 
to different allelomorphic pairs. If in the scheme shown in 
fig. 3 the manifestation of a given character depends upon 
the simultaneous presence of A and B, it is obvious that 9 of 
the 16 zygotes will present this character, whilst the remaining 
7 will be without it. This is shown graphically in fig. 5, where 

the 9 squares have been shaded 
and the 7 left plain. The sweet pen 
offers an example of this pheno¬ 
menon. White sweet peas breed true 
to whiteness, but when certain strains 
of whites arc crossed the offspring 
are all coloured. In the next genera¬ 
tion (Fj,) these J'") plants give rise to 9 
coloured and 7 whites in every if) 
plants, (.'olour here is a compound 
character whose manifestation depends 
upon the co-existence of two factors 
in the zygote, and each of the original parents was homozy¬ 
gous for one of the two factors necessary to the production 
of colour. The ratio 9 : 7 is in reality a 9 : 3 : 3 : i ratio 
in which, owing to special conditions, the zygotes represented 
by the last three terms are indistinguishable from onj another 
by the eye. 

The phenomena of dihybridism, as illustrated by the four 
examples given above, have been worked out in many other 
cases for plants and animals. Emphasis must be laid upon 
the fact that, although the unit-characters belonging to two 
pairs may react upon one another in the zygote and affect 
Its character, their inheritance is yet entirely independent. 
Neither grey nor black can appear in the rabbit unless the 
pigmentation factor is also present; nevertheless, gametic 
segregation of this pair of characters takes place in the normal 
wa>) among albino rabbits, though its effects arc never visible 
untD a suitable cross is made. In ca.ses of trihybridism the 
Mendclian ratio for the forms appearing in is 27:9:9:9: 
3:3! 3 - b *7 showing dominance of three characters, three 
groups of 9 each showing dominance of two char^^cters, three 
groups of 3 each showing dominance of one character, and 
a single individual out of 64 which is homozygous for all three 
recessive characters. It is obvious that the system can be 
indefinitely extended to embrace any number of allelomorphic 
pairs. 


Reversion. —^Facts such as those just dealt with in connexion 
with certain cases of dihybridism throw an entirely new light 
upon the phenomenon known os reversion on crossing. This 
is now seen to consist in the meeting of factors which hod in 
some way or other become separated in phylogeny. The 
albino rabbit when crossed with the black reverts ” to the 
wild grey colour, because each parent supplies one of the two 
factors upon whi^ the manifestation of the wild colour depends. 
So also the wild purple sweet pea may come as a reversion 
on crossing two whites. In such cases the reversion appears 
in the Fj generation, because the two factors upon which it 
depends are the dominants of their respective allclomurphic 
pairs. Where the reversion depends upon the simultaneous 
absence of two characters it cannot appear until the Fj, genera¬ 
tion. When fowls with rose and pea combs are crossed the 
reversionary single comb characteristic of the wild GoUus bankiva 
first appears in the F, generation. 

Gametic Coupling. —In certain cases the distribution of char¬ 
acters in heredity is complicated by the fact that particular 
unit-characters tend to become associated or coupled together 
during gametogenesis. In no case have we yet a complete 
explanation of the phenomenon, but in view of the important 
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bearing which these facts must eventually have on our ideas 
of the gametogenic process an illustration may be given. 
The case in which two white sweet peas gave a coloured on 
crossing has already been described, and it was seen that the 
production of colour was dependent upon the meeting of two 
factors, of which one was brought in by each parent. If the 
allelomorphic pairs be denoted by C-c and R-r, then the zygotic 
constitution of the two parents must have been CCrr and 
ccRR respectively. The Fj plant may be either purple or red, 
two characters which form an allelomorphic pair in which 
the former is dominant, and which may be denoted by the 
letters B-h. If B is brought in by one parent only the F, 
plant will be heterozygous for all three allelomorphic pairs, 
and therefore of the eonstitution Cc Rr Bb. In the F„ generation 
the ratio of coloured to white must be 9: 7, and of purple to 
red 3:1; and experiment has shown that this generation ts 
composed on the average of 27 purples, 9 reds and 28 whites 
out of every 64 plants. The exact composition of such a family 
may be gathered from the accompanying table (fig. 6). So 
far the case is perfectly smooth, and it is only on the introduction 
of another character that the phenomenon of partial coupling 
is witnessed. Two kinds of pollen grain occur in the sweet 
pea. In some plants they are oblong in shape, whilst in others 
they are round, the latter condition being recessive tq the 
former. If the original white parents were homozygous for long 
and round respectively the Fj purple must be heterozygous, and 
in the Fg generation, as experiment has shown, the ratio of 
longs to rounds for the whole family is 3 : i. But among the 
purples there are about twelve longs to each round, the excess 
of longs here being balanced by the reds, where the-proportion 
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is 1 long to about 3-5 rounds. There is fattial coupGng 
of long pollen with purple colour and a comptementaiy 
coupling of the red colour with round pollen. This result 
would be brought about if it were supposed that seven out of 
every eight purplp gametes produced by the Fj itot carried 
the long pollen character, and that seven out of every eight 
red gametes carried the round pollen character. The facts 
observed fit in with the supposition that the gametes are pro¬ 
duced in series of sixteen, but how such result could be brought 
about is a question which for the present must remain open. 

Spurious Allelomorphism. —Instances of association between 
characters are' known in which the connection is between the 
dominant member of one pair and the recessive of another. 
In many sweet peas the standard folds over towards the wings, 
and the flower is said to be hooded. This “ hooding ” behaves 
as a recessive towards the erect standard. Red sap colour 
is also recessive to purple. In families where purples and 
reds as well as erect and hooded standards occur it has been 
found, as might be expected, that erect standards are to hooded 
ones, and that purples are to reds as 3 : i. Were the case one 
of simple dihybridism the Fj generation should be composed 
of 9 erect purples, 3 hooded purples, 3 erect reds and 1 
hooded red in every 16. Actually it is composed of 8 erect 
purples, 4 hooded purples and 4 erect reds. The hood will not 
associate with the red, but occurs only on the purples. Cases 
like this are best interpreted on the assumption that during 
gametogenesis there is some form of repulsion between the 
members of the different pairs—in the present instance between 
the factor for purple and that for the erect standard—so that 
all the gametes which contain the purple factor are free from 
the factor for the erect standard. To the process involved 
in this assumption the term spurious allelomorphism has been 
applied. 

Sex.—On the existing evidence it is probable that the in¬ 
heritance of sex runs upon the same determinate lines as that 
of other characters. Indeed, there occurs in the sweet pea 
what may be regarded as an instance of sex inheritance of 
the simplest kind. Most sweet peas are hermaphrodite, but 
some are foiind in which the anthers are sterile and the plants 
function only as females. This latter condition is recessive to 
the hermaphrodite one and segregates from it in the ordinary 
way. Most cases of sex inheritance, however, are complicated, 
and it is further possible that the phenomena may be of a 
different order in plants and animals. Instructive in this 
connexion are certain cases in which one of the characters 
of an allelomorphic pair may be coupled with a particular sex. 
The pale lacticolot r variety of the currant moth (Abraxas 
grossulariala) is reoessive to the normal form, and in families 
produced by heterozygous parents one quarter of the offspring 
arc of the variety. Though the sexes occur in approximately 
equal numbers, all the lacticolor in such families are females; 
and the association of sex with a character exhibiting normal 
segregation is strongly suggestive of a similar process obtaining 
for sex also. Castle has worked out similar cases in other 
Lepidoptera and has put forward an hypothesis of sex in¬ 
heritance on the basis of the Mendelian segregation of sex 
determinants. An ovum or spermatozoon can carry either the 
mole or the female character, but it is essential to Castle’s 
hypothesis that a male spermatozoon should fertilize only a 
female ovum and vice versa, and consequently on his view all 
zygotes arc heterozygous in respect of sex. Whether any such 
gametic selection as that postulated by Castle occurs here or 
elsewhere must for the present remain unanswered. Little 
evidence exists for it at present, but the possibility of its 
occurrence should not be ignored. 

More recently evidence has been brought forward by Bateson 
and others (3) which supports the view that the inheritance 
of sex is on Mendelian lines. The analysis of cases where there 
is a closer association between a Mendelian character and a 
particular sex has suggested that femaleness is here dominant 
to maleness, and that the latter sex is homozygous while the 
former is heilerozygous. 


ChromosotMS and Vuit-Charaeters. —Breeding experiments 
have established the conception of definite unit-characters 
existing in the cells of an organism: in the cell histology has 
demonstrated the existence of small definite bodies—the 
chromosomes. During gametogenesis there takes place what 
many histologists regard as a differentiating division of the 
chromosomes : at the same period occurs the segregation of the 
unit-characters. Is there a relation between the postulated 
unit-character and the visible chromosome, and if so what is 
this relation ? The researches of E. B. Wilson and others have 
shown that in certain Hemiptera the character of sex b definitely 
associated with a particular chromosome. The males of Pro¬ 
tenor possess thirteen chromosomes, and the qualitative division 
on gametogenesis results in the production of equal numbers 
of spermatozoa having six and seven chromosomes. The 
somatic number of chromosomes in the female is fourteen, and 
consequently all the mature ova have seven chromosomes. 
When a spermatozoon with seven chromosomes meets an 
ovum the resulting zygote has fourteen chromosomes and is a 
female; when a spermatozoon with six chromosomes meets 
an ovum the resulting zygote has thirteen chromosomes and 
is a male. In no other instance has any such definite relation 
been established, and in many cases at any rate it is certain 
that it could not be a simple one. The gametic number of 
chromosomes in wheat is eight, whereas the work of R. H. Biffcn 
and others has shown that the number of unit-characters in 
this species is considerably greater. If therefore there exists 
a definite relation between the two it must be supposed that a 
chromosome can cany more than a single unit-character. It 
is not impossible that future work on gametic coupling may 
throw light upon the matter. 

Heredity and Variation. —It has long been realized that the 
problems of heredity and variation are closely interwoven, 
and that whatever throws light upon the one may be expected 
to illuminate the other. Recent as has been the rise of the 
study of genetics, it has, nevertheless, profoundly influenced 
our views as to the nature of these phenomena. Heredity 
we now perceive to be a method of analysis, and the facts of 
heredity constitute a series of reactions which enable us to 
argue towards the constitution of living matter. And essential 
to any method of analysis is the recognition of the individuality 
of the individual. Constitutional differences of a radical 
nature may be concealed beneath apparent identity of external 
form. Purple sweet peas from the same pod, indistinguishable 
in appearance and of identical ancestry, may yet be funda¬ 
mentally different in their constitution. From one may come 
purples, reds and whites, from another only purples and reds, 
from another purples and whites alone, whilst a fourth will 
breed true to purple. Any method of investigation which 
fails to take account of the radical differences in constitution 
which may underlie external similarity must necessarily be 
doomed to failure. Conversely, we realize to-day that indivi¬ 
duals identical in constitution may yet have an entirely different 
ancestral history. From the cross between two fowls with 
rose and pea combs, each of irreproachable pedigree for genera¬ 
tions, come single combs in the second generation, and these 
singles are precisely similar in their behaviour to singles bred 
from strains of unblemished ancestry. In the ancestry of the 
one is to be found no single over a long sflties of years, in the 
ancestry of the other nothing but singles occurred. The creature 
of given constitution may often be built up in many ways, 
but once formed it will behave like others of the same constitu¬ 
tion. The one sure test of the constitution of a livii g thing 
lies in the nature of the gametes which it carries, and it is 
the analysis of these gametes which forms the province of 
heredity. 

The cleai^i^^d definite mode of transmission of characters 

inevitably to the conception 
of a deipp^MM clear-cut basis for those characters. Upon 
this stnf^piM^Msis, the unit-character, are grounded certain 
of the phemma now termed variation. V^arieties exist as 
such in lirtue of differing in one or more unit-characters from 
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'what is conventionally termed the type; and since these unit- 
characters must iiom their behaviour in traosmission be regarded 
as discontinuous in their nature, it follows that the variation 
must be discontinuous also. A present tendency of thought 
is to regard the discontinuous variation or mutation as the 
material upon which natural selection works, and to consider 
that the process of evolution takes place by definite steps. 
Darwin’s opposition to this view rested partly upon the idea 
that the discontinuous variation or sport would, from the 
rarity of its occurrence, be unable to maintain itself against 
the swamping effects of intercrossing with the normal form. 
lAendel’s work has shown that this objection is not valid, and 
the precision of the mode of inheritance of the discontinuous 
variation leads us to inquire if the small or fluctuating variation 
can be shown to have an equally definite physiological basis 
before it is admitted to play any part in the production of 
species. Until this lias been shown it is possible to consider 
the discontinuous variation as the unit in all evolutionary 
change, and to regard the fluctuating variation as the unin¬ 
herited effect of environmental accident. 

The Human Aspect. —In conclusion we may briefly allude to 
certain practical aspects of Mendel's discovery. Increased 
knowledge of heredity means increased power of control over 
the living thing, and as we come to understand more and more 
the architecture of the plant or animal we realize what can 
and what cannot be done towards modification or improvement. 
The experiments of Biffen on the cereals have demonstrated 
what may be done with our present knowledge in establishing 
new, stable and more profitable varieties of wheat and barley, 
and it is impossible to doubt that as this knowledge becomes 
more widely disseminated it will lead to considerable improve¬ 
ments in the methods of breeding animals and plants. 

It is not, however, in the economic field, important as this 
may be, that Mendel’s discovery is likdy to have most meaning 
for us : rather it is in the new light in which man will come 
to view himself and his fellow-creatures. To-day we are almost 
entirely ignorant of the unit-characters that go to make the 
difference between one man and another. A few diseases, 
such as alcaptonuria and congenital cataract, a digital mal¬ 
formation, and probably eye colour, are as yet the only cases 
in which inheritance has been shown to run upon Mendelian 
lines. The complexity of the subject must render investigation 
at once difficult and slow; but the little that we know to-day 
offers the hope of a great extension in our knowledge at no 
very distant time. If this hope is borne out, if it is shown 
that the qualities of man, his body and his intellect, his im¬ 
munities and his diseases, even his very virtues and vices, are 
dependent upon the ascertainable presenc e or absence of definite 
unit-characters whose mode of transmission follows fixed laws, 
and if also man decides that his life shall be ordered in the light 
of this knowledge, it is obvious that the social system will liave 
to undergo considerable changes. 
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■BNDELSSOHir, MOSES (173^1786), Jewish philosopher, 
was horn in Dessau in 1739. His iath^’s name was Mendel, 
and he was later cm surnamed Mendelssohn (» son of Mendel). 
He was the foremost Jewish figure of the 18th century, and to 
him is attributable the renaissance of the Hoqse of Israel. With 
this third Moses (the other two being the Biblical lawgiver 
and Moses Maimemides) a new era opens in the history of the 
Jewish people. Mendel Dessau was a poor scribe—a 'writer 
of scroU.s—and his son Moses in his boyhood developed curvature 
of the spine. His early education was cared for by his father 
and by the local rabbi, David Krtakel. The latter, besides 
teaching him the Bible and Talmud, introduced to him the 
philosophy of Maimonides (q.v.). Frankel received a call to 
Berlin m 1743. Not many months later a weakly lad knocked 
at one of the gates of Berlin. He was admitted after an alterca¬ 
tion, and found a warm welcome at the hands of his former 
teacher. His life at. this period was a struggle against crushing 
poverty, but his scholarly ambition was never relaxed. A 
refugee Pole, Zamosz, taught him mathematics, and a young 
Jewish physician was his tutor in lAtin. He was, however, 
mainly self-taught. " He learned to spell and to philosophize 
at the same time ’’ (Graetz). With his scanty earnings he 
bought a Latin copy of Locke’s Essay concerning the Human 
Understanding, and mastered it with the aid of a Latin dictionorj-. 
He then made the acquaintance of Aaron Solomon Gumperz, 
who taught him the elements of French and English. In 1750 
he was appointed by a wealthy silk-merchant, Isaac Bernhard, 
as teacher to his children. Mendelssohn soon won the confidence 
of Bernhard, who made the young student successively his 
book-keeper and his partner. 

Gumperz or Hess rendered a conspicuous service to Mendels¬ 
sohn and to the cause of enlightenment in 1574 by introducing 
him I0 Ixs.sing. Just as the latter afterwards makes Nat^ifa 
the Wi.se and ^ladin meet over the chess-board, so did 
and Mendelssohn actually come together as lovers of thfighind. 
The Berlin of the day—the day of Frederick ^ the Greattiewfes 
in a moral and intellectual ferment. Lessing was the {pMat 
liberator nf the German mind. He had already begun his work 
of toleration, for he had recently produced a drama {Die 
Judrn, 1749) the motive of which was to prove that a Jew can 
be possessed of nobility of character. "This notion was being 
generally ridiculed as untrue, when Lessing found in Mendels¬ 
sohn the realization of bis dream. Within a few months of 
the same age, the two became brothers in intellectual and artistic 
cameraderie. Mendelssohn owed his first introduction to 
the public, to Lessing’s admiration. The former had written 
in lucid German an attack on the national neglect of native 
philosophers (principally Leibnitz), and lent the manuscript 
to Lessing. Without consulting the author, Lessing published 
anonymously Mendelssohn’s Philosophical Conversations {Philo- 
sophische Gesprdche) in 1755. In the same year there appeared 
in Danzig an anonymous satire, Pope a Metaphysician {Pope 
ein Metapkysiker), the authorship of which soon transpired. 
It was the joint work of Lessing and Mendelssohn. From 
this time Mendelssohn’s career was one of ever-increasing 
brilliance. Hebecame(t756-t759)theleading spirit of Nicolai’s 
important literary undertakings, the Bibliothck and the Literatm- 
briefe, and ran some risk (which Frederick’s good nature 
obviated) by somewhat freely criticizing the poems of the 
king of Prussia. In T762 he married. His wife was Fromet 
Gugenheim, who survived him by twenty-six years. In the 
year following his marriage Mendelssohn won the prize offered 
by the Berlin Academy for an essay on the applicaticxn of mathe¬ 
matical proofs to metaphysics, although among the competitors 
were Abbt and Kant. In October 1763 the king granted 
Mendelssohn the privilege of Protected Jew {Schuts-jui ^— 
which assured his right to undisturbed residence in Berlin. 

As a result of his correspondence with Abbt, Mendelssohn 
resolved to write on the Immortality of the Soul. Materialistic 
views were at the time rampant and fashionable, and faith 
in immortality was at a low ebb. At this favourable juncture 
appeared the Phddon (1767). Modelled on PlaiCo’s dialogue 



MENDELISM 


is 1 long to about 3-5 rounds. There is fattial coupGng 
of long pollen with purple colour and a comptementaiy 
coupling of the red colour with round pollen. This result 
would be brought about if it were supposed that seven out of 
every eight purplp gametes produced by the Fj itot carried 
the long pollen character, and that seven out of every eight 
red gametes carried the round pollen character. The facts 
observed fit in with the supposition that the gametes are pro¬ 
duced in series of sixteen, but how such result could be brought 
about is a question which for the present must remain open. 

Spurious Allelomorphism. —Instances of association between 
characters are' known in which the connection is between the 
dominant member of one pair and the recessive of another. 
In many sweet peas the standard folds over towards the wings, 
and the flower is said to be hooded. This “ hooding ” behaves 
as a recessive towards the erect standard. Red sap colour 
is also recessive to purple. In families where purples and 
reds as well as erect and hooded standards occur it has been 
found, as might be expected, that erect standards are to hooded 
ones, and that purples are to reds as 3 : i. Were the case one 
of simple dihybridism the Fj generation should be composed 
of 9 erect purples, 3 hooded purples, 3 erect reds and 1 
hooded red in every 16. Actually it is composed of 8 erect 
purples, 4 hooded purples and 4 erect reds. The hood will not 
associate with the red, but occurs only on the purples. Cases 
like this are best interpreted on the assumption that during 
gametogenesis there is some form of repulsion between the 
members of the different pairs—in the present instance between 
the factor for purple and that for the erect standard—so that 
all the gametes which contain the purple factor are free from 
the factor for the erect standard. To the process involved 
in this assumption the term spurious allelomorphism has been 
applied. 

Sex.—On the existing evidence it is probable that the in¬ 
heritance of sex runs upon the same determinate lines as that 
of other characters. Indeed, there occurs in the sweet pea 
what may be regarded as an instance of sex inheritance of 
the simplest kind. Most sweet peas are hermaphrodite, but 
some are foiind in which the anthers are sterile and the plants 
function only as females. This latter condition is recessive to 
the hermaphrodite one and segregates from it in the ordinary 
way. Most cases of sex inheritance, however, are complicated, 
and it is further possible that the phenomena may be of a 
different order in plants and animals. Instructive in this 
connexion are certain cases in which one of the characters 
of an allelomorphic pair may be coupled with a particular sex. 
The pale lacticolot r variety of the currant moth (Abraxas 
grossulariala) is reoessive to the normal form, and in families 
produced by heterozygous parents one quarter of the offspring 
arc of the variety. Though the sexes occur in approximately 
equal numbers, all the lacticolor in such families are females; 
and the association of sex with a character exhibiting normal 
segregation is strongly suggestive of a similar process obtaining 
for sex also. Castle has worked out similar cases in other 
Lepidoptera and has put forward an hypothesis of sex in¬ 
heritance on the basis of the Mendelian segregation of sex 
determinants. An ovum or spermatozoon can carry either the 
mole or the female character, but it is essential to Castle’s 
hypothesis that a male spermatozoon should fertilize only a 
female ovum and vice versa, and consequently on his view all 
zygotes arc heterozygous in respect of sex. Whether any such 
gametic selection as that postulated by Castle occurs here or 
elsewhere must for the present remain unanswered. Little 
evidence exists for it at present, but the possibility of its 
occurrence should not be ignored. 

More recently evidence has been brought forward by Bateson 
and others (3) which supports the view that the inheritance 
of sex is on Mendelian lines. The analysis of cases where there 
is a closer association between a Mendelian character and a 
particular sex has suggested that femaleness is here dominant 
to maleness, and that the latter sex is homozygous while the 
former is heilerozygous. 


ChromosotMS and Vuit-Charaeters. —Breeding experiments 
have established the conception of definite unit-characters 
existing in the cells of an organism: in the cell histology has 
demonstrated the existence of small definite bodies—the 
chromosomes. During gametogenesis there takes place what 
many histologists regard as a differentiating division of the 
chromosomes : at the same period occurs the segregation of the 
unit-characters. Is there a relation between the postulated 
unit-character and the visible chromosome, and if so what is 
this relation ? The researches of E. B. Wilson and others have 
shown that in certain Hemiptera the character of sex b definitely 
associated with a particular chromosome. The males of Pro¬ 
tenor possess thirteen chromosomes, and the qualitative division 
on gametogenesis results in the production of equal numbers 
of spermatozoa having six and seven chromosomes. The 
somatic number of chromosomes in the female is fourteen, and 
consequently all the mature ova have seven chromosomes. 
When a spermatozoon with seven chromosomes meets an 
ovum the resulting zygote has fourteen chromosomes and is a 
female; when a spermatozoon with six chromosomes meets 
an ovum the resulting zygote has thirteen chromosomes and 
is a male. In no other instance has any such definite relation 
been established, and in many cases at any rate it is certain 
that it could not be a simple one. The gametic number of 
chromosomes in wheat is eight, whereas the work of R. H. Biffcn 
and others has shown that the number of unit-characters in 
this species is considerably greater. If therefore there exists 
a definite relation between the two it must be supposed that a 
chromosome can cany more than a single unit-character. It 
is not impossible that future work on gametic coupling may 
throw light upon the matter. 

Heredity and Variation. —It has long been realized that the 
problems of heredity and variation are closely interwoven, 
and that whatever throws light upon the one may be expected 
to illuminate the other. Recent as has been the rise of the 
study of genetics, it has, nevertheless, profoundly influenced 
our views as to the nature of these phenomena. Heredity 
we now perceive to be a method of analysis, and the facts of 
heredity constitute a series of reactions which enable us to 
argue towards the constitution of living matter. And essential 
to any method of analysis is the recognition of the individuality 
of the individual. Constitutional differences of a radical 
nature may be concealed beneath apparent identity of external 
form. Purple sweet peas from the same pod, indistinguishable 
in appearance and of identical ancestry, may yet be funda¬ 
mentally different in their constitution. From one may come 
purples, reds and whites, from another only purples and reds, 
from another purples and whites alone, whilst a fourth will 
breed true to purple. Any method of investigation which 
fails to take account of the radical differences in constitution 
which may underlie external similarity must necessarily be 
doomed to failure. Conversely, we realize to-day that indivi¬ 
duals identical in constitution may yet have an entirely different 
ancestral history. From the cross between two fowls with 
rose and pea combs, each of irreproachable pedigree for genera¬ 
tions, come single combs in the second generation, and these 
singles are precisely similar in their behaviour to singles bred 
from strains of unblemished ancestry. In the ancestry of the 
one is to be found no single over a long sflties of years, in the 
ancestry of the other nothing but singles occurred. The creature 
of given constitution may often be built up in many ways, 
but once formed it will behave like others of the same constitu¬ 
tion. The one sure test of the constitution of a livii g thing 
lies in the nature of the gametes which it carries, and it is 
the analysis of these gametes which forms the province of 
heredity. 

The cleai^i^^d definite mode of transmission of characters 

inevitably to the conception 
of a deipp^MM clear-cut basis for those characters. Upon 
this stnf^piM^Msis, the unit-character, are grounded certain 
of the phemma now termed variation. V^arieties exist as 
such in lirtue of differing in one or more unit-characters from 
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opera, in one act, called Soldaiefiliebschaft; another, called Die 
Mien PSdagogen; part of a third, called Die wandernde Comidi- 
dnlen ; and an immense quantity of other music of different 
kinds, all showing the precocity of his genius. The original 
autograph copies of these early productions are preserv^ in 
the Berlin Library, where they fom part of a collection which 
fills forty-foOT large volumes, all written with infinite neatness, 
and for the most part carefully dated—a sufficient proof that 
the methodical habits which distinguished his later life were 
fotmed in early childhood. 

In 1821 Mendelssohn paid his first visit to Goethe, with whom 
he spent sixteen days at Weimar, in company with Zelter. 
From this year also dates his first acquaintance with Weber, 
who was then in Berlin superintending the production of 
Der Frrisekutz; and from the summer of 1822 his introduction, 
at Cassel, to another of the greatest of his contemporaries, 
Ludwig Spohr. During this year his pen was even more prolific, 
producing, among other works, an opera, in three acts, entitled 
Die beiien Neffen, oder der Onkel aus Boston, and a pianoforte 
concerto, which he played in public at a concert given by Frau 
Anna Milder. 

It had long been a custom with the Mendelssohn family to 
give musical performances on alternate Sunday mornings in 
their dining-room, with a small orchestra, which Felix always 
conducted, even when he was not tall enough to be seen without 
standing upon a stool. For each of these occasions he produced 
some new work—playing the pianoforte pieces himself, or 
entrusting them to Fanny, while his sister Rebecka sang, and 
his brother Paul played the violoncello. In this way Die beiden 
Neffen was first privately performed, on the fifteenth anniversary 
of his birthday, the 3rd of February 1824. Between the 3rd 
and the 3'ist of March in this year he composed his fine sym¬ 
phony in C minor, now known as Op. jo, and soon afterwards 
the quartet in B minor, Op. 3, and the (posthumous) pianoforte 
sestet. Op. no. In this year also began his lifelong friendship 
with Moscheles, who, when asked to receive him as a pupil, 
said, “ If he wishes to take a hint from me, as to anything 
new to him, he can easily do so; but he stand.s in no need of 
lessons." 

In 1825 Abraham Mendelssohn took Felix to Paris, where 
among other musicians then resident in the French capital he 
met the two most popular dramatic composers of the age, 
Rossini and Meyerb^, and lived on terms of intimacy with 
Hummel, Kalkbrenner, Rode, Baillot, Hera, and many other 
artists of European celebrity. On this occasion also he made 
his first acquaintance witJi Cherubini, who, though he rarely 
praised any one, expressed a high opinion of his talent, and 
recommended him to write a Kyrie, for five voices, with full 
orchestral accompuniments, which he himself described as 
“ exceeding in thickness ’’ anything he had attempted. From 
letters written at this period we learn that Felix's estimate 
of the French school of music was far from flattering; but he 
formed some friendships in Paris, which were renewed on later 
occasions. He returned to Berlin witli his father in May 1825, 
taking leave of his Parisian friends on the 19th of the month, 
and interrupting his journey at Weimar for the purpose of 
paying a second visit to Goethe, to whom he dedicated his 
quartet in B minor. On readying home he mu.st have worked 
with greater zeal tKan ever; fur on the 10th of August in this 
same year he completed an opera, in two acts, railed Die Hochzeil 
its Camacho, a work of considerable importance. 

No ordinary boy could have escaped uninjured from the 
snares attendant upon such a life os that which Mendelssohn 
now lived. Notwithstanding his overwhelming passion for 
music, his general education had been so well cared for that 
he was able to hold his own, in the society of his seniors, with 
the grace of an accomplished man of the world. He was already 
recognised as a leading spirit by the artists with whom he asso¬ 
ciate, and these artists were men of acknowledge tiilent 
and position. The temptations <to egoism by which he was 
surrounded would have rendered most dever studei^ intoler¬ 
able. But the natural amiability of his disposition, and the 


healthy fnfluenee of his happy home-life, counteracted all 
tendencies towards self-assertion. 

Soon after his return from Paris, Abraham Mendelssohn 
removed from his mother’s reridenoe to No. 3 Le^ziger Strasse, 
a roomy, old-fashioned house, containing an excellmt music- 
room, and in the grounds adjoining a “ Garterffiaus ” capable 
of accommodating several hundred persons at the Sunday 
performances.* In the autumn of the fdlowing year this 
“ garden-house " witnessed a memorable private performanoe 
of the work by means of which the greatness of Menddssoho’s 
genius was first revealed to the outer world—the overture to 
Shakespeare’s Midsummer Night’s Dream. The finished score 
of this famous composition is dated ‘‘ Berlin, August 6,1826 ’’— 
its author was only seventeen and a half years old. Yet in no 
later work does he exhibit more originality of thought, more 
freshness of conception, or more perfect mastery over the details 
of technical construction, than in this delightful inspiration. 
The overture was first publicly performed at Stettin, in February 
1827, under the direction of the young compo.ser, who was at 
once accepted as the leader of a new and highly characteristic 
manifestation of the spirit of progre.ss. Henceforth we must 
speak of him, not as a student, but as a mature and experienced 
arti.st. 

Meanwhile Camacho’s Wedding had been submitted tio Spontini, 
with a view to its production at the opera. The libretto, 
founded upon an episode in the history of Don Quixote, was 
written by Klingemann, and Mendelssohn threw himself into 
the spirit of the romance with a keen perception of its peculiar 
humour. The work was put into rehearsal soon after the com¬ 
poser’s return from Stettin, produced on the 29th of April 
1827, and received with great apparent enthusiasm; but a 
cabal was formed against it, and it never reached a second 
performance. The critics abused it mercilessly; yet it exhibits 
merits of a very high order. The solemn passage for the trom¬ 
bones, which heralds the first appearance of the knight of La 
Mancha, is conceived in a spirit oi reverent appreciation of the 
idea of Cervantes, which would have done honour to a composer 
of lifelong experience. 

Mendelssohn was annoyed at this injustice, and some time 
elapsed before his mind recovered its usual bright tone; 
but he continued to work diligently. Among other serious 
undertakings, he formed a choir for the study of the choral 
works of Sebastian Bach, then unknown to tire public; and, 
in spite of Zelter’s opposition, he succeeded, in 1829, in inducing 
the Berlin Singakademie to give a public performance of tltt 
Passion according to St Matthew, under his direction, with • 
chorus of between three and four hundred voices. The scheme 
succeeded beyond his warmest hopes, and proved the meaitf 
of restoring to the world great compositions which had never 
been heard since the death of Bach. But the obstructive 
party were offended; and at this period Mendelssohn was far 
from popular among the musicians of Berlin. 

In April 1829 Mendelssohn paid his first visit to London. His 
reception was enthusiastic. He made his first appearance 
before an English audience at one of the Philharmonic .Society's 
concerts—then held in the Argyll Rooms—on the 2Sth of May, 
conducting his symphony in C minor from the pianoforte, ><) 
which he was led by John Cramer. On the 30th he played 
Weber’s Concertstiick, from memory, a proceeding at that lime 
extremely unusual. At a cuncert given by Drouet, on the 
24th of June, he played Beethoven’s pianoforte concerto in 
E flat, which had never before been heard in the country; 
and the overture to A Midsummer Night’s Dream was also, 
for the first time, presented to a I.ondon audience. On returning 
home from the concert, Attwood, then organist of St Paul’s 
Cathedral, left fire score of the ovortpre in a hackney cqgch, 
whereupon Mendelssohn wrote out another, from memory, 
without an error. At another concert he played, with Moscheles, 
his still unpublished concerto in £, for two pianofortes and 

’ After Mcndelasohn’s death this house was sold to the Prussian 
goyhrnment; and the " Herrenhaus " now stands on the sita of the 
garden-house. 
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Orchtestm. After the close of the London' season he started 
with ylingpmann oh a, tour through Scot^d, whera he was 
inspired wth tlie first idea of his overture to The, Isles of Pineal, 
returning to Berlin at the end of November. Except for 
an accident to hts faiee, which lamed him for some time, his 
visit was highly successful and laid the foundation of many 
friendships and prosperous negotiations. 

The visit to England formed the first division of a great 
scheme of travel which his father wished him to extend to all 
the most important art centres in Europe. After refusing 
the offer of a professorship at Berlin, he started again, in May 
1830, for Italy, pausing on his way at Weimar, ■where he spent 
a fortnight with Goethe, and reaching Rome, after many 
pleasant interruptions, on the ist of November. No excitement 
prevented him from devoting a certain time every day to 
composition; but he lost no opportunity of studying either 
the countless treasures which form the chief glory of the great 
city or the manners and customs of modern Romans. He 
attended, with insatiable curiosity, tlie services in the Sistine 
Chapel; and his keen power of observation enabled him to throw 
much interesting light upon them. His letters on this subject, 
however, lose much of their value through his incapacity to 
comprehend the close relation existing between the music of 
Palestrina and his contemporaries and the ritual of the Roman 
Church. His Lutheran education kept him in ignorance even 
of the first principles of ordinary chanting; and it is amusing 
to find him describing as enormities peculiar to the papal choir 
customs familiar to every village singer in Ei^laiid. and as closely 
connected with the structure of the “ Anglican chant ” as with 
that of “ Gregorian music.” Still, though he could not agree 
in all points with Baini, the greatest ecclesiastical musician 
then living, lie shared his admiration for the httproperia., the 
Miserere, and the cantus planus of the Lamentaliones and the 
ExuUet, the musical beauty of which he could understand, 
apart from their ritual significance. 

In passing through Munich on his return in October 1831 
he- composed and played his pianoforte concerto in G minor, 
and accepted a commission (never fulfilled) to compose an 
opera for the Munich theatre. Pausing for a time at Stuttgart, 
Frankfort and Diisseldorf he arrived in Paris in December, 
and passed fiair pleasant months in the renewal of acquairitam^es 
formed in 1825, and in close intercourse with Lisxt and Chopin. 
On the 19th of February 1832 the overture to A Midsumnter 
Night's Dream was played at the conservatoire, and many of 
his other compositions were brought before the public; but he 
did not escape disappointments with regard to .some of them, 
especially the Reformation symphony, and the vi.sit was brought 
to a premature close in March by an attack of cholera, from 
which, however, he rapidly recovered. 

On the 23rd of April 1832 he was again in London, where 
he twice played his G minor concerto at the Philharmonic 
concerts, gave a performance on the organ at St Paul’s, and 
published his first book of Liedrr okne Worte. He returned 
to Berlin in July, and during the winter he gave public perform¬ 
ances of his Reformation symphonv, his concerto in G minor, 
and his Wedpurgisnarhi. In the following Ki>ring he paid a 
Hird visit to London for the purpose of conducting his Itali^ 
symphony, which was played for the first time, by the Phil¬ 
harmonic Society, on the 13th of May 1833. On the 26th of 
the same month he conducted the performances at the Lower 
Rhine festival at Diisseldorf with such brilliant effect that he 
was at once offered, and accepted, the appointment of general- 
music-director to the town, an office which included the manage¬ 
ment of the music in the principal churches, at the theatre, 
and at the rooms of two musical associatirms. 

Before entering upon his new duties, Mendelssohn paid a 
fourth visit to London, with his father, returning to Diisseldorf 
on the 27th of September 1833. His influence produced an 
cxceDent effect upon the church music and in the concert-room; 
hut his relations with the management of the theatre were not 
altogether pleasant; and it was probably this circumstance 
which first led him to forsake the cultivation of the opera for 
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that of sacred mosic. At Dttsteldorf he first - desired Ms 
famous oratorio Si Pauli response bo an apiffibation from 
the Cftcilien-Verein at ftajikfart, composed his ovortoe to 
Die sehone Melusinti usd planned some other works of impor¬ 
tance. He liked his appointment, and would probably have 
retained it much longer had be not been invited to undertake 
the permanent direction of the Gewandhaus concerts at Leipeig, 
and thus raised to the highest position attainable in the Genran 
musical world. To this new sphere of labour he removed in 
August 183s, opening the fir.st concert at the Gewandhaus, 
on the 4th of October, with his overture Die Meeresstille, a 
work pos.'iessing great attractions, though by no means on a 
level with the Midsummer Night’s Dream, The Isles of Fingdi 
or Melusine. 

Mendeksohn’s reception in Leipzig was most enthusiastic; 
and under their new director the Gewandhaus concerts prospered 
exceedingly. Meanwhile Si Paul steadily progressed, and was 
first produced, with triumphant success, at the Lower Rhine 
festival at Diisseldorf, on the 22nd of May 1836. On the 3rd 
of October it was first sung in English, at Liverpool, under 
the direction of Sir George Smart; and on the i6th of March 
1837 Mesidelssohn again directed it at Leipzig. 

The next great event in Mendelssohn’s life was his happf\’ 
marriage, on the 28th of March 1837, to Cecile Charlotte Sophie 
Jeanrcnaiid. The honeymoon was scarcely over before he was 
again summoned to England to conduct St Paul, at the Birming¬ 
ham festival, 00 the 20th of September. During this visit 
he played on the organ at St Paul’s and at Christ Church, 
Ne,wgate Street, with an effect which exercised a lasting influ- 
erw'e upon F.nglish organists. It was here also that he fust 
contemplated the production of his second oratorio, Elijah. 

Pas.sing over the composition of the Lobgesang in 1840, a 
sixth visit to England in the same year, and his inauguration 
of a scheme for the erection of a monument to Sebastian Bach, 
we find Mendelssohn in 1841 recalled to Berlin by the king of 
Prussia, with the title of Kapellmeister. Though this appoint¬ 
ment resulted in the production of Antigone, Oedipus Coloneus, 
Athalie, the incidental music to the Midsummer Night's 
Dream, and other great works, it proved an endless source of 
vexation, and certainly helped to shorten the ccaoposer’s life. 
In 1842 he came to England for the seventh time, accompanied 
by his wife, conducted his Scotch symphony at the Philharmonic, 
again played the organ at St Peter’s, Comhill, and Christ 
Church, Newgate Street, and was received with honour by the 
queen and the prince consort. He did not, however, permit 
his new engagements to interfere with the direction of the 
Gewandhaus concerts; and in 1843 he founded in Leipzig the 
great conservatoire which soon became the best musical college 
in Europe, opening it on tlie 3rd of April in the buildings of 
the Gewandhaus. In 1844 he condueted six of the Phil¬ 
harmonic concerts in London, producing his new Midsummer 
Night’s Itream music, and playing Beethoven’S pianoforte 
conc'erto in G with extraordinary effect. He returned to his 
duties at Berlin in .September, but succeeded in persuading the 
king to free him from his mo.st onerous engagements. 

After a brief residence in Frankfort, Mendelssohn returned 
to Leipzig in September 1845, re.suming his old duties at the 
Gewandhaus, and teaching regularly in the conservatoire. 
Here he remained, with little interruption,"during the winter— 
introducing his friend Jenny Und, then at the height of her 
popularity, to the critical frequenters of the Gewandhaus, 
and steadi'iy working at Elijah, the first performance of which 
he conducted at the Birmingham festival, on the a6th of August 
1846. The reception of this great work was enthusiastic. 
Unhappily, the excitement attendant upon its production, 
added to the irritating effect of the worries at Berlin, made 
a serious inroad upon the composer’s health. On his return 
to Leipzig be worked on as usual, but it was dear that his health 
was seriously impaired. In 1847 he visited England for the 
tenth and last time, to conduct four performances of EUiah 
at Exeter Hall, on the i6th, 23rd, s8th and 3olh of April, one 
at Manchester on the 20th, and one at Birminghant on ^e 37th. 
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But the exertion was beyond his strength. He witnessed 
Jenny Lind’s first appearance at Her Majesty’s Theatre, on 
the 4th of May, and left England on the 9th, little anticipating 
the trial that awaited him in the tidings of the sudden death 
of his sister Fanny, which reached him only a few days after 
his arrival in Frankfort. The loss of his mother in 1842 had 
shaken him much, but the suddenness with which this last 
intelligence was communicated broke him down. He fell to 
the ground insensible, and never fully recovered. In June 
he was so far himself again that he was able to travel, with his 
family, by short stages, to Interlaken, where he stayed for 
some time, illustrating the journey by a series of water-colour 
drawings, but making no attempt at composition for many 
weeks. He returned to Leipzig in September, bringing with 
him fragments of Ckristus, Loreley, and some other unfinished 
works, taking no part in the concerts, and living in privacy. 
On the 9th of October he called on Madame Frege, and asked 
her to sing his latest set of songs. She left the room for lights, 
and on her return found him in violent pain and almost insen¬ 
sible. He lingered for four weeks, and on the 4lh of November 
he passed away, in the presence of his wife, his brother, and 
his three friends, Moscheles, Schleinitz, and Ferdinand David. 
A cross marks the site of his grave, in the Alte Dreifaltigkeits 
Kirchhof, at Berlin. 

Mendelssohn’s title to a place among the great composers 
of the century is incontestable. His style, though differing 
little in technical arrangement from that of his classical pre¬ 
decessors, is characterized by a vein of melody peculiarly his 
own, and easily distinguishable by those who have studied 
his works, not only from the genuine effusions of contemporary 
writers, but from the most successful of the servile imitations 
with which, even during his lifetime, the music-shops were 
deluged. In less judicious hands the rigid symmetry of his 
phrasing might, perhaps, have palled upon the ear; but under 
his skilful management it serves only to impart an additional 
charm to thoughts which derive their chief beauty from the 
evident spontaneity of their conception. In this, as in all other 
matters of a purely technical character, he regarded the accepted 
laws of art as the medium by which he might must certainly 
attain the ends dictated by the inspiration of his genius. Though 
caring nothing for rules, except as means for producing 
a good effect, he scarcely ever violated them, and was never 
weary of impressing their value upon the minds of his pupils. 
His method of counterpoint was modelled in close accordance 
with that practised by Sebastian Bach. This he used in 
combination with an elastic development of the sonata-form, 
similar to that engrafted by Beethoven upon the lines laid 
down by Haydn. The principles involved in this arrangement 
were strictly conservative; yet they enabled him, at the very 
outset of his career, to invent a new style no less original than 
that of Schubert or Weber, and no less remarkable as the 
embodiment of canons already conseaated by classicakauthority 
than as a special manifestation of individual genius. It i.s 
thus that Mendelssohn stands before us as at the some time 
a champion of conservatism and an apostle of progress; and 
it is chiefly by virtue of these two apparently incongnfous 
though really compatible phases of his artistic character 
that his influence and example availed, for so many years, 
to hold in check the violence of reactionary opinion which 
injudicious partisanship afterwards fanned into revolutionary 
fury. 

Concerning Mendelssohn’s private character there have 
never been two opinions. As a man of the world he was more 
than ordinarily accomplished—brilliant in conversation, and 
in his lighter moments overflowing with sparkling humour 
and ready pleasantry, loyal and unselfish in the more serious 
business of life, and never weary of working for the general 
good. As a friend he was unvaryingly kind, sympathedc and 
true. His earnestness as a Christian needs no stronger testimony 
than that afforded by his own delineation of the character of 
St Paul; but it is not too much to say that his heart and life 
were pure as those of a little drild. (W. S. R.) 


This article has the unique value of being the record of an 
eminent musical scholar who was an actual pupil of Mendelssohn. 
No change of reputation can alter the value of such a record of a 
man whom even his contemporaries knew to be greater than his 
works. Mendelssohn's aristocratic horror of sell-advertiseinent 
unfitted him for triumph in a period of revolution ; he died, most 
inopportunely, when his own powers, like Handers at the some age, 
were being wasted on pseudo-classical forms ; the new art was not 
yet ripe ; and in the early Wagner-Lvszt reign of terror his was the 
first reputation to be assassinaM. That of the too modest and gentle 
“ Romantic " pioneer Schumann soon followed ; but, as being more 
difficult to explain away, and more embarrassing to irreverence and 
conceit, it remains a subject of controversy. Meanwhile Mendelssohn’s 
reputation, except as the composer of a few inexplicably beautiful 
and original orchestral pieces, has vanished and been replaced by 
a pure tiction known as the " Mendelssohn tradition " of orcliestral 
conducting. This fiction is traceable to some characteristic remarks 
made by Wagner on his experiences of English orchestral playing, 
remarks which, though not very good-natured, do not bear the full 
construction popularly imputed to them. If Beethoven had come 
and conducted in England, Mendelssohn's expostulations with 
careless players would have been met by references to the " Beet¬ 
hoven tradition"; and, if Wagner had shared Mendelssohn's 
reluctance to putting on record remarks likely to wound individual, 
professional and national sensibilities, it might not have been im¬ 
possible tliat reproaches against slipshod and mechanical playing 
might nowadays be met by references to the " Wagner tradition,” 
for Wagner also found himself compelled to concentrate his care 
on the main items in the overloaded English orchestral programmes, 
to the detriment of the rest. 

Mendelssohn's influence on the early career of Joachim is, 
next to his work in the rediscovery of Bach, his greatest bequest 
to later musical history. Those many profound and sincere admirers 
of Joachim to whom the name of Mendelssohn calls up only the 
Widow in Elijah and the weaker Songs without Words, may find 
the idea strange; but there is no doubt that Joachim regarded 
the continuation of a true Mendelssohn tradition as identical with 
his own efforts to "uphold (he dignity of art." (D. F, T.) 

HENDESi CATULLE (1841-1909), French poet and man of 
letters, of Jewish extraction, was born at Bordeaux on the aznd 
of May 1841. He early e.stablished himself in Paris, attaining 
speedy notoriety by the publication in the Revue fantaisiste 
(1861)of his “Roman d’une nuit,’’ for which he was condemned 
to u month's imprisonment and a fine of 500 francs. He was 
allied with the Parna.ssians from the beginning of the movement, 
and displayed extraordinary metrical skill m his first volume 
of poems, Philomela (1863). In later volume.s— 
serie (1876), which includes much of his earlier verse, ” Soirs 
moroses," Contes epiques, Philomela, &c; Poesies (7 vols., 1885), 
a new edition largely augmented; Les Poesies de Catulle Mendes 
(3 vols., 1892); La Grille deruignei (1895),&c.—hi® critics have 
noted that the elegant verse is distinguished rather by dexterous 
imitation of different writers than by any marked originality. 
The versatility and fecundity of Mend^s's talent is shown in a 
series of his critical and dramatic writings, and of novels and 
short stories, in the latter of which he continues the French 
tradition of the licentious conte. For the theatre he wrote : 
La Part du roi (1872), a one-act verse comedy; Les Freres d’annes 
(1873), drama; Justice (1877), in three acts, characterized by 
a hostile critic as a hymn in praise of suicide; the libretto of 
a light opera, Le Capitaine Fracasse (1878), founded on Theo- 
phile Gautier’s novel; La Femme deTabarin{!&%•])■, Medee{iii)i), 
in three acts and in verse; La Reine Fiammette (1898), a conte 
dramalique in six acts and in verse, the scene of which is lajjj 
in the Italy of the Renaissance; Le Filsde f’e7off«(i904), the hero 
of which is Bar-Cochebas, the Syrian pseudo-Messiah, for the 
music of C. Erlanger; Scarron (1903); Ariane (1906), for the 
music of Massenet; and Glatigny (1906). His critical work 
includes: Richard Wagner (1886); L’Art au theatre (3 vols., 
1896-1900), a series of dramatic criticisms reprinted from 
newspapers; and a report addressed to the minister of 
public instruction and of the fine arts on LeMouvement poitique 
jranfais de i 86 y d jgoo (new ed., 1903), which includes a biblio¬ 
graphical and critical dictionary of the French poets of the 
19th century. Perhaps the most famous of his novels are: 
Le Roi vierge (1880) in which he introduces Louis II. of Bavaria 
and Richard Wagner; La Matson de la yielle (1894), and Gog 
(1897). He married in 1866 Mile Judith Gautier, younger 
daughter of the poet, from whom he was subsequently separated. 
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On the 9th of Febnn^ 1909, early in the morning, his dead 
body was discovered in the railway tunnel of Saint Germain. 
He had left Paris by the midnight train on the 7th, and it is 
supposed that, thinking he had arrived at the station, he had 
opened the door ef his compartment while still in the tunnel. 

MENDICAMCY (from Lat. mendicus, in a condition of beggary, 
a word of unknown origin), a state or condition of being a beggar, 
the practice of obtaining a livelihood by asking alms. The word 
“ mendicant,” also found in the French form “ mendiant,” 
appears to have come into use through the begging friars. 

MKNDICAin MOVEMENT AND ORDEBS. The facts con¬ 
cerning the rise of the Orders of Mendicant Friars are related 
in the articles on the several orders (Franciscans; Dominicans; 
Carmelites; Auoustinian Hermits), and in that on Monasti- 
ciSM (K ii), where the difference between friars and monks is 
explained. The purpose of this article is to characterize the 
movement as a whole, and to indicate the circumstances that 
produced it. The most striking phenomenon in connexion 
with the beginnings of the mendicant orders is the rapidity 
with which the movement spread. Within a generation of the 
death of the two great founders, Dominic (1221) and Francis 
(1226), their institutes had spread all over Europe and into 
■Asia, and their friars could be numbered by tens of thousands. 

1 n all the great cities of Western Europe friaries were established, 
.ind in the universities theological chairs were held by Dominicans 
and ]''ranciscans. And when at the middle of the century the 
other great mendicant orders of Carmelites and Austin Friars, 
and also Servites (g.v.) arose their propagation showed that the 
possibilities of the mendicant movement had not been exhausted 
by the Dominicans and Franciscans. Lesser mendicant orders 
-sprang up in all directions—Gasquet mentions half a dozen 
such that found their way into England {English Monastic Life, 
p. 24r)^in such numbers that the Council of Lyons in 1274 
found it necessary to suppress all except the orders already 
named. Moreover, besides the various orders of friars, there 
were the lay Tertiaries that arose and spread far and wide in 
connexion with the Franciscans and other mendicants, and 
the similar institute of the Humiliati (see Tertiaries). 
These facts clearly show that the Mendicant Movement re¬ 
sponded to widely spread and deeply felt needs of the time. 
These needs found expression not only in the Mendicant orders 
within the Church, but also in a number of more or less heretical 
and revolutionary religious sects. There was this in common 
among the Cathari, Waldcnses, Albigenses and other heretical 
bodies that overran so many parts of Western Europe in the 
second half of the 12th century and the beginning of the 13th, 
that they all inveighed against the wealth of the clergy, and 
preached the practice of austere poverty and a return to the 
simple life of Christ and the Apostles. Thus the sectaries 
no less than the Mendicant orders bear witness to the existence 
of spiritual needs in Western Christendom, which the Mendicant 
orders went a long way towards satisfying. Probably the 
most crying need was that of priests to minister to the great 
city populations, at that time growing up with such rapidity, 
especially in Italy. During the loth, nth and 12th centuries 
the Church had been organized on the lines of the prevailing 
A:udal system—the bishops and abbots were feudal barons, 
and the effects of the system were felt throughout the ranks 
of the lower clergy. Tlie social fabric was built up not on the 
towns, but on the great landlords; and when the centre of gravit y 
began to move, first of all in Italy, to the towns, and crowded 
populations began to be massed together in them, the parochial 
systems broke down under the weight of the new conditions, 
and the people were in a state of spiritual and moral no less than 
physical destitution. So, when the friars came and established 
themselves in the poorest localities of the towns, and brought 
religion to the destitute and the outcasts of society, assimilat¬ 
ing themselves to the conditions of life of those among whom 
they worked, they supplied a need with which the parochial 
clergy were unable to cope. 

The friars responded not only to the new needs of the age, 
but to its new ideas—^religious, intellectual, social, artistic. 
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It was a period of religious revival, and of reaction ajfainst abuses 
that followed in the wake of the feudal systm; and this reli^iouB 
movement was informed by a new mysticism—a mystuism 
that fixed its attention mainly on the humanity of Christ and 
found its practical expression in the imitation of His life. A 
new intellectual wave was breaking over Western Europe, 
symbolized by the university and the scholastic movements; 
Md a new spirit of democratic freedom was making itself felt 
in the growing commercial towns of Italy and Germany. There 
is no need to labour the point that the Mendicants responded 
to all these needs and interpreted them within the pale of 
Catholic Christianity, for the fact lies upon the surface of lustory. 
But a few words are necessary on the central idea from whicli 
the Mendicants received their name—the idea of poverty. 
This was St Francis’s root idea, and there is no doubt—though 
it has been disputed—that it was borrowed from him by St 
Dominic and the other Mendicant founders. St Francis did 
not intend that begging and alms should be the normal means 
of sustenance for his friars; on the contrary, he intended them 
to live by the work of their hands, and only to have recourse 
to begging when they could not earn their livelihood by work. 
But as the friars soon came nearly all to be priests devoted to 
spiritual ministrations, and the communities grew larger, it 
became increasingly difficult for them to support themselves 
by personal work; and so the begging came to play a greater 
role than had been contemplated by St Francis. But his 
idea certainly was that his friars should not only practise the 
utmost personal poverty and simplicity in their life, but that they 
should have the minimum of possessions—no lands, no funded 
property, no fixed sources of income. The maintaining of this 
ideal has proved unworkable in practice. In the Dominican 
Order and the others that started as mendicant it has been 
mitigated or even abrogated. .Among the Franciscans them¬ 
selves it has been the occasion of endless strife, and has been 
kept alive only by dint of successive reforms and fresh starts, 
each successful for a time, but doomed always, sooner or later, 
to yield to the inexorable logic of facts. The Capuchins {q.v.) 
have made the most permanently successful effort to maintain 
St Francis’s ideal; but even among them mitigations have 
had to be admitted. In spite, however, of all mitigations 
the Franciscans have nearly always presented to the world 
on object lesson in evangelical poverty by the poorness and 
simplicity of their lives and surroundings. 

On the subject matter of this article the best thing in English 
is the Introductory Essay by the Capuchin Fr. Cuthbert on ‘‘ The 
Spirit and Genius of the Franciscan Friars," in The Friars and 
how they came to England (1903); sec also the earlier chapters of 
Emil Gebhard's Italic mystique (1899). (E. C. B.) 

MENDIP HILLS, a range in the north of Somersetshire, 
England. Using the name in its widest application, the 
eastern boundary of the range may be taken to be formed by 
the upper valleys of the rivers Frome and Brue, and the depres¬ 
sion between them. The range extends from these north¬ 
westward with a major axis of about 23 m., while the outliers 
of Wavering Down and Bleadon Hill continue it towards the 
shore of the Bristol Channel. The range is generally about 
6 m. in width, and its total area about 130 sq. m. Its south¬ 
western face desi'cnds to the low “ moors ” or marshes drained 
by the Axe and other streams, the small* towns of Axbridge, 
Cheddar and Wells lying at the foot of the hills. Towards 
the north-east its limits are less clearly defined, for high ground, 
intersected by narrow vales, extends as far as the valley of the 
Avon. A depression, followed by the road between Radstock 
and Wells, strikes across the range about its centre; the principal 
elevations lie west of this, and to the area thus defined the 
name of the Mendips is sometimes restricted. The summit of 
the hills is a gently swelling plateau, which reaches its extreme 
height in the north—1068 ft. The Mendips consist principally 
of Carboniferous Limestone. P'ine cliffs and scars occur on 
toe flanks of the plateau, us in the gorge of Cheddar, and there 
is a wonderful series of caverns, tlie result of water action. 
The surface of toe plateau b often broken by deep holes 
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(“ Bwallets’’) into which streams flow. Some of the caves, 
sncfa as those at Cheddar, are easy of access, and attract many 
visitors owing to the beauty of the stalactitic formations; 
others, of greater extent and grandeur, have oniy been explored, 
or partly explored, with great difficulty. Some caves have 
yielded large quantities of animal remains (hyaenas, bears and 
others) together with traces of prehistoric human occupation. 
Among such Wookey Hole, where the river Axe issues from 
the foot of a cliff, may be mentioned. Lead was worked among 
the idendips at a very early period. Some of the Roman 
workings, especially in the neighbourhood of Charterhouse-on- 
Mendip, have yielded pigs of lead inscribed with the names 
of emperors of the ist and and centuries a.u., together with 
an abundance of smaller objects. 

See E. Jiaker and H. Balch, The Setherworld of Mendip (Clifton, 
1907). 

MENDOZA, ANTONIO HURTADO DE (150.^ ?-i644), Spanish 
dramatist, was born about the end of the 16th centuiy in the 
province of Asturias, became page to the count de Saldana (son 
of the duke de Lorma), and was recognized os a rising poet by 
Cervantes in the Viaje del Parnaso (1014). He rose rapidly 
into favour under Philip IV., who appointed him private 
secretary, commissioned from him comedias palaeief^as for the 
royal theatre at Arunjuoz, and in 1623 conferred on liim the 
orders of Santiago and Calalrava. Most of his contemporaries 
and rivals paid court to el discreto de palacio, and Mendoza 
seems to have lived on the friendliest terms with all his brother- 
dramatists except Ruiz de Alarcon. He is said to have been 
involved in the full of Olivares, and died unexpectedly at 
Saragossa on the iQth of September 1644. Oniy one of his plays, 
Querer par silo guerer, was published with his consent; it is 
included in a volume (1623) containing his semi-official account 
of the performances at Aranjuez in 1622. The best edition 
of Mendoza’s plays and verses bears the title of Ubras liricas 
y eimieas, divinas y humanas (1728). Much of his work does 
not rise above the level of graceful and accomplished verse; 
but that he had higher qualities is shown by El Marido hace 
mujer, a brilliant comedy of manners, which forms the chief 
source of MoliAre’s tlcole des tnaris. 

The Fiesta <fue se hiio en Aranjuer and Querer por solo querer 
were translated into English by Sir Eichard Eanshawe, afterwards 
aoibassador at Madrid, in a yusttiuiuous volume published in i(>7i, 

MENDOZA, DIEGO HURTADO DE (1563-1575), Spanish 
novelist, poet, diplomatist and historian, a younger son of the 
count of Tendillas, governor of Granada, was born in that 
city in 1503. The celebrated marquis of Santillana was his 
great-grandfather. On leaving the university of Salamanca, 
Mendoza abandoned his intention of taking orders, served 
under Charles V. in Italy, and attended lectures at the uni¬ 
versities of Bologna, Padua and Rome. In 1537 he was sent to 
England to arrange a marriage between Henry Vlll. and the 
duchess of Milan, as well as a marriage between Prince Louis 
of Portugal and Mary Tudor. Despite the failure of his mis.sion, 
he preserved the confidence of the emperor, and in 1539 was 
appointed ambassador at Venice; there he patronized the Aldi, 
procured copies of the Greek manuscripts belonging to Cardmal 
Bessarion, and acquired other rare codices from the monastery 
of Mount Athos. The first edition of Josephus was printed 
(1544) from the teits in Mendoza’s collection. He acted for 
some time as military governor of Siena, represented Spain 
diplomatically at the Council (rf Trent, and in 1547 was nominated 
special plenipotentiary at Rome, where he remained till 1554. 
He was nevw a favourite with Philip II., and a quarrel with 
a courtier resulted in his banishment from court (June 2568), 
T^e remaining years of his life, which were spent at Granada, 
he devoted to the study of Arabic, to poetry, and to his history 
of the Moorish insurrection of 1568-1570. He died in 1575. 
His Guerra de Grattada was published at Lisbon by Luis 
Tribaldos dMffoledo in 1627; the delay was doubtless due to 
Mendcwa'S'^Mlfere criticism of contemporaries who survived 
hiyil In someJDassages the aaffior delib^ately imitates Sallust 
aail'-T/liitus;yHi style is, on the whole, vivid and trenchant, 
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his information is exact, and in critical insight he is npt inferior 
to Mariana. The attribution to Mendoza qf LatariUo it Tonnes 
is rejected by all competent scholars, but that be excelled jn 
picaresque malice is proved by his indecorous verses written 
in the old Castilian metres and in the more ^aborate measures 
imported from Italy. Mendoza is briicved to be the'author of 
the letters to Feliciano de Silva and to Captain Salazar, published 
by Antonio Paz y MeJia in Sales Espanolas (Madrid, rgoo). 

See A. Sen&n y Alucao, D. Diego Hurtado de Mendota, abuntes 
biogrdpoo-criticos (Granada, 18SO); Calendar of Letters and Papers 
foreign and domestic, Henry VIII., vols. xii. and xiii.; C. Graux, 
Essai svr I'nrigine du fonds gree, de I'Esourial (tiaTiB, 1880); R. 
Foulch^-Delbosc, “ Etude Burla Guerra de Gragada'' in the Revue 
hispantque (Paris, 1894), vul. L 

MEWDOZA, PEDRO GONZALEZ DE (1428-1495), Spanish 
cardinal and statesman, was the fourth son of Inigo Lopez de 
Mendoza, marquess of Santillana, and duke of Infontado. He was 
bom at Guadalajara in New Castile, the chief lordship of his 
family, on the 3rd of May 1428, The houseof Mendoza claimed 
to de.scend from the lords of Llodio in Alava, and to have been 
settled in Old Castile, in the iith century. One chief of the 
house had been greatly distinguished at the battle of the Navas 
de Tolosa in 1212. Another had been Admiral of Castile in 
the reign of Alphonso the Wise. Peter the Cruel had endowed 
them with the lordships of Hita and Buitrago. The greatness 
of the Mendozas was completed by Pedro Gonzalez, who sacri¬ 
ficed his life to save King John I. at the battle of Aljubarrota 
in 1385. The cardinal’s father, the marquis of Santillana— 
to use the title he bore for the greater part of his life—was a 
poet, and was conspicuous during the troubled reign of John II. 
Ixjyallv to the Crown was the traditional and prevailing policy 
of the family. Pedro Gonzalez, the future cardinal, was sent into 
the Church mainly because he was a younger son and that he 
might be handsomely provided for. He had no vocation, 
and was an example of the worldly, political and martial 
prelates of the 15th century. Jn 1452 at the age of twenty- 
four, he was chosen by the icing John II. to be bishop of Cala- 
horra, but did not receive the pope's bull till 1454. As bishop 
of Calahorra he was also senur, or civil and military ruler, of 
the town and its dependent district. In his secular r.apacity 
he led the levies of Calahorra in the civil wars of the reign of 
Henry IV. He fought for the king at the second battle of 
Ulmedo on the 20th of Augu.st 1467, and was wounded in the 
arm. During these years lie became attached to Dona Menciu 
de Lemus, a Portuguese lady-in-waiting of the queen. She 
here, him two sons: Rodrigo, who was once selected to be the 
husliand of Lucrezia Borgia; and Diego, who was the grandfather 
of the princess of Eboli of the reign of Philip II. (see Perez, 
Antonio.) By another lady of a Valladolid family he had a 
third son who afterwards emigrated to Franco. In 1468 he 
became bishop of Siguenza. In 1473 he was created cardinal, 
was promoted to the archbishopric of Seville and named 
chancellor of Castile. During the last years of the reign of King 
Henry IV. he was the partisan of the princess Lsabella, afterwards 
queen. He fought for her at the battle of Toro on the ist of 
March 1476; had a prominent part in placing her on the throne; 
and served her indefatigably in her efforts to suppress the 
disorderly nobles of Castile. In 1482 he became archbishop 
of Toledo. During the conquest of Granada he contributed 
largely to the maintenance of the army. On the and of January 
1492 he occupied the town in the name of the Catholic sovereigns. 
Though his life was worldly, and though he was more soldier 
and statesman than priest, the “ Great Cardinffi,” as ho was 
commonly called, did not neglect his duty as a bishop. He 
used his influence with the queen and also at Rome to arrange 
a settlement of the disputes between the Spanish sovereigns 
and the papacy. Though he maintained a s^endid household 
as archbishop of Toledo, and provided hand.somely for his 
children, he devoted part of his revenue to charity, and with part 
he endowed the college of Santa Cruz at Valladolid. His health 
broke down at the close of 1493. Queen Isabrila visited and 
nursed him on his deathbed. It is said that he recommended 
her to dioose as his successor the Franciscan Jimenez de Cisneros, 
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a maa who had iio likeness to himself save in political faculty 
and devotion to the authority of the Crown. He died at 
Guadalajara on the nth of January i 49 S' 

The Uie of the oardiaal, by Salazar de Mendoza, Cronica del 
gran cardinal Don, Pedro Gonialee de Mmdoga (Toledo, itias), is 
discursive and garrulous but valuable. See also Prescott, History of 
Ferdinand and Isabella. 

MENPOZA, a province of western Argentina, bounded N, 
by San Juan, E. by San Luis and the territory of La Pampa, 
S. by the territories of La Pampa and Neuquen, and W. by the 
republic of Chile. Area, 56,502 sq. m.; pop. (1895), 116,136; 
(1904 estimate), 159,780. The Andes form the western boun¬ 
dary, and a considerable part of the territory is covered by 
the great Cordillera, its foothills and flanking ranges. The 
eastern part is an arid, sandy, level plain, with extensive saline 
basins, having no vegetation other than coarse grasses and 
thickets of low, spiny mimosas and “ chanar ” (Gourliaea 
decorticans). The fertile, populated districts of the province 
border on the Cordillera, particularly in the north, where numerous 
streams from the snow-clad summits supply water for irrigation. 
The secondary ranges in this part of Mendoza are the Sierra 
de I0.S Paramillos, which encloses the Uspallata Valley, and 
the Sierra del 'I'unuyan, which encloses a number of populous 
valleys drained by the 'I'unuyan River and its tributaries. One 
of the kurgest of these is the Yuco Valley. Farther south the 
country becomes more arid and sparsely populated, and unsub¬ 
dued tribes of Indians for a tong time prevented its exploration. 
In this region the Sierra de Payen and Sierra del Nevado 
(otherwise known as the Sierra Quero Matro Pellon) extend 
in a north-easterly direction. Witli the exception of the Rio 
Grande in the south-west part of the province, which forms the 
principal source of the Colorado, all the rivers of the province 
flow easterly and southerly into the great saline depression of 
western Argentina, which includes a great port of Mendoza, 
San I.uis and La Pampa. The Andean streams rise in the 
higher snow-clad elevations, but their waters become impregnated 
with saline matter soon after reaching the plain, and arc even¬ 
tually lost in the saline marshes and lagoons of southern Mendoza 
and La Pampa. These Andean rivers are the Mendoza, Tunuyan, 
Diamante and Atucl, with their numerous tributaries, all of 
which discharge into the sluggish river which flows from the 
Huanacache lagoons, on the ^n Juan frontier, southward to 
the marshes and lagooas of La Pampa. The upper part of 
this brackish, .swampy stream is called the Desaguadero, and 
the lower the Salado. It forms the eastern boutidary hne of 
the province down to the 36th parallel. Witli the exception 
of the elevated districts of the Andes, the climate of Mendoza 
is hot and dry. On the plains the rainfall is insignificant, 
but on the slopes of the Cordillera rains are frequent and winter 
cold is severe. Agriculture is the principal occupation where 
irrigation can be used, the province having a high reputation 

S ' its raisins and wines. Alfalfa is an important product, 
ing grown for fattening the cattle driven through the province 
to the Chilian markets. The mineral resources of the province 
are said to be good, but receive little attention. Petroleum 
is found in the vicinity of San Rafael, on the Diamante River, 
4pd it is claimed that coal exists in the same region. Although 
Mendoza was settled by Spanish colonists from Chile as far 
back as r55g, its development has been hindered by its isolated 
position. This isolation was broken in 1884 by the completion 
of the Argentine Great Western railway to the provincial 
capital. Since then a railway has been built northward to San 
Juan, and another line was in r9o8 under construction through 
the Andes to coimect with tlie Chilian railway system. In 
addition to Mendoza, the capital uf the province, the principal 
towns (hardly more than villages) are Guaymallcn, Maipii, San 
Martin, Lujan and San Rafael. 'The provinces of Mendoza, San 
Juan and San Luis, which were settled from Chile and were for a 
long time governed from Santiago, were at first called the province 
of Cuyo, and are still spoken of as the “ Cuyo provinces.” 

MWDOZA, a mty of Argentina, capital of Mendoza province;, 
632 m. by rail WJJ..W. of Buenos Aires. Pop. (1904 estimate). 
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32 , 400 . It Stands on a plain near the foot of a secondary Andean 
range called the Siena de los Paramillos, at an devation of 
S320 ft. The surrounding district is arid, but has been irrigated 
and is covered with gai^ns, orchards and cultivated fields. 
The city is about 15 m. N. of the Mendoza, or Lujan River, whose 
waters are utilized fur irrigation and for the requirem^s of 
the city by means of a channel which leaves the main river a 
little above the town of Lujan and runs to the Tulumaya River 
and the lagoons of Huanacache. This channel is called £1 
Zanjbn, and is believed to have bera opened by Guaymall6n, 
the chief of the Guarp^s who inhabited this district at the time 
of the Spanish conquest, but it is more probably natural. The 
city is laid out in a regular manner with broad well-paved 
streets and numerous public squares. The Zanjon and another 
stream called the Guaymallki traverse the city, and the principal 
streets have water flowing through them and are shaded by 
poplars. Because of earthquake risks, the public buildings 
are neither costly nor imposing. The private residences arc 
commonly of one storey, built with wooden frames filled in 
with adobes. The climate is hot, dry and enervating, not¬ 
withstanding the elevation and the proximity of tlie Andes. 
The surrounding districts produce fruit, vegetables, alfalfa and 
cereals. The vineyard industry is prominent, and raisins and 
wine are exported. The position on the main route across 
the Andes into Chile, by way of the Uspallata or Cumbre pass 
(highest point 12,870 ft.), has given the city commercial im¬ 
portance. It has railway connexion with the principal cities 
of the republic, including the ports of Rosario, Buenos Aires 
and Bahia Blanca, and also with the capital of San Juan. 

Mendoza was founded by Captain Pedro del Castillo, who 
had been sent from Santiago across the Andes in 1559 by Garcia 
Hurtado de Mendoza, the governor of Cliile, to conquer and 
annex the territory extending N.E. to Tucuman. The rity 
was named after Mendoza. It was made the capital of the 
province of Cuyo, and belonged to Chile down to 1776, when 
the province was transferred to the newly created vieeroyalty 
of La Plata. It was tbe headquarters of General San Martin 
while he was organizing on army for the liberation of Chile, 
and greatly assisted him with men and money. Under re¬ 
publican administration Mendoza suilcred much from revolu¬ 
tions. Moreover, on the aoUi of March i86i, the city was 
destroyed by an earthquake and a fire which followed. Not 
a building was left standing, and the loss of life was estimated 
at 10,000 to 12,000. The French geologist Bravard, who had 
predicted the catastrophe, was one of its victims. The poplars 
in the streets, together with some species of fruit-trees, were 
first planted in Mendoza by a Spaniard, Juan Cobos, in 1809, 
who thus became one of its greatest benefactors. 

MENEDEHUS, Greek philosopher and founder of the Eretriun 
school of thought, was born at Eretria about 350 and died 
between 278 and 275 b.c. Though of noble birth, he worked as 
builder and tentmaker until lie was sent with a military expe¬ 
dition to Megara, where, according to Diogenes Laertius, he 
heard Plato and resolved to devote himself to philosophy. It 
is more likely that he heard one of Plato's followers, inasmuch 
as Plato died when he was only four years old, if the above dates 
are correct. At Megara he formed a life-long friendship with 
Asclepiades, with whom be toiled in the night that be might 
study philosophy by day. He was subse^ently a pupil first 
of Stilpo and then of Pbaedo of Elis, whose school he transferred 
to Eretria, by which name it was afterwards known. In 
addition to his philosophical work, he took a leading part in 
the political affairs of his city from the time of the Diadochi 
until bis death, and obtain^ a remission of the tribute to 
Demetrius. His friendship with Antigonus Gonatas seems to 
have roused suspicion as to his loyalty, and be sought safety 
first in the temple of Amphiaraus at Oropus, and later with 
Antigonus, at whose court he is said to have died of grief. Other 
accounts say that he starved himself to deatli on failing to 
induce Antigonus to free his native city. His philosophical 
views are known only in piort. Athenaeus quotes Epicrates 
as stating that he was a Flatooist, but other accounts credit 
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hitn with havmg preierred Stilpo to Plato. Diogenes LaSrtius 
(ii. 134 and 135) says that he declined to identify the Good 
with the Useful, and that he denied the value of the negative 
proposition on the ground that afhrmation alone can express 
truth. He probably meant to imply that qualities have no 
existence apart from the subject to which they belong. In 
ethics we learn from Plutarch {De virt. mor. 2) and from Cicero 
(Acad. ii. 42) that he regarded Virtue as one, by whatever name 
it be call^, and maintained that it is intellectual. Cicero’s 
evidence is the less valuable in that he always assumed that 
Menedemus was a follower of the Megariws. Diogenes says 
that he left no writings, and the Erctrian school disappeared 
after a short and unobtrusive existence. 

Beside the ancient sources quoted above, see H. Mallett, Histoire 
de I'icoie de Migare ei (les (cotes d'Elis et d'Eritrie (184s). Also 
the articles Mbgarian School; Phaedo; Stilpo. 

MENELAUS, in Greek legend, son of Atreus (or Pleisthenes), 
king of Sparta, brother of Agamemnon and husband of Helen. 
He was one of the Greeks who entered Troy concealed in the 
wooden horse (Virgil, Aeneid, ii. 264) and recovered his wife 
at the sack of the city. On the voyage homewards his fleet 
was scattered off Cape Malca by a storm, which drove him to 
Egypt. After eight years’ wandering in the east, he landed on 
the island of Pharos, where Proteus revealed to him the means of 
appeasing the gods and securing his return. He reached Sparta 
on the day on which Orestes was holding the funeral feast over 
Aegisthus and Clytaemnestra’. After a long and happy life in 
Lacedaemon, Menelaus, as the .son-in-law of Zeus, did not die 
but was translated to Elysium' (Homer, Odyssey, iii. iv.). His 
grave and that of Helen were shown at Therapnae, where he was 
worshipped as a god (Pausanias iii. 19, 9). He was represented 
in works of art as carrying off the body of the dead Patruclus 
or lifting up his hand to slay Helen. 

HENELW II. (Saiiai.a Makikm), emperor of Abyssinia, 
officially negus negusti (king of kings) of Ethiopia (1844- ), 

son of Haeli Melicoth, king of Shoa, was bom in 1844, and 
claimed to be a direct descendant of Solomon by the queen of 
Sheba. On the death of his father in 1855 he was kept a prisoner 
at Gondar by Kassai, the governor, who had seized the throne 
under the title of Theodore HI. But having succeeded in 
effecting his escape he was acknowledged king of Shoa, and at 
once attacked the usurper. These campaigns were unsuccessful, 
and he turned his arms to the west, east and south, and annexed 
much territory to his kingdom, still, however, maintaining his 
divine right to the crown of Ethiopia. After the death of 
Theodore in 1868 he continued to struggle against his successor, 
the emperor Johannes (better known to Europeans as King 
John of Abyssinia). Being again unsuccessful, he resolved to 
await a more propitious occasion; so, acknowledging the supre¬ 
macy of Johannes, in 1886 he married his daughter Zeodita 
(b. 1876) to the emperor’s son, the Ras Area; he was thereupon 
declared heir to the empire, and on his side acknowledged the 
Ras Area as his successor. Ras Area died in May 1888, and the 
emperor Johannes was killed in a war against the dervishes at 
the battle of Gallabat (Matemma) on the loth of March 1889. 
The succession now lay between the late emperor’s nafural 
son, the Ras Mangasha, and Menelek, but the latter was elected 
by a large majority on the 4th of November, and consecrated 
shortly afterwards. Menelek had married in 1883 Tai'tu (b. 1854), 
a princess of Tigr6, a lady who had been married four times 
previously and who exerci.sed considerable influence. Menelek’s 
clemency to Mangasha, whom he compelled to submit and then 
made viceroy of Tigrc, was ill repaid by a long series of revolts. 
In 1889, at the time when he was claiming the throne against 
Mangasha, Menelek signed at Uccialli a treaty with Italy 
acknowledging Italian claims to the Asmara district. Finding, 
however, that according to the Italian view of one of its articles 
the treaty placed his empire under Italian domination, Menelek 
denounc^ it; and after defeating the Italians at Amba-Alagi, 
he compelled them to capitulate at Adowa in E'ebruary 1896, 
and a treaty was signed recognizing the absolute independence 
of Abyssinia. Hb French sympathies were shown in a reported 


official offer of treasure towards payment of the indemnity at 
the dose of the Franco-Prussian War, and in February 1897 he 
concluded a commercial treaty with France on very favourable 
terms. He abo gave assistance to French officers who sought 
to reach the upper Nile from Abyssinia, there to join forces 
with the Marchand Mission; and Abyssinian armies were sent 
Nilewards. A British mission under Sir Rennell Rodd in May 
1897, however, was cordially received, and Menelek agreed to a 
settlement of the Somali boundaries, to keep open to British 
commerce the caravan route between Zaila and Harrar, and to 
prevent the transit of munitions of war to the Mahdists, whom 
he proclaimed enemies of Abyssinia. In the following year the 
Sudan was reconquered by an Anglo-Egyptian army and there¬ 
after cordial relations between Menelek and the Britbh author¬ 
ities were established. In 1889 and subsequent years, Menelek 
sent forces to co-operate with the British troops engag^ against 
the Somali mullah, Mahommed Abdullah. Menelek had in 
1898 crushed a rebellion by Ras Mangasha (who died in 1906) 
and he directed his efforts henceforth to the consolidation of 
his authority and, in a certain degree, to the opening up of his 
country to western civilization. He had granted in 1894 a 
concession for the building of a railway to his capital from the 
French port of Jibuti, but, alarmed by a claim made by France 
in 1902 to the control of the line in Abyssinian territory, he 
stopped for four years the extension of the railway beyond 
Dire Dawa. When in 1906 France, Great Britain and Italy 
came to an agreement on the subject, Menelek officially reiterated 
his full sovereign rights over the whole of his empire. In May 
1909 the emperor's grandson Lij Yasu, or Jeassu, then a lad of 
thirteen, was married to Romanic (b. 1902), granddaughter of 
the negus Johannes. Two days later Yasu was publicly pro¬ 
claimed at Adis Ababa as Menelek’s successor. At that time 
the emperor was seriously ill and as his ill health continued, a 
council of regency—from which the emperor was excluded—was 
formed in March 1910. (See also Abyssinia.) 

HEN£NDEZ Y PELAYO, HARCELINO (1856- ), Spanbh 

scholar and critic, was born at Santander on the 3rd of November 
1856. In 1871-1872 he studied under Mild y Fontanals at the 
university of Barcelona, whence he proceeded to the central 
university of Madrid. His academic successes had never been 
surpassed; a special law was passed by the Cortes to enable 
him to become a professor at the age of twenty-two, and three 
years later he was elected a member of the Spani.sh Academy. 
But before this date (1882) he was well known throughout Spain. 
His first volume, Estudius criticos sohre escritores montaneses 
(1876), had attracted little notice, and his .scholarly Horacio en 
Espana (1877) appealed only to students. He became famous 
through his Cienria espanola (1878), a collection of polemical 
•essays defending the national tradition against the attacks of 
political and religious reformers. The unbending orthodoxy of 
this work is, if possible, still more pronounced in the Historia de 
los hetervdoxos espannles (1880-1886), and the writer was hailed 
as the champion of the ultramontane party. His lectures (i88i) 
on Calderdn e.stablished his reputation as a literary critic; and 
his work as an historian of Spanish literature was continued in 
his Historia de las ideas esteticas en Espana (1881-1891), his 
edition (1890-1903) of Lope de Vega, his Antnlogia de poetLs 
liricos Castellanos (1890-1906), and his Origenes de la novela 

(1905)- 

MENENIUS LANATUS, AORIPPA, Roman patrician and 
statesman, consul 503 B.c. On the occasion of the first secession 
of the people to the Sacred Mount, Agrippa, who was known to 
be a man of moderate views, was one of the commissioners 
empowered by the senate to treat with the seceders. On this 
occasion he recited the well-known fable of the bclh- and the 
members. <■ 

Livy ii. 16, 32, 33; Dion, halic. v. 44-47; vi, 49-88, 96; Val. 
Alax. iv. 4, 2. 

MENES, the name of the founder of the ist Dynasty of 
historical kings of Egypt. He appears at the head of the lists 
not only in Herodotus and Manetho, but also in the native 
Turin Papyrus of Kings and the lists of Abydos, while the list 
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a maa who had iio likeness to himself save in political faculty 
and devotion to the authority of the Crown. He died at 
Guadalajara on the nth of January i 49 S' 

The Uie of the oardiaal, by Salazar de Mendoza, Cronica del 
gran cardinal Don, Pedro Gonialee de Mmdoga (Toledo, itias), is 
discursive and garrulous but valuable. See also Prescott, History of 
Ferdinand and Isabella. 

MENPOZA, a province of western Argentina, bounded N, 
by San Juan, E. by San Luis and the territory of La Pampa, 
S. by the territories of La Pampa and Neuquen, and W. by the 
republic of Chile. Area, 56,502 sq. m.; pop. (1895), 116,136; 
(1904 estimate), 159,780. The Andes form the western boun¬ 
dary, and a considerable part of the territory is covered by 
the great Cordillera, its foothills and flanking ranges. The 
eastern part is an arid, sandy, level plain, with extensive saline 
basins, having no vegetation other than coarse grasses and 
thickets of low, spiny mimosas and “ chanar ” (Gourliaea 
decorticans). The fertile, populated districts of the province 
border on the Cordillera, particularly in the north, where numerous 
streams from the snow-clad summits supply water for irrigation. 
The secondary ranges in this part of Mendoza are the Sierra 
de I0.S Paramillos, which encloses the Uspallata Valley, and 
the Sierra del 'I'unuyan, which encloses a number of populous 
valleys drained by the 'I'unuyan River and its tributaries. One 
of the kurgest of these is the Yuco Valley. Farther south the 
country becomes more arid and sparsely populated, and unsub¬ 
dued tribes of Indians for a tong time prevented its exploration. 
In this region the Sierra de Payen and Sierra del Nevado 
(otherwise known as the Sierra Quero Matro Pellon) extend 
in a north-easterly direction. Witli the exception of the Rio 
Grande in the south-west part of the province, which forms the 
principal source of the Colorado, all the rivers of the province 
flow easterly and southerly into the great saline depression of 
western Argentina, which includes a great port of Mendoza, 
San I.uis and La Pampa. The Andean streams rise in the 
higher snow-clad elevations, but their waters become impregnated 
with saline matter soon after reaching the plain, and arc even¬ 
tually lost in the saline marshes and lagoons of southern Mendoza 
and La Pampa. These Andean rivers are the Mendoza, Tunuyan, 
Diamante and Atucl, with their numerous tributaries, all of 
which discharge into the sluggish river which flows from the 
Huanacache lagoons, on the ^n Juan frontier, southward to 
the marshes and lagooas of La Pampa. The upper part of 
this brackish, .swampy stream is called the Desaguadero, and 
the lower the Salado. It forms the eastern boutidary hne of 
the province down to the 36th parallel. Witli the exception 
of the elevated districts of the Andes, the climate of Mendoza 
is hot and dry. On the plains the rainfall is insignificant, 
but on the slopes of the Cordillera rains are frequent and winter 
cold is severe. Agriculture is the principal occupation where 
irrigation can be used, the province having a high reputation 

S ' its raisins and wines. Alfalfa is an important product, 
ing grown for fattening the cattle driven through the province 
to the Chilian markets. The mineral resources of the province 
are said to be good, but receive little attention. Petroleum 
is found in the vicinity of San Rafael, on the Diamante River, 
4pd it is claimed that coal exists in the same region. Although 
Mendoza was settled by Spanish colonists from Chile as far 
back as r55g, its development has been hindered by its isolated 
position. This isolation was broken in 1884 by the completion 
of the Argentine Great Western railway to the provincial 
capital. Since then a railway has been built northward to San 
Juan, and another line was in r9o8 under construction through 
the Andes to coimect with tlie Chilian railway system. In 
addition to Mendoza, the capital uf the province, the principal 
towns (hardly more than villages) are Guaymallcn, Maipii, San 
Martin, Lujan and San Rafael. 'The provinces of Mendoza, San 
Juan and San Luis, which were settled from Chile and were for a 
long time governed from Santiago, were at first called the province 
of Cuyo, and are still spoken of as the “ Cuyo provinces.” 

MWDOZA, a mty of Argentina, capital of Mendoza province;, 
632 m. by rail WJJ..W. of Buenos Aires. Pop. (1904 estimate). 
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32 , 400 . It Stands on a plain near the foot of a secondary Andean 
range called the Siena de los Paramillos, at an devation of 
S320 ft. The surrounding district is arid, but has been irrigated 
and is covered with gai^ns, orchards and cultivated fields. 
The city is about 15 m. N. of the Mendoza, or Lujan River, whose 
waters are utilized fur irrigation and for the requirem^s of 
the city by means of a channel which leaves the main river a 
little above the town of Lujan and runs to the Tulumaya River 
and the lagoons of Huanacache. This channel is called £1 
Zanjbn, and is believed to have bera opened by Guaymall6n, 
the chief of the Guarp^s who inhabited this district at the time 
of the Spanish conquest, but it is more probably natural. The 
city is laid out in a regular manner with broad well-paved 
streets and numerous public squares. The Zanjon and another 
stream called the Guaymallki traverse the city, and the principal 
streets have water flowing through them and are shaded by 
poplars. Because of earthquake risks, the public buildings 
are neither costly nor imposing. The private residences arc 
commonly of one storey, built with wooden frames filled in 
with adobes. The climate is hot, dry and enervating, not¬ 
withstanding the elevation and the proximity of tlie Andes. 
The surrounding districts produce fruit, vegetables, alfalfa and 
cereals. The vineyard industry is prominent, and raisins and 
wine are exported. The position on the main route across 
the Andes into Chile, by way of the Uspallata or Cumbre pass 
(highest point 12,870 ft.), has given the city commercial im¬ 
portance. It has railway connexion with the principal cities 
of the republic, including the ports of Rosario, Buenos Aires 
and Bahia Blanca, and also with the capital of San Juan. 

Mendoza was founded by Captain Pedro del Castillo, who 
had been sent from Santiago across the Andes in 1559 by Garcia 
Hurtado de Mendoza, the governor of Cliile, to conquer and 
annex the territory extending N.E. to Tucuman. The rity 
was named after Mendoza. It was made the capital of the 
province of Cuyo, and belonged to Chile down to 1776, when 
the province was transferred to the newly created vieeroyalty 
of La Plata. It was tbe headquarters of General San Martin 
while he was organizing on army for the liberation of Chile, 
and greatly assisted him with men and money. Under re¬ 
publican administration Mendoza suilcred much from revolu¬ 
tions. Moreover, on the aoUi of March i86i, the city was 
destroyed by an earthquake and a fire which followed. Not 
a building was left standing, and the loss of life was estimated 
at 10,000 to 12,000. The French geologist Bravard, who had 
predicted the catastrophe, was one of its victims. The poplars 
in the streets, together with some species of fruit-trees, were 
first planted in Mendoza by a Spaniard, Juan Cobos, in 1809, 
who thus became one of its greatest benefactors. 

MENEDEHUS, Greek philosopher and founder of the Eretriun 
school of thought, was born at Eretria about 350 and died 
between 278 and 275 b.c. Though of noble birth, he worked as 
builder and tentmaker until lie was sent with a military expe¬ 
dition to Megara, where, according to Diogenes Laertius, he 
heard Plato and resolved to devote himself to philosophy. It 
is more likely that he heard one of Plato's followers, inasmuch 
as Plato died when he was only four years old, if the above dates 
are correct. At Megara he formed a life-long friendship with 
Asclepiades, with whom be toiled in the night that be might 
study philosophy by day. He was subse^ently a pupil first 
of Stilpo and then of Pbaedo of Elis, whose school he transferred 
to Eretria, by which name it was afterwards known. In 
addition to his philosophical work, he took a leading part in 
the political affairs of his city from the time of the Diadochi 
until bis death, and obtain^ a remission of the tribute to 
Demetrius. His friendship with Antigonus Gonatas seems to 
have roused suspicion as to his loyalty, and be sought safety 
first in the temple of Amphiaraus at Oropus, and later with 
Antigonus, at whose court he is said to have died of grief. Other 
accounts say that he starved himself to deatli on failing to 
induce Antigonus to free his native city. His philosophical 
views are known only in piort. Athenaeus quotes Epicrates 
as stating that he was a Flatooist, but other accounts credit 
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fortified in 1578, and m 1685 Vauban made it one of the strongest 
places on the French frontier, but the fortifications were razed 
m 1748 by the treaty of Aix-ia-Chapelle. 

MENINGITIS (from Gr. iajny(, a membrane), a term in 
medicine i4>plied to infiammation affecting the membranes of 
the brain (cerebral meningitis) or spinal cord (spinal meningitis) 
or both. 

Tubercular cerebral meningitis (or Acute hydrocephalus) is a 
disease due to inflammation of the meninges of the brain produced 
by the presence of a tubercle bacillus. This disease is most 
common in children under ten years of age, but may affect 
adults. The tubercular constitution is an important factor m 
this malady. In numerous cases it is manifestly connected 
with bad hygienic conditions, with insufficient or improper 
feeding, or with over exercise of the mental powers, all of which 
will doubtless more readiiyexert their influence where an inherited 
liability exists, and the same may be said regarding its occasional 
occurrence as one of the after consequences of certain of the 
diseases of childhood, especially measles and whooping-cough. 

There are certain typical features ctiaractcnzmg the disease in 
each of its stages. The pramonitury symptoms are mostly such 
as relate (o the general nutrition. A falling off in flesh and failure 
of strength are olten ohserved for a considerable time before the 
characteristic phenomena of the disease appear. The patient, il 
a child, becomes listless and easily fatigued, loses appetite, and la 
restless at night. There is headache alter exertion, and the child 
becomes unusually irritable. These syniptoms may persist during 
many weeks j but on the other hand such premonitory indications 
may be entirely wanting, and the disease be developed to all 
appearance suddenly. 

'1 he onset is in most instances marked by the occurrence of vomil- 
ing, often severe, but sometimes only slight, and there is in general 
obstinate constipation. In not a few cases the first .symptoms 
are convulsions, which, however, may in this early stage subside, 
and remam absent, or reappear at a later period. Headache is 
one of the most constant of the earlier symptoms, and is generally 
intense and accumpaitied with sharper paroxysms, which cause 
the patient to scream, wil.li a peculiar and cliaracteristic cry. 
There is great intolerance of light and sound, and general nervous 
sensitiveness. Jfever is present to a greater or less extent, the 
temperature ranging from 100“ to io.'j‘ F.; yet the pulse is not 
quickened in proportion, living on the contrary rather slow, but 
exhibiting a tendency to irregularity, and halile to become rapid 
on slight exertion. The breathing, too, is somewhat irregular 
Symptoms of this diameter, constituting the stage of excitement, 
contmue for a period varying from one to two weeks, when they are 
succeeded by tile stage of depression. There-is now a marked 
change in the symptoni.s, which is apt to lead to the belief that a 
favourable turn has taken place. The patient becomes quieter 
and inclines to sleep, but it will be found on careful watching thal 
this quietness is but a condition of apathy or partial stupor into 
which the child has sunk. The vomiting has ceased, and there 
Is less fever; the pulse is slower, and shows a still greater tendency 
to irregularity than before, while the breathing is of markedly 
unequal character, being rapid and shallow at one time, anil 
long drawn out and sinkmg away at another. There is manifestly 
little sufiering, although the peculiar cry may still be uttered, 
and the patient lies prostrate, occasionally rolling the head uneasily 
upon the pillow, or picking at the bedclothes or at his face with 
his fingers. He does not ask for food, but readily swallows what 
is offered. The countenance is pale, but is apt to hush up suddenly 
for a time. The eyes present important alterations, the pupils 
being dilated or unequal, and scarcely responding to light. There 
may be double vision, or partial or complete blindness. Squinting 
is common in this stage, and there may also be drooping of an eyelid, 
due to paralysis of the part, and one or more limbs may be likewise 
paralys^. 

To this sueccedsuthe third or final stage, in which certain of the 
former symptoms recur, while others become intensified. There 
is generally a return of the fever, the temperature rising sometimes 
very high. The pulse becomes feeble, rapid, and exceedingly irre¬ 
gular, as is also tiie case with the breattiing. Coma is profound, 
out yet the patient may still be got to swallow nourishment, though 
not so readily as before. Convulsions are apt to occur, while para¬ 
lysis, more or leas extensive, afiects portions of the body or groups 
of tnpRles. The pupils arc now widely dilated, and there is gener¬ 
ally campletc blindness and often deafness. In this condition tlie 
patient’s strength undemoes rapid decline, and the body becomes 
markedly emaciated. Death takes place either suddenly in a fit 
or more gradually from exhaustion. Shortly before death it is 
not uncommon for the patient, who, it may be for many days 
previously, lay in a state of profound stupor, to awake up, ask for 
food, and talk to those around. The duration of a case varies 
somewhat, but in general death takes place within three weeks 
from the onset of tne symptoms. The disease may be said to be 


almost invariably fafal, yet cases preeenfiiig all the principal 

synmtoifis occasionally recover. 

Much may be done in the way of prevention of this disease, 
and, in its earlier stages, even in the way of cure. It is most im¬ 
portant in families where the history indicates a tuberculous or 
scrofulous tendency, and particularly where acute hydrocephalus 
has already occurred, tliat every cflort should be used to lortily 
the system and avoid the cause.s already alluded to as favouring 
the development of the disease during that period in which children 
arc liable to suffer from it. With this view wholesome food, warm 
clothuig, clcanhncas, regularity, and the avoidance of over-exertion, 
physical and mental, are of tiie utmost consequence. 

Timely use ol remedies may mitigate and even occasionally 
remove the symptoms when they arise. The maintenance of the 
(ratient's strength by light nourishment and the use of sodatives 
to compose the nervous system are the measures most likely to 
be attended with succcs.s. Bromide, combined with iodide of 
otassiuin, is the medicinal agent of most value for this purpose, 
hould convulsions occur, they are best treated by chloral or 
chloroform. 

In what is known as suppurative or simple acute meningitis 
(non-tuliercular) the disease arises from various causes, and 
the .symptoms arc similar to those described above. 

In posterior-basic meningitis, inflammation of the membranes 
investing the posterior basic spinal cord, the chief .symptoms 
are fever, with severe pain in the hack or loins shooting down¬ 
wards into the limbs (which are the scat of frequent painful 
involuntary startings), accompanied with a feeling of tightness 
round the body. 

The local syniptoms bear reference to the portion of the cord 
the membranes of which are involved. Thus when the inflamma¬ 
tion is located in the cervical portion the muscles of the arms and 
chest are spasmodically contracted, and there may be difficulty 
of swallowing or breathing, or embarrassed heart's action, while 
when tlie disease is .seated in the lower portion, the lower limbs and 
the bluildor and rectum are the parts aficcted in tliis way. At 
first there is excited sensibility (nyperaestliesia) in the parts of 
the surface of the body in relation with the portion of cord affected. 
A.S the disease advances these symptoms give place to those ol 
partial loss of power in the afiected muscles, and also partial anaes¬ 
thesia. These various phenomena may entirely pass away, and 
the patient after some weeks or months recover; or, on the other 
hand, they may increase, and end in permanent paralysis. 

Sonic observers regaril these forms us sporadic ca.scs of cerebro¬ 
spinal lever; and Still, William Hunter and George NuttaU have 
isolated an organism similar to the diplococcus intracellularis, 
while Henry Koplik in New York found cases of typical posterior- 
basic meningitis due to the diplococcu.s intracellularis. 

'I'he treatment is directed to allaying the pain and inflammatory 
action by opiates. Ergot is recommended by many physicians. 
The iiatient should have perfect rest in the recumbent, or better 
still in the prone, position. Cold applications to the spine may 
be of use, while attention to the functions of the bladder and bowels, 
and to the condition of the skin with the view of preventing bed¬ 
sores, is all-important. 

Cerebrospinal fever or epidemic cerebrospinal meningitis, 
popularly called “ spotted fever,” is an infectious disease occur¬ 
ring sporadically or in epidemics, and due to the diplococcus 
intracellularis di.scovered by Weichselbaum in 1887. This 
disease was not recognized until the 19th century. It was first 
described at Geneva in 1805 and .small outbreaks followed in 
Paris (1814), Metz and Genoa (1815), and Westphalia (1S22), 
but in the United States there was a widespread epidemic, 
including New England and spreading as far as Kentucky and 
Ohio. Fresh outbreaks in Europe took place between 1837 |pd 
1850. In 1837 it prevailed in the south of France chiefly amongst 
troops in garrison, and fresh outbreaks continued throughout 
France in 1846 with epidemics in Algiers, Italy and Sicily. In 
Great Britain it first showed itself in the Irish workhouses in 
1846, where it was known as “ the black de^th ” or “ malignant 
purpuric fever.” After 1866 except for sporadic cases it dis¬ 
appeared from Great Britain, but small outbreaks took place 
in 1885 to igoo in Dublin. In 1905 there was an extensive 
epidemic in New York, followed by an outbreak in Scotland in 
1906, and in Scotland and Ireland in 1907-1908. The regiswar- 
general’s returns for 1907 give 1018 deaths in Scotland due to 
the disease, of which 711 were at Glasgow and 148 at Edinburgh. 
In the same year Belfast was visited by a severe epidemic, 495 
deaths out of the total death-rate of 631 taking place in 
district. "V" 
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The mode of infection is obscure, but the organism is thought 
to gain access to the circulation through the mucous membrane of 
the nose and conjunctiva, as the organism has been isolated from 
the mucous membrane of the nose, not only of those suffering from 
the disease but from healthy persons who have been in contact 
with cases. CerebrO’Spinal fever has an undoubted teudency to 
follow bad sanitary conditions and to prevail in damp, su^esB 
houses. It is a disease of temperate climates, and the outbreaks 
usually take place in the spring of the year. The victims are 
mostly children and young adults, and Koplik states that few 
recoveries take place In children under two years of age. 

The onset of symntoms is sudden, as contrasted with tubercular 
meningitis, in whicn the onset is gradual. The attack comes on 
sharply with intense headache, rigors and vomiting, llie pain 
soon localizes itself in the back of the neck and occiput, and may 
thence radiate down the spine, limbs and abdomen. The pain is 
soon followed by a characteristic symptom, namely, retraction of 
the head. The head is drawn back and rigidly fixed, the spine 
arched and the limbs drawn up, and muscular spasms may lake 
place. There is general hyperaestheaia, the slightest contact 
producing pain. More or less lever is present, but the temperature 
18 not characteristic. The headache continues with great sc'verity 
and restlessness and delirium supervene, or there may be long 
period.s when the patient is comatose. Twitching of Ihc limbs 
and general convulsions may occur and facial paralysis Is frequent. 
Paralysis of the ocular nerves causing squint, dilatations and con¬ 
tractions oJ the pupil arc common as in other varieties of meni^itis. 

Some of the most striking symptoms arc the rashes. These 
usually occur about the fourth day of illness and vary widely in 
character, resembling erytlicma, urticaria, rose spots or purpuric 
spots. The rashes liave usually no relation to the gravity of the 
dLscase, but severe cutaneous haemorrhages usually indicate a 
severe form of illne.ss. Should the patient survive the first .shock 
of the attack serious complications may ansc; tlio eyes may be 
attacked by severe conjunctivitis, iritis or keratitis, or inflammation 
of the dee|>er parts may take place leading to detacJiment of the 
retina. More Iruijuent even is disease of the auditory apparatus, 
and purulent otitis media or disease of the* labyrinth may lead to 
permanent deafness. Serous effusion may take place into joints 
which arc painful, red and swollen as in acute rheumatism. 

Certain lonns of the disease arc rapidly fatal, these arc known 
as the tulminanl tyjie, and death may take place within 12 to 24 
hours of the onset. Death usually occurs between the fifth and the 
eiglith day, but many cases drag on for weeks with rapid and pro- 
gTCBSive emaciation, and recoven,' is slow. The mortality has 
varied in diiierent epidemics. Hirsch’s tables of forty-one epidemiCB 
give a mortality of from 25 to 75 and Koplik rates it at 48 to 
%. During 1907, (>23 cases of cerebro-spinal fever were uotificcl 
in Belfast, and the deaths numbered 495. During tliat year the 
disease was made notifiable in 48 Irish urban and 55 rural districts. 
The iiusrtality in Dublin was 75 %. Osier states that in children 
under one year (in New York) the mortality reached 87*0 %. 

The cliauges found after deatli from ocrcbro-spinal fc^’e^ are an 
acute inDammalion of tlie pia-arachnoid membrane both of the 
bTHin and spinal cord, with plkision ol serum or pus into the ven¬ 
tricular ana subaraclmoid hjiaces. With such rapidity may the 
effusion become purulent that it has been found purulent in a case 
where death took place within five hours from the apparent onset. 
The operation of lumbar puncture (or puncture of the spinal canal 
between the lumbar vertebrae) has enabled the physician to make 
an accurate diagnosis by bacteriological examination of the contents 
of the spinal fluid. Lumbar puncture too has been found to be of 
eminent service in many cases, the withdrawal of from 30 to 50 cc. 
of the spinal fluid sendng to relieve pres.sure and at least temporarily 
ameliorate the symptoms. 

l)p to a few years ago it may be said that there was no effective 
treatment for cerebro-sjiinal fever but that of endeavouring to 
alleviate pain by the administration of opium, but with the recent 
introduction 01 serum therapy the future is full of hope. lu 
the epidemic in New York (1905) the scrum of Flexner and Jobling 
w#i used, and the most striking results were seen in young patients, 
the death-rate where the serum was used sinking to 46*3 % as 
against 90 % without, lake otlicr serum treatments, to get the 
best results toe .serum must be administered early in the disease. 
01 221 patients injected during the first week of illne.ss the mortality 
wa.s only 18 %, while of 107 otliers injected after the first week of 
the disease tlie mortality was double that amount. When given 
subcutaneously, as in diphtheria, the serum has little or no eflect, 
and to obtain good results it must be injected directly into the 
spinal canal after the removal of a certain amount of the spinal 
fluid. The injections arc then continued daily as required according 
to the severity of the case. Dr Robb of Belfast reports that 
(luring the epidemic toere, of 275 cases treated by ordinary means, 
the death-rate was 72*3 %, but in 90 cases treated with injec¬ 
tions of Flexner and Jobling's serum the death-rate was only 
30 %. Dr Ivy McKenzie and Dr W. B. Martin of Glasgow have 
jiublished a scries of emses treated with the highly immune serum 
of patients who have recovered from the disease with oDC(niragmg 
results. 
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llENlPPIIS,of Gadara in Coele-Syria, Greek cynic and satirist, 
lived during the 3rd century b.c. According to Diogenes 
Laertius (vi. 8) he was originally a slave, amassed a fortune as 
a money-lender, lost it, and committed suicide through grief. 
His works (written in a mixture of prose and verse) are all lost. 
He discussed serious subjects in a spirit of raillery, and especially 
delighted in attacking tlie Epicureans and Stoics. His writings 
exercised considerable influence upon later literature. One of 
the dialogues attributed to Lucian, his avowed imitator, who 
frequently mentions him, is called Menippus. But this dialogue 
is regarded with suspicion, and since the sub-title (“ The Oracle 
of the Dead ") resembles that of a work ascribed to Menippus by 
Diogenes l.aertius, it has been suggested that it is really the 
work of Menippus himself, or at any rate imitated from his Nima 
by the author, whether Lucian or another. It is well known 
that the Menippean satires of M. Terentius Varro, the fragments 
of which give an idea of this kind of composition, were called 
after Menippus of Gadara (see Teuffel-Schwabe, Hist, of Roman 
Literature, § 165, 3). 

• liiBLioGRArHY.—F. Ley, I)e vita scriptisque Menippi oynici 
(Cologne, lS^3); R. Helm, Lucian und Mempp (190O); C. Wachs- 
miith, Sillographorum graecorum reliquiae (1S85), witli an account 
of Menippus and similar writers. Menippus found an imitator in 
later times in Justus Lipsius, author of a Satvra menippaea (1037) 
in which he ridiculed certain literary men of his age, especially the 
poet laureate; and in the authors of the famous Hatyre Mentppie 
(1593; latest editions by C. Marcilly, Paris, 1882; J. Frank, Oppeln, 
18S4), written against the Holy League during the reign of Henn IV. 

HENItlS, JUSTUS (1499-1558), Lutheran theologian, whose 
name is Latinized from Jost or Just {i.e. Jodocus) Menig, was 
born at Fulda, of poor but respectable parents, on the 13th of 
December 1499. Entering the university of Erfurt in 1514, he 
took the bachelor’s degree in 1515, the master’s in 1516. At 
this time, in association with the keen humanists Conrad Mutian, 
Crotu.s Rubeanus and Eoban Hess, he was of sceptical tendency; 
moving to Wittenberg in 1519, he became evangelical under the 
teaching of Mclanchthon and the preaching of Luther. After 
travel in Italy (15SI-1522) he was appointed (1523) town’s 
preacher at Wittenberg, but was soon transferred to the charge 
of Miihlbcrg, under Erfurt. Here he published his commentary 
on Acts (1524) and married. He resigned his charge (1525) and 
opened a school at Erfurt, but the town council insisted on his 
resuming his ministry, apppinting him preacher in St Thomas’, 
Erfurt. He w'orked in conjunction with Luther’s friend, John 
Lange, and was oppo.sed by the Franciscans under Conrad 
Kling. Hence he left for Gotha (1528), resumed teaching, and 
enjoyed the friend.ship of Friedrich Myconius. Duke John of 
Saxony had placed him on the commission for church visitation 
in Thuringia, and in 1529 appointed him pastor and superin¬ 
tendent at Eisenach, where for eighteen years he administered 
church affairs with tact, and fostered the spread of education. 
In 1529 he brought out his Oeconomia Christiana (a treatise in 
German, on the right ordering of a Christian household) with a 
dedication to the duchess Sybil of Saxony and a preface by 
Luther. His tractate, written in concert with Myconius, con¬ 
troverting Der WiederUiujer Lehre und Geheimniss (1530) was 
also prefaced by Luther. The reversion to the Roman com¬ 
munion of his old friend Crotus led to his mordant Responsio 
amici (1532, anon.) to the Apologia (1531) of Crotus. He took 
his part in the theological disputations of th# time, at Marburg 
(1529), the Concordia at Wittenberg (1536), the Convention at 
Schmalkalden (1537), the discussions at Hagenau and Worms 
(1540). His tractate (1542) against the permission of bigamy in 
the case of Philip of Hesse was not allowed to be printed (the 
manu.script is in the Heidelberg university libraiy'). In 1542 he 
removed to Miihlhausen, being appointed by Duke Henry of 
Saxony for the ordering of the church there. On the death of 
Myconius (1546) he was entrusted with the oversight of Gotha, in 
addition to that of Eisenach; to Gotha he returned in 1547. The 
remainder of his life was not happy. He was against t^ Leipzig 
Interim (1548) with its compromise on some Catholic usages, 
and was involved in controver.sies and quarrels; with Georgius 
Merula, against whom he maintained the need of exorcism in 
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baptism; with Osiander’s adherents in the matter of justification; 
with his colleague, Nicholas von Amsdorf, to whom he had 
resigned the Eisenach superintendency; with Flacius Illyricus, 
and others. He lost favour with Duke John Frederic of Saxony, 
fell into bad health, was deposed (1555) from his offices, and was 
disappointed in his hopes of being reinstated, after the colloquy 
at Eisenach (1556). He died at Leipzig on the nth of August 
1558- He was twice married, and had several sons, of whom 
Eusebius held a chair of philosophy at Wittenberg, and married 
Melanchthon’s grand-daughter, Anna Sabinus. Schmidt gives 
a full bibliography of the numerous writings of Menius, who 
translated several of Luther’s biblical commentaries into German. 
His Oecoiiomia was reprinted in 1855. 

See G. L. Schmidt, Justu!, Menius, der Refovmator Thilrinurns 
(1807); Wageniaann, io AUgemetne deutsche ; G. Kawerau, 

in Hauck's Healtncyhlopadie (igoj). (A. (.,0.*) 

MENKEN, ADAH ISAACS (i835-r868), American actress, 
was bom in New Orleans, the daughter of a .Spanish Jew, her 
name being Dolores Adios Fuertes. l.eft in poverty at the age 
of thirteen, she made her first appearance as a dancer in her 
native city. She had a great success there and in other southern 
cities, including Havana, and she afterwards aspired to act 
in serious parts. In 1856 she married John Isaacs Menken, 
translated Adios to Adah, and thus took the name she there¬ 
after bore through various matrimonial ventures. In 1864 she 
appeared at Astley’sin London as Mazeppa, a performance of an 
athlelii dramatic type suited to her fine physique. In England 
and France she became intimate with many literary men- 
Swinburnc, Charles Readc, Dickens (to whom she dedicated in 
1868 a volume of verse, Injdida), Gautier and Dumas the 
elder. Paris saw her for a hundred nights in Lrs Pirata de la 
Savane, and she also played in Vienna and again in London. 
She died in Paris on the loth of August i8bS, 

HENNONITES, a bodj’ of religionists who take their name 
from Menno Simons (see below), the most valued exponent of 
their principles. They maintain a form of Christianity which, 
discarding the sacerdotal idea, owns no authority outside the 
Bible and the enlightened conscience, limits baptism to the 
believer, and lays stress on those precepts which vindicate the 
sanctity of human life and of a man’s word. The place of 
origin of the views afterwards called Mennonite (see Baptists) 
was Zurich, where in J523 a small community left the state 
church and (from Jan. 18, 1525) adopted the tenet of believers' 
baptism. Unlike other Reformens, they denied at oti< c the 
Christian character of the existing church and of the civil 
authority, though, in common with the first Christians, it was 
their duty to obey all lawful requirements of an alien power. 
By Protestants as much ns by Catholics this position was not 
unnaturally regarded as subversive of the established founda¬ 
tions of society. Hence the bitter persecutions which, when 
the safety of toleration was not imagined, made martyrs of 
these humble folk, who simply wished to cultivate, tht religious 
life apart from the world. There was something in this ideal 
which answered to that medieval conception of .separation 
from the world which had leavened all middle-class society in 
Europe; and the revolt from Rome had prepared many minds 
to accept the further idea of separation from the church, for the 
pursuit of holiness in a society pledged to primitivfi discipline. 
Hence the new teaching and praxis spread rapidly from Switzer¬ 
land to Germany, Holland and France. While the horrors of 
the Miinstcr fanaticism, which culminated in 1534, made Ana- 
baptism a byword, and increased the severity of a persecution 
directed against all Baptists indiscriminately, the reaction 
against the fatal errors of the Munster experiment increased 
also the adherents of communities which discarded the sword; 
thus Menno was brought into their ranks. Each community 
was independent, united with others only by the bond of love. 
There was no hierarchy (as with the Familists), but “ exhorters ” 
chosen by the members, among them “ elders ” for administering 
baptism and the Lord’s Supper; an arrangement so readily 
renewed that the sure way of putting down such a body was 
the execution of all its constituents, often by drowning, an 


appropriate end, according to Zwingli’s quip. The remnant of 
the Swiss Mennonites (not tolerated till 1710) broke in 1620 into 
two parties, the Uplanders (or Amish, from their leader Jacob 
Amen) holding against the Lowlanders that excommunication 
of husband or wife dissolved marriage, and that razors and 
buttons were unlawful. In Holland the Mennonites have always 
been numerous. An offshoot from them at Rhijnsburg in 1619, 
founded by the four brothers, farmers. Van der Kodde, and 
named Lollegianten from their meetings, termed collegia (thus, 
as not churches, escaping, the penal laws), has been compared 
to the Plymouth Brethren, but differed in so far as they required 
no conformity of religious opinion, and recognized no office 
of teacher. With them, as Martineau notes, Spinoza had “ an 
intense fellow-feeling.” Later, the exiled Socinians from Poland 
(1660) were in many cases received into membership. There 
had previously been overtures, more than once, for union with 
Mennonites on the part of Polish Socinians, who agreed with 
them in the rejection of oaths, the refusal to take human life, 
the consequent abstinence from military service and magisterial 
office, and in the Biblical basis of doctrine; differences of doc¬ 
trinal interpretation precluded any fusion. In Holland the 
Mennonites were exempted from military service in 1575, from 
oath-taking in 1585, from public office in 1617. In Zeeland 
exemption from military service and oaths was granted in 1577; 
afterwards, as in I'Yiesland, a heavy poll tax was the price of 
exemption from military service; but since 1795 they have 
enjoyed a legal exemption from oath-taking. In P’rance the 
Mennonites of the Vosges were exempted from military service 
in 1793, an exemption confirmed by Napoleon, who employed 
them in ho.spital service on his campaigns. That he did not 
exempt the Duteh Mennonites is due to the fact that” they had 
ceased to present a united front of resistance to military' 
claims ” (Martineau); in fact they sent a large band of 
volunteers to Waterloo (Barclay). While in Germany the 
Mcnuoiiites exist in considerable numbers, mure important are 
the German Mennonite colonies in southern Russia, brought 
there in t786hy Catherine 11., and freed, by the grant of complete 
religious liberty, from the hardships imposed by Prussian 
military law. These colonies have sent many emigrants to 
America, where their oldest community was settled (j(j83) at 
Germantown, Pennsylvania. Their settlement in Canada dates 
from 1786. Among the American Mennonites there are three 
sections, and a progressive party, known as New,. School 
Mennonites. 

S. Cramer gives (T903) the following statistics; in alt, some 230,000 
members, of whom over 80,000 are in the United State.s, 7o,o(xi in 
Russia, ho,000 in Holland, ao/xio in Canada, 18,000 in Germany, 
I soo in Switzerland, 800 m P'rance, and the same number in Poland 
and Galicia. (A. Go.*) 

MENNO SIMONS (1492-1539), religious leader, was bom in 
1492 at Witmarsum, in Friesland. Of his parentage (apart 
from his patronymic) and ediuaticn nothing is known. He 
was not a man of learning, nor had he many books; for his 
knowledge of early Christian writers he was partly indebted to 
the Chronica or compilations of Sebastian Franck. At the 
age of twenty-four he enten d the priesthood, becoming one of 
two curates under the incumbent of Pingjuni, a village near hi.s 
birthpl.ice. He accused liim.self, with the other clergy, of lax 
and self-indulgent lii’ing. Doubts about transubstantiution 
made him uneasy; some of Luther’s tracts fell in his way, and 
he was comforted by Luther’s dictum tliat salvation does not 
depend on human dogmata, tlenee he began to study the New 
Teslament. The question as to the right age for baptism came 
up: he found this an open matter in the early church. Then 
the execution, in March 1531, at Ixieuw.arden, of the tailor Sicke 
Freerks, who had been rebaptized in the previous December at 
Emden, introduced further questions. Menno was not satisfied 
with the inconsistent answers which he got from Luther, Buccr 
and IJullinger; he resolved to rely on Scripture alone, and from 
this time describes his preaching as evangelical, not sacramental. 
In 1532 he exchanged his curacy for a living at Witmarsum, in 
response to a popular call. Anabaptism of the Munster type 
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repelled him. His first tractate (1535, first printed 1627) is 
directed against the “ horrible and gross blasphemy of John of 
Leiden —though the genuineness of this tract has been doubted. 
A brother of Menno joined the insurgent followers of John 
Matthyszoon, and was killed at Bolsward (April 1535). Blaming 
the leaders by whom the.se poor people had been misled, Menno 
blamed himself for not having shown them a straight course. 
Accordingly on the 12th of January 1536 he left the Roman 
communion. 'Fhere were now among the so-called Anabaptists 
four partie.s—the favourers of the Munster faction, the Baten- 
burgers, extremists, the Melchiorites and the Obbenites. For 
a time Menno remained aloof from both Melchior Hofman and 
Obbc Philipsz. Before the year was out, yielding to the prayer 
of six or eight persons who had freed themselves from the 
Munster spell, he agreed to become their minister, and was set 
apart (January 1537) to the eldership at Groningen, with im¬ 
position of hands by Obbe Philipsz, who is regarded as the actual 
founder of the Mennonite body. In fact, Obbe left the body 
and is stigmatized as its Demus. Menno repudiated the forma¬ 
tion of a sect: those who had experienced the “ new birth ” 
were to him the true Christian church, which was limited by 
no decree of reprobation. His Christology was in the maiti 
orthodox, though he rejected terms (such as Trinity) which he 
could not find in Scripture, and held a Valentinian doctrine of 
the celestial origin of the flesh of Christ. His church discipline 
was drawn from the Swiss Baptists. Silent prayer was a feature 
of the worship; sermons were without texts. Neither baptism 
(by pouring on the head) nor the Lord’s Supper (with the 
accompaniment of feet-washing) conferred grace: they were 
divine ordinances which reflected the, believer’s inward state. 
Marriage with outsiders was prohibited; women had no pari 
in church government. Oaths and the taking of life were 
absolutely forbidden; henc'e the magistracy and the army were 
for the Mennonite unlawful railings; hut magistrates were to 
be obeyed in all things not prohibited by Scripture. The 
subsequent career of Menno was that of an active missioner; 
his changes of place, often compulsory, are difficult to trace. 
He was apparently much in East Friesland till 1541; in North 
Holland, with Amsterdam as centre, from 1541 to 1543; again 
till 1545 in East Friesland (where he held a disputation at Emdcn 
with John a Laseo in January 1544): till 1547 in South flolland; 
next, about Liibeck; al Wismar in 1553-J554 (he held two 
disputations with Martin Micronius at Norden in P'ebruary 
1354); lastly at Wiistenfelde, a village near Oldesloo, between 
Hamburg and Liibeck, where he died on the 13th of January 
1559. He had married one Gertrude at Groningen, and left a 
daughter, by whom the dates of his birth and death were 
communicated to P. J. Twi.sch, for his Chronyk (1619). 

Menno’.s writings in Plattdentscli, printed at various places, are 
numerous, with much sameness, and what an unfriendly critic 
would call wool-gathering; through them shines a character attrac¬ 
tive by the sincerity of its simple and warm spirituality, the .seciet 
of Menno's influence. The collection of his Opera Omnia TheologKM 
( Amsterdam, ifiSi), folio, in a Dutch version, comprises twenty-three 
tractates, with reference to nine unprinted. His main principles 
will be found in his Dat h'undamentdes Chrislelychrn Leers (1539, 8vo). 
A selection Uiedenkbldtler) from his writings, in a German version, m 
h^oiir of the (supposed) tercentennial ot liis death was edited by 
JrMannhardt (Danzig, i8(ii) with an apjiendix from the writings of 
Dirk Philipsz (1304-1570), brother of Oboe, and Menno's henchman. 
His writings arc published in English at Elkhart, Indiana 

Since the publication of the Leven (1837) by A. M. Cramer, light has 
been thrown on the period by the researches of de Hoop Scheffer; 
see Van der Aa, Uiographisch wnnrdenboek der Nederlanden (18(19); 
R. Barclay, Inner Life of Religious Societies of tite Commonwealth 
(1876), for a good account of Mennonite anticipations of Quaker views 
and practices; F. C. T'Teischer, Menno Simons^ eene Levensschets 
(1892); V. M. Keimaim, Mennonis Simonis qualisfuerit vita (1894); S. 
Cramer, in Haiick's Realencyklop/Ulie (1903); a separate article in the 
same, Mennonilen, by S. Cramer, gives a survey of the origin and 
ramifications of the movement in Europe and America. (A. Go.*) 

MENOMIHEE, a city and the county-seat of Menominee 
county, Michigan, U.S.A., on Green Bay, at the mouth of the 
Menominee river, opposite Marinette, Wisconsin, at the southern 
extremity of the upper peninsula. Pop. (1890), 10,630; (1900), 
12,818, of whom 4186 were foreign-bom ; (1906 estimate). 
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10,234. It isserved bytheChicagofic North-Western,theChicago, 
Milwaukee & St Paul, the Wisconsin & Michigan, and the Ann 
Arbor railways, and is connected by five bridge with Marinette, 
Wisconsin. Menominee has several parks, and harbour and dock 
facilities for the heaviest lake vessels. It is one of the largest 
lumber centres in the United States; it has excellent water 
power, and there are manufactures of wire, steel, electrical appli¬ 
ances, mill and mining machinery, shoes, beet sugar and paper. 
The use of beet-pulp instead of Indian com ensilage for dairy 
cows has promot^ the dairying industry in the city. 

A trading post was established here in 1799, but settlement 
was not be^n until 1S33. Menominee became the county-seat 
in 1874, was chartered as a city in 1883, and in 1891 and in 1901 
it was re-chartered; in 1903 an amendment to the charter created 
a municipal court. The city is named after the Menominee 
Indians,! an Algonquian tribe formerly ranging over a consider¬ 
able territory in Wisconsin and Michigan, who seem to have been 
first visited by whites in 1634, when Nicolet found them at the 
mouth of the Menominee river, and now number about 1600, 
most of them being under the Green Hay school superintendency, 
Wiscon.sin. The name is the Chippewa word for wild rice, which 
formed part of the food of the tribe. 

MENOMONIE, a city and the county-seat of Dunn county, 
Wisconsin, U.S.A., about 64 m. E. of St Paul, Minnesota, on the 
Red Cedar river. Pop. (1890), 5491; (1900), 5655, of whom 
1772 were foreign-bom; (1905, state census), 5473. It is 
served by the Chicago, Milwaukee & St Paul, and the Chicago, 
St Paul, Minneapolis & Omaha railways, "rhe city is widely 
known for its institutions, for the most part founded or .supported 
by James Huff Stout (b. 1848), a prominent local lumberman. 
Among them are the Mabel Tainter Memorial Library, the Dunn 
County School of Agriculture, the Dunn County Normal Training 
School, the Stout Institute for the training of teachers of domestic 
science, &c., institutions in which public school children receive 
physical training. The city has grain elevators, and manufac¬ 
tures of bricks and tiles,-foundry and machine-shop products, 
carriages and wagons and flour. Menomonie is an important 
market for dairy products and livestock. Menomonie was 
settled about 1846 and was chartered as a city in r882. The 
first free travelling library in the state was established here in 
1896 by James Huff Stout. 

MENSA and HAREA, semi-nomad pastoral tribes of Africans 
occupying part of the Abyssinian highlands included in the 
Italian colony of Eritrea, and the adjacent coast plains of the 
Red Sea. They have for neighbours the Habab and Beni- 
Amer tribes, as well as Abyssinians. The Marea arc found 
chiefly in the (’alley of the Khor Anseba, the Mensa dwelling 
farther north. These tribes claim Arab origin, tracing their 
descent from an uncle of the Prophet. Under Abyssinian rule 
they were Christians, but became Mahommedans in the T9th 
century. TTiey speak a dialect of Tigrin (Abyssinian). On the 
death of a Marea the head of every dependent ttgre or slave 
family must give his heirs a cow. The tribes avenge an illegiti¬ 
mate birth by putting parents and child to death. 

MENSHIKOV, ALEXANDER DANILOVICH, Prince (1663?- 
1729), Russian statesman, was born not earlier than i66o nor 
later than 1663. It is disputed whether his father was an ostler 
or a bargee. At the age of twenty he was gaining his livelihood 
in the streets of Moscow a.s a vendor of meat-pies. His hand¬ 
some looks and smart sallies attracted the attention of Franjois 
Lefort, Peter’s first favourite, wlio took him into his service 
and finally transferred him to the tsar. On the death of Lefort 
in 1699, Menshikov succeeded him as prime favourite. Ignorant, 
brutal, grasping and corrupt as he was, he deserved the confi¬ 
dence of his master. He could drill a regiment, build a frigate, 
administer a province, and decapitate a rebel with equal facility. 
During the tsar’s first foreign tour, Menshikov worked by his 
side in the dockyards of Amsterdam, and acquired a thorough 
knowledge of colloquial Dutch and German. He took an active 

’ See W. L. Hoffman in the Fourteenth Report (W,sBlungton, i8gfi) 
of the Bureau of .American Ethnology and A. E. Jenks in tile Nine¬ 
teenth Report (1900). 
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part in the Azov campai^ (1695-96), and superseded Ogilvie as 
commander-in-chief durmg the retreat before Charles XII. in 
1708, subsequently participating in the battle of Holowczyn, 
the reduction of Mazepa, and the crowning victory of Poltava 
(June a6, 1709), where he won hi.s marshal’s baton. From 
1709 to 1714 he served during the Courland, Holstein and 
Pomeranian campaigns, but then, as governor-general of Ingria, 
with almost unlimited powers, was entrusted with a leading part 
in file civil administration. Menshikov understood perfectly 
the principles on which Peter’s reforms were conducted, and was 
the right hand of the tsar in all hLs gigantic undertakings. But 
he abused his omnipotent position, and his depredations fre¬ 
quently brought him to the verge of rum. Every time the tsar 
returned to Russia he received fresh accusations of peculation 
against “ his Serene Highness.” Peter’s first serious outburst 
of indignation (March 1711) was due to the prince’s looting in 
Poland. On his return to Russia in 1712, Peter discovered that 
Menshikov had winked at wholesale corruptions in hLs own 
governor-generalship. Peter warned him “ lor the last time ” 
to change his ways. Yet, in 3713, he was implicated in the 
famous Solov'ev process, in the course of which it was demon¬ 
strated that he liad defrauded the government of 100,000 roubles.* 
He only owed h’is life on thus occasion to a sudden illness. On his 
recover)- Peter’s fondness for his friend overcame his sense of 
justice. In the last year of Peter’s reign fresh frauds and defal¬ 
cations of Menshikov came to light, and tie was obliged to appeal 
for protection to the empress Catherine. It was chiefly through 
the efforts of Menshikov and his colleague Tolstoi that, on the 
death of Peter, in 1725, Catherine was raised to the throne. 
Menshikov was committed to the Petrine system, and he recog¬ 
nized tliat, if that system were to continue, Catherine was, at 
that piarticular time, the only possible candidate. Her name 
was a watchword for the progressive faction. The placing of 
her on the throne meiuit a final victory over ancient prejudices, a 
vindication of the new ideas of progress. During her short reign 
(I'ebruar)’ 1725—May 1727) Menshikov was practically absolute. 
On the whole he ruled well, his diflicult position serving as some 
restraint upon his natural inclinations. He contrived to prolong 
his power after Catherine’s death by means of a forged will and a 
coup d'hal. While liis colleague Tolstoi would have raised 
Elizabeth Petrovna to the throne, Menshikov set up the youthful 
Peter II., son of the tsarcvich Alexius, with himself as dictator 
during the prince’s minority. He now aimed at establishing 
himself definitely by marrying his daughter Mary to Peter 11 . 
But the old nobility, represented by the Dolgorukis and the 
Golitsuins, united to overthrow him, and he was deprived 
of all his dignities and offices and expelled from the capital 
(Sept. 9,1727). Subsequently he was deprived of his enormous 
wedth, and he and his whole family were banished to Berezov 
in Siberia, where he died on the 12thof November 1720. 

See G. V. Ksipov biography of A. D. Memhikov (Kus.) (,St. 
Petersburg, 1875); N. 1. Kostomarov, The History of Ritssia in the 
Biographies of her ('treat Men (Kus.), vol. ii. (St Petersburg, 1888, Ac.); 
K. Nisbet Bain, The First Romanovs (London, 1005); ibitf. The Pupils 
of Peter the (ireat, ch. 2-4 (Westminster, 1807). (K. N. B.) 

MENSHIKOV, ALEXANDER SEROEIEVICH, Prince (1767- 
1869), great-grandson ol the pret-eding, was bom on the nth 
of September 1787, and entered the Russian service as attach^ 
to the embassy at Vienna. He accompanied tlie emperor 
Alexander throughout his campaigns against Napoleon, and 
retired from army service in 1823. He then devoted hirmself 

‘ The Solov'evs were three brothers ostensibly employed by the 
Russian government to ship com from Russia and self it at Amster¬ 
dam. As a matter of fact they were at the head of a combination 
for selling Menshikov's corn in preference to the cum of tlic Russian 
government, and the bulk of the proceeds went into Menshikov's 
pockets. From 1709 to lyri they had ex]iorti.d almost as much of 
Menshikov's corn as of that of the government, though the export 
of any cOm from Russia, except in account of the Treasury, was a 
capital offence. The affair dragged on from 1713 to 1716, when 
the examination of the Solov'evs^books, and the subsequent applica¬ 
tion of torture, revealed the fact that the Solov'evs had systema¬ 
tically robbed the Treasury of 675,000 roubles (t rouble then — 53.) 
and had accumulated a fortune of half a milUon. For full details 
see Nisbet Bain, The First Romanovs, pp. 327-329. 


to naval matters, became an admiral m 1834, and put the Russian 
navy, which bad fallen into decay during the reign of Alexander, 
on an efficient footing. At the time of the dispute as to the 
Holy Places he was sent on a special mission to Constantinople, 
and when the Crimean War broke out he was appointed com- 
mander-in-chief by land and sea. He commanded the Russian 
army at the Alma and in the field operations round Sevastopol. 
In March 1855 he was recalled, ostensibly and perhaps really, on 
account of failing health. He died on the 2nd of May 1869 at 
St Pctersbimg. 

MENSURATION (Lat. mensura, a measure), the science of 
measurement; or, in a more limited sense, the science of 
I numerical representation of geometrical magnitudes. 

1. Scope of the Subject. —Even in the second sense, the term is 
a very wide one, since it comprises the measurement of angles 
(plane and solid), lengths, areas and volumes. The measure¬ 
ment of angles belongs to trigonometry, and it is convenient to 
regard the measurement of the lengths of straight lines (z.«. of 
distances between points) as belonging to geometry or trigo¬ 
nometry; while the measurement of curved lengths, except in 

j certain special cases, involves the use of the integral calculus. 

1 The term ” mensuration ” is therefore ordinarily restricted to the 
j measurement of areas and volumes, luid of certain simple curved 
j lengths, such as the circumference of a circle. 

2. This restriction is to a certain extent arbitrary. The 
j statement that, if the adjacent sides of a rectangle are repre- 
! sented numerically by 3 and 4, the diagonal is represented by 5, 

is as much a matter of mensuration as the statement that the 
area is represented by 12. The restriction is really determined 
by a difference in the methods of measurement. The distance 
between two points can, at any rate in theory, be measured 
directly, by successive applications of the unit of measurementd 
But an area or a volume caimot generally be measured by 
successive upplicatinns of the unit of area or volume; inter¬ 
mediate processes arc necessary, the result of which is expres.scd 
bya formula. The chief exception is in the use of liquid measure; 
this is of importance from the educational point of view (S 12). 

3. The measurement is numerical, i.e. it is representation in 
terms of a unit. The process nf determining the area or volume 
of a given figure therefore involves two separate proces.ses: viz. 
the direct measurement nf certain magnitudes (usually lengtKs) 
in terms of a unit, and the application of a formula for determin¬ 
ing Ihe area or volume from these data. Mensuration is not 

: concerned with the first of these two processes, which forms part 
I of the art of measurement, but only with the second, ft might, 
therefore, be described as that branch of mathematics which 
I deals with formulae for calculating the numerical measurements 
' of curved lengths, areas and volumes, in terms of numerical data 
j which determine these measurements. 

j 4. It is also convenient to regard as coming under mensuration 
I the consideration of eertain derived magnitudes, such a,s the 
moment of a plane figure with regard to a straight fine in its 
plane, the calculation of which involves formulae which are 
closely related to formulae for determining areas and volumes. 

5. On the other hand, the scope of the subject, as described in 
g 3, is limited by the nature of the methods employed to obtain 
formulae which can be applied to actual cases. Up to a certafti 
point, formulae of practical importance can be obtained by the 
use of elementary arithmetical or geometrical methods. Beyond 
this point, analytical methods must be adopted, and the student 
passes to trigonometry and the infinitesimal calculus. These 
investigations lead, in turn, to further formulae, which, though 
not obtainable by elementary methods, are nevertheless simple 
in themselves and of practical utility. If these are included in 
the description “ mensuration,” the subject thus consists of two 
heterogeneous portions—elementary mensuration, comprising 
methods and re.sults, and advanced mensuration, comprising 
certain results intended for practical application. 

6. Mensuration, then, is mainly concerned with guadraiure- 
formulae and cubature-jormulae, and, to a not very clearly de¬ 
fined extent, with the methods of obtaining such formulae; a 
quadrature-formula being a formula for calculating the numerical 
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representation of an area, and a cubature-formula being a 
formula for cidculating the numerical representation of 
a volume, in terms, in each case, of the numerical repre¬ 
sentations of particular data which determine the area or the 
volume. 

7. This use of formulae for dealing with numbers, which 
express magnitudes in terms of units, constitutes the broad 
difference between mensuration and ordinary geometry, which 
knows nothing of units. Mensuration involves the use of 
geometrical theorems, but it is not concerned with problems of 
geometrical construction. The area of a rectangle, for instance, 
is found by calculation from the lengths of the sides, not by 
construction of a square of equal area. On the other hand, it is 
worth noticing that the words “ quadrature ” and “ cubature ” 
are originally due to geometrical rather than numerical con¬ 
siderations; the former implying the construction of a square 
whose area shall be equal to that of a given surface, and the 
latter the construction of a cube whose volume shall be equal to 
that of a given solid. 

8. There arc two main groups of subjects in which practical 
needs have tended to develop a separate science of mensuration. 
The first group comprises such subjects as land-surveying; here 
the measurements in the elementary stages take place in a plane, 
and the consideration of volumes necessarily constitutes a later 
stage; and the figures to be measured are mostly not movable, 
so that triangulation plays an important part. The second 
group comprises the mechanic arts, in which the bodies to be 
measured are solid bodies which can be handled; in these cases 
plane figures appear mainly as sections of a solid. In develop¬ 
ing a .system of mensuration-formulae the importance of this 
latter group of cases must not be overlooked. 

A third group, of increasing importance, comprises eases in 
which curves or surfaces arise out of the application of graphic 
methods in engineering, physics and statistics. The general 
formulae applicable to these cases are largely approximative. 

9. Relation to other Subjertx.—As a result of the importance 

both of the formulae obtained by elementary methods and of 
those which have involved the previous use of analysis, there is 
a tendency to dissociate the former, like the latter, from the 
methods by which they have been obtained, and to regard 
mensuration as consisting of those mathematical formulae whii h 
arc concerned with the measurement of geometrical magnitudes 
(including lengths), or, in a slightly wider sense, as being the art 
of applying these formulae to specific cases. Such a body of 
formulae cannot, of course, be regarded as constituting a science; 
it has no power of development from within, and can only grow 
by accretion. It may be of extreme importance for practical 
purpo.ses; but its educational value, if it is studied apart from the 
methods by which the formulae, are obtained, is slight. Vitality 
can only be retained by close association with more abstract 
branches of mathematics. , 

I o. On the other hand, mensuration, in its practical aspect, is of 
importance for giving reality to the formulae themselves and to 
the principles on which they are based. This applies not only 
to the geometrical principles but also to the arithmetical prin¬ 
ciples, and it is therefore of importance, in the earlier stages, to 
kiep geometry, memsuration and arithmetic in close association 
with one another; mensuration forming, in fact, the link between 
arithmetic and geometry. 

II. It is in reference to the mea.surement of areas and volumes 
that it is of special importance to illustrate geometrical truths 
by means of concrete cases. That the area of a parallelogram 
is equal to the area of a rectangle on the same base and between 
the same parallels, or that the volume of a cone is one-third that 
of a cylinder on the same base and of the same height, may be 
established by a proof which is admitted to be rigorous, or be 
accepted in good faith without proof, and yet fail to be a matter 
of conviction, even though there may be a clear conception of the 
relative lengths of the diagonal and the side of a square or of the 
relative contents of two vessels of different shapes. The failure 
seems (g 2) to be due to difficulty in realizing the numerical 
expression of an area or a solid in terms of a specified unit, while 
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the same difficulty does not arise in the case of linear measure 
or liquid measure, where the number of units can be ascertained 
by direct coanting. The difficulty is perhaps less for volumes 
than for areas, on account of the close relationship between solid 
and fluid measure. 

IS. The main object to be aimed at, therefore, in the study of 
elementary mensuration, is that the student should realize the 
possibility of the numerical expression of areas and volumes. The 
following are some important points. 

(i) The double aspect of an area should be borne in mind; i.e. area 
should be treated not only as length multiplied by length, but also 
as volume divided by thickness. There are, indeM, certain advan¬ 
tages in preferring the latter to the former, and in proceeding from 
volumes to areas rather than from areas to volumes. While, for 
instance, it may be difficult to realize the equality of area of two 
plots of ground of diilerent shapes, it mav be easy to realize the 
equality of the amounts of a given material that would be required 
to cover them to a particular depth. This method is unconsciously 
adopted by the teacher who illustrates the equality of area of two 
geometrical figures by cutting them out of cardboard of uniform 
thickness and weighing them. 

(ii) The very earliest stages of mensuration should be directly 
associated with simple arithmetical processes. 

(iii) Association of .solid measure with liquid measure, presenting 
numerical measurement in a diflerent aspect, should be retained 
by testing volumes as found from linear dimensions with the 
volumes of the same bodies as found by the use of measures of 
capacity. Here, as usual, tile British systems oi measures produce 
a difficulty which would not ari.se under the metric system. 

(iv) tiolids of the same substance sliould be compart by measur¬ 
ing and also by weighing; the comparison bomg then extended to 
areas of uniform thickness (sec (i) above). 

(v) The idea of an average may be introduced at an early stage, 
methods of calculating an average being left to a later stage. 

13. Classification. —The methods of mensuration fall for the 
most part under one or other of three main heads, viz. arith¬ 
metical mensuration, geometrical mensuration, and analytical 
mensuration. 

14. The most elementary stage is arithmetical mensuration, 
which comprises the measurement of the areas of rectangles and 
parallelepipeds. Thi.s may be introduced very early; square 
tablets being used fur the mensuration of areas, and cubical 
blocks for the mensuration of volumes. The measure of the area 
of a rectangle is thus presented as the product of the measures 
of the sides, and arithmetic and mensuration are developed con¬ 
currently. The commutative law for multiplication is directly 
illustrated; and subdivisions or groupings of the units lead to 
such formulae as (a + a) (h + fi) ab + a/3 + ai) + aft. Asso¬ 
ciation with other brandies of science is maintained by such 
methods us tho.se mentioned in Ji 12. 

The use of the square bricks familiarizes the scholar with the 
ideas of parallel lines, of equality of lengths, and of right angles. 
The conception of the right angle is strengthened, by contrast, by 
the use of bricks in the form of a rhombus. 

15. The next stage is geometrical mensuration, where geo¬ 
metrical methods are applied to determine the areas of plane 
rectilinear figures and the volumes of solids with plane faces. 
The ordinary process involves three separate steps. The first 
step is the establishment of the exact equality or congruence of 
two geometrical figures. In the case of plane figures, the 
congruence is tested by an imaginary superposition of one figure 
on the other; but this may more simply be rejjprded as the super¬ 
position, on either figure, of the image of the other figure on a 
contiguous plane. In the case of solid figures a more difficult 
geometrical abstraction is involved. The second step is the con¬ 
version of one figure into another by a process of dissection, 
followed by rearrangement of parts; the figure as rearranged 
being one whose area or volume can be calculated by methods 
already established. This is the process adopted, for instance, 
for comparison of the area of a parallelogram with that of a 
rectangle on the same base and of the same height. Tlie third 
step is the arithmetical calculation of the area or volume of the 
rearranged figure. These last two steps may introduce 
magnitudes which have to be subtracted, and which therefore 
have to be treated as negative quantities in ,the arithmetical 
calculation. 
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The difficulties to which reference has been made in § ii are 
largely due to the abstract nature of the process involved in the 
second of the above steps. The difficulty should, wherever 
poasible, be removed by making the proces.s of dis.section and 
rearrangement complete. This is not always done. To say, for 
instance, that the area of a right-angled triangle is half the area 
of the rectangle contained by the two sides, is not to say what the 
area is, but what it is the half of. The proper statement is that, 
if a and h are the sides, the area is equal to the area of a rectangle 
whose, sides are a and Ji; this being, in fact, a particular case of 
the proposition that the area of a trapezium is equal to the area 
of a rectangle whose sides are its breadth and the arithmetic 
mean of the lengths of the two parallel sides. This mode of 
statement helps to establish the idea of an average. The 
deduction of the formula ^ab, where a and b are numbers, 
should be regarded a,s a later step. 

Elementary trigonometrical formulae, not involving the 
c onception of an angle as generated by rotation, belong to this 
stage; the additiomil geometrical idea involved being that of 
the proportionality of the sides of similar triangles. 

16. The third stage is analytical mensuration, the essential 
feature of which is that account is taken of the manner in which 
a figure is generated. To prevent discontinuity of results at this 
stage, recapitulation from an analytical point of view is desirable. 
The rectangle, for imstance, has so far been regarded as a plane 
figure bounded by one pair of parallel straight lines and another 
pair at right angles to them, so that the conception of “ rectan- 
gularity ” has had reference to boundary rather than to 
content; analytically, the rectangle must be regarded as the 
figure generated by an ordinate of constant length moving 
parallel to itself with one extremity on a straight line perpen¬ 
dicular to it. This is the simplest case of generation of a plane 
figure by a moving ordinate ; the corresponding figure for 
generation by rotation of a radius vector is a circle. 

To regard a figure as being generated in a particular way is 
essentially the same as to regard it as being made up of a number 
of successive elements, so that the analytical treatment involves 
the ideas and the methods of the infinitesimal calculus. It is not, 
however, necessary that the notation of the calculus should be 
employed throughout. 

A plane figure bounded by a continuous curve, or a solid figure 
bounded by a continuous surface, may generally be most con¬ 
veniently regarded as generated by a straight line, or a plane area, 
moving in a fixed direction at right angles to itself, and changing 
as it moves. This involves the use of Cartesian co-ordinates, and 
leads to important general formulae, such as Simpson's formula. 

The treatment of an angle as generated by rotation, the 
investigation of the relations between trigonometrical ratios and 
circular measure, the application of interpolation to trigono¬ 
metrical tables, and the general use of graphical methods to 
represent continuous variation, all imply an analytical onlook, 
and must therefore be deferred to this stage. 

17. There arc certain special cases where, the treatment is 
really analytical, but where, on account of the simplicity or 
importance of the figures involved, the analysis does not take a 
prominent part. 

(i) The circle, and the solid figures allied to it, are of special 
importance. The ijrdinary definition of a circle- is equivalent to 
definition ns the figure generated by the rotation of a radius of 
constant length in a plane, and is thus essentially analytical. The 
ideas of the centre and of the constancy of the. radius do not, 
however, enter into the elementary conception of the circle as a 
round figure. This elementary conception is of the figure as 
already existing, ratlier than of its method of description; the lest 
of circularity being the pos.sibility of roiation within a surrounding 
figure so aa to keep the two boundaries always completely in contact. 
In the stpnrWay, the elementary conception of the sphere involves 
the Idea df Hkricity, which would be tested in a similar way, and 
is in fact so t«Aed, at an early stage by tactual perception, and at 
unore advanced M^e by mechanical methods: the next step being 
the circularity of the central section, as roughly tested (where the 
sphere is small) by visual perception, i.i, in effect, by the circularity 
of the cross-section of a circumscribing cylinder; and the ideas of 
the centre and of non-central sections follow later. 

ItjMems to follow that the consideration of the area of a circle 
shonu precede the consideration of its perimeter, and that the 


consideration of the volume of a sphere should precede the consider¬ 
ation of its surface-area. The proof that the area of a circle is pro¬ 
portional to the square of its diameter would therefore precede the 
proof that the perimeter is proportional to the diameter; the former 
property is the easier to grasp, since the conception of the length 
of a curved line as the limit of the sum of a number of straight 
lengths presents special difficulties. The ratio 1» would thus first 
appear as the ratio of tlie average bread th of a circle to the greatest 
breadth; the interpretation of ir as the ratio of the circumference 
to the diameter being a secondary one. This order follows, in fact, 
the historical order of development of the subject. 

(li) Developable surfaces, such as the cylinder and the cone, form 
a special class, so far as the calculation of their area is concerned. 
The process of unrolling is analytical, but the unrolled area can be 
measured by methods not applicable to other surfaces. 

(iii) Solids of revolution also form a special class, which can be 
conveniently treated by the two theorems of Pappus (§ 33). 

18. The above classification relates to methods. The classifi¬ 
cation of results, i.e. of formulae, will depend on the purpose for 
which the collection of formulae is required, and may involve 
the grouping of results obtained by very different methods. A 
collection of formulae relating to the circle, for instance, would 
comprise not only geometrical and trigonometrical formulae, 
but also approximate formulae, such as Huygens’s rule (!; 91), 
which are the result of advanced analysis. 

The. present artirlc is not intended to give either a complete 
course of study or a rompletc collection of formulae, and there¬ 
fore such only of the ordinary formulae arc given as are required 
for illustrating certain general prinriplcs. For fuller discussion 
reference should be made to Geometry and Trigonometry, 
as well as to the articles dealing with partiriilar figures, such 
as Tki ANCLE, Circle, &c. 

19. The most important formulae are those which rorre.spond 
to the use of rectangular Cartesian co-ordinates. This implies 
the treatment of a plane or solid figure as being wholly comprised 
between two parallel lines nr planes, regarded by convention as 
being vertical; the figure being generated by an ordinate or 
section moving at right angles to itself through a distance which 
is cajlcd the breadth of the figure. The length or area obtained 
by dividing the area or the volume of the figure by its breadth 
isthewruM ordfKa/e (mean height) or wran treriow (mean sectional 
area) of the figure. 

Quadrature-formulae or cubaturc-formulae may sometimes 
be conveniently replarcd by formulae giving the mean ordinate 
or mean section. In the early stages it is best to use both 
methods, so as to develop the idea of an average (S 12). In the 
present article the formulae for area or volume will be used 
throughout, 

20. Approximation.-—'Wt numerical result obtained by apply¬ 
ing a formula to particular data will generally not be exact. 
There are two kinds of causes producing want of exactness. 

(i) The formula itself may not be numerically exact. Thus may 
happen in either of two ways. 

(«) The formiili may involve numbers or ratios which cannot 
be expressed exactly in the ordinary notation. This is the case, for 
ins^nce, with formulae which involve r or trigonometncaJ ratios. 
This inexactness may, however, be ignoied, since the numbers or 
ratios in question can generally be obtained to a greater degree of 
accuracy than the other numbers involved in the calculation (see 
(ii) (ft) l>elow). 

(ft) The formula may only be approximative. The length of the 
arc of a circle, for instance, is known if the length of the chord and 
its distance from the middle point of the arc are known; but it may 
be more convenient in such a case to use a formula such as Huygens^ 
rule than to obtain a more accurate result by means of trigono' 
metrical tables. 

(ii) The data may be such that an exact result is impossible. 

(a) The nature of the bounding curve or surface may not he 
exactly known, so that certain assumptions have to be made, a 
formula being then used which is adapted to these assumptions. 
The application of Simpson's rule, for instance, to a plane figure 
implies certain assumptions as to the nature of the bounding qurve. 
Such a formula is approximative, in that it is known that the result 
of its application will only be approximately correct; it differs from 
an approximative formula of the kind mentioned in (i) (ft) abwe, 
in that it is adopted of necessity, not by choice. 

(ft) It must, however, be rememl)ered that in all practical appHca* 
tions of formulae the data have first to be ascertained direct or 
indirect measurement; and this measurement involves a certain 
margin of error. 
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representation of an area, and a cubature-formula being a 
formula for cidculating the numerical representation of 
a volume, in terms, in each case, of the numerical repre¬ 
sentations of particular data which determine the area or the 
volume. 

7. This use of formulae for dealing with numbers, which 
express magnitudes in terms of units, constitutes the broad 
difference between mensuration and ordinary geometry, which 
knows nothing of units. Mensuration involves the use of 
geometrical theorems, but it is not concerned with problems of 
geometrical construction. The area of a rectangle, for instance, 
is found by calculation from the lengths of the sides, not by 
construction of a square of equal area. On the other hand, it is 
worth noticing that the words “ quadrature ” and “ cubature ” 
are originally due to geometrical rather than numerical con¬ 
siderations; the former implying the construction of a square 
whose area shall be equal to that of a given surface, and the 
latter the construction of a cube whose volume shall be equal to 
that of a given solid. 

8. There arc two main groups of subjects in which practical 
needs have tended to develop a separate science of mensuration. 
The first group comprises such subjects as land-surveying; here 
the measurements in the elementary stages take place in a plane, 
and the consideration of volumes necessarily constitutes a later 
stage; and the figures to be measured are mostly not movable, 
so that triangulation plays an important part. The second 
group comprises the mechanic arts, in which the bodies to be 
measured are solid bodies which can be handled; in these cases 
plane figures appear mainly as sections of a solid. In develop¬ 
ing a .system of mensuration-formulae the importance of this 
latter group of cases must not be overlooked. 

A third group, of increasing importance, comprises eases in 
which curves or surfaces arise out of the application of graphic 
methods in engineering, physics and statistics. The general 
formulae applicable to these cases are largely approximative. 

9. Relation to other Subjertx.—As a result of the importance 

both of the formulae obtained by elementary methods and of 
those which have involved the previous use of analysis, there is 
a tendency to dissociate the former, like the latter, from the 
methods by which they have been obtained, and to regard 
mensuration as consisting of those mathematical formulae whii h 
arc concerned with the measurement of geometrical magnitudes 
(including lengths), or, in a slightly wider sense, as being the art 
of applying these formulae to specific cases. Such a body of 
formulae cannot, of course, be regarded as constituting a science; 
it has no power of development from within, and can only grow 
by accretion. It may be of extreme importance for practical 
purpo.ses; but its educational value, if it is studied apart from the 
methods by which the formulae, are obtained, is slight. Vitality 
can only be retained by close association with more abstract 
branches of mathematics. , 

I o. On the other hand, mensuration, in its practical aspect, is of 
importance for giving reality to the formulae themselves and to 
the principles on which they are based. This applies not only 
to the geometrical principles but also to the arithmetical prin¬ 
ciples, and it is therefore of importance, in the earlier stages, to 
kiep geometry, memsuration and arithmetic in close association 
with one another; mensuration forming, in fact, the link between 
arithmetic and geometry. 

II. It is in reference to the mea.surement of areas and volumes 
that it is of special importance to illustrate geometrical truths 
by means of concrete cases. That the area of a parallelogram 
is equal to the area of a rectangle on the same base and between 
the same parallels, or that the volume of a cone is one-third that 
of a cylinder on the same base and of the same height, may be 
established by a proof which is admitted to be rigorous, or be 
accepted in good faith without proof, and yet fail to be a matter 
of conviction, even though there may be a clear conception of the 
relative lengths of the diagonal and the side of a square or of the 
relative contents of two vessels of different shapes. The failure 
seems (g 2) to be due to difficulty in realizing the numerical 
expression of an area or a solid in terms of a specified unit, while 
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the same difficulty does not arise in the case of linear measure 
or liquid measure, where the number of units can be ascertained 
by direct coanting. The difficulty is perhaps less for volumes 
than for areas, on account of the close relationship between solid 
and fluid measure. 

IS. The main object to be aimed at, therefore, in the study of 
elementary mensuration, is that the student should realize the 
possibility of the numerical expression of areas and volumes. The 
following are some important points. 

(i) The double aspect of an area should be borne in mind; i.e. area 
should be treated not only as length multiplied by length, but also 
as volume divided by thickness. There are, indeM, certain advan¬ 
tages in preferring the latter to the former, and in proceeding from 
volumes to areas rather than from areas to volumes. While, for 
instance, it may be difficult to realize the equality of area of two 
plots of ground of diilerent shapes, it mav be easy to realize the 
equality of the amounts of a given material that would be required 
to cover them to a particular depth. This method is unconsciously 
adopted by the teacher who illustrates the equality of area of two 
geometrical figures by cutting them out of cardboard of uniform 
thickness and weighing them. 

(ii) The very earliest stages of mensuration should be directly 
associated with simple arithmetical processes. 

(iii) Association of .solid measure with liquid measure, presenting 
numerical measurement in a diflerent aspect, should be retained 
by testing volumes as found from linear dimensions with the 
volumes of the same bodies as found by the use of measures of 
capacity. Here, as usual, tile British systems oi measures produce 
a difficulty which would not ari.se under the metric system. 

(iv) tiolids of the same substance sliould be compart by measur¬ 
ing and also by weighing; the comparison bomg then extended to 
areas of uniform thickness (sec (i) above). 

(v) The idea of an average may be introduced at an early stage, 
methods of calculating an average being left to a later stage. 

13. Classification. —The methods of mensuration fall for the 
most part under one or other of three main heads, viz. arith¬ 
metical mensuration, geometrical mensuration, and analytical 
mensuration. 

14. The most elementary stage is arithmetical mensuration, 
which comprises the measurement of the areas of rectangles and 
parallelepipeds. Thi.s may be introduced very early; square 
tablets being used fur the mensuration of areas, and cubical 
blocks for the mensuration of volumes. The measure of the area 
of a rectangle is thus presented as the product of the measures 
of the sides, and arithmetic and mensuration are developed con¬ 
currently. The commutative law for multiplication is directly 
illustrated; and subdivisions or groupings of the units lead to 
such formulae as (a + a) (h + fi) ab + a/3 + ai) + aft. Asso¬ 
ciation with other brandies of science is maintained by such 
methods us tho.se mentioned in Ji 12. 

The use of the square bricks familiarizes the scholar with the 
ideas of parallel lines, of equality of lengths, and of right angles. 
The conception of the right angle is strengthened, by contrast, by 
the use of bricks in the form of a rhombus. 

15. The next stage is geometrical mensuration, where geo¬ 
metrical methods are applied to determine the areas of plane 
rectilinear figures and the volumes of solids with plane faces. 
The ordinary process involves three separate steps. The first 
step is the establishment of the exact equality or congruence of 
two geometrical figures. In the case of plane figures, the 
congruence is tested by an imaginary superposition of one figure 
on the other; but this may more simply be rejjprded as the super¬ 
position, on either figure, of the image of the other figure on a 
contiguous plane. In the case of solid figures a more difficult 
geometrical abstraction is involved. The second step is the con¬ 
version of one figure into another by a process of dissection, 
followed by rearrangement of parts; the figure as rearranged 
being one whose area or volume can be calculated by methods 
already established. This is the process adopted, for instance, 
for comparison of the area of a parallelogram with that of a 
rectangle on the same base and of the same height. Tlie third 
step is the arithmetical calculation of the area or volume of the 
rearranged figure. These last two steps may introduce 
magnitudes which have to be subtracted, and which therefore 
have to be treated as negative quantities in ,the arithmetical 
calculation. 
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Let the lines through C, D and F 4) cut the boundary of 
the figure again in B', G^ C\ D' and and meet the base 

X'X in K, L, M, N and P; 
the points A and E being at 
the extremities of the figure, 
and tlic lines through ^em 
meeting the base in a and e. 
Then, if v/e take ordinates K6, 
Lg, Me, Nd, P/, equal to B'B, 
GG', C'C, P'D, FF', the figure 
abgcdfe will be the equivalent 
trapezoid, and any ordinate 
drawn from the base to the 
top of this trapezoid will be 
equal to the ^rtion of this 
^ 4' ordinate (produced) which falls 

within the original figure. 

26. Volumes of Solids with Plane Paces .—The following are ex¬ 
pressions for the volumes of some simple solid figures. 

(i) Cube : side a. Volume a-'. 

(ii) Rectangular parallelepiped : sides a, b, c. Volume abc. 
(lii) Right prfcm. Volume — length of edge x area of end. 

(iv) Oblique prism. Volume = height x area of end — length of 
edge X area of cross-section; the“ height " being the {lerpendicular 
distance between the two ends. 

The parallele]}ijx-‘d is a particular case, 
fv) Pyramid with rectilinear base. Volume s= height x h • 
of Dasc. 



Tlie tetrahedron is a particular case. 

(vi) Wedge : parallel etiges a, b, c\ area of cross-secUon S. 
Volume = i(a + 6 4- c)S. 

This formula holds for the general case in which the base is a 
trapezium; the wedge being thus formed by cutting a triangular 
prism by any two planes. 

(vij) Frustum of pyramid with rectilinear base : height h\ areas 
ol ends (i.c. base and top) A and 1$. Volume A . i(A + ^yAIi -4 11). 

27, The figures considered in § 2O arc particular cases of tlic 
firismoid (or prtsmatoid), which may be defined as a solid figure with 
two parallel plane rectilinear ends, each of the other {i.e. the lateral) 
laces being a triangle witli an angular point m one end of the figure 
and its opfiosite side in the other. Two adjoining faces in the same 
plane may togctlier make a trapezium. More briefly, the figure 
may be defined as a polyhedron with two parallel faces containing 
all the vertices. 

If R and S are the ends of a prismoid, A and 13 their areas, A the 
perpendicular distance between them, and C the area of a sc'Ction 
Dy a plane jmrallel to H and S and midway between them, the volume 
of the prismoid is 

AA(A + 4C + B). 

Tliis is known as the prismoidal formula. 

The formula is a deduction from a general fgrmula, considered 
later (§ 58), and may b(‘ verified in various ways. Tlio most 
instructive is to regard the prismoid as built up (by addition or 
Bubtractifin) of simpler figures, which nrc particular cases of it. 

(i) Let R and S be the vertex and the base of a jiyramid. Then 
A SCI O. C ■=* and volume ■*= ^AB =« JA(A -f 4C + B). 

The tetrahedron is a particular case. 

(ii) Let R be one edge of a wedge with parallel ends, and S the 

face conbaining the other two edges. Then A « O, C -= JB, and 
volume -- AAB ^ i 4^^ B). 

(iii) Let ’R and S be Iwo opposite edges of a tetrahedron. Then 
the tetrahedron may be regarded as the difference of a wedge with 
parallel ends, one of the cnlges being H, and a pyramid whose base 
is a parallelogram, one side of the parallelogram being S (see fig. 9, 
^ 58). Hence, by (1) and (ii). the formula holds for this figure. 

(iv) For the prismoid in general, let ABCD . . . l>e one end, and 
abed . . . the other. Take any point P in the latter, and form 
triangles bv joining P to each of tlie sides AB. BC, . . . ab, he, .. . 
of the ends, and also to each of the edges. Then the prismoid is 
divided into a pyramid with vertex P and l>a.se ABCD . . and a 
series of tetrahedra, such as PABrt or PAa6. By (i) gmd (iii), the 

g formula holds for each of these figures; and 
* therefore it holds for the prismoid as a whole. 

\ Another method of verifying the formula is 
\ \ to take a ]xiint Q in the mid-section, and 
\ ‘ \ divide up the prismoid into two pyramids 

0^^ J I I with vertex Q and bases ABCD , . . and 
J I j abed . . , resiiectively, and a series of tetra- 
/ / hedra having Q as one vertex. 

28. The Circle and Allied Figures. —The 
”0 mensuration of the circle is founded on the 
Fig. 5. property that the areas of different circles are 

pro)x>rtional to the squares on their diameters. 
Den^ng the constant ratio by the area of a circle is ira*, where 
a istlijLfadius, and v ss 3*14159 approximately. The expression 
2ira for the length of the circumference be deduced by considxw- 
ing the limit of the area cut off from a circle of radius a by a 
concentric circle of radius a—a, when a becomes indt*linitely small; 
this is an elementary case of differentiation. 

The , lengths of arcs of the same circle being proportional to the 


angles subtended by them at the centre, we get the idea of circular 
measure. 

Let O be the common centre of two circles, of radii a and 6, and 
let radii enclosing an angle $ (circular measure) cut their circum¬ 
ferences in A, B and C, D respectively (fig. 5). Then the area of 
ABIK) is 

== (6 - o). i(6 + a)9. 

If we bisect AB and CD in P and Q respectively, and describe 
the arc PQ of a circle with centre O, the length of this arc is 
i(A-i-a)0; and A — « » AB. Hence area ABDC 9 AB x arc PQ. 
The figure ABDC is a sector of an annulus, which is the portion of \ 
circle left after cutting out a concentric circle. 

2g. By considering the circle as the limit of a polygon, it follows 
that the formulae (iii) and (v) of § 26 hold for a right circular cylinder 
and a right circular cone; i.e. 

volume of right circular cylinder — length x area of base 
volume of right circular cone height x i area of base. 

These formulae also hold for any right cylinder and any cone, 

30. The curved surfaces of the cylinder and of the cone are 
developable surfaces; i,e. they can be unrolled on a plane. The 
curved surface of any right cylinder (whether circular or not) be¬ 
comes a rectangle, and therefore its area = lengtii X perimeter 
of base. The curved surface of a nght circular cone becomes a 
sector of a circle, and its area »= ^ . slant height x perimeter of base. 

31. If a is the radius of a sphere, tlien 

(i) volume of sphere = ^ira^; 

(ii) surface of sphere = 4ira“ — curved surface of circum¬ 
scribing cylinder. 

The first of these is a particular case of the prismoidal formula 
(§ 38). To obtain (i) and (ii) together, we show that the volume 
of a Kpliere is proportional to the volume of Uie cube whoso edge is 
the diameter; denoting the constant ratio by the volume of the 
sphere is and thence, by taking two concentric spheres (cf. § 28), 
tne area of the surface is 3A.«“. Tliis surface may ^ split up luto 
elements, each of which is equal to a corresponding clement of the 
curved surface of the circumscribing cylinder, so that 3A«- «- curved 
surface of cylinder 2a. 2ira = 4ira“. Hence h -= ^ir. 

The total surface of the cylinder is eiira^ + •=- 0Ta“, and 

its volume is ia .na^ 2ira^ llcnce 

volume ol sphere =■ f volume of circumscribing cylinder; 
surface of sphere ^ J surface of circumscribing cylinder* 

These latter formulae arc due to Archimedes. 

32. Moments and Centroids.— For every material body there is 

a point, fixed with regard to the body, such that the moment of the 
body with regard to any plane is the same as if the whole mass wcolil 
collected at that }x>inl; the moment being the sum of the prodnclts 
of each element of mass of the Ixidy by its distance irom the plane. 
This point w the centroid ol the body. ^ 

The ideas of moment and of centroid are extended to geometrical 
figures, whether solid, superficial or linear. The moment of a figure 
with regard to a plane is found by dividing the figure into elements 
of volume, area or length, multiplying each element by its distance 
from the jilanc, and adding the products. In tlie case of a plane 
area or a plane continuous line the moment w ith regard to a straiglit 
line in the plane is the same as the moment with regard to a per¬ 
pendicular plane through tliis hue; t.e. it is the .sum of the products 
of each element of area or length by its distance from the straight 
line. The centroid of a figure is a point fixed with regard to the 
figure, and such that its moment with regard to aii> j)lane (or, in 
the case of a plane area or line, with regard to any line in the plane) 
is the same as if the whole volume, area or length were concen¬ 
trated at tliis point. The centroid is sometimes called tlie centre 
of volume, centre of area, or centre of are. The proof of the 
existence of the centroid of a figure is the same as the proof of the 
existence of the centre of gravity of a body. (See Mechanics.) 

The moment as described above is sometime.s called the first 
moment. The second moment, third moment, . . . of a plane or solid 
figure are found in the same way by multiplying each clement by 
tlie square, cube, ... of its distance from tlie line or plane wijjti 
regard to which the moments are being taken. 

If we divide the first, second, third, . . . moments by the total 
volume, area or length of the figure, we gel tlie mean distance, wean 
square of distance, mean cube of distance, ... of the figure from tlie 
line or plane, llie mean distance of a plane figure from a line in its 
plane, or of any figure from a ])lane, is therefore tlie same as the 
distance of the centroid of the figure from the line or plane. 

We sometimes require the moments with regard to a line or 
plane through the centroid. If N„ is the area of a plane figure, and 
Nj, No, . . . are its moment.s with regard to a line in its plane, 
the moments Mj, M,, . . . with regard to a parallel line through 
the centroid are given by ^ 

M. Nj — arNo 

M„ - Na - 2xt, -V x^o = N., - ;r«No, 

: ^ ^ 

I 

M, = N, - + >n. + 
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when X = the distance between the two lines = Nj/N, These 
formulae also hold for converting moments of a solid figure with 
ngard to a plane into moments with regard to a paridlel plane 
through the centroid; x being the distance between the two planes. 
A line through the centroid of a plane figure (drawn in the plane 
of the figure) is a central line, and a plane through the centroid of a 
solid figure is a central plane, of the tiguru 

The centroid of a rectangle is its centre, i.e. the point of intersec¬ 
tion of its diagonais. The first moment of a pianc figure with regard 
to a line in its plane may be regarded as obtained by dividmg tlie 
area into elementary strips by a series of parallel Unes indefinitely 
close together, and concentrating the area of each strip at its centre. 
Similarly the first moment of a solid figure may be regarded as 
obtained by dividing the figure into elementary prisms by two sets 
of parallel planes, and concentrating the volume of each prism at 
Its centre. This also holds for higher moments, provided that the 
edges of tile elementary strips or prisms are jiarallel to the line or 
plane with regard to which the moments are taken. 

33. Solids and Surfaces of Revolution.—The solid or surface 
generated by the revolution of a plane closed figure or a plane 
continuous line about a straight line in its p(ane, not intersecting 
it, is a solid of revolution or surface of revolution, tlie straight line 
being its axis. The revolution need not be complete, but may be 
through any angle. 

The section of a solid of revolution by a plane at right angles to 
the axis is an annulus or a sector of an annulus (fig. 5), or is composed 
of two or more such figures. If the .solid is divided into elements 
by a aeries of such planes, and if h is the distance between two con¬ 
secutive planes making sections such as ABDC in fig. 5, the volume 
of the element between these planes, when h is very small, is approxi¬ 
mately A X AB X arc PQ = A . AB . OP . 9 . The corresponding 
element of the revolving figure is approximately a rectangle of area 
h . AU, and OP is the distance of the middle point of cither side of 
the rectangle from the. axis. Hence the total volume of the solid 
IS M . 9, where M is the sum of the quantities A . AB . OP, i.c. is the 
moment of the figure with regard to the axis. Tlie volume is there¬ 
fore equal to b . ji. 9, where S is the area of the revolving figure, and 
y is the distance of its centroid from the axis. 

Similarly a surface of revolution can be divided by planes at right 
angles to the axis into elements, each of which is approximately a 
section of the surface of a right circular cone. By unrolling eacfi 
such element (§ 30) into a sector of a circular annulus, it will be found 
that the total area of the surface is M'. 9 = L . i . 9, where M' is the 
momeul of the original curve with regard to the axis, I. is the total 
length ol the original curve, and S is the distance of the centroid of the 
curve from tlie axis. These two theorems may be stated as follows ; - 

(i) If any plane figure revolves about an external axis in its plane, 
the volume of the solifl generated by the revolution is equal to the 
jirodiict of the area of the figure and the disfcince travelled by the 
centroid ol the figure. 

(ii) If any line in a phane revolves about an external axis in the 
plane, the area of the curved surface generated by the revolution 
IS eipial to the product of the length of the line and the distance 
tTrivellcd by the centroid of the line. 

lliese theorems were discovered by Pappus of Alexandria (c. 
A.D. 300), and were made generally known by (iuldinus (c. a.d. 1(140). 
They are sometimes known as Ouldinus's Theorems, but are more 
jiroperly descrilied as the Theorems of Pappus. The theorems 
are of use, not only for finding the volumes or areas of solids or 
surfaces ol revolution, but also, conversely, for finding centroids or 
centres of gravity. They may be apfilicd, for instance, to finding 
the centroid of a semicircle or of the arc of a semicircle. 

34. A'egmcnf of Parabola. —The paralxila affords a simple exami.le 
of the use of infinitesimals. I.et AB (fig. 0) be any arc ol a parabola; 
and suppose, we require the area of the figure Ixuindcd by this 
arc and the chord AB. 

Draw the tangents at A and B, 
meeting at T; draw TV parallel to 
the axis of the parabola, meeting the 
arc in C and the chord in V; and 
draw the tangent at C, meeting AT 
and BT in a and b. Then (see 
Pakabola) TC == CV, AV ^ VB, and 
ab IS parallel to .AB, so that aC — (.'b. 
Hence area of triangle ACB = twice 
area of triangle aTb. Repeating the 
process with the arcs AC and CB, and continuing the repetition indefi¬ 
nitely, we divide up the required area and the remainder of the 
triangle ATB into corresponding elements, each clement of the 
former being double the corresponding element of the hitter. Hence 
the required area is double the area of the remainder of the triangle, 
and therefore it is two-thirds of the area of the triangle. 

The line TCV is parallel to the. axis of the parabola. If we draw 
a line at right angles to TCV, meeting TCV produced in M and 
parallels through A and B in K and L, the area of the triangle ATB 
19 jKL , 1 V — KL . CV; and tliorcfore the area of the hKure bounded 
by AK, BL, KL and the arc AB, is 

KL. i(AK + BL) -b SKLjCM - J(AK -f BL)} 
r- JKL(AK -t- 4CM + BL). 
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Similarly^ for a corresponding figure KX'BA outside the panbok, 
the area is * 

AKX'(K'A + 4M'C + L'B). 

35 * Ellipse and the -For elementary mehsuratioD 

the ellipse is to be regarded as obtained by projection of the circle, 
and the ellipsoid by projection of the sphere. Hence the area of an 
ellipse whose axe.s are 2a and zb is wab ; and the volume of an ellipsoid 
whose axes are 2a, zb and zc is iwabc. The area Of a strip of an ellipse 
between two lines pardlel to an axis, or the volume of the portion 
(frustum) of an ellipsoid between two planes parallel to a principal 
section, may be found in the same way. 

3 ^' Examples of Applications.^Th^ formulae of § 24 for the area 
of a trapezoid are of special importance in land’swveying. Tlie 
measurements of a polygonal field or other area arc usually taken 
as in §25 (ii); a diagonal AE is taken a.s the base-line, and for the 
points B, C, D, . , . there are entered the distances AN, AP, 
AQj • • ■ base-lin^ and the lengtos and directions of the 

onsets NB, PC, QD, . . . The area is then given by the formula 
of § 23 (11). 

37 * mensuration of earthwork involves consideration of 
quadnialerals whose dimensions are given by special data, and of 
pnsmoids whose sections are 
such quadrilaterals. In the 
ordinary case three of tlic four 
lateral surfaces of the prismoid 
arc at right angles to the two 
ends, In special cases two of 
these three lateral surfaces are 
equally inclined to the third. 

(i) In fig. 7 lot base BC = 2a, 
and let h be the distance, measured at right angles to BC, 
from the middle point of BC to AD. Also, let angle ABC = ir — fl, 
angle BCD z^. r — tp, angle between BC and AD =1 f. Then (as the 
diflercnce of two triangles) 

area A BCD = + + «)® _ (A - a)« 

2(cot ifi — cot 41) 2(cot ip + cot 9)’ 

(li) If 4> = 9 , this becomes 



area = -a-, (A -b a tan i 

tan* 9 — tan* ' 


)* — 0* tan 9 . 


(iii) If 1). = o, so tliat AU is parallel to BC, It becomes 

area =■ 20A -b J(cot 9 + cot 41)**. 

(iv) To fiiirl the volume of a prusmoidal cutting with vertical 

ends, and with sides equally iticliiied to the vertical, so that 41 9 

let the values of A,i). for the two ends be A„ ip,, and h„, \p„, and write 

^cot r-*^r9 ”-=E5ti°+^c6r9 »)- 




-. 1 ^°*' i* (o + h.j cot 
cot iba ~ cot 9 ' * 

Then volume of prismoid = length x A{in,w, -b m.jn.j -b 

J('«i«a + ’"e«i) — .10*) tan 9. 

MENSURATION OF GRAPHS 

38. (A) Prrlimivary.—\t\ (( 23 the area of u right trapezium 
has been expressed in term.s of the base and tlie two sides; and in 
§ 34 the area of a somewhat similar figure, the top having been 
replaced by an arc of a parabola, has been expressed in terms of 
its base and of three lengths which may hie regarded as the sides 
of two separate figures of which it is composed. We have now 
to consider the extension of formulae of this kind to other figures, 
and their application to the calculation of moments and volumes. 

39. The plane figures with which we arc concerned come mainly 
under the description of graphs of continuous variation. Let E 
and F be two magnitudes so related that whenever F has any 
value (within certain limits) E has a definite corresponding value. 
Let u and x be the numerical expressions of the magnitudes of E 
and F. ( )n iiny line OX take a length ON ecjtial to xG, and from 
N draw NP at right angles to OX and equal to uH; G and H being 
convenient units of length. Then we may, ignoring the units G 
and H, speak of ON and NP as lieing equal to x and u respec¬ 
tively. Let KA and LB be the positions of NP corresponding 
to the extreme values of x. Then the difierent positions of NP 
will (if * may have any value from OK to OL) trace out a figure 
on base KL, and extending from KA to LB; this is called the 
graph of E in respect of F. The term is also sometimes applied 
to the line AB along which the point P moves as N moves from K 
to L. 

To illustrate the importance of the mensuration of graphs, 
suppose that we require the average value of u with regard to x. 
It may be shown that this is the same thing as fhe mean distance 
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of elements of the graph from an axis through 0 at right angles 
to OX. Its calculation therefore involves tlie calculation of the 
area and the first moment of the graph. 

40. The processes which have to be performed in the mensuration 
of liRures of this kind are* in eflect processes of integration; the dis¬ 
tinction between mensuration and integration lies in the differoiit 
natures of the data. If, fur instance, the graph were a trapezium, 
the calculation of the area would be equivalent to finding tlie integral, 
from X — a to X -■ h, of an expression of the form px -f q. This 
would involve /> and g ; but, for our purixises, the data are the sides 

and ph h </ cind tlic base h — a, and the expression of the 
integral in terms of these data would require certain eliminations. 
The province of mensuration is to express the final result of such an 
elimination in terms of the data, witlioul tlie necessity of going 
thrnugb tile intermediate processes. 

41. Trapezeties and Bfiquettas, —A figure of the kind describe*d 
in § 39 is called a trapezettc. A tra]>uzetle may therefore be defined 
as a plane figure bounded by two straight lines, a base at right angles 
to them, and a top which may be ot any shape but is such that cvei'y 
ordinate from the base cuts it in one jxiint and one point only; or, 
alternatively, it may be defined as the figure generated by an ordinate 
wluch moves in a pl.tne so that its fool is always on a straight base 
to which the ordinate is at right angles, the IcugUi of the ordinate 
varying in any manner as it moves. The distance between the two 
straight sides, t.e. between the initial and the final j)ositiun ot the 
ordinate^ is the hveadth of the trapezette. Any line drawn from the 
base, at right angles U> it, and tcTininated by tlie top of th(' trapezette, 
IS an ordinate ot tlie figure, 'llie tra])eziuiii is a particular ease, 

hither or both of the liounding ordinates may be zero; the top, m 
that ease, meets tlu* base at that extremity. Any jilane figure 
might be converted into an equivalent trapezette by an extension 
of the method of § 2*5 (iv). 

4Z. The eorresixindiiig soliil figure, in its most general form, is 
Rucii as would be con.structcd to represent the relation of a magnitude 
h to two magnitudes F and G uT Which it is a function; it would 
stand on a plane base, and be comprised within a cylindrical boundary 
wliose cross-soction might be of any shape. We arc not concerned 
witii tigurus ol this geueral kind, hut only with cases in which the 
base IS a rectangle. The figure is such as would be proilueesd by 
removing a piece of a recUingulnr prism, and is called a OyigiirUc. 
A brupictte may therufnre be defined as a solid figure hounded by a 
pair of parallel planus, another pair nl parallel planes at nglit angle.s 
to these, a base at right ancdcss to tliesc four ]>lancs (and therelore 
rectangular), and a top wliicli is a surface of any lorm, but such that 
every ordinate from the base* cuts it in one point and one ]ioint only. 
It may be regardc*^! as generated either by a trapezette moving in 
a direetkm at right angles to itseli and changing its top but keeping 
its breadth unaltered, or by an ordmatc moving so that its fool lias 
every possible position within a reetanguUir Uise. 

43. Notation and Uefinittons, —The ordinate of the trapezette will 
be denoted by u, and the abscisi>a ol this ordiiiate, i,e. the distance 
of its foot from a certain fixed point or origin O on the base (or the 
base produced), will 1 k' dunuted by x, so that u is some function ol x. 
The sides of the traj^ezette are the “ bounding ordinates", their 
abscissae being x^, and x^^ -f- H, where H is the breadth ol the 
trapeze tti). 

The " mid-ordinate " is tlie ordinate from the middle point of the 
base, i.e. the ordinate whose abscissa is x^^ 4 pi. 

The " mean ordinate " or average ordinate is an ordinate of lengtli I 
such that is equal to the area of the trapezette. It therefore 
apfiears as a calculated U'ugth rather than as a definite line in the 
figure; exot'pl that, if there is only one ordinate of this length, a line 
drawn throucdi its extremity is so placed that the area of the Irape- 
zette lying above it is ecpial to a corresponding ana beH!w it and 
outside the trapezette. rorniulae giving the area of a trapezette 
should in gem ral also be expressed so as to state the value of the 
mean ordinate (§§ 12 (v), 15, 19). 

The " median ordinaU-is the ordin.'ite which divides the area 
of the trapezette into two fH^ual ivntions. It arises mainly in 
statistics, when the ordinate of the tra]>ozettc represents the relative 
frequency of occurrence of the magnitude reprcsenU?d by t^ie 
abscissa x ; the nu4;'nitude of the abscissa corresponding to the 
median ordinate is then the median value of x " 

The “ central ordinate " is the ordinate through the centroid of 
the trapezette (i; ^2). The distance ol this ordinate.from the axis 
of u {i.e. from a line drawn through O jiarallel to the ordinates) is 
equal to the moan distance (§ 32) of the traix.‘zctte from this axis; 
tDoments with regard to the central ordinate are thcridore sometimes 
described in statistics as “ moments about the mean." 

The data of a trapezette are usually its breadth and cither the 
bounding ordinates or the mid-ordinates of a scries 0/ minor Uape- 
zettes or strips into which it is divided by ordinates at equal chstimces. 
11 there arc m of these strips, and if the breadth of eacli is hy so that 
H — mh, it is convenient to write x in the form x^^ -f dh, and to 
denote it by x^, the corresponding value of u being u^. The data are 
then oither the bounding ordinates u,„ Mj, . . . u„,-u of the strijis, 
or their mid-ordinates 

44., In the case of the briquette the position of the foot of the 
ordinate u is expressed by co-ordinates x\ y, referred to a pair of axes 


parallel to a pair of sides of the base of the briquette. If the 
Jenrths of these sides are H and K, the co-ordinates of the angles 
of file base— i.e. the co-ordinates of the edges of the briquette—ate 
Vo), yo+K), and Vo+K). 

The briquette may usually be regi^ed as divided into a series 
of minor bririuetteg by two sets of parallel planes, the planes of each 
set lx.-ing at successively equal distances. If the planes of one set 
divide it into tn slabs of thickness h, and those of the other into n 
slabs of thickness A, so that H = mh, K =» nk, then the values of 
X and of y iur any ordinate may be demoted by x^+lh and yg+ifiA, 
and the length of the ordinate by t*d, p. 

The data ore usually the breadths H and K and either (i) the edges 
of the minor briquettes, vis. . . . h,,,,, Hj,,, . . or (ii) the 

mid-ordinates of one set of parallel faces, vie. «o.j, . . . 
«i,j, ... or «j „ H; 5, . . . «j „ .... or (iii) the '• mid-ordinates " 
“i,j. “J,;. • • • “j,ji • • • of the minor briquettes, i.e. the ordinates 
from the centres of their bases. 

A plane parallel to either pair of sides of the briquette is a 
"pri;icipal plane.” The ordinate through the centroid of the 
figure is the "central ordinale." 

45. In some cases the data for a trapezette or a briquette arc not 
only certain ordinate.s witliin or on the boundary ol the figure, but 
also Olliers forming the continuation of tlie series outside the figure. 
For a trapezette, for instance, they may be . . . u.,, Uv, u,. . . 

Km, Ww. + i. K,„ I where Kj denotes tlie same function of 

X .1. 4 9 A, whether Oh lies between the limits o and H or not. 
Tliese cases are important as enabling simpler formulae, involving 
central dillercnccs, to be used (§ 7<)). 

4b. The area of ihe trapezette, measured from the lower bounding 
ordinate up to the ordiuate corresponding to any value of x, is some 
funcUmi ol X. In the notation ot the integral calculus, this area is 


i equal to udx\ but the notation is inconvenient, since it implies 

' a division into infinitesimal elements, which is not essential to the 
i idea of an area. It is therefore better to use some indeiieiident 
notation, such as A^. . u. It will be found conveiuent to denote 

4>(6) — 4i(al, where 4>(z) is any function of x, by [^(*)]:l^.the 
area ol the tra])ezclte whose bounding ordinates are «„ and u,„ may 
then be denoted by instead of 

j f’y/*r 

In the same way the volume of a briquette between the planes 
' A- «= *„ V ... y,, X — a, y — b may be denoted by 





47. The fitatcmonl that the ordinate « of a trapezette is a function 
of the abscissa x, or that u sx f[x), must tie distinguislicd from 
u 33 f[x) as the equation to the top of the trapezette. 

In elementary geometry wo deal with lines and curves, while in 
' mensuration we deal with area.s bounded by these lines or curves. 
Tiie circle, lor instance, is regarded geometrically as a hue described 
in a particuJai way, while from the pomt of view of mensuration 
it is a figure ol a particular shape. Similarly, analytical plane 
geometry dcal.s with the curve described by a point moving in a 
particular way, while analytical plane mensuration deals with the 
figure generated by an ordinate moving .so tliat its length varies in 
a particular manner depending on its position. 

in the same way, in the case of a figure in three dimensions, 
analytical geometry is concerned with Uie form of the surface, while 
analytical meii.suration is concerned with the figure as a whole. 

4S. Reprisentaiation of Volutne by Area. —An important jilane 
graph Ls tliat which represents the volume of a .solid ligurc. 

Suppose that we take a pair of parallel planes, such that the solid 
extends from one to the other of the.se ]jlan(*s. Tlie section by any 
intermediate parallel plane will bo called a " cross section." The 
solid may then be regarded as generated by the cross-section moving 
parallel to itself anti changing its shape, or its position with regard 
i to a fixed axis to which il is always perpendicular, as it moves. 

! If the area of the cross-section, in every position, is known in 
terms of its distance from one of the bounding planes, or from a fixed 
plane A parallel to them, the volume of the solid can be expressed 
in terms of the area of a trapezette. L.et S he the area of the cross- 
section at distance x from the plane A. On a straight line OX in 
any plane take a point N at distance x from O, and draw an ordinate 
NP at right angles to OX and equal to S/f, where I is some fixed 
lengtli {(\g. the unit of measurement). Tf this is done for every 
possible value of x, tiiere will be a series of ordinates tracing oj^t a 
trapezette with ba-se along OX. The volume comprised between 
the cross-section whose area is S and a consecutive crofls-aection at 
distance 0 from it is ultimately S0, when 0 is indefinitely small ; 
and the area between the corresponding ordinatas of the trapezette 
is (S/f) .6 ~ Ss//. Hence the volume of each element of the solid 
figure is to be found by multiplying the area of the correspond¬ 
ing element of the trapezette by f, and therefore the total volume is 
/ X area of trapezette. 
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Ttw voluine of a, briqnetta con be found in this way if the area 
of the section by any piincipal plane can be eiqtreased in terms of 
tte of this ^ane from a fixed plane of the same set. The 

tesult of treating this area as if it were theioidinate of a trapezette 
leads to special formulae, when the data are of the kind mentioned 
IQ § 44 * 

49. (B) Mmsurahon of Graphs of Algebraical Funchans. —The 
first class of cases to be ccmsidered commises those cases in which 
M is an algebraical function (t.e. a rationu integral algebraical func¬ 
tion) of s, or of X and y, of a de^e which is known. 

50. The simplest case is that in which « is constant or is a linear 
function of x, i.e. is of the form px + q. The trapezette is then a 
right trapezium, and its area, if m = 1, is + «,) or Auj. 

41. The next case is that in which u is a quadratic function of x, 
i.e. is of the form piA + qx + r. The top is tlien a parabola whose 
axis is at right angles to the base; and the area can therefore (§ 34) 
be expressed in terms of the two bounding ordinates and the mid- 
ordinate. If we take these to be Ug and u,, and h„ so that »> z, 
we have 

area = iH(«„ |- 4M, -|- u.J = 4*(h 5 -|- 4141 + u.^). 

This is Simpson's formula. 

If instead of Ug, »„ and we have four ordinates Ug, Uj, Ug, and 
H„ so that m = 3, it can be shown that 

area = + 3H, + 3Ug -|- u,). 

This is Simpson's second formula. It may be deduced from the 
formula given above. Denoting the areas of the three strips by 
A, B, and C, and introducing the middle ordinate Uj, we can expres-s 
A I- B ; B -|- C ; A -I- B -|- C ; and B in terms of Ug, 14,; u,, «„ 
“ai ’<o’ “i'“f> “«respectively. Thus we get two expressions 

for A -|- B -I C, from which we can eliminate «j. 

A trapezette of this kind will be called a parabolic trapezette. 

sz. Simpson's two formulae also apply if k is of the form pr‘ -|- 
-P rx I .5. Generally, if the area of a trapezette for which « is an 
algebraical function of x of degree zn is given correctly by an egres¬ 
sion which i.s a linear function of values of u representihg ordinates 
placed ssmmetncally about the mid-ordinate of the trapezette 
(with 01 without this mid-ordinate), the same expression will give 
the area of a trapezette for which u is an algebraical function of x of 
degree zh -I- 1. Tliis will be seen by taking the mid-ordinate as the 
orfllnatc for which x -= o, and noticing tliat the odd powers of x 
Introduce positive and neptive terms which balance one another 
when the whole urea is taken into account. 

53. When u is of degree 4 or 5 in x, we require at least five ordinates. 

If m = 4, and the data are «g, «.g, «4, we have 

area = A*(7«o + .I'fti + liKs + 3 *“ii + 7«4)- 

l<'ur functions of higher degrees in x the formulae become more 
complicated. 

54. The general method of constructing formulae of this kind 
involves the use of the integral calculus and ot the calculus of finite 
diffe-rences. The breadth of the trapezette being mk, it may be 
shown that its area is 






im 3225130 
92H9728O 








where . . . denote the values for x jj#,, of the 

successive diherential coefficients of u with regard to x ; the series 
continuing until the differential coefificientH vanish. There are two 
classes of coses, according as m is even or odd ; it will be con¬ 
venient to consider them first lor tliose cases in which the data are 
the bounding ordinates of the strips. 

(i) If m IS even, u^,„ will be one of the given ordinates, and we 


can express ■ in terms of and its even central 

differences (sec Differences, Ca7.culiis of). Writing m 2^, and 
^iiping the coefficients of the successive difierences, wc shall find 

area 2ph{ufi -h ~a*K/ + 

V 0 3(»o 


tsizo j 


If « is of degree z/ or z/ -f- i in x, we require to go up to so 
that m must be not less than if. Simpson’s (first) formula, for 
instance, holds for f ^ i, and ts obtained by taking p - i and 
ignoring differences alter 

(ii) If m is odd, the given ordinates are . Oiw-j, «*»/ + }, 
. . . Um. We then have 


area et mhl 


where . 
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denote i(«4„ - j h + j), - j -h 


• • • Simpson't aecood formula is obtained by takhig 
m is: 3 and ignoring difierences after 

55. The general formulae of § 54 being replaced In ( 1 )^ 
may in the same way be applied to obtain formulae giving me area 
of the trapezette in terms of the nud*^ordinates of the strips, the 
series being taken up to or at least, where a s of 

degree 2/ or 2/ -f i In x. Thus we find from (i) that Simpson's 
second formula, for the case where the top is a parabola (with axis, 
as before, at right angles to the base) and there are three strips of 
breadth A, may be replaced by 

area = iA(3Mj + an + 3Wj). 


This might have been deduced directly from Simpson's first formula, 
by a series of eliminations. 

3b. Hence, for the case of a parabola, we can express the area 
in terms of the bounding ordinates of two strips, out, if we nse 
mid-ordiuates, we require three strips; so that, in each case, 
three ordinates are required. The question then arises whether, 
by removing Uie limitation as to the position oi the ordinates, we 
can reduce tiieir number. 

Suppose that in fig. 6 34) we draw ordinates QD midway between 

KA and MC, and KK nudway between MC and LB, meeting top 
in D and £ (fig. fi), and join D£, meeting 
KA, LB, and MC in H, J, and W. Then it 
may bo shown that DE is parallel to AB, and 
that the area of the figure between chord DE 
and arc D£ is half the sum of the areas DHA 
and EJB. Hence the area of the right tra¬ 
pezium KHJL is greater than Uio area of the 
tr^ezette KACBL. 

If wc were to take QD and HE closer to MC, 
the former area would be still greater. If, on 
the other hand, we were to take them very 
close to KA and LB respectively, the area of 
the trapezette would be the greater. There 
is therefore some intermediate jiosition such 
that the two areas are equal; t.«. such that the area of the trapezette 
is represented by KL.t(QD 4* HE). 

To find this position, let us write QM =« MR >> (f. KM. Then 
WC =»fl*.VC, VW = (1 VC ; 

curved area ACH = ^ of parallelogram AFGB *= §KL. VC ; 
paraUelogram AHJB KL. VW « (i - KL. VC. 

Hence the areas of the trapezette and of the trapezium will be equal 



This value of 6 is the same for all parabolas which pass through D 
and £ and liavc their axes at right angles to KL. It follows that, 
by taking rivo ordinates in a certain position wdth regard to the 
bounding ordinates, the area of any parabolic trapezette whose top 
passes through Uicir extremitios can be expressed in terms of these 
ordinates and of the breadth of the trapezette. 

The same formula will also hold (§ 32) for any cubic trapezette 
through the points. 

57. Tliis is a particular case of a general theorem, due to Gauss, 
tliat, if u is an mgcbraical function of x of degree 2/3 or 2/> + 1, the 
area can be expressed in terms of /3 f 1 ordinates taken in suitable 
positions. 

38. T/u* Pnsmoida! Formula .—It follows from §§ 48 and 51 that, 
if V is a solid figure extending from a plane K to a parallel plane L, 
and if the area of every cross-section parallel to these planes is a 
quadratic fimction of the distance of the section from a fixed plane 
parallel to them, Simpson’s formula may be applied to find the vdume 
of the solid. If the areas of the two ends in the planes K and L are 
S„ and S.^, and the area of the mid-section (i.e. the section by a plane 
parallel to these planes and midway between them) is the vmume 
IS iH(S„ -t- 4S, 4 - S.j), where H is tlie total breadth. 

This formula applies to such figures as the cone, the sphere, tlic 
ellipsoid and the jirismoid. In the ca.se of the sphere, for instance, 
whose radius is R. the area of the .section at distance x from the 
centre is »r(R“ - Jifi), which is a quadratic function of x; the values 
of S,„ >S,, and are respectively o, wR^, and o, and tlie volume is 
therelore ^ . 2R . ^irK^ — ^ 

To show that the area of a cross-section of a prismoid is of 
the form ax^ 4- f c, where x is 
the distance of the section from 
one end, we may proceed as in 
§27. In the case of a pyramid, of 
height A, the area of the section 
by a plane parallel to the base 
and at distance x from the vertex 
is clearly x®/A’^ X area of base. 

In the case of a wedge with 
parallel ends the ratio zr^A^ is re¬ 
placed by x/h. For a tetrahedron, 
two oi whose opposite edges are 
AB and CD, we require the area 
of the section by a plane parallel to AB and CD. Let the distance 
between the parallel planes through AB and Cp be A, and let a 
plane at distance x from the plane through AB cut the edges AC, 












TC', HD, Xd, in PjG; Rj 8 l®fe Then 8ie toetion of the pynunA! 

by this plane is the nanunlograni PQRS. ^ By dtawiiig Ae and 
fid parallel to BC and BD, so as to meet the plane thraugh 
CD in c and d, and'producing QP and RS to meet Ac and Ad in q 
and r, we see that the area of PQRS is {x/h — **/A‘) x ares w 
cCUd; this also is a quadratic function of x. The proposition can 
then be established for a prismoid generally by the meuiod of § ay (iv). 

The formula is known as the pnsmoidai formula. 

59. Momcnis.—Since all points on any ordinate are at an equal 
distance from the axis of u, it is easily shown that the first moment 
(with regard to this axis) of a trapezette whose ordinate is u is equal 
to the area of a trapezette whose ordinate is xu\ and this area can 
be found by the methods of the preceding sections in cases where u 
is an algebraical function of *. The formulae can then be applied 
to finding the moments of certain volumes. 

In the case of the parabolic trapezette, for instance, xu is of degree 
s in X and Iherefove the first moment is i/i(A'„M(,-f-4x^1^ + XjU,). 
In the case therefore, ol any solid wliose cross-section at distance x 
from one eiid is a quailratie function ol X, the position of the cro.ss- 
mctiun the centroid is to be found by determining the 

position til the centre of gravity of particles of masses proportional 
ill S.,, and 4S1, placed at the extremities and the middle of a line 
drawn from one end of the solid to the other. The centroid of a 
he.nisphere of radius K, for instance, is the same as the centroid 
of particles of masses o, and 4 . JirR®, placed at the extremities 
and the middle ol its axis; f.e. the centroid is at distance JP. from 
the jilane face. 

Oo. The method can be extended to finding the second, third, . . . 
moments of a tr,ipezette with regard to the axis of u. If u is an 
algebraical function ol x of degree not exceeding />, and if the area 
ol a trai>ezelte, for which the ordinate n is of degree not exceeding 
/> I //, mav be expressed by a formula \„ii|| + A|<ij I . . -f the 

4th moment of the trapezette is + A,x,eii, \,nX,„‘iH„„ 

and the mean value of xz is 


-f A|X,z«, + ■ ■ . -f A.«X,„ZMm)/(ilo«ii I ^iWi + - • ■ + A, 

The calculation of this last expression is simplified by noticing that 
we are only concerned with the mutual ratios of A„, A,, . . . and of 
i(ii, H„ .... not with their actual values. 

III. Cuhalure of a liriquetlc .— To extenil these methods to a bri 
t|iiettc, where the ordinate u is an algebraical liinctiun ol x and v, 
the axes of x and of y lieiiig parallel to the sides of tlie base, we 
consider that the area of a section at distance x from the plane x o 
is expressed in terms of ihe ordinates 111 which it intersects the series 
of planes, parallel to r o, through the given ordinates of the 
briquette (§ 44) ; and that the area of the section is tlien represented 
by the ordinate of a traiiezettc. This ordinate will he an algebraical 
function of x, and we cun again apply a suitable fnnnulu. 

Supjiosc, for instance, that u is of degree not exceeding 3 in x, and 
of degree not exceeding 3 in y, i.e. tliiit it contains terms in x“y», 
x-V, x“y'‘, &c.; and suppose that the cdgiss parallel to which x and y 
are measured are of lengths zA and 3A, tlic briquette being divided 
into six elements by the plane x x,, ( A and the planes y — y,, -) A, 
y = y„ i zA, and that the 12 ordinates forming the edges oi these 
six elements are given. TTie areas of the sides for which x — x,, and 
X == X|| + zA, and of the section by the plane x = x,, -f A, may be 
found by Simpson's second formula; call these A,, and A,„ and A,. 
The area ol the section liy a plane at distance x from the edge 
X = x„ is a function of x whose degree is the same as tliut of «. 
Hence Simpson’s formula applies, and the volume is 4-4/4, I 

A.j). 

The process is simplified by writing down the general formula 
first and then subsfltutmg tlie valuc.s of u. The formula, in the 
above case, is 

«i),a) + 4 X iiA(«iM.+ • • •) + i|A(«9» + • •)). 
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whore u 6 , 4 > denotes the ordinate for which x a*,, eh, v — -I- if)k. 

The result is the same as if we multiplied ' 

JA(I1„ 4 - .?», 4 - Ti'a + W,,) by JA(«„ 4- 4M, i x 
-ftt;,), and then r^laced m„v,„ UQV^, . . . 1 — 
by «,„i„ M|,.| . . . Tne mnltiplication is ! j 

shown in the adjoining diagram ; the I ^ 

factors ^ and | are kept outside, so that I j 

the sum 3W0M+ • • ■+ ‘ I 

can be calculated before it is multiplied 1 . 
by . HA. 

62. The above is a particular case of a general principle that 
the obtaining of an expression such as hh{tt,) + 4M, -f or 
|AK i 3V, -f 3Vy [ Vti) is an operaiion performed on or 
and that this operation is the sum of a number of operations 
such as that which obtains JAuq or gAvo. The volume of the 
briquette for which u is a function of x and y is found by 
tlie operation of double integration, consisting of two successive 
operations, one being with regard to x , and the other with regard 
to y; and these operations may (in the cases with which we 
are concerned) be performed in either order. Starting from any 
ordinate the result of integrating with regard to x through a 
distance 2h is (in the example considered in § 61) the same as the 
result of the operation JA(i -f 4E -j- where E denotes the 
operation of ch^ging x into x h (see Differences, Calculus 


OF);, Tluo integratioa with regard to v may similarly (in .the particular 
'be F^laeed iw the openratioo |A(i + w 3E'* + 
wfaare-tf' denotM the change 01 y into <y + h. she- remit oi per- 
tomiag both operation% in order to obtain the volume, is the n»uh 
Of' tiw op^ation denoM by the product of these two expressions; 
and in this product the powers of £ and of £' may be aeait with 
according to algebraical laws. 

The methods of §§ 59 and bo can similarly be extended to finding 
the position of the central ordinate of a bnquette, or the mean 
distance of elements ot the briquette from a principal plane. 

63. (C) MensuraHon of Graphs Generally. —We have next to 
consider the extension of the preceding methods to cases in which u 
I is not necessarily an algebraical function of or of x and y. 
j The general principle is that the numerical data from which a 
j particular result is to be deduced arc in general not exact, but are 
i given only to a certain degree ot accuracy. This limits the accuracy 
I of the result; and wc can therefore replace the figure by another 
figure vvlucli coincides with it approximately, provided that the 
further inaccuracy so introduced is comparable with the original 
inaccuracies of measurement. 

The relation between the inaccuracy of the data and tlie additional 
inaccuracy due to substitution of another figure is similar to the 
relation between the inaccuracies in mensuration of a figure which 
is supiKised to be of a given form (§ 20). The volume of a frustum 
. of a cone, for instance, can be exjiressed in terms of certain magni¬ 
tudes by a certain formula; but not only will there be some error in 
the measurement of these magnitudes, but there is not any material 
figure which is an exact cone. The fornuila may, however, be used 
if the deviation from conical form is relatn'cly less than the 
errors of measurement. The conditions are thus similar to tlic.i^e 
which arise in interpolation (r^.r*.). The data are the same in both 
cases. Jn the case of a trapezitle, lor instance, tlie <lata are the 
magnitudes of certain ordinates; the problem ot interpolation is to 
detemiiiie the values of interm(‘.tliate ordinates, while Uiat of men¬ 
suration is to determine the area ol the tigure of which tliesc are the 
ordinates. If, as is usually the case, the ordiiuitc throughout each 
strip of the trapezette can be expresses! approximately as an alge¬ 
braical function of the abscissa, the application of the integral 
calculus gives the area of the figure. 

O4. There are three classes of ca.ses to be considered. Jn the case 
of mathematical functions certain conditions of continuity are 
satisfied, and the extent to wliich the value given by any particular 
formula differs from the true value may be estiinaied williin certain 
limits; till* main inaccuracy, 111 favourable cases, being due to the 
fact that the numerical daU are uol absolutely exact, lu phy.sical 
and mecimnical applications, where concrete ineasurenients are 
involved, there is, as pointed out in the preceding section, the 
additional inaccuracy due to want of exactness in tlie figure itself. 
In the case of statistical data there is the further diificulty that there 
IS no rctil continuity, since we are concerned with a finite number 
of individuals. 

The proper treatment of the deviations from mathematical accu¬ 
racy, in tlie second and third of the* above classes ol cases, is a 
.special matter, lu what follows it will be assumed that the condi¬ 
tions ot continuity (which imply the eontinuity not only of u but 
also of some of its differential coefficients) are satisfied, .subject to 
the small errors in the values of u actually given; the limits ol these 
errors being known. 

05. It is only necessary to consider the tra])ezett(* and liie briquette, 
since the cases which occur in jiractice can Iw reduced to one or other 
of these form'-. In each case the data are the values of certain 
equidistant ordinates, as described in SS 43“45. The terms guad- 
rature'formula and cuhature^formula are sometimes restricted to 
formulae for expressing the area of a trapezette, or the volume of 
a briquette, m terms of such data. Thus a quadrature-formula 
is a formula for expressing [A^. «] or fudx in terms oi a senes of 
given values of u, while a cubature-formula is a tormula for express- 
mg[[T..v .«]] or fjudxdy in terms of the values of u tor certain v alues 
of X in combination with certain values of y ; these values not 
; necessarily lying within the limits of the integrations. 

I 66. There are two principal methods. The first, which is tffe 
I best known but is of limited application, consists in replacing <*ac]i 
! succe.s.sive jiortion of the figure by another figure whose ordinate 
is an algebraical function of ;«r or of t and r, and expressing the area 
or volume of this latter figure (exactly or approximately) in terms ot 
i tlie given ordinates. TJic second consists in taking a comparatively 
simple expression obtained in this way, and introducing corrections 
which involve the values of ordinates at or near the boundaries of the 
figure. The various methods will be considered first for the trapez¬ 
ette, the extensions to the briquette Iwng only treated briefly. 

67. The Trapezoidal Rule .—The simplest method is to replace tlie 
trapezette- by a series of trapezia. If the data are «i, • • r u„t, 
the figure formed by joining the tops of these ordinates is a Ir^czoid 
whose area is A(4 m„ -f- -j- w, -f . . . + - i + Tnis is 

called the trapezoidal or chordal area, and will be denoted by Cj. If 
tlie data are Mg, . . . we can form a series of trapezia by 

drawing the tangents at the extremities of these ordinates; the .sum 
of the areas ot these trapezia will be A(w^ + d 
This is called the iangenticU area, and will be denoted by T^. The 
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tangential ana may be expraned in tenw oi chordal onae.. If an 
'wrife Cj for the chordaT area obtained by taking ordinatee at 
intervab then Tj =» *Cj — Cj. If the trapeiette, ae seen from 
above, is everywhere convex or everywhere concave, the'true area 
lies between C, and Tj. 

68 . Other Rules for Trapeeettes .—The extension of this method 
consists in dividing the trapezette into minor trapezettes, each 
consisting of two or more strips, and replacing each -of these minor 
trapezettes by a new figure, whose ordinate v is an algebraical 
function of x; this function being chosen so that the new figure shall 
coincide with the original figure so far as the given ordinates arc 
concerned. This means that, if the minor trapezette consists of k 
strips, V will be of degree A or A—i in x, according as the data are the 
bounding ordinates or the mid-ordinates. If A denotes tlie true 
area of the original trapezette, and B the aggregate area of the 
substituted figures, we have AssB where ^ denotes approximate 
equality. The value of 13 is found by the methods of §§ 49 -55. 
The following are some examples. 

(i) Suppose that the bounding ordinates are given, and that m Is 
a multiple of a. Then we can take the strips in pairs, and treat each 
pair as a parabolic trapezette. Applying Simpson’s formula to each 
of these, we have 

Ass JA(«„ -h 4t(i -I- M.j) -i- JA(«b -h 4 “» H -h ■ • ■ 

== iA(<^ I 4«i H awj + 4“8 + + • ■ • + + 4'’»i-i + «.»)• 

This is Simpson's rule. 

(ii) Similarly, if m is a multiple of 5, the repeated application of 
Simpson's second formula gives Simpson’s second rule 

A is 8A(«„ -I- ;f«, + 3«.2 -I- 2«;, -i 3«4 + ■ • • h . 3 «». < I- 2 u,„ _ 3 + 
3«„_a -H 3U„-, -I- u„). 

(iii) If mid-ordinates arc given, and m is a multiple of 3, the 
repeated ajiplication of the formula of § 55 wilt give 

A itA(.i«} + 2»5 -I- 3 «i f 3"i ! ■ ■ ■ + 2 «/«- 5 -i .}U„. j). 

6g. The lurmulae become complicated when the number ol strips 
in each of the minor tra|)ezettes is large. The method i.s then modified 
by replacing B by an expression which gives the areas of the sub 
stituted figures approximately. This introduces a further inaccuracy; 
buf this latter may be negligible in comparison with the main in¬ 
accuracies already involved (cf. § zo (lii)). 

Suppose, for instance, that m — 0, and that we consider the 
trapezette as a whole; the data being the bounding ordinates. 
Since there are seven of these, e will be of degree 6 in x; and wo sliall 
have (§ 54 (i)) 


B = GA(Vj -I- j|S“ii, + iil\+ = 6A(u, I ,(•*!»«„). 


If we replace ^his expression by syiStw,, the method of 

8 G« gives 

A IS f 5i(, + it.^ r 6|<,, i «4 -h 5M, -f- «,) ; 


the expression on the right-hand side being an approximate oxpies- 
sion for 13 , and differing from it only by This is pyea/He's 

rule. If i« IS a multiple ol (>, we lan obtain an expression for A by 
applying the rule to each groiiji of six strips. 

70. Some of the formulae obtained by the above methods can 
lie expressed more simply in terms of chordal or tangential areas 
taken in various ways. Considi-r, for example, Hinijison’s rule 
(S 68 (1)). The expression for A can be written in the form 
JA(4h„ I H, ! Mj + «,, -b . . . f H,„ ., i !(,„ , 3A(4tt„ + «.j ( 

«4 -I . . . 4 - -b 4 «,„). 

Now, if p is any factor of m, there is a series of equidistant 
ordinates u^, it,,, . . . ; and the chordal area as 

determined by these ordinates is 

ph(iUo -b «, -b «;;» -b . . . . -b M„ , -b 4«„), 
which may be. denoted by C,. With this notation, tlie area as 
given by Simp.son's rule may be written in the form 4C1 — AC., or 
C, -b 4 (C, — C,,). The following are some examples of formulae of 
this kind, in terms of chordal areas. 

^ (i) m a multiple of 2 (Simpsou's rule) 

Azst(4C,-C,)zsC,+ J(C,-C,). 

(ii) m a multiple of 3 (Simpson's second rule). 

A zx i(^, - Cj) zs C, -b 4(C, - Cj). 


(iii) ffi n multiple of 4. 

A ^ - 20C, -I- C,) :a: C. + *(0, - C,) - - C,). 

(iv) m a multiple of 6 (Weddle's rule, or its repeated application). 
A i'fl(i.')C, — OCj + C3) ii C, + i(C| — C,_;) — -[^(Ca — Cg). 


(v) m a multiple of 12. 

ri C, -b {(C, — C,) — 4 ( 0 , — C|) -b ^(Cs 


■C,). 


There are similar formulae in terms of the tangential areas T,, 
T,, T,|. Thus (iii) of § 68 may be written A zs J(gT, — T,). 

71. The general method of constructing the formulae of § 70 for 
chordal areas is that, if p,q,r, . . . are A of the factors (including i) 
of m, we take 

A zs PC, -b QC, -b RC. -b . . . , 


whenP,0, S, . ... 

P + O + R-b-.-' -I, 

P#'* + Qj“ + R»*+... -o, 

Pfi* + + Rf*-I-.... wo. 


The teat A—i of these equations give 

i/P : i/Q ! i/R : . . . ... 

; : rr(rii - p»)(r> - f. 

Combining this with the first equation, we obtain the values of 
P, ^ 3 , ... 

The same method applies for tangential areas, by taking 
A zs PT, -b QT, -b RT,. -b . . . 
provided that p,q,r, . . . arc odd numbers. 

72. The j ustiiication of the above methods lies in certain properties 
ol the series of succesaive diilcrcnces ol u. The fundamental 
assumption is that each group of strips of the trapezette may be 
replaced by a figure for which dificrcnccs of «, above those of a 
certain order, vanish (S 54). The legitimacy of this assumption, 
and of the further assumption which enables the area of tlie new 
figure to be expressed by an approximate formula instead of by an 
exact formula, must be verified in every case by reference to the 
actual diflerences. 

73. Correction by Means 0/ Extreme Ordinates. —The preceding 
methods, though apparently simple, are open to various objections 
in practice, such as the following : (i) The assignment of aifierent 
coefficients to different ordinates, and even the selection of ordinates 
for the purpose of finding C,, Cj, See. (§ 70), is troublesome, (ii) This 
a.ssignment of different coefliciciits means that different weights are 
given to different ordinates; and the relative weights may not 
agree with the relative accuracies of measurement, (iii) Different 
formulae have to be adopted for different values of m; the method is 
tlierefore imsuitahle for the construction of a table giving successive 
values of the area up to successive ordinates, (iv) In order to find 
what formula may tie applied, it is necessary to take the successive 
differences ol u; and it is then just as easy, in most cases, to use 
a formula whicii directly mvolves these differences and therefore 
shows the degree of accuracy of the approximation. 

The alternative inetliod, therefore, consists in taking a simple 
formula, such us tlie trapezoidal rule, and correcting it to suit the 
mutual relations of the uifferenues. 

74. To illustrate the raetliod, supixjse tlial wo use the chordal 
area C,, and that the trapezette is in fact parabolic. The difference 
between C, and the true area is made up of a series of areas bounded 
by chords and arcs; this difference becoming less as we subdivide 
tlie figure into a greater number of strips. 

Tlic fact lliat C, docs not give Uie true area is due to the fact that 
in passing from one extremity of the tap of any strip to the otlier 
extremity the tangent to the trapezette 
changes its direction. We have therefore 
in the first place to see whether the 
difference can be expressed in terms ol the 
directions of the tangents. 

Let KABf. (fig. 10) be one of the strips, 
ol breadth A. Draw the tangents at A and 
B, meeting at T; and tlirough T draw a 
line parallel to KA and LB, meeting the 
arc AB in C and tfic chord AB in V 
Draw AD and Bli perpendicular to tliis 
line, and DF and TG perpendicular to LB. 

Then AD ~ EB — ^h. and the triangles 
AVD and BVK are equal. 

The area of the trapezette is less (in 
fig. 10) than the area of the trapezium KABL by two-thirds of the 
area of the triangle ATB (§ 34). This latter area is 
aBTE - aATD .-.= aBTG - aATD = iA« tan GTB - JA" tan DAT. 
Hence, if the angle which the tangent at the extremity of the ordinate 
, makes with the axis of x is denoted by i^j, we have 

area from «„ to «, = AA(«„ -f- «,) — TijA*(ta« — tan lAJ, 

„ «, to AA(«, -h Uj) - - tan 14,), 



„ to «„ == 4 A(m,„., + Um) - AA"(tan i4„, - tan 4,*.,); 

and thence, by summation, 

A = C, — TijA''(tan — tan i4j). 

This, in-thc notation of !{§ 46 and 54, may be written 

A = c. + [-AA>h.'Jz*;. 

Since A = H/m, the inaccuracy in taking C, as the area varies as 

i/m*. 

It might be shown in the same way that 

A = T. -h *A«(tan - tan 4„) = T, -h [aA«u' ]* “ 

75. The above formulae apply only to a parabolic trapezette. 
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Their generalization is given by the Euler-Maclaurin fornmla 
A = = C, + r - hMi'" _ + 

*' Xf) L> 

rruhtsun . .J 

and an analogous formula {which may be obtained by substituting 
and Cj for h and C-j in the above and then expressing Tj as 
^^'4 “ Cj) 


X = Xm 


rr j^aVsnTiTiA^'’'' 4' 


U— X,, 


To apply these, the clifierential coefficients have to be expressed in 
terms of diiierencos. 

70. 1 f we know not only the ordinates Wg, . . . , 

but also a sufficient number of the ordinates obtained by continuing 
the series outside the tra]x'zette, at both extremities, we can use 
central-difference formulae, which are by far the most convenient. 
1'he formulae of § 75 give 

A-=Ci+A^-*^8 «.| + . 

77. If we do not know values of u outside the figure, wc must use 
advancing or re-ceding differences. The formulae usually employed 

Ae»C 


> = 4 r„* 


+a|-,\,au„ 


riiTAX+ • • ■ 

A=T,+A|-AA«}+,l,A 2 Mj- 3 W»,A’uj+,V’lftA*«j- . . . 

~Aa'h„.j 4 . . .j, 

where A, A“, . . . have the usual meaning (aMo = «j — A%<„ = 

A«| — AM,,, ... . 1 , anti A', A'*, . , , (lenoie rliflerence.s rend back- 
;^da 80 that A u„,^ a'%„ - z«„., + , . . 

the calculation of the expressions in brackets may be simplified Liy 
taking the pairs in terms from the outside j t.r. by finding the 
successive dillcroiicus of m„ + u„„ «j + u,„.„ . , or of «, i 

••l + ... i i> 

An alternative nietliod, which is in some ways preferable is to 
complete tlie table of difieronces by repeating the diflcreucos of the 
highest ortler that will be taken into account (see 1 nieki‘01.ation) 
and then to use central-difference formulae. ” 

78. In order to find the corrections in resja'Ct of the terms shown 
m square brackets in the formulae of § 75, eertam ordinates other 
than those used for C, or T, are sometimes found specially. 1 ‘ar- 
Huniter's rule, for instance, assumes that in addition to , 

«*,- J, we know «„ and and «j - «„ and u„ - h„ _ j are’taken 
to be Mual U> JA«'„ and iAM'„, respectively. These methods are 
not to be recommended except m sjK'cial cases. 

1. replacing A m § 75 by zA, 3A, ... and eliminating kV, 

AH* , .... we obtain exact formulae corresponding to the ap- 
proxiiMte formulae of § 70. The following are the results (lor the 
formulae involving chordal areas), given in term.s of differential 
coefficients and of central diftcrenccs. Thev arc not .so convenient 
aa the formulae of § 76, but they serve to indicate the degree of 
^curacy of the approximate formulae. The expressions in snnare 
brackets are in each cast* to be taken as relating to the extreme 
values X x„ and x - x,„, as in §§ 7 -, ami 70. 

(i) A = J( 4 C,-C) I [--, 5 „AV"+,J, 7 A'‘w'-,. 1 „,A»«’"'+ . . .] 

- 1 ( 4 C| —CJ-i Af - rir.M*'^+ii,''iVja*'’tt—[,tiV/iiiiA*’“+. . .]. 

(ii) A = 1(9C,-C,) ^[—*/ib<"'-|-,,l„A«HV-,„v„„A»«vi. + . . . ] 

(iii) A = /,( 64 C,- 2 oC,-|-C,)-| [-„j,,A<Ihv + „ 1 „A"«’I'-- . . 

“A(t> 4 f | - IcC,,-|- C.) + Al - 4 -, * - 

(iv) A:.=A(i 3 C,- 6 C„ 4 -r..,) 4 -r-,}„AV 4 -„'„-.„A"««-- . . 

—A(> .sC, — 6 C,, 4 -C 3 ) 4 -A[—s 1 . 

(v) A=.,i,( 56 C,- 28 C, 4 - 8 C-C.) 4 -t-i,ViiA«H™ 4 - . . . ] 
=^A( 5 bt'-i“*l*t^-+ 8 C 3 —C 4 ) 4 -A[— 5 ,'j|,a 8 '« 4 . . . ]. 

The general expression, if p, y, r, . , . are A of the factors of 

A = PC, + QC, + RC„ + . , . + 


] 

■ • ] 

• J 
. .]. 






ffx‘^+1 ' ' ' 'J; 

where P, Q, R, . . . have the values given by the eijuations in 6 71, 
and the coefficients A., A*4.,, . . , are found from the corresponding 
coefficients m the Kiilcr-Maclaurin formula (575) by muItiDivinB 
them by P^** + 0 *“ +Rr** 4 ..., P/iS*-i a 4 - Oii“+- -i- Rtat+alf ^ ® 


80, Moments of a TrapeteUe.- 


'“+Qj“+“ 4 -Rf"+S 4 ‘- 

-The above methods can be applied, 


“ *n §S 39 »fid 60, to finding the moments oi a trapezette, when the 
data ore a senes of ordinates. To find the ^th moment, when 
“oi **ii “m . • • ere given, we have only to find tlie area of a trapezette 
whose ordinates are V«ij, x/Ui, V“s> • • • 

81. There is, however, a certain set of cases, occurring in statistics, 
in which the data are not a series of ordinates, but the areas 
A^, Aj, . . . A,« ~ i of fhe strip.s bounded by the consecutive ordin¬ 
ates Ufl, . . . Um' The determination of the moments in ehnop 
cases involves special mctliods, which are considered in the next 
two sections. 

82. The most simple ca.se is that in which the trapezette tapers 

out in such a way tliat the curve forming its top has very clase 
contacf, at its extremities, with the base; in other words, the differ¬ 
ential coefficients u'", ... are practically negligible for 

X ^ x„ and for x — x,„. The method adopted in these cases is to 
treat the areas Aj, Aj, ... as if they were ordinates placed at 
the points for which x = xj, x xj, . . ., to calculate the moments 
on tins assumption, and then to apply certain corrections. If the 
first, second, . . . moments, so emculated, before correction are 
denoted by p,, ..we have 

P, = xjAj 4 xiAj 4- 


x“,A, 4 - 


X jAj 4 - 


P/ 


^ ^''aAj 4 - x'jA. I 


+ x,„ _ jA,„ _ j 

■ + .. iA, 

• H . ’,A, 


-1 


-i- 


These are called the raw moments. Then, it the true moments arc 
denoted by e,, their values are given by 

‘'i==^Pi 

e-' ^ Pa ^ iVA'Pii 

■'» — Pb — i*“Pi 

►b P. - + a.iii*'p« 

Vft — Pb ■ a^~Pii f z'nflVl 


sp ^ P/ - A,-- - 


4- A„ . J ; the 


, AV- 


where p„ (or is the total area Aj 4- Aj -f . 
general expression being 

2i(/-:-2)i*>'-« + "-^7Tr/ii)i' 

where 

Al = Ay jiu, A3 .= Aj jAVbi Afl = sVA^, ■ . - 
The establishment oi the.se formulae involves the usi' of Ihc integral 
calculus. 

The position of flie central ordinafe is given bv x r,/p,„ and 
therefore is given approximately by x zs pi/pj.' To find tlie moments 
with regard to the central ordinate, we must use this approximate 
value, and transform by means of the formulae given in § ,32. This 
can be done either before or after the aliove corrections are made. If 
the transformation is made first, and if tlie resulting raw moments 
with regard to the (approximate) central ordinate are n, ir.,, . . . , 

the true moments pi„ g,,, . . . with regard to the central ordinate 

are given by 

U| = 0 

“•jZSITb- i'jA“p„ 

Us ZS Tj 

uj zs ij — AASr^ 4- liirA-pi, 

Uj, ~ X3 — fi A-ir, 

83. These results may be extended to the calculation of an expres¬ 
sion of the form /^’’‘up(x)dx, where ^(x) is a definite function of x, 

and tho conditions with regard to u are the same as in § 83. 

(i) 11' </)(.t) i.s an explicit function of x, we have 

/^"•u<pix)Ux it Ajil'(xj) 4- AjiA(xj) 1 . . . 4 A,„ . ji/,(x,„. j), 


where 


i)-(x) 4.(x) 


AV'(x)+ ^AV(x)- 


the coefficients K, . . . . having the values given in g 82. 

(11) If tft{x) IS not given explicitly, but is tabulated for the valuje 
. . Ai,, . . . of A, the formula of (i) applies, provided we take 

4 ,(x) - (I - *8-“ 4 - tAxH* + ■ • ■)<(-(*). 

The formulae can be adapted to the case in which 4){x) is tabulated 
for X - X|„ X|, . . . 

84. In cases other than those described in § 82, the ^th moment 
with regard to the axis of u is given by 

►p x'’„A — pS,_ 

where A is the total area of the original trapezette, and S, _, is the 
area of a trapezette whose ordinates at successive distances A, 
beginning and ending with the bounding ordinates, arc » 

o, x/-*Aj, x./->(Al-f-Aj), .. .xP ;J(Aj 4 -Aj 4 -... 4 -A„_j), xP-‘A. 

The value of S, -, has to be found by a quadrature-formula. The 
generalized formula is 

y*'"«ip(x)dx ='A<i>(x„) — T, 
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where T is the area of a trapezatte whose ordinates at successive 
distances h are o, Aitp'iXj), (Aj + A|)a'(sJ, . . . (A^ + As + . . .+ 
A„_j)a'(s,„_,), Ap (x„) ; the accents denoting the first diflerential 
coefficient. 

8j. Volume and Moments of a Briquette. —The application of tiie 
metliods of §§ 75-70 to calculation of the volume of a briquette leads 
to cumplicateci formulae, li the conditions are such that ^e methods 
of § 61 cannot be used, or are undesirable as giving too much weight 
to particular ordinate.?, it is best to proceed in the manner indicated 
at the end of § 48 ; i.e. to find the areas of one set of parallel sections, 
and treat tliese as the ordinates of a trapezette whose area will be 
the volume of the briquette. 

86. The formulae of § 82 can be extended to the ca.se of a briquette 
whose top has close contact with the base all along its boundary; 
the data being the volumes of the minor briquettes formed by the 
planes x =« x„, x = . . . and y = y„, y = y,, . . . The method 

of constructing the formulae is explained in § 02. If we write 


S/,f. ^ ^y> 


we first calculate the raw values <r„,,, ir,,,, ... of S4, S,,o, Sj j 

... on the a.ssiimption that the volume of each minor briquette 
is concentrated along its mid-ordinate (§ 44), and we then obtam the 
formulae of correction by multiplying the formulae of $ 82 in pairs. 
Thus we hud (r.g.) 

51.1 

gl.2 ^<^ 3.2 

83.2 ^ C'j.Q ““ lS^^^O .4 + 

^ 8.1 ^ 

where <rij,„ is the total volume of the briquette. 

87. If the (lata of tlic briejuette are, as in § 86, the volumes of the 
minor briquettes, but the condition as to close contact is not satisfied, 
we have 

dx rfy - K -f L -I- R - xl yf,ff,,„ 
where K “ x/^ x jtli moment witJi regard to plane y = o, 
hr X pth moment with regard to plane x s= o, 
and R is the volume of a briquette whose ordinate at (x„ y,) is found 
by raultiiilying by />? x/-‘ y,»-‘ the volume ui lliat portion of the 
original briquette which lies between the jilanes x - x„, x = x„ 
y sv v,i, V = y,. The ordinates of this new briquette at the points of 

intBrsection of x »- x,, x in x,, . . . witli y = Vj, V =- y„ . . . are 

obtained from tlie data by summation and multiplication; and the 
ordinary metliods then apply tor calculation of its volume. Kitlier 
or both of the cxjiressions K and L will have to be calculated by 
means of the formula of § 84; if this is applied to both expressions, 
we have a formula which may be written in a more general form 

f /’up{x, y)dxdy — /^/" u tlxdv . p{h, q) 

• f a f ' 


-r{/7wxdy)^-.(;;.).x 
I y */' ( /Y"« dx y) d.r dy. 

• /.to* .1 ax ay 

The second and third expressions on the right-hand side represent 
area.s of trapezettes, which can be calculated from the data; and 
the fourth expression represents the volume of a briquette, to be 
calciilateil in the same way as R above. 

88. ( ases of Failure .—When the sequence of difierences is not such 
as to enable any of the foregoing metliods to be applied, it is some¬ 
times possible to amplify the data by measurement of intermediate 
ordinates, and then apply a suitable method to the amplified scries. 

There is, however, a certain class of cases in which no subdivision 


of intervals will produce a good result; viz. cases in wliioh the top 
^ the figure is, at one extremity (or one part of its boundary), at 
right angles to the base. The Euler-Maclaurin formula (§ 75) 
as.sume.s that tlic bounding values of . . . are not infinite; 

this condition is not satisfied in the cases liere considered. It is 
also clearly impossible to exjiross u as an algebraical function of x 
and y if some value of du/tix or du/dy is to be infinite. 

No completely satisfactory methods have been devised for dealing 
with these cases. One method i.s lo construct a table for interpola¬ 
tion of X in terms of «, and from this table 
to calculate values of X corresponding to 
values of u, proceeding by equal intervals; 
a quadrature-formula can tlieii be applied. 
SupjKisc, for instance, that we require the 
area of the trapezette ABL in fig. 11; the 
curve being at right angles to the base AL 
at A. If QD is the bounding ordinate of 
one of the eom^nent strips, we can calculate 
the area of QDBL in the ordinary way. ITic 
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data tor the area ADO are a series of values of u corresponding to 
equidifferent values of x; if we denote by y the distance of a point 


on the arc AD from QD, we caA from the series of values of w 
coustmet a series of values of y corresponding to equidifietant values 
of 11, and thus find the area of ADQ, treatiag QD as the base. T 3 ie 
process, however, is troublesome. 

89. Examples of Applications .—The following are some ejcamples 
of cases in which the above methods may be applied to the calcula¬ 
tion of areas and integrals. 

(i) Construction of Mathematical Tables .—Even where it is an 
explicit function of x, so that/'mfx may be expressed In terms of x, 
it is often more convenient, for construction of a table of values of 
such an integral, to use finite-difference formulae. The formula 
of S 7fi may (see Differences, Calculus of) be written 

f udx = h ■ \ixru d-A { — A lUh* -I- ^ /iths — . ■ 

- iur{hu—^ tFhu d- —. • ■)> 

/‘udx =h.<ru + h{fy{u~ xtlxPu -i- . . .) 

= F (All d- ^hu - d-. . .). 

The second of these is usually the more convenient. Thus, to 
construct a table of values of J'udx by intervals of A in x, we first 
form a table of values of Au tor tlic intermediate values of x, from 
this obtain a table of values of (i d-iHj ** d-. ..) Am for 
these values of x, and then construct the table of j^udx by succes¬ 
sive additions. Attention must be given to the possible accumula¬ 
tion of errors due to the small errors in the values of u. Each 
of the above formulae involves an arbitrary constant; but this 
disappears when we start the additions from a known value of 

udx. 

The process may be repeated. Thus we have 

/'/" udxdx = {o+ A A - i, d- . . .y^h*u 

= (v= d- A - 5 iJ A* d- xA'nr »* - TiiHlin, A" d-.. .)A«« 

= d- ,>i A«A»m - Air »***« d- . . .). 

Here there are two arbitrary constants, which may be adjusted in 
various ways. 

The formulae may be used for extending the accuracy of tables, 
^ •' "ptfi’Vuts the quantity tabulated, hdti/dx or 
hV-vfdid- can be conveniently expressed in terms of v and x to a 
greater degree of accuracy than it could be found from the table. 
The process practically consists in using the table as it stands for 
improving the first or second differences of v and tlien building up 
the tabic afresh. 

(ii) Life /BSMzani'c.—The use of quadrature-formulae is important 
in actuarial work, where the fundamental tables arc ba.sed on experi¬ 
ence, and the formulae applying these tables involve the use of the 
tabulated values and tlieir differences. 

90. The following are instances of the application of approximative 

formulae to the calculation of the volumes of soUds. 

(i) Timber Measure.—To find the quantity of timber in a trunk 
with parallel ends, the areas of a few sections must be calculated 
as accurately as possible, and a formula applied. As the measure¬ 
ments can only be rough, the trapezoidal rule is the most appropriate 
in ordinary cases. 

(ii) Gauging .—To measure the volume of a cask, it may be as¬ 
sumed that tlie interior is approximately a portion of a spheroidal 
figure. The formula applied can then be either Simpsons rule or 
a rule based on Gauss's theorem tor two ordinates (§ 56). In the 
latter case the two sectionsarc taken at distances ± ^H/ ,^3 .= ± 'zSSyH 
from the middle section, where H is the total internal length; and 
their arithmetic mean is taken to be the mean section of the cask. 
Allowance must of course be marie for the thickness of the wood. 

91. Certain approximate formulae for the length of an arc of a 
circle are obtained by methods similar to tliose of S8 71 and 79. 
Let a be the radius of a circle, and A (circular measure) the un¬ 
known angle subtended by an arc. Then, if we divide t into 
m enual parts, and L, denotes the sum of the corresponding 
chords, so that Lj = tma siu {e/am), the true length of the arc is 

L, + o» 1 ?^-^ -t- . . where p :=■ e/am. Similarly, if L, repre- 

■sents the sum of the chords when m (assumed even) is replaced by 

we have an expre.ssion involving and*2^. The method of 
9 71 then shows that, by taking *(4!., —'La) as the value of the arc, 
we get rid of terms in p^. If we u,sc c, to represent the chord of 
the whole arc, c, the chord of half the arc, and the chord of one 
quarter of the arc, then corresponding to (i) and (iii) of § 70 or 
9 79 we have i(8c./ c,) and A(^ 5 h^* — d' c.) as apprnximatfons 

to the length of the arc. The first of these is Huygens's rule. 

ItEFERENCKa.—For applications of the prismoidal formula, see 
Alfred Lodge, Mensuration fay Senior Students (1895). Other works 
on elementary mensuration are G. T. Chivers, Elementary Mensura¬ 
tion (1904); R. W. K. Edwards, Elementary Plane and Solid Mensura¬ 
tion (1902); William H. Jackson, Elementary Solid Geometry (1907); 
P. A. Lambert, Computation and Mensuration (1907). A. E. Pier- 
point's Mensuration Formulae (1902) is a handy collection. Rules 
for calculation of areas are also given in such works as F. Castle 
Manual of Practical Mathematics (1903); F. C. Clarke, Practiced 
MathemeUics (1907); C, T. Millia, Technical Arithmetic and Geometry 
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(1903). For examples of measurement of areas by geometrical 
construction, see C. Turner, Graphics applied to AnthmtHc, 
Mensuration and Statics (1907). Discussions of the approximate 
calculation of definite integrals will be found in works on the in¬ 
finitesimal calcuhis; see e.g. H. Goursat, A Course in Mathematical 
Analyses (1905 ; trans. by K. K. Hedrick). For the methods involv¬ 
ing finite difieronces, see references under Diffebbnces, Calculus 
O f- ; and Interpolation. On calculation of moments of graphs, 
see W. P. Elderton, I-'requency-Curves and Correlation (i90<)); as to 
the formulae of (j Sa, .see also Btomelrika, v. 450. For mechanical 
methods of calculating areas and moments see Calculating 
Machines. (W. F. Sh.) 

MENTAWI, a chain of islands jn the Dutch East Indies, oil 
the west coast ol Sumatra, between 1° and 3" 30' S. There are 
twenty-one i.dands in all, of which the majority lie close to or 
between the four largest—Siberut, Sikaban or Sipora, North 
Pageh and South Pageh. The two last (also called Pagi or 
Poggy) are sometimes termed the Nassau Islands. The total 
land area is 1*24 sq. m. The islands are included in the admini¬ 
stration of Padang, Sumatra. They ore apparently volcanic. 
Coral reefs lie off the coasts and render them difficult of access. 
The natives in language and customs present affinities with some 
Polynesians, and have been held to be a survival of the eastward 
immigration of people of Caucasian stock which took place 
before those which established the “ pre-Malay ” peoples (such 
as the Dyiiks and Battas) in the Malay Archipelago. The islands 
produce some coeu-nuts, sago, trepang and timber. 

HENTEITH, or Monteith, a district ot south Perthshire, 
Scotland, ruughly comprising the territory between the Teith 
and the Forth. Formerly it was a stewartry and gave the title 
to an earldom. The title was first held by Gilchrist, a Celtic 
chief ennobled by Malcolm IV., and passed successively to Walter 
('(iniyn (cl. 1258), to a branch of the Stewarts, and finally to the 
Grahams, becoming extinct in 1694. The lake of Mentoith. 
situated 2i in. S. of Loch Vcnnucliar measure.', i J m. long by 1 ni. 
broad, and contains three islands. On Inchmahome (Gaelic, 
“ the Isle of Rest ”) arc the ruins of an Augusliuian priory 
founded in 1238 by Walter Comyn, It is Early English, with an 
ornate western doorway. The island was the residence of Queen 
Mary, when a child of five, for a few months before her departure 
to France in 1 548. On Inch Talla stands the ruined tower of the 
carls of Mentcith, dating from 1428. The village of Port of 
Monteith (pop. of parish, 1088), on the north shore of the lake, 
is 3F m. north by west of the station of the same name on the 
North British Railway Company's Forth & Clyde line. 

MENTONE (F'r. Menton), a town in the department of the 
Alpes Maritinies in south-east ]''rancc, situated on the shore of 
the Mediterranean, about 15 m. by rail E.of Nice. Pop. (1901), 
9944. It is built in the form of an amphitheatre on a rocky 
promontory, which divides its semicircular bay into two portions. 
The main town is composed ol two parts. Below, along the sea¬ 
shore, is the town of hotels and foreigners, while above, and 
inaccessible to wheeled vehicles, is that of the native Mentonese, 
with steep, narrow and dark streets, clinging to the mountain 
side around the strong castle which was once its protection 
against pirates. In the old town is the church of St Michel, 
rebuilt in great part since an earthquake in 1887, while below, 
in the principal street, the Corniche road, is the monument sftt 
up in 1896 to commemorate the union (in i860) of Mentone with 
France. East of 'the main town is the suburb of liaravan, 
sheltered by cliffs, fad filled with hotels. A mile and a Half far¬ 
ther on is the Pont St Louis, which marks the frontier between 
France and Italy, while beyond it Sir Thomas Hanbury’s villa 
at La Murtola is soon reached, with its marvellous gardens of 
250 acres. West of the main town more hotels and villas are 
scattered along the coast towards Cap Martin. This is a pine- 
covered promontory which shelters the Bay of Mentone on the 
wesij fad is crown^ by a great hottl, not far from which is the 
villa of the ex-empress Eug6nie. Facing south-east, and 
sheltered on the north and west by mountains, the Bay of 
Mentone has a delicious climate and is frequented by invalids. 
The mean for the year is 61“ F., while that for the winter is 72'' 
in the sun, and 55° in the shade. Frost occurs on the average 
only once in ten years. Besides the charms ctf its climate Mentone 


offers those of an almost tropical vegetation. Lemon-trees, olive- 
trees and pines rise in successive stages on surrounding slopes. 
The district produces 40,000,000 lemons yearly, and this is its 
principal natural wealth. In the east bay is the harbour, con¬ 
structed in 1890. It has a depth of about 26 ft., and is sheltered 
by a jetty about 400 yds. in length. The harbour is frequented 
by pleasure yachts and a few coasting vessels. 

Mentone was jirobably the Lumonc of the Itineraries, but no 
Romau remains exist. After having belonged to the counts of 
Ventimiglia and a noble Genoese family, it was purchased about the 
middle of the 14th century by the Grimaldis, lords of Monaco. 
During thcITrst Kepublic and the First Empire it belonged to France, 
but in ifiis it reverted to the prince of Monaco, who subjected it to 
such exactions tlial in 1848 its inhabitants proclaimed tlie town 
(with Roquebrunc on the west) independent, under the protection 
of Sarilmia. In 18(jo both Mentone and Roquebrunc were purchased 
by France from the prince of Monaco, and added to the department 
of the Alpes Mantiines then formed out of the county of Nice, ceded 
the same year to France by Sardinia. 

MENTOR, in Greek legend, the son of Alcimus and the faithful 
friend of Odysseus. During the absence of the latter, Memtor 
was entrusted with the care of his household and the guardian¬ 
ship ol his son Telemachus. The word “ mentor ” is now used 
in the sense of a wise and trustworthy adviser, a meaning pro¬ 
bably connected with the etymology of the name, from the root 
mon-, .seen, in Lat. monere, to advise, monitor, adviser. 

Tlie New F.nglish Dictionary jxiints out that the transferred use 
is due less to Homer's Odyssey than to Ftnclon’s Tiliinaijue, in which 
Mentoi IS a somewhat prominent character. 

MENTOR OF RHODES, brother of Memnon (q.v.), a Greek 
condotliere who appears first in the service of the rebellious 
satrap Artaba/.us of I’hrygia in 363, When Artabazus had 
rebelled a second time and was in 353 forced to flee with Memnon 
into Macedonia, Mentor entered the service of the Egyptian 
king Nectanebus, and was sent by him with a body of Greek 
mercenaries to support the rebellious king Tennes (Tabnit) of 
Sidon against Artaxerxes III. But Tennes find Mentor betrayed 
the besieged town to the Persians (344 B.C.). Tennes was killed 
after hi.s treason, but Mentor gained the favour of the king. It 
was due largely to him that Egypt was conquered in 343 (Diod. 
xvi. 45 sqq.). He now closely allied himself with the eunuch 
Bagoas {q.v.), the all-powerful vizier of Artaxerxes III. He 
was appointed general in Asia Minor, and with the help of 
Artabazus and Memnon, whose pardon and recall he obtained 
from the king, subdued the rebels and local dynasts. The most 
famous among them was Hermias of Atarneus, the protector 
of Aristotle, who had become master of some towns of Aeolis 
and Troas. By treachery he made him prisoner and occupied his 
towns (342 B.C.); Hermias was executed by order of the king 
(Diod. xvi. 52; Polyacn. vi. 48; pseudo-Arist. Oecon. ii. 27; 
Strabo xiii. 610; Didymus’ commentary on Demosthenes 
Phil. 4, p. 6; cf. Diog. Laiirt. vi. g). Shortly afterwards Mentor 
died, and was succeeded by his brother Memnon. Ilis son 
Thymondas commanded in the naval war against Alexander and 
at Issus (Arrian ii. 2, i; 13,2). (En. M.) 

MENZEL, ADOLPH FRIEDRICH ERDMANN VON (1815- 
1905), German artist, was born at Breslau on the 8th of December 
1815. His father was at the head of a school for girls, and 
intended to educate his son as a professor; but he would nqj 
thwart hi.s taste for art. I.eft an orphan in 1832, Menzel had to 
maintain his family. In 1833 Sachse of Berlin published his first 
work, an album of pen-and-ink drawings reproduced on stone, 
to illustrate Goethe’s little poem, “ Kiinstlers Erdenwallcn.” 
He executed lithographs in the same manner to illustrate 
Denkwurdigkeiten aus der brandenburgisch-preussischen Geschichte, 
pp. 834-836; “ The Five Senses ” and “ The Prayer,” as well as 
diplomas for various corporations and societies. From 1839 to 
1842 he produced 400 drawings, reviving at the same time the 
technique of engraving on wood, to illustrate the Geschichte 
Friedrichs des Grossen (“ History of Frederick the Great ”) by 
Franz Kugler. He subsequently brought out Friedrichs des 
Grossen Armee in ihrer Uniformirung (“ The Uniforms of the 
Army under Frederick the Great ”), Soldaten Friedrichs des 
Grossen (“ The Soldiers of Frederick the Great ”); and finally, by 
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where T is the area of a trapezatte whose ordinates at successive 
distances h are o, Aitp'iXj), (Aj + A|)a'(sJ, . . . (A^ + As + . . .+ 
A„_j)a'(s,„_,), Ap (x„) ; the accents denoting the first diflerential 
coefficient. 

8j. Volume and Moments of a Briquette. —The application of tiie 
metliods of §§ 75-70 to calculation of the volume of a briquette leads 
to cumplicateci formulae, li the conditions are such that ^e methods 
of § 61 cannot be used, or are undesirable as giving too much weight 
to particular ordinate.?, it is best to proceed in the manner indicated 
at the end of § 48; i.e. to find the areas of one set of parallel sections, 
and treat tliese as the ordinates of a trapezette whose area will be 
the volume of the briquette. 

86. The formulae of § 82 can be extended to the ca.se of a briquette 
whose top has close contact with the base all along its boundary; 
the data being the volumes of the minor briquettes formed by the 
planes x =« x„, x = . . . and y = y„, y = y,, . . . The method 

of constructing the formulae is explained in § 02. If we write 


S/,f. ^ ^y> 


we first calculate the raw values <r„,,, ir,,,, ... of S4, S,,o, Sj j 

... on the a.ssiimption that the volume of each minor briquette 
is concentrated along its mid-ordinate (§ 44), and we then obtam the 
formulae of correction by multiplying the formulae of $ 82 in pairs. 
Thus we hud (r.g.) 

51.1 

gl.2 ^<^ 3.2 

83.2 ^ C'j.Q ““ lS^^^O .4 + 

^8.1 ^ 

where <rij,„ is the total volume of the briquette. 

87. If the (lata of tlic briejuette are, as in § 86, the volumes of the 
minor briquettes, but the condition as to close contact is not satisfied, 
we have 

dx rfy - K -f L -I- R - xl yf,ff,,„ 
where K “ x/^ x jtli moment witJi regard to plane y = o, 
hr X pth moment with regard to plane x s= o, 
and R is the volume of a briquette whose ordinate at (x„ y,) is found 
by raultiiilying by />? x/-‘ y,»-‘ the volume ui lliat portion of the 
original briquette which lies between the jilanes x - x„, x = x„ 
y sv v,i, V = y,. The ordinates of this new briquette at the points of 

intBrsection of x »- x,, x in x,, . . . witli y = Vj, V =- y„ . . . are 

obtained from tlie data by summation and multiplication; and the 
ordinary metliods then apply tor calculation of its volume. Kitlier 
or both of the cxjiressions K and L will have to be calculated by 
means of the formula of § 84; if this is applied to both expressions, 
we have a formula which may be written in a more general form 

f /’up{x, y)dxdy — /^/" u tlxdv . p{h, q) 

• f a f ' 


-r{/7wxdy)^-.(;;.).x 
I y */' ( /Y"« dx y) d.r dy. 

• /.to* .1 ax ay 

The second and third expressions on the right-hand side represent 
area.s of trapezettes, which can be calculated from the data; and 
the fourth expression represents the volume of a briquette, to be 
calciilateil in the same way as R above. 

88. ( ases of Failure .—When the sequence of difierences is not such 
as to enable any of the foregoing metliods to be applied, it is some¬ 
times possible to amplify the data by measurement of intermediate 
ordinates, and then apply a suitable method to the amplified scries. 

There is, however, a certain class of cases in which no subdivision 


of intervals will produce a good result; viz. cases in wliioh the top 
^ the figure is, at one extremity (or one part of its boundary), at 
right angles to the base. The Euler-Maclaurin formula (§ 75) 
as.sume.s that tlic bounding values of . . . are not infinite; 

this condition is not satisfied in the cases liere considered. It is 
also clearly impossible to exjiross u as an algebraical function of x 
and y if some value of du/tix or du/dy is to be infinite. 

No completely satisfactory methods have been devised for dealing 
with these cases. One method i.s lo construct a table for interpola¬ 
tion of X in terms of «, and from this table 
to calculate values of X corresponding to 
values of u, proceeding by equal intervals; 
a quadrature-formula can tlieii be applied. 
SupjKisc, for instance, that we require the 
area of the trapezette ABL in fig. 11; the 
curve being at right angles to the base AL 
at A. If QD is the bounding ordinate of 
one of the eom^nent strips, we can calculate 
the area of QDBL in the ordinary way. ITic 
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data tor the area ADO are a series of values of u corresponding to 
equidifferent values of x; if we denote by y the distance of a point 


on the arc AD from QD, we caA from the series of values of w 
coustmet a series of values of y corresponding to equidifietant values 
of 11, and thus find the area of ADQ, treatiag QD as the base. T 3 ie 
process, however, is troublesome. 

89. Examples of Applications .—The following are some ejcamples 
of cases in which the above methods may be applied to the calcula¬ 
tion of areas and integrals. 

(i) Construction of Mathematical Tables .—Even where it is an 
explicit function of x, so that/'mfx may be expressed In terms of x, 
it is often more convenient, for construction of a table of values of 
such an integral, to use finite-difference formulae. The formula 
of S 7fi may (see Differences, Calculus of) be written 

f udx = h ■ \ixru d-A { — A lUh* -I- ^ /iths — . ■ 

- iur{hu—^ tFhu d-—. • ■)> 

/‘udx =h.<ru + h{fy{u~ xtlxPu -i- . . .) 

= F (All d- ^hu - d-. . .). 

The second of these is usually the more convenient. Thus, to 
construct a table of values of J'udx by intervals of A in x, we first 
form a table of values of Au tor tlic intermediate values of x, from 
this obtain a table of values of (i d-iHj ** d-. ..) Am for 
these values of x, and then construct the table of j^udx by succes¬ 
sive additions. Attention must be given to the possible accumula¬ 
tion of errors due to the small errors in the values of u. Each 
of the above formulae involves an arbitrary constant; but this 
disappears when we start the additions from a known value of 

udx. 

The process may be repeated. Thus we have 

/'/" udxdx = {o+ A A - i, d- . . .y^h*u 

= (v= d- A - 5 iJ A* d- xA'nr »* - TiiHlin, A" d-.. .)A«« 

= d- ,>i A«A»m - Air »***« d- . . .). 

Here there are two arbitrary constants, which may be adjusted in 
various ways. 

The formulae may be used for extending the accuracy of tables, 
^ •' "ptfi’Vuts the quantity tabulated, hdti/dx or 
hV-vfdid- can be conveniently expressed in terms of v and x to a 
greater degree of accuracy than it could be found from the table. 
The process practically consists in using the table as it stands for 
improving the first or second differences of v and tlien building up 
the tabic afresh. 

(ii) Life /BSMzani'c.—The use of quadrature-formulae is important 
in actuarial work, where the fundamental tables arc ba.sed on experi¬ 
ence, and the formulae applying these tables involve the use of the 
tabulated values and tlieir differences. 

90. The following are instances of the application of approximative 

formulae to the calculation of the volumes of soUds. 

(i) Timber Measure.—To find the quantity of timber in a trunk 
with parallel ends, the areas of a few sections must be calculated 
as accurately as possible, and a formula applied. As the measure¬ 
ments can only be rough, the trapezoidal rule is the most appropriate 
in ordinary cases. 

(ii) Gauging .—To measure the volume of a cask, it may be as¬ 
sumed that tlie interior is approximately a portion of a spheroidal 
figure. The formula applied can then be either Simpsons rule or 
a rule based on Gauss's theorem tor two ordinates (§ 56). In the 
latter case the two sectionsarc taken at distances ± ^H/ ,^3 .= ± 'zSSyH 
from the middle section, where H is the total internal length; and 
their arithmetic mean is taken to be the mean section of the cask. 
Allowance must of course be marie for the thickness of the wood. 

91. Certain approximate formulae for the length of an arc of a 
circle are obtained by methods similar to tliose of S8 71 and 79. 
Let a be the radius of a circle, and A (circular measure) the un¬ 
known angle subtended by an arc. Then, if we divide t into 
m enual parts, and L, denotes the sum of the corresponding 
chords, so that Lj = tma siu {e/am), the true length of the arc is 

L, + o» 1 ?^-^ -t- . . where p :=■ e/am. Similarly, if L, repre- 

■sents the sum of the chords when m (assumed even) is replaced by 

we have an expre.ssion involving and*2^. The method of 
9 71 then shows that, by taking *(4!., —'La) as the value of the arc, 
we get rid of terms in p^. If we u,sc c, to represent the chord of 
the whole arc, c, the chord of half the arc, and the chord of one 
quarter of the arc, then corresponding to (i) and (iii) of § 70 or 
9 79 we have i(8c./ c,) and A(^ 5 h^* — d' c.) as apprnximatfons 

to the length of the arc. The first of these is Huygens's rule. 

ItEFERENCKa.—For applications of the prismoidal formula, see 
Alfred Lodge, Mensuration fay Senior Students (1895). Other works 
on elementary mensuration are G. T. Chivers, Elementary Mensura¬ 
tion (1904); R. W. K. Edwards, Elementary Plane and Solid Mensura¬ 
tion (1902); William H. Jackson, Elementary Solid Geometry (1907); 
P. A. Lambert, Computation and Mensuration (1907). A. E. Pier- 
point's Mensuration Formulae (1902) is a handy collection. Rules 
for calculation of areas are also given in such works as F. Castle 
Manual of Practical Mathematics (1903); F. C. Clarke, Practiced 
MathemeUics (1907); C, T. Millia, Technical Arithmetic and Geometry 
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(1903). For examples of measurement of areas by geometrical 
construction, see C. Turner, Graphics applied to AnthmtHc, 
Mensuration and Statics (1907). Discussions of the approximate 
calculation of definite integrals will be found in works on the in¬ 
finitesimal calcuhis; see e.g. H. Goursat, A Course in Mathematical 
Analyses (1905 ; trans. by K. K. Hedrick). For the methods involv¬ 
ing finite difieronces, see references under Diffebbnces, Calculus 
O f- ; and Interpolation. On calculation of moments of graphs, 
see W. P. Elderton, I-'requency-Curves and Correlation (i90<)); as to 
the formulae of (j Sa, .see also Btomelrika, v. 450. For mechanical 
methods of calculating areas and moments see Calculating 
Machines. (W. F. Sh.) 

MENTAWI, a chain of islands jn the Dutch East Indies, oil 
the west coast ol Sumatra, between 1° and 3" 30' S. There are 
twenty-one i.dands in all, of which the majority lie close to or 
between the four largest—Siberut, Sikaban or Sipora, North 
Pageh and South Pageh. The two last (also called Pagi or 
Poggy) are sometimes termed the Nassau Islands. The total 
land area is 1*24 sq. m. The islands are included in the admini¬ 
stration of Padang, Sumatra. They ore apparently volcanic. 
Coral reefs lie off the coasts and render them difficult of access. 
The natives in language and customs present affinities with some 
Polynesians, and have been held to be a survival of the eastward 
immigration of people of Caucasian stock which took place 
before those which established the “ pre-Malay ” peoples (such 
as the Dyiiks and Battas) in the Malay Archipelago. The islands 
produce some coeu-nuts, sago, trepang and timber. 

HENTEITH, or Monteith, a district ot south Perthshire, 
Scotland, ruughly comprising the territory between the Teith 
and the Forth. Formerly it was a stewartry and gave the title 
to an earldom. The title was first held by Gilchrist, a Celtic 
chief ennobled by Malcolm IV., and passed successively to Walter 
('(iniyn (cl. 1258), to a branch of the Stewarts, and finally to the 
Grahams, becoming extinct in 1694. The lake of Mentoith. 
situated 2i in. S. of Loch Vcnnucliar measure.', i J m. long by 1 ni. 
broad, and contains three islands. On Inchmahome (Gaelic, 
“ the Isle of Rest ”) arc the ruins of an Augusliuian priory 
founded in 1238 by Walter Comyn, It is Early English, with an 
ornate western doorway. The island was the residence of Queen 
Mary, when a child of five, for a few months before her departure 
to France in 1 548. On Inch Talla stands the ruined tower of the 
carls of Mentcith, dating from 1428. The village of Port of 
Monteith (pop. of parish, 1088), on the north shore of the lake, 
is 3F m. north by west of the station of the same name on the 
North British Railway Company's Forth & Clyde line. 

MENTONE (F'r. Menton), a town in the department of the 
Alpes Maritinies in south-east ]''rancc, situated on the shore of 
the Mediterranean, about 15 m. by rail E.of Nice. Pop. (1901), 
9944. It is built in the form of an amphitheatre on a rocky 
promontory, which divides its semicircular bay into two portions. 
The main town is composed ol two parts. Below, along the sea¬ 
shore, is the town of hotels and foreigners, while above, and 
inaccessible to wheeled vehicles, is that of the native Mentonese, 
with steep, narrow and dark streets, clinging to the mountain 
side around the strong castle which was once its protection 
against pirates. In the old town is the church of St Michel, 
rebuilt in great part since an earthquake in 1887, while below, 
in the principal street, the Corniche road, is the monument sftt 
up in 1896 to commemorate the union (in i860) of Mentone with 
France. East of 'the main town is the suburb of liaravan, 
sheltered by cliffs, fad filled with hotels. A mile and a Half far¬ 
ther on is the Pont St Louis, which marks the frontier between 
France and Italy, while beyond it Sir Thomas Hanbury’s villa 
at La Murtola is soon reached, with its marvellous gardens of 
250 acres. West of the main town more hotels and villas are 
scattered along the coast towards Cap Martin. This is a pine- 
covered promontory which shelters the Bay of Mentone on the 
wesij fad is crown^ by a great hottl, not far from which is the 
villa of the ex-empress Eug6nie. Facing south-east, and 
sheltered on the north and west by mountains, the Bay of 
Mentone has a delicious climate and is frequented by invalids. 
The mean for the year is 61“ F., while that for the winter is 72'' 
in the sun, and 55° in the shade. Frost occurs on the average 
only once in ten years. Besides the charms ctf its climate Mentone 


offers those of an almost tropical vegetation. Lemon-trees, olive- 
trees and pines rise in successive stages on surrounding slopes. 
The district produces 40,000,000 lemons yearly, and this is its 
principal natural wealth. In the east bay is the harbour, con¬ 
structed in 1890. It has a depth of about 26 ft., and is sheltered 
by a jetty about 400 yds. in length. The harbour is frequented 
by pleasure yachts and a few coasting vessels. 

Mentone was jirobably the Lumonc of the Itineraries, but no 
Romau remains exist. After having belonged to the counts of 
Ventimiglia and a noble Genoese family, it was purchased about the 
middle of the 14th century by the Grimaldis, lords of Monaco. 
During thcITrst Kepublic and the First Empire it belonged to France, 
but in ifiis it reverted to the prince of Monaco, who subjected it to 
such exactions tlial in 1848 its inhabitants proclaimed tlie town 
(with Roquebrunc on the west) independent, under the protection 
of Sarilmia. In 18(jo both Mentone and Roquebrunc were purchased 
by France from the prince of Monaco, and added to the department 
of the Alpes Mantiines then formed out of the county of Nice, ceded 
the same year to France by Sardinia. 

MENTOR, in Greek legend, the son of Alcimus and the faithful 
friend of Odysseus. During the absence of the latter, Memtor 
was entrusted with the care of his household and the guardian¬ 
ship ol his son Telemachus. The word “ mentor ” is now used 
in the sense of a wise and trustworthy adviser, a meaning pro¬ 
bably connected with the etymology of the name, from the root 
mon-, .seen, in Lat. monere, to advise, monitor, adviser. 

Tlie New F.nglish Dictionary jxiints out that the transferred use 
is due less to Homer's Odyssey than to Ftnclon’s Tiliinaijue, in which 
Mentoi IS a somewhat prominent character. 

MENTOR OF RHODES, brother of Memnon (q.v.), a Greek 
condotliere who appears first in the service of the rebellious 
satrap Artaba/.us of I’hrygia in 363, When Artabazus had 
rebelled a second time and was in 353 forced to flee with Memnon 
into Macedonia, Mentor entered the service of the Egyptian 
king Nectanebus, and was sent by him with a body of Greek 
mercenaries to support the rebellious king Tennes (Tabnit) of 
Sidon against Artaxerxes III. But Tennes find Mentor betrayed 
the besieged town to the Persians (344 B.C.). Tennes was killed 
after hi.s treason, but Mentor gained the favour of the king. It 
was due largely to him that Egypt was conquered in 343 (Diod. 
xvi. 45 sqq.). He now closely allied himself with the eunuch 
Bagoas {q.v.), the all-powerful vizier of Artaxerxes III. He 
was appointed general in Asia Minor, and with the help of 
Artabazus and Memnon, whose pardon and recall he obtained 
from the king, subdued the rebels and local dynasts. The most 
famous among them was Hermias of Atarneus, the protector 
of Aristotle, who had become master of some towns of Aeolis 
and Troas. By treachery he made him prisoner and occupied his 
towns (342 B.C.); Hermias was executed by order of the king 
(Diod. xvi. 52; Polyacn. vi. 48; pseudo-Arist. Oecon. ii. 27; 
Strabo xiii. 610; Didymus’ commentary on Demosthenes 
Phil. 4, p. 6; cf. Diog. Laiirt. vi. g). Shortly afterwards Mentor 
died, and was succeeded by his brother Memnon. Ilis son 
Thymondas commanded in the naval war against Alexander and 
at Issus (Arrian ii. 2, i; 13,2). (En. M.) 

MENZEL, ADOLPH FRIEDRICH ERDMANN VON (1815- 
1905), German artist, was born at Breslau on the 8th of December 
1815. His father was at the head of a school for girls, and 
intended to educate his son as a professor; but he would nqj 
thwart hi.s taste for art. I.eft an orphan in 1832, Menzel had to 
maintain his family. In 1833 Sachse of Berlin published his first 
work, an album of pen-and-ink drawings reproduced on stone, 
to illustrate Goethe’s little poem, “ Kiinstlers Erdenwallcn.” 
He executed lithographs in the same manner to illustrate 
Denkwurdigkeiten aus der brandenburgisch-preussischen Geschichte, 
pp. 834-836; “ The Five Senses ” and “ The Prayer,” as well as 
diplomas for various corporations and societies. From 1839 to 
1842 he produced 400 drawings, reviving at the same time the 
technique of engraving on wood, to illustrate the Geschichte 
Friedrichs des Grossen (“ History of Frederick the Great ”) by 
Franz Kugler. He subsequently brought out Friedrichs des 
Grossen Armee in ihrer Uniformirung (“ The Uniforms of the 
Army under Frederick the Great ”), Soldaten Friedrichs des 
Grossen (“ The Soldiers of Frederick the Great ”); and finally, by 
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where T is the area of a trapezatte whose ordinates at successive 
distances h are o, Aitp'iXj), (Aj + A|)a'(sJ, . . . (A^ + As + . . .+ 
A„_j)a'(s,„_,), Ap (x„) ; the accents denoting the first diflerential 
coefficient. 

8j. Volume and Moments of a Briquette. —The application of tiie 
metliods of §§ 75-70 to calculation of the volume of a briquette leads 
to cumplicateci formulae, li the conditions are such that ^e methods 
of § 61 cannot be used, or are undesirable as giving too much weight 
to particular ordinate.?, it is best to proceed in the manner indicated 
at the end of § 48; i.e. to find the areas of one set of parallel sections, 
and treat tliese as the ordinates of a trapezette whose area will be 
the volume of the briquette. 

86. The formulae of § 82 can be extended to the ca.se of a briquette 
whose top has close contact with the base all along its boundary; 
the data being the volumes of the minor briquettes formed by the 
planes x =« x„, x = . . . and y = y„, y = y,, . . . The method 

of constructing the formulae is explained in § 02. If we write 


S/,f. ^ ^y> 


we first calculate the raw values <r„,,, ir,,,, ... of S4, S,,o, Sj j 

... on the a.ssiimption that the volume of each minor briquette 
is concentrated along its mid-ordinate (§ 44), and we then obtam the 
formulae of correction by multiplying the formulae of $ 82 in pairs. 
Thus we hud (r.g.) 

51.1 

gl.2 ^<^ 3.2 

83.2 ^ C'j.Q ““ lS^^^O .4 + 

^8.1 ^ 

where <rij,„ is the total volume of the briquette. 

87. If the (lata of tlic briejuette are, as in § 86, the volumes of the 
minor briquettes, but the condition as to close contact is not satisfied, 
we have 

dx rfy - K -f L -I- R - xl yf,ff,,„ 
where K “ x/^ x jtli moment witJi regard to plane y = o, 
hr X pth moment with regard to plane x s= o, 
and R is the volume of a briquette whose ordinate at (x„ y,) is found 
by raultiiilying by />? x/-‘ y,»-‘ the volume ui lliat portion of the 
original briquette which lies between the jilanes x - x„, x = x„ 
y sv v,i, V = y,. The ordinates of this new briquette at the points of 

intBrsection of x »- x,, x in x,, . . . witli y = Vj, V =- y„ . . . are 

obtained from tlie data by summation and multiplication; and the 
ordinary metliods then apply tor calculation of its volume. Kitlier 
or both of the cxjiressions K and L will have to be calculated by 
means of the formula of § 84; if this is applied to both expressions, 
we have a formula which may be written in a more general form 

f /’up{x, y)dxdy — /^/" u tlxdv . p{h, q) 

• f a f ' 


-r{/7wxdy)^-.(;;.).x 
I y */' ( /Y"« dx y) d.r dy. 

• /.to* .1 ax ay 

The second and third expressions on the right-hand side represent 
area.s of trapezettes, which can be calculated from the data; and 
the fourth expression represents the volume of a briquette, to be 
calciilateil in the same way as R above. 

88. ( ases of Failure .—When the sequence of difierences is not such 
as to enable any of the foregoing metliods to be applied, it is some¬ 
times possible to amplify the data by measurement of intermediate 
ordinates, and then apply a suitable method to the amplified scries. 

There is, however, a certain class of cases in which no subdivision 


of intervals will produce a good result; viz. cases in wliioh the top 
^ the figure is, at one extremity (or one part of its boundary), at 
right angles to the base. The Euler-Maclaurin formula (§ 75) 
as.sume.s that tlic bounding values of . . . are not infinite; 

this condition is not satisfied in the cases liere considered. It is 
also clearly impossible to exjiross u as an algebraical function of x 
and y if some value of du/tix or du/dy is to be infinite. 

No completely satisfactory methods have been devised for dealing 
with these cases. One method i.s lo construct a table for interpola¬ 
tion of X in terms of «, and from this table 
to calculate values of X corresponding to 
values of u, proceeding by equal intervals; 
a quadrature-formula can tlieii be applied. 
SupjKisc, for instance, that we require the 
area of the trapezette ABL in fig. 11; the 
curve being at right angles to the base AL 
at A. If QD is the bounding ordinate of 
one of the eom^nent strips, we can calculate 
the area of QDBL in the ordinary way. ITic 
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data tor the area ADO are a series of values of u corresponding to 
equidifferent values of x; if we denote by y the distance of a point 


on the arc AD from QD, we caA from the series of values of w 
coustmet a series of values of y corresponding to equidifietant values 
of 11, and thus find the area of ADQ, treatiag QD as the base. T 3 ie 
process, however, is troublesome. 

89. Examples of Applications .—The following are some ejcamples 
of cases in which the above methods may be applied to the calcula¬ 
tion of areas and integrals. 

(i) Construction of Mathematical Tables .—Even where it is an 
explicit function of x, so that/'mfx may be expressed In terms of x, 
it is often more convenient, for construction of a table of values of 
such an integral, to use finite-difference formulae. The formula 
of S 7fi may (see Differences, Calculus of) be written 

f udx = h ■ \ixru d-A { — A lUh* -I- ^ /iths — . ■ 

- iur{hu—^ tFhu d-—. • ■)> 

/‘udx =h.<ru + h{fy{u~ xtlxPu -i- . . .) 

= F (All d- ^hu - d-. . .). 

The second of these is usually the more convenient. Thus, to 
construct a table of values of J'udx by intervals of A in x, we first 
form a table of values of Au tor tlic intermediate values of x, from 
this obtain a table of values of (i d-iHj ** d-. ..) Am for 
these values of x, and then construct the table of j^udx by succes¬ 
sive additions. Attention must be given to the possible accumula¬ 
tion of errors due to the small errors in the values of u. Each 
of the above formulae involves an arbitrary constant; but this 
disappears when we start the additions from a known value of 

udx. 

The process may be repeated. Thus we have 

/'/" udxdx = {o+ A A - i, d- . . .y^h*u 

= (v= d- A - 5 iJ A* d- xA'nr »* - TiiHlin, A" d-.. .)A«« 

= d- ,>i A«A»m - Air »***« d- . . .). 

Here there are two arbitrary constants, which may be adjusted in 
various ways. 

The formulae may be used for extending the accuracy of tables, 
^ •' "ptfi’Vuts the quantity tabulated, hdti/dx or 
hV-vfdid- can be conveniently expressed in terms of v and x to a 
greater degree of accuracy than it could be found from the table. 
The process practically consists in using the table as it stands for 
improving the first or second differences of v and tlien building up 
the tabic afresh. 

(ii) Life /BSMzani'c.—The use of quadrature-formulae is important 
in actuarial work, where the fundamental tables arc ba.sed on experi¬ 
ence, and the formulae applying these tables involve the use of the 
tabulated values and tlieir differences. 

90. The following are instances of the application of approximative 

formulae to the calculation of the volumes of soUds. 

(i) Timber Measure.—To find the quantity of timber in a trunk 
with parallel ends, the areas of a few sections must be calculated 
as accurately as possible, and a formula applied. As the measure¬ 
ments can only be rough, the trapezoidal rule is the most appropriate 
in ordinary cases. 

(ii) Gauging .—To measure the volume of a cask, it may be as¬ 
sumed that tlie interior is approximately a portion of a spheroidal 
figure. The formula applied can then be either Simpsons rule or 
a rule based on Gauss's theorem tor two ordinates (§ 56). In the 
latter case the two sectionsarc taken at distances ± ^H/ ,^3 .= ± 'zSSyH 
from the middle section, where H is the total internal length; and 
their arithmetic mean is taken to be the mean section of the cask. 
Allowance must of course be marie for the thickness of the wood. 

91. Certain approximate formulae for the length of an arc of a 
circle are obtained by methods similar to tliose of S8 71 and 79. 
Let a be the radius of a circle, and A (circular measure) the un¬ 
known angle subtended by an arc. Then, if we divide t into 
m enual parts, and L, denotes the sum of the corresponding 
chords, so that Lj = tma siu {e/am), the true length of the arc is 

L, + o» 1 ?^-^ -t- . . where p :=■ e/am. Similarly, if L, repre- 

■sents the sum of the chords when m (assumed even) is replaced by 

we have an expre.ssion involving and*2^. The method of 
9 71 then shows that, by taking *(4!., —'La) as the value of the arc, 
we get rid of terms in p^. If we u,sc c, to represent the chord of 
the whole arc, c, the chord of half the arc, and the chord of one 
quarter of the arc, then corresponding to (i) and (iii) of § 70 or 
9 79 we have i(8c./ c,) and A(^ 5 h^* — d' c.) as apprnximatfons 

to the length of the arc. The first of these is Huygens's rule. 

ItEFERENCKa.—For applications of the prismoidal formula, see 
Alfred Lodge, Mensuration fay Senior Students (1895). Other works 
on elementary mensuration are G. T. Chivers, Elementary Mensura¬ 
tion (1904); R. W. K. Edwards, Elementary Plane and Solid Mensura¬ 
tion (1902); William H. Jackson, Elementary Solid Geometry (1907); 
P. A. Lambert, Computation and Mensuration (1907). A. E. Pier- 
point's Mensuration Formulae (1902) is a handy collection. Rules 
for calculation of areas are also given in such works as F. Castle 
Manual of Practical Mathematics (1903); F. C. Clarke, Practiced 
MathemeUics (1907); C, T. Millia, Technical Arithmetic and Geometry 
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(1903). For examples of measurement of areas by geometrical 
construction, see C. Turner, Graphics applied to AnthmtHc, 
Mensuration and Statics (1907). Discussions of the approximate 
calculation of definite integrals will be found in works on the in¬ 
finitesimal calcuhis; see e.g. H. Goursat, A Course in Mathematical 
Analyses (1905 ; trans. by K. K. Hedrick). For the methods involv¬ 
ing finite difieronces, see references under Diffebbnces, Calculus 
O f- ; and Interpolation. On calculation of moments of graphs, 
see W. P. Elderton, I-'requency-Curves and Correlation (i90<)); as to 
the formulae of (j Sa, .see also Btomelrika, v. 450. For mechanical 
methods of calculating areas and moments see Calculating 
Machines. (W. F. Sh.) 

MENTAWI, a chain of islands jn the Dutch East Indies, oil 
the west coast ol Sumatra, between 1° and 3" 30' S. There are 
twenty-one i.dands in all, of which the majority lie close to or 
between the four largest—Siberut, Sikaban or Sipora, North 
Pageh and South Pageh. The two last (also called Pagi or 
Poggy) are sometimes termed the Nassau Islands. The total 
land area is 1*24 sq. m. The islands are included in the admini¬ 
stration of Padang, Sumatra. They ore apparently volcanic. 
Coral reefs lie off the coasts and render them difficult of access. 
The natives in language and customs present affinities with some 
Polynesians, and have been held to be a survival of the eastward 
immigration of people of Caucasian stock which took place 
before those which established the “ pre-Malay ” peoples (such 
as the Dyiiks and Battas) in the Malay Archipelago. The islands 
produce some coeu-nuts, sago, trepang and timber. 

HENTEITH, or Monteith, a district ot south Perthshire, 
Scotland, ruughly comprising the territory between the Teith 
and the Forth. Formerly it was a stewartry and gave the title 
to an earldom. The title was first held by Gilchrist, a Celtic 
chief ennobled by Malcolm IV., and passed successively to Walter 
('(iniyn (cl. 1258), to a branch of the Stewarts, and finally to the 
Grahams, becoming extinct in 1694. The lake of Mentoith. 
situated 2i in. S. of Loch Vcnnucliar measure.', i J m. long by 1 ni. 
broad, and contains three islands. On Inchmahome (Gaelic, 
“ the Isle of Rest ”) arc the ruins of an Augusliuian priory 
founded in 1238 by Walter Comyn, It is Early English, with an 
ornate western doorway. The island was the residence of Queen 
Mary, when a child of five, for a few months before her departure 
to France in 1 548. On Inch Talla stands the ruined tower of the 
carls of Mentcith, dating from 1428. The village of Port of 
Monteith (pop. of parish, 1088), on the north shore of the lake, 
is 3F m. north by west of the station of the same name on the 
North British Railway Company's Forth & Clyde line. 

MENTONE (F'r. Menton), a town in the department of the 
Alpes Maritinies in south-east ]''rancc, situated on the shore of 
the Mediterranean, about 15 m. by rail E.of Nice. Pop. (1901), 
9944. It is built in the form of an amphitheatre on a rocky 
promontory, which divides its semicircular bay into two portions. 
The main town is composed ol two parts. Below, along the sea¬ 
shore, is the town of hotels and foreigners, while above, and 
inaccessible to wheeled vehicles, is that of the native Mentonese, 
with steep, narrow and dark streets, clinging to the mountain 
side around the strong castle which was once its protection 
against pirates. In the old town is the church of St Michel, 
rebuilt in great part since an earthquake in 1887, while below, 
in the principal street, the Corniche road, is the monument sftt 
up in 1896 to commemorate the union (in i860) of Mentone with 
France. East of 'the main town is the suburb of liaravan, 
sheltered by cliffs, fad filled with hotels. A mile and a Half far¬ 
ther on is the Pont St Louis, which marks the frontier between 
France and Italy, while beyond it Sir Thomas Hanbury’s villa 
at La Murtola is soon reached, with its marvellous gardens of 
250 acres. West of the main town more hotels and villas are 
scattered along the coast towards Cap Martin. This is a pine- 
covered promontory which shelters the Bay of Mentone on the 
wesij fad is crown^ by a great hottl, not far from which is the 
villa of the ex-empress Eug6nie. Facing south-east, and 
sheltered on the north and west by mountains, the Bay of 
Mentone has a delicious climate and is frequented by invalids. 
The mean for the year is 61“ F., while that for the winter is 72'' 
in the sun, and 55° in the shade. Frost occurs on the average 
only once in ten years. Besides the charms ctf its climate Mentone 


offers those of an almost tropical vegetation. Lemon-trees, olive- 
trees and pines rise in successive stages on surrounding slopes. 
The district produces 40,000,000 lemons yearly, and this is its 
principal natural wealth. In the east bay is the harbour, con¬ 
structed in 1890. It has a depth of about 26 ft., and is sheltered 
by a jetty about 400 yds. in length. The harbour is frequented 
by pleasure yachts and a few coasting vessels. 

Mentone was jirobably the Lumonc of the Itineraries, but no 
Romau remains exist. After having belonged to the counts of 
Ventimiglia and a noble Genoese family, it was purchased about the 
middle of the 14th century by the Grimaldis, lords of Monaco. 
During thcITrst Kepublic and the First Empire it belonged to France, 
but in ifiis it reverted to the prince of Monaco, who subjected it to 
such exactions tlial in 1848 its inhabitants proclaimed tlie town 
(with Roquebrunc on the west) independent, under the protection 
of Sarilmia. In 18(jo both Mentone and Roquebrunc were purchased 
by France from the prince of Monaco, and added to the department 
of the Alpes Mantiines then formed out of the county of Nice, ceded 
the same year to France by Sardinia. 

MENTOR, in Greek legend, the son of Alcimus and the faithful 
friend of Odysseus. During the absence of the latter, Memtor 
was entrusted with the care of his household and the guardian¬ 
ship ol his son Telemachus. The word “ mentor ” is now used 
in the sense of a wise and trustworthy adviser, a meaning pro¬ 
bably connected with the etymology of the name, from the root 
mon-, .seen, in Lat. monere, to advise, monitor, adviser. 

Tlie New F.nglish Dictionary jxiints out that the transferred use 
is due less to Homer's Odyssey than to Ftnclon’s Tiliinaijue, in which 
Mentoi IS a somewhat prominent character. 

MENTOR OF RHODES, brother of Memnon (q.v.), a Greek 
condotliere who appears first in the service of the rebellious 
satrap Artaba/.us of I’hrygia in 363, When Artabazus had 
rebelled a second time and was in 353 forced to flee with Memnon 
into Macedonia, Mentor entered the service of the Egyptian 
king Nectanebus, and was sent by him with a body of Greek 
mercenaries to support the rebellious king Tennes (Tabnit) of 
Sidon against Artaxerxes III. But Tennes find Mentor betrayed 
the besieged town to the Persians (344 B.C.). Tennes was killed 
after hi.s treason, but Mentor gained the favour of the king. It 
was due largely to him that Egypt was conquered in 343 (Diod. 
xvi. 45 sqq.). He now closely allied himself with the eunuch 
Bagoas {q.v.), the all-powerful vizier of Artaxerxes III. He 
was appointed general in Asia Minor, and with the help of 
Artabazus and Memnon, whose pardon and recall he obtained 
from the king, subdued the rebels and local dynasts. The most 
famous among them was Hermias of Atarneus, the protector 
of Aristotle, who had become master of some towns of Aeolis 
and Troas. By treachery he made him prisoner and occupied his 
towns (342 B.C.); Hermias was executed by order of the king 
(Diod. xvi. 52; Polyacn. vi. 48; pseudo-Arist. Oecon. ii. 27; 
Strabo xiii. 610; Didymus’ commentary on Demosthenes 
Phil. 4, p. 6; cf. Diog. Laiirt. vi. g). Shortly afterwards Mentor 
died, and was succeeded by his brother Memnon. Ilis son 
Thymondas commanded in the naval war against Alexander and 
at Issus (Arrian ii. 2, i; 13,2). (En. M.) 

MENZEL, ADOLPH FRIEDRICH ERDMANN VON (1815- 
1905), German artist, was born at Breslau on the 8th of December 
1815. His father was at the head of a school for girls, and 
intended to educate his son as a professor; but he would nqj 
thwart hi.s taste for art. I.eft an orphan in 1832, Menzel had to 
maintain his family. In 1833 Sachse of Berlin published his first 
work, an album of pen-and-ink drawings reproduced on stone, 
to illustrate Goethe’s little poem, “ Kiinstlers Erdenwallcn.” 
He executed lithographs in the same manner to illustrate 
Denkwurdigkeiten aus der brandenburgisch-preussischen Geschichte, 
pp. 834-836; “ The Five Senses ” and “ The Prayer,” as well as 
diplomas for various corporations and societies. From 1839 to 
1842 he produced 400 drawings, reviving at the same time the 
technique of engraving on wood, to illustrate the Geschichte 
Friedrichs des Grossen (“ History of Frederick the Great ”) by 
Franz Kugler. He subsequently brought out Friedrichs des 
Grossen Armee in ihrer Uniformirung (“ The Uniforms of the 
Army under Frederick the Great ”), Soldaten Friedrichs des 
Grossen (“ The Soldiers of Frederick the Great ”); and finally, by 
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where T is the area of a trapezatte whose ordinates at successive 
distances h are o, Aitp'iXj), (Aj + A|)a'(sJ, . . . (A^ + As + . . .+ 
A„_j)a'(s,„_,), Ap (x„) ; the accents denoting the first diflerential 
coefficient. 

8j. Volume and Moments of a Briquette. —The application of tiie 
metliods of §§ 75-70 to calculation of the volume of a briquette leads 
to cumplicateci formulae, li the conditions are such that ^e methods 
of § 61 cannot be used, or are undesirable as giving too much weight 
to particular ordinate.?, it is best to proceed in the manner indicated 
at the end of § 48; i.e. to find the areas of one set of parallel sections, 
and treat tliese as the ordinates of a trapezette whose area will be 
the volume of the briquette. 

86. The formulae of § 82 can be extended to the ca.se of a briquette 
whose top has close contact with the base all along its boundary; 
the data being the volumes of the minor briquettes formed by the 
planes x =« x„, x = . . . and y = y„, y = y,, . . . The method 

of constructing the formulae is explained in § 02. If we write 


S/,f. ^ ^y> 


we first calculate the raw values <r„,,, ir,,,, ... of S4, S,,o, Sj j 

... on the a.ssiimption that the volume of each minor briquette 
is concentrated along its mid-ordinate (§ 44), and we then obtam the 
formulae of correction by multiplying the formulae of $ 82 in pairs. 
Thus we hud (r.g.) 

51.1 

gl.2 ^<^ 3.2 

83.2 ^ C'j.Q ““ lS^^^O .4 + 

^8.1 ^ 

where <rij,„ is the total volume of the briquette. 

87. If the (lata of tlic briejuette are, as in § 86, the volumes of the 
minor briquettes, but the condition as to close contact is not satisfied, 
we have 

dx rfy - K -f L -I- R - xl yf,ff,,„ 
where K “ x/^ x jtli moment witJi regard to plane y = o, 
hr X pth moment with regard to plane x s= o, 
and R is the volume of a briquette whose ordinate at (x„ y,) is found 
by raultiiilying by />? x/-‘ y,»-‘ the volume ui lliat portion of the 
original briquette which lies between the jilanes x - x„, x = x„ 
y sv v,i, V = y,. The ordinates of this new briquette at the points of 

intBrsection of x »- x,, x in x,, . . . witli y = Vj, V =- y„ . . . are 

obtained from tlie data by summation and multiplication; and the 
ordinary metliods then apply tor calculation of its volume. Kitlier 
or both of the cxjiressions K and L will have to be calculated by 
means of the formula of § 84; if this is applied to both expressions, 
we have a formula which may be written in a more general form 

f /’up{x, y)dxdy — /^/" u tlxdv . p{h, q) 

• f a f ' 


-r{/7wxdy)^-.(;;.).x 
I y */' ( /Y"« dx y) d.r dy. 

• /.to* .1 ax ay 

The second and third expressions on the right-hand side represent 
area.s of trapezettes, which can be calculated from the data; and 
the fourth expression represents the volume of a briquette, to be 
calciilateil in the same way as R above. 

88. ( ases of Failure .—When the sequence of difierences is not such 
as to enable any of the foregoing metliods to be applied, it is some¬ 
times possible to amplify the data by measurement of intermediate 
ordinates, and then apply a suitable method to the amplified scries. 

There is, however, a certain class of cases in which no subdivision 


of intervals will produce a good result; viz. cases in wliioh the top 
^ the figure is, at one extremity (or one part of its boundary), at 
right angles to the base. The Euler-Maclaurin formula (§ 75) 
as.sume.s that tlic bounding values of . . . are not infinite; 

this condition is not satisfied in the cases liere considered. It is 
also clearly impossible to exjiross u as an algebraical function of x 
and y if some value of du/tix or du/dy is to be infinite. 

No completely satisfactory methods have been devised for dealing 
with these cases. One method i.s lo construct a table for interpola¬ 
tion of X in terms of «, and from this table 
to calculate values of X corresponding to 
values of u, proceeding by equal intervals; 
a quadrature-formula can tlieii be applied. 
SupjKisc, for instance, that we require the 
area of the trapezette ABL in fig. 11; the 
curve being at right angles to the base AL 
at A. If QD is the bounding ordinate of 
one of the eom^nent strips, we can calculate 
the area of QDBL in the ordinary way. ITic 
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data tor the area ADO are a series of values of u corresponding to 
equidifferent values of x; if we denote by y the distance of a point 


on the arc AD from QD, we caA from the series of values of w 
coustmet a series of values of y corresponding to equidifietant values 
of 11, and thus find the area of ADQ, treatiag QD as the base. T 3 ie 
process, however, is troublesome. 

89. Examples of Applications .—The following are some ejcamples 
of cases in which the above methods may be applied to the calcula¬ 
tion of areas and integrals. 

(i) Construction of Mathematical Tables .—Even where it is an 
explicit function of x, so that/'mfx may be expressed In terms of x, 
it is often more convenient, for construction of a table of values of 
such an integral, to use finite-difference formulae. The formula 
of S 7fi may (see Differences, Calculus of) be written 

f udx = h ■ \ixru d-A { — A lUh* -I- ^ /iths — . ■ 

- iur{hu—^ tFhu d-—. • ■)> 

/‘udx =h.<ru + h{fy{u~ xtlxPu -i- . . .) 

= F (All d- ^hu - d-. . .). 

The second of these is usually the more convenient. Thus, to 
construct a table of values of J'udx by intervals of A in x, we first 
form a table of values of Au tor tlic intermediate values of x, from 
this obtain a table of values of (i d-iHj ** d-. ..) Am for 
these values of x, and then construct the table of j^udx by succes¬ 
sive additions. Attention must be given to the possible accumula¬ 
tion of errors due to the small errors in the values of u. Each 
of the above formulae involves an arbitrary constant; but this 
disappears when we start the additions from a known value of 

udx. 

The process may be repeated. Thus we have 

/'/" udxdx = {o+ A A - i, d- . . .y^h*u 

= (v= d- A - 5 iJ A* d- xA'nr »* - TiiHlin, A" d-.. .)A«« 

= d- ,>i A«A»m - Air »***« d- . . .). 

Here there are two arbitrary constants, which may be adjusted in 
various ways. 

The formulae may be used for extending the accuracy of tables, 
^ •' "ptfi’Vuts the quantity tabulated, hdti/dx or 
hV-vfdid- can be conveniently expressed in terms of v and x to a 
greater degree of accuracy than it could be found from the table. 
The process practically consists in using the table as it stands for 
improving the first or second differences of v and tlien building up 
the tabic afresh. 

(ii) Life /BSMzani'c.—The use of quadrature-formulae is important 
in actuarial work, where the fundamental tables arc ba.sed on experi¬ 
ence, and the formulae applying these tables involve the use of the 
tabulated values and tlieir differences. 

90. The following are instances of the application of approximative 

formulae to the calculation of the volumes of soUds. 

(i) Timber Measure.—To find the quantity of timber in a trunk 
with parallel ends, the areas of a few sections must be calculated 
as accurately as possible, and a formula applied. As the measure¬ 
ments can only be rough, the trapezoidal rule is the most appropriate 
in ordinary cases. 

(ii) Gauging .—To measure the volume of a cask, it may be as¬ 
sumed that tlie interior is approximately a portion of a spheroidal 
figure. The formula applied can then be either Simpsons rule or 
a rule based on Gauss's theorem tor two ordinates (§ 56). In the 
latter case the two sectionsarc taken at distances ± ^H/ ,^3 .= ± 'zSSyH 
from the middle section, where H is the total internal length; and 
their arithmetic mean is taken to be the mean section of the cask. 
Allowance must of course be marie for the thickness of the wood. 

91. Certain approximate formulae for the length of an arc of a 
circle are obtained by methods similar to tliose of S8 71 and 79. 
Let a be the radius of a circle, and A (circular measure) the un¬ 
known angle subtended by an arc. Then, if we divide t into 
m enual parts, and L, denotes the sum of the corresponding 
chords, so that Lj = tma siu {e/am), the true length of the arc is 

L, + o» 1 ?^-^ -t- . . where p :=■ e/am. Similarly, if L, repre- 

■sents the sum of the chords when m (assumed even) is replaced by 

we have an expre.ssion involving and*2^. The method of 
9 71 then shows that, by taking *(4!., —'La) as the value of the arc, 
we get rid of terms in p^. If we u,sc c, to represent the chord of 
the whole arc, c, the chord of half the arc, and the chord of one 
quarter of the arc, then corresponding to (i) and (iii) of § 70 or 
9 79 we have i(8c./ c,) and A(^ 5 h^* — d' c.) as apprnximatfons 

to the length of the arc. The first of these is Huygens's rule. 

ItEFERENCKa.—For applications of the prismoidal formula, see 
Alfred Lodge, Mensuration fay Senior Students (1895). Other works 
on elementary mensuration are G. T. Chivers, Elementary Mensura¬ 
tion (1904); R. W. K. Edwards, Elementary Plane and Solid Mensura¬ 
tion (1902); William H. Jackson, Elementary Solid Geometry (1907); 
P. A. Lambert, Computation and Mensuration (1907). A. E. Pier- 
point's Mensuration Formulae (1902) is a handy collection. Rules 
for calculation of areas are also given in such works as F. Castle 
Manual of Practical Mathematics (1903); F. C. Clarke, Practiced 
MathemeUics (1907); C, T. Millia, Technical Arithmetic and Geometry 
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(1903). For examples of measurement of areas by geometrical 
construction, see C. Turner, Graphics applied to AnthmtHc, 
Mensuration and Statics (1907). Discussions of the approximate 
calculation of definite integrals will be found in works on the in¬ 
finitesimal calcuhis; see e.g. H. Goursat, A Course in Mathematical 
Analyses (1905 ; trans. by K. K. Hedrick). For the methods involv¬ 
ing finite difieronces, see references under Diffebbnces, Calculus 
O f- ; and Interpolation. On calculation of moments of graphs, 
see W. P. Elderton, I-'requency-Curves and Correlation (i90<)); as to 
the formulae of (j Sa, .see also Btomelrika, v. 450. For mechanical 
methods of calculating areas and moments see Calculating 
Machines. (W. F. Sh.) 

MENTAWI, a chain of islands jn the Dutch East Indies, oil 
the west coast ol Sumatra, between 1° and 3" 30' S. There are 
twenty-one i.dands in all, of which the majority lie close to or 
between the four largest—Siberut, Sikaban or Sipora, North 
Pageh and South Pageh. The two last (also called Pagi or 
Poggy) are sometimes termed the Nassau Islands. The total 
land area is 1*24 sq. m. The islands are included in the admini¬ 
stration of Padang, Sumatra. They ore apparently volcanic. 
Coral reefs lie off the coasts and render them difficult of access. 
The natives in language and customs present affinities with some 
Polynesians, and have been held to be a survival of the eastward 
immigration of people of Caucasian stock which took place 
before those which established the “ pre-Malay ” peoples (such 
as the Dyiiks and Battas) in the Malay Archipelago. The islands 
produce some coeu-nuts, sago, trepang and timber. 

HENTEITH, or Monteith, a district ot south Perthshire, 
Scotland, ruughly comprising the territory between the Teith 
and the Forth. Formerly it was a stewartry and gave the title 
to an earldom. The title was first held by Gilchrist, a Celtic 
chief ennobled by Malcolm IV., and passed successively to Walter 
('(iniyn (cl. 1258), to a branch of the Stewarts, and finally to the 
Grahams, becoming extinct in 1694. The lake of Mentoith. 
situated 2i in. S. of Loch Vcnnucliar measure.', i J m. long by 1 ni. 
broad, and contains three islands. On Inchmahome (Gaelic, 
“ the Isle of Rest ”) arc the ruins of an Augusliuian priory 
founded in 1238 by Walter Comyn, It is Early English, with an 
ornate western doorway. The island was the residence of Queen 
Mary, when a child of five, for a few months before her departure 
to France in 1 548. On Inch Talla stands the ruined tower of the 
carls of Mentcith, dating from 1428. The village of Port of 
Monteith (pop. of parish, 1088), on the north shore of the lake, 
is 3F m. north by west of the station of the same name on the 
North British Railway Company's Forth & Clyde line. 

MENTONE (F'r. Menton), a town in the department of the 
Alpes Maritinies in south-east ]''rancc, situated on the shore of 
the Mediterranean, about 15 m. by rail E.of Nice. Pop. (1901), 
9944. It is built in the form of an amphitheatre on a rocky 
promontory, which divides its semicircular bay into two portions. 
The main town is composed ol two parts. Below, along the sea¬ 
shore, is the town of hotels and foreigners, while above, and 
inaccessible to wheeled vehicles, is that of the native Mentonese, 
with steep, narrow and dark streets, clinging to the mountain 
side around the strong castle which was once its protection 
against pirates. In the old town is the church of St Michel, 
rebuilt in great part since an earthquake in 1887, while below, 
in the principal street, the Corniche road, is the monument sftt 
up in 1896 to commemorate the union (in i860) of Mentone with 
France. East of 'the main town is the suburb of liaravan, 
sheltered by cliffs, fad filled with hotels. A mile and a Half far¬ 
ther on is the Pont St Louis, which marks the frontier between 
France and Italy, while beyond it Sir Thomas Hanbury’s villa 
at La Murtola is soon reached, with its marvellous gardens of 
250 acres. West of the main town more hotels and villas are 
scattered along the coast towards Cap Martin. This is a pine- 
covered promontory which shelters the Bay of Mentone on the 
wesij fad is crown^ by a great hottl, not far from which is the 
villa of the ex-empress Eug6nie. Facing south-east, and 
sheltered on the north and west by mountains, the Bay of 
Mentone has a delicious climate and is frequented by invalids. 
The mean for the year is 61“ F., while that for the winter is 72'' 
in the sun, and 55° in the shade. Frost occurs on the average 
only once in ten years. Besides the charms ctf its climate Mentone 


offers those of an almost tropical vegetation. Lemon-trees, olive- 
trees and pines rise in successive stages on surrounding slopes. 
The district produces 40,000,000 lemons yearly, and this is its 
principal natural wealth. In the east bay is the harbour, con¬ 
structed in 1890. It has a depth of about 26 ft., and is sheltered 
by a jetty about 400 yds. in length. The harbour is frequented 
by pleasure yachts and a few coasting vessels. 

Mentone was jirobably the Lumonc of the Itineraries, but no 
Romau remains exist. After having belonged to the counts of 
Ventimiglia and a noble Genoese family, it was purchased about the 
middle of the 14th century by the Grimaldis, lords of Monaco. 
During thcITrst Kepublic and the First Empire it belonged to France, 
but in ifiis it reverted to the prince of Monaco, who subjected it to 
such exactions tlial in 1848 its inhabitants proclaimed tlie town 
(with Roquebrunc on the west) independent, under the protection 
of Sarilmia. In 18(jo both Mentone and Roquebrunc were purchased 
by France from the prince of Monaco, and added to the department 
of the Alpes Mantiines then formed out of the county of Nice, ceded 
the same year to France by Sardinia. 

MENTOR, in Greek legend, the son of Alcimus and the faithful 
friend of Odysseus. During the absence of the latter, Memtor 
was entrusted with the care of his household and the guardian¬ 
ship ol his son Telemachus. The word “ mentor ” is now used 
in the sense of a wise and trustworthy adviser, a meaning pro¬ 
bably connected with the etymology of the name, from the root 
mon-, .seen, in Lat. monere, to advise, monitor, adviser. 

Tlie New F.nglish Dictionary jxiints out that the transferred use 
is due less to Homer's Odyssey than to Ftnclon’s Tiliinaijue, in which 
Mentoi IS a somewhat prominent character. 

MENTOR OF RHODES, brother of Memnon (q.v.), a Greek 
condotliere who appears first in the service of the rebellious 
satrap Artaba/.us of I’hrygia in 363, When Artabazus had 
rebelled a second time and was in 353 forced to flee with Memnon 
into Macedonia, Mentor entered the service of the Egyptian 
king Nectanebus, and was sent by him with a body of Greek 
mercenaries to support the rebellious king Tennes (Tabnit) of 
Sidon against Artaxerxes III. But Tennes find Mentor betrayed 
the besieged town to the Persians (344 B.C.). Tennes was killed 
after hi.s treason, but Mentor gained the favour of the king. It 
was due largely to him that Egypt was conquered in 343 (Diod. 
xvi. 45 sqq.). He now closely allied himself with the eunuch 
Bagoas {q.v.), the all-powerful vizier of Artaxerxes III. He 
was appointed general in Asia Minor, and with the help of 
Artabazus and Memnon, whose pardon and recall he obtained 
from the king, subdued the rebels and local dynasts. The most 
famous among them was Hermias of Atarneus, the protector 
of Aristotle, who had become master of some towns of Aeolis 
and Troas. By treachery he made him prisoner and occupied his 
towns (342 B.C.); Hermias was executed by order of the king 
(Diod. xvi. 52; Polyacn. vi. 48; pseudo-Arist. Oecon. ii. 27; 
Strabo xiii. 610; Didymus’ commentary on Demosthenes 
Phil. 4, p. 6; cf. Diog. Laiirt. vi. g). Shortly afterwards Mentor 
died, and was succeeded by his brother Memnon. Ilis son 
Thymondas commanded in the naval war against Alexander and 
at Issus (Arrian ii. 2, i; 13,2). (En. M.) 

MENZEL, ADOLPH FRIEDRICH ERDMANN VON (1815- 
1905), German artist, was born at Breslau on the 8th of December 
1815. His father was at the head of a school for girls, and 
intended to educate his son as a professor; but he would nqj 
thwart hi.s taste for art. I.eft an orphan in 1832, Menzel had to 
maintain his family. In 1833 Sachse of Berlin published his first 
work, an album of pen-and-ink drawings reproduced on stone, 
to illustrate Goethe’s little poem, “ Kiinstlers Erdenwallcn.” 
He executed lithographs in the same manner to illustrate 
Denkwurdigkeiten aus der brandenburgisch-preussischen Geschichte, 
pp. 834-836; “ The Five Senses ” and “ The Prayer,” as well as 
diplomas for various corporations and societies. From 1839 to 
1842 he produced 400 drawings, reviving at the same time the 
technique of engraving on wood, to illustrate the Geschichte 
Friedrichs des Grossen (“ History of Frederick the Great ”) by 
Franz Kugler. He subsequently brought out Friedrichs des 
Grossen Armee in ihrer Uniformirung (“ The Uniforms of the 
Army under Frederick the Great ”), Soldaten Friedrichs des 
Grossen (“ The Soldiers of Frederick the Great ”); and finally, by 
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de Rome. His first mat popular successes were the “ David ” 
and “ Gloria Victis," which was shown and received the medal 
of honour of the Salon. The bronze was subsequently placed 
in the Square Montholon. “ The Genius of the Arts ” (1877), a 
relief, is in the 'Tuileries, in substitution for Barye’s “ Napoleon 
111 .”; a similar work for the tomb of Michelet (1879) is in the 
cemetery of PAre la Chaise; and in the same year MerciA produced 
the statue of Arago with accompanying reliefs, now erected at 
Perpignan. In 1882 he repeated his great patriotic success of 
1874 with a group “ Quand M6me ! ” replicas of which have been 
set up at Belfort and in the garden of the Tuileries. “ Le 
Souvenir ” (1885), a marble statue for the tomb of Mme Charles 
Ferry, is one of his most beautiful works. “ Regret,” for the 
tomb of Cabanel, was produced in 1892, along with “ William 
Tell,” now at Lausanne. MerciA al.so designed the monuments 
to “ Meissonier ” (1895), erected in the Jardin de ITnfante in 
the Louvre, and ” Faidherbe ”■ (1896) at Lille, a statue of 
" Thiers ” set up at St Germain-en-Laye, the monument to 
“ Baudry ” at PAre-la-Chaise, and that of “ Louis-Philippe and 
Queen AmAlie ” for their tomb at Dreux. His stone group of 
‘‘ Justice ” is at the Hotel de Ville, Paris. Numerous other 
statues, portrait busts, and medallions came from the sculptor’s 
hand, which gained him a medal of honour at the Paris Exhibi¬ 
tion of 1878 and the grand prix at that of 1889. Among the 
paintings exhibited by the artist are a “ Venus,” to which was 
awarded a medal in 1883, “Leda” (1884), and “Michael- 
angclo studying Anatomy ’’ (1885)—his most dramatic work 
in this medium. MerciA was appointed professor of drawing and 
sculpture at the ficole des Beaux Arts, and was elected a member 
of the Academic P'ranyaise in i8gi, after being awarded the 
biennial prize of the institute of {Hoo in 1887. 

MERCIER, HONORE (1840-1894), Canadian lawyer and 
statesman, was the son of Jean Baptiste Merrier, farmer, and 
of Marie Kimener, his wife. He was born in the village of 
.St Athanase d’Iberville on the 15th of October J840. The 
family came from France, and settled in the district of Mont- 
magny, and later removed to Iberville. Mercier entered the 
Jesuit College of .St Mary, Montreal, at the age of fourteen, 
and throughout his life retained a warm friendship for the 
society. He married, firstly in j866 Leopoldine Boivin, and 
.secondly in 1871 Virginie St Denis. On the completion of his 
course at St Mary’s he studied law in the office of Laframboise 
and Papineau, in St Hyacinthe, and was admitted to the bar of 
the province in April 1865. At the age of twenty-two he became 
the editor of the Conservative Courrier de St Hyacinthe, and 
in this journal supported the policy of the Sicotte administration, 
which then represented the interests of Quebec, under the Act 
of Union (1840); but when Sicotte accepted a seat on the bench 
Mercier joined the Opposition, and contributed largely to the 
defeat of the Ministerial candidate. In 1864 he vigorously 
opposed the scheme of confederation, on the ground that it 
would prove fatal to the distinctive position held by the French 
Canadians. He resumed the editorship of the Courrier in 1866; 
but after a few months retired from journalism, and for the 
next five years devoted all his energy to his profession. At the 
commencement of the year 1871 the national party was organized 
^ Quebec, and Mercier supported the candidates of the party 
on the platform. In August 1872 he was elected as a member of 
the House of Commons for the county of Rouville, and proved 
a vigorous opponent of Sir John A. Macdonald on the question 
of separate schools for New Brunswick. He was a candidate 
at the general elections in 1874, but retired on the eve of the 
contest in favour of another candidate of his own party. Mercier 
entered the arena of provincial politics in May 1879 as solicitor- 
general in the Joly government, representing the county of 
St Hyacinthe; and on the defeat of the ministry in October 
he passed, with his leader, into opposition. On the retirement 
of M. Joly from the leadership of the Liberal party in Quebec 
in 1883 Mercier was chosen as his successor. Towards the close 
of 1885 the French-Canadian mind was greatly agitated over the 
execution of Louis Riel, leader of the north-west rebellion, and 
in consequence of the attitude of Mercier on this question the 
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Liberal minority in the Legislative Assembly, which had been 
reduced to fifteen, rapidly gained strength, until at the general 
elections held in October 1886 the province was carried in the 
Liberal interest. In January 1887 Mercier was sworn in as 
premier and attorney-general, and from this moment he exer¬ 
cised an extraordinary influence in the province. He succeeded 
in passing without opposition the Jesuit Estates Act, a measure 
to compensate the order for the loss of property confiscated by 
the Frown. This act came before the FederaJ House for disallow¬ 
ance, but was carried on division. When Mercier appealed to 
the electorate in 1890, his policy was endorsed, and he was able 
to give effect to many important measures. Early in 1891 he 
negotiated a loon in Europe for the province, and whilst on a 
visit to Rome he was created a count of the Roman Empire by 
Leo XIIL, who three years previously had conferred upon him 
the rank of a commander of the order of St Gregory the Great. 
Of commanding presence, firm, decisive, courteous in manner, 
convincing in argument, and deeply attached to his native 
province, he had all the qua'ities of a popular leader. For a few 
years he was the idol of the people of Quebec, and French Canada 
loomed large in the public eye; but towards the end of 1891 
serious charges were preferred against his ministry, on the ground 
that subsidies voted for railways had been diverted to political 
use, and he was dismissed by the lieutenant-governor. At the 
subsequent elections held in March 1892 he was returned for 
the county of Bonaventure, but liis party was hopelessly 
defeated. On the formation of a new government he was 
brought to trial, and declared not guilty; his health, however, 
gave way, and he never regained his former influence. 

.See Biographtr, diicours, confirmees, de I'Hon. Honoti Mercier, 
by J.-O. PcUantl (Montreal, 1893). (. 4 . G. P.) 

MERCIER, LOUIS SEBA8TIEM (1740-1814), French drama¬ 
tist and miscellaneous writer, was bom b Paris on the 6th of 
June 1740. He began his literary career by writmg heroic 
epistles, but early came to the conclusion that Boileau and 
Racine had ruined the French language, and that the true poet 
was he who wrote b prose. ' The most important of his miscel¬ 
laneous works are L’An 2^^0(1770); L’Essai sur I'arl dramatique 
(1773); Neologie {i 8 oi)i Le Tableau de Parw (1781-1788): Le 
twuveau Paris (1799); Ilistoire de France (1802) and Satire 
conire Racine et Boileau (1808). He decried French tragedy as 
a caricature of antique and foreign customs in bombastic verse, 
and advocated the comedie larmayante as understood by Diderot. 
To the philosophers he was entirely hostile. He denied that 
modern science had made any real advance; he even carried his 
conservatism so far as to maintain that the earth wu.s a circular 
flat plain around which revolved the sun. Mercier wrote some 
sixty dramas, among wliich ma}' be mentioned Jean Hennuyer 
(1772); La Destruction de la ligue (1782); Jenneval (1769); Le 
/«ge(i774); Aatah'e(1775)and LaBrouette du vinaigrier(ifj^). 
In politics he was a Moderate, and as a member of the Convention 
he voted against the death penalty for Louis XVI. During 
the Terror he was imprisoned, but was released after the fall of 
Robespierre. He died in Paris on the 25th of April 1814. 

See Leon Bcchard, Sebastien Mercier, sa vie, son oeuvre (Paris, 
1903); K. Poumic in the Revue des deux mondes (15th J uly 1903). 

MERCK, JOHANN HEINRICH (1741-1791), C>erman author 
and critic, was born at Darmstadt on the nth of April 1741, 
a few days after the death of his father, a efiemist. He studied 
law at Giessen, and in 1767 was given an appobtment in the 
paymaster's department at Darmstadt, and a year later himself 
became paymaster. For a number of years he exercised con¬ 
siderable influence upon the literary movement in Germany; 
he helped to found the Frankfurter gelehrte Anzeigen in 1772, 
and was one of the chief contributors to Nicolai’s Allgrmeine 
Bibliothek. In 1782 he accompanied the Landgravine Karoline 
of Hesse-Darmstadt to St Petersburg, and on his return was a 
guest of the duke Charles Augustus of Weimar b the Wartburg. 
Unfortunate speculations brought him bto pecunbry embarrass¬ 
ment in 1788, and although friends, notably Goethe, were ready 
to come to his assistance, his losses—combbed with the death of 
five of his children—so pr^ed upon his mbd that he committed 
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on the 1791. Merdc distingnished himself 

lumly as a critk; ItUnen perception, critical perspicacity and 
refined taste miHle bom a valuable guide to the young writers of 
the Sturm und>’Dran%. He also wrote a number of small treatises, 
dealing moatfy vritfa literature and art, espedalfy painting, and 
a few poems, stories, narratives and thie like; but they have not 
much intrinsic importance. Merck’s letters are particularly 
interesting and instructive, and throw much light upon the 
literary conditions of his time. 

Merck's AusgewdhUe Schriften lur schinen LiUratur und Kunst 
were published by A. Stabr in 1840, with a biography. See Britfs 
am J. H. Merck von Goethe, Herder, Wieland und andem bedeutenden 
Zeilgenossen (1835), Briefe an und von J. H. Merck (1838) and Briefe 
au$ dem Freandeshreise von Goethe, Herder, Hbpiner und Merck 
(1847), an edited by K. Wagner. Cf. G. Zimmermann, J. H. Merck, 
Stine Umgebung und seine Zeti (1871). 

MERCtEUR, SEIGNEURS AND DUK^ OF. The estate 
of Mercceur in Auvergne, France, gave its name to a line of 
powerful lords, which became extinct in the 14th century, and 
passed by inheritance to the dauphins of Auvergne, counts of 
Clermont. In 1426 it passed to the Bourbons by the marriage 
of Jeanne de Clermonl, dauphine of Auvergne, with Louis de 
Bourbon, count of Montpensier. It formed part of the confis¬ 
cated estates of the Constable de Bourbon, and was given by 
Francis I. and Louise of Savoy to Antoine, duke of Lorraine, 
and his wife, Renie de Bourbon. Nicolas of Lorraine, son of 
Duke Antoine, was created duke of Merrieur and a peer of 
France in 1569. His son Philippe Fmmanuel (see below) left 
a daughter, who married the due de Vendome in 1609. 

MERCCEUR, PHILIPPE EMMANUEL DE LORRAINE, Due 
DK {1558-1602), French .soldier, was born on the gth of Septem¬ 
ber 1558, and married Marie de Luxemburg, duchesse de Pen- 
thiivre. In 1582 he was made governor of Brittany by Henry 
Ill,, who had married his sister. Mercceur put himself at the 
head of the League in Brittany, und had himself proclaimed 
protector of the Roman Catholic Church in the province in 1588. 
Invoking the hereditary’ rights of his wife, who was a descendant 
of the dukes of Brittany, he endeavoured to make himself 
independent in that province, and organized a government at 
Nantes, calling his son “ prince and duke of Brittany.” With 
the aid of the Spaniards he defeated the due de Montpensier, 
whom Henry IV. had sent against him, at Croon in 1592, but 
the royal troops, reinforced by English contingents, soon re¬ 
covered the advantage. The king marched against Merca’ur 
in person, and received his submission at Angers on the 20th of 
March 1598. Mercceur subsequently went to Hungary, where 
he entered the service of the emperor Rudolph II., and fought 
against the Turks, taking Stuhlweissenburg (Szekes-Feh^rvAr) 
in 1599. Mercceur died on the 19th of February 1602. 

MERCURY (Mf.rcuhius), in Roman mythology, the god of 
merchandise (merx) and merchants; later identified with the 
Greek Hermes. His nature is more intelligible and simple than 
that of any other Roman deity. In the native Italian states 
no trade existed till the influence of the Greek colonies on the 
coast introduced Greek customs and terminology’. It was no 
doubt under the rule of theTarquins that merchants began to ply 
their trade. Doubtless the merchants practised their religious 
ceremonies from the first, but their god Mercurius was nut 
officially recognized by the state till the year 495 n.c. Rome 
frequently suffered Trom scarcity of grain during the unsettled 
times that followed the expulsion of the Tarquins. Various 
religious innovations were made to propitiate the gods; in 496 
the Greek worship of Demcter, Dionysus and Persephone was 
established in the city, and in 495 the Greek god Hermes was 
introduoed into Rome under the Italian name of Mercurius 
(Li'vy'iiJlii, 27), as protector of the grain trade, especially with 
Sicily. Preller thinks that at the same time the trade in grain 
was regulated by law and a regular college or gild of merchants 
instituted. This college was under the protection of the god; 
its annual festival was on the 15th (the ides) of May, on which day 
the temple of tMh god had been dedicated at the southern end of 
the fljmis Maximus, near the Aventine; and the members were 
i^lhitflmercuriales as well as mercatores. Mommsen, however. 
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comaidUrs the mercurkiu^ beaiMnsly.leoal g 3 d<(t^e 
ttaie'^eus Valley. Ihe xsth-iof^ifay waa dhosen As.ttc'feaArof 
Menlury, obviously because Maia was the mothet. of Hennea, 
that is of Mercury; and she -was ifttfshippod alon^ with tor son by 
the mtrcuriales on this day. According to Preller, this relj^ious 
foundation had a political object; it established on a legitimate 
and sure basis the trade between Rome and the Greek coloues 
of the coast, whereas formerly this trade had been exposed to 
the capricious interference of government officials. Like all 
borrowed religions in Rome, it must have retained the rites and 
the terminology of its Greek original (Festus, p. 257). Mercury 
became the god, not only of the merceUores and of the grain trade, 
but of buying and selling in general; and it appears that, at least 
in the streets where shops were common, little chaprels and images 
of the god were erected. There was a spring dedicated to 
Mercury between his temple and the Porta Capena; every 
shopman drew water from this- spring on the 15th of May, and 
sprinkled it with a laurel twig over his head and over his go^s, at 
the .same time entreating Mercury' to remove from his head and 
hLs goods the guilt of all his deceits (Ovid, Fasti, v. 673 seq.). 
The word mercurialis was popularly used as equivalent to 
“ cheat.” 

Roman staliifttcs of bronze, in which Mercury is represented, 
like the Greek Hermes, standing bolding the caducous or staff in 
the one hand and a jiurse in the otlicr (an element very rare in purely 
HcUeuic representations), are exceedingly common. 

MERCURY, in astronomy, the smallest major planet and the 
nearest to the .sun; its symbol is i^. Its proximity to the sun 
makes the telescopic study of its physical constitution extremely 
difficult. The result is that less is known on this subject than 
in the case of any other planet. Even the time of rotation on 
its axis is uncertain. J. H. Schrbter inferred a period of rotation 
of 24 h. 5 m. 30 s., which was in seeming agreement with the obser¬ 
vations of K. L. Harding. This period was generally accepted, 
though Herschel had been unable to see any changes indicating 
rotation. In T882 G. Schiaparelli began a careful study of the 
face of the planet with a refractor of 8 in. aperture, subse¬ 
quently replaced by one of 18 in. His unexpected conclu¬ 
sion was that the rotation of Mercury resembles that of the 
moon, in having its period equal to that of its orbital revolution. 
As the moon always presents the same face to the earth, so 
Mercury mu.st, in this uise, always present very nearly the same 
face to the sun. Schiaparelli also announced that the axis of 
rotation of the planet is nearly perpendicular to the plane of its 
orbit. The rotation being uniform, while the orbital motion, 
owing to the great eccentricity of the orbit, is affected by a 
very large inequality, it would follow that there is a libration 
in longitude ot nearly 24" on each side of the mean position. 
Percival Lowell in 1897 took up the question anew by combining 
a long series of measured diameters of the planet with drawings 
of its apparent surface. The seeming constancy of the surface 
appearance was considered to confirm the view of Schiaparelli 
as to the slow rotation of the planet. But there is wide room 
for doubt on the question. 

The period of orbital revolution of Mercury is nearly 88 days, 
or somewhat less than three months. Consequently, the period 
of synodic revolution is less than four months, during which 
the entire round of phases is completed. When near greatest 
elongation Mercury shines as a star of the first magnitude, or 
brighter; but in the latitudes of central and northern Europe 
it is so near the horizon soon after sunset as to be generally 
obscured by vapours or clouds. 

The eccentricity of the orbit, o’20, is far greater than that of 
any major planet, and nearly the average of that of the minor 
planets. Consequently, its distance and its greatest elongation 
from the sun vary widely with its position in its orbit at tke 
time. 

The mass of Mercury can be determined only from its action 
upon Venus; this is so small that the result is doubtful. 
Leverrier adopted in his tables i; 3,000,000 as the ratio of the 
moss Of Mercury to that of the sun. S. Newcomb, from the action 
upon Venus, reduced this to one-haK its amount, or i: 6,000,000': 
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de Rome. His first mat popular successes were the “ David ” 
and “ Gloria Victis," which was shown and received the medal 
of honour of the Salon. The bronze was subsequently placed 
in the Square Montholon. “ The Genius of the Arts ” (1877), a 
relief, is in the 'Tuileries, in substitution for Barye’s “ Napoleon 
111 .”; a similar work for the tomb of Michelet (1879) is in the 
cemetery of PAre la Chaise; and in the same year MerciA produced 
the statue of Arago with accompanying reliefs, now erected at 
Perpignan. In 1882 he repeated his great patriotic success of 
1874 with a group “ Quand M6me ! ” replicas of which have been 
set up at Belfort and in the garden of the Tuileries. “ Le 
Souvenir ” (1885), a marble statue for the tomb of Mme Charles 
Ferry, is one of his most beautiful works. “ Regret,” for the 
tomb of Cabanel, was produced in 1892, along with “ William 
Tell,” now at Lausanne. MerciA al.so designed the monuments 
to “ Meissonier ” (1895), erected in the Jardin de ITnfante in 
the Louvre, and ” Faidherbe ”■ (1896) at Lille, a statue of 
" Thiers ” set up at St Germain-en-Laye, the monument to 
“ Baudry ” at PAre-la-Chaise, and that of “ Louis-Philippe and 
Queen AmAlie ” for their tomb at Dreux. His stone group of 
‘‘ Justice ” is at the Hotel de Ville, Paris. Numerous other 
statues, portrait busts, and medallions came from the sculptor’s 
hand, which gained him a medal of honour at the Paris Exhibi¬ 
tion of 1878 and the grand prix at that of 1889. Among the 
paintings exhibited by the artist are a “ Venus,” to which was 
awarded a medal in 1883, “Leda” (1884), and “Michael- 
angclo studying Anatomy ’’ (1885)—his most dramatic work 
in this medium. MerciA was appointed professor of drawing and 
sculpture at the ficole des Beaux Arts, and was elected a member 
of the Academic P'ranyaise in i8gi, after being awarded the 
biennial prize of the institute of {Hoo in 1887. 

MERCIER, HONORE (1840-1894), Canadian lawyer and 
statesman, was the son of Jean Baptiste Merrier, farmer, and 
of Marie Kimener, his wife. He was born in the village of 
.St Athanase d’Iberville on the 15th of October J840. The 
family came from France, and settled in the district of Mont- 
magny, and later removed to Iberville. Mercier entered the 
Jesuit College of .St Mary, Montreal, at the age of fourteen, 
and throughout his life retained a warm friendship for the 
society. He married, firstly in j866 Leopoldine Boivin, and 
.secondly in 1871 Virginie St Denis. On the completion of his 
course at St Mary’s he studied law in the office of Laframboise 
and Papineau, in St Hyacinthe, and was admitted to the bar of 
the province in April 1865. At the age of twenty-two he became 
the editor of the Conservative Courrier de St Hyacinthe, and 
in this journal supported the policy of the Sicotte administration, 
which then represented the interests of Quebec, under the Act 
of Union (1840); but when Sicotte accepted a seat on the bench 
Mercier joined the Opposition, and contributed largely to the 
defeat of the Ministerial candidate. In 1864 he vigorously 
opposed the scheme of confederation, on the ground that it 
would prove fatal to the distinctive position held by the French 
Canadians. He resumed the editorship of the Courrier in 1866; 
but after a few months retired from journalism, and for the 
next five years devoted all his energy to his profession. At the 
commencement of the year 1871 the national party was organized 
^ Quebec, and Mercier supported the candidates of the party 
on the platform. In August 1872 he was elected as a member of 
the House of Commons for the county of Rouville, and proved 
a vigorous opponent of Sir John A. Macdonald on the question 
of separate schools for New Brunswick. He was a candidate 
at the general elections in 1874, but retired on the eve of the 
contest in favour of another candidate of his own party. Mercier 
entered the arena of provincial politics in May 1879 as solicitor- 
general in the Joly government, representing the county of 
St Hyacinthe; and on the defeat of the ministry in October 
he passed, with his leader, into opposition. On the retirement 
of M. Joly from the leadership of the Liberal party in Quebec 
in 1883 Mercier was chosen as his successor. Towards the close 
of 1885 the French-Canadian mind was greatly agitated over the 
execution of Louis Riel, leader of the north-west rebellion, and 
in consequence of the attitude of Mercier on this question the 
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Liberal minority in the Legislative Assembly, which had been 
reduced to fifteen, rapidly gained strength, until at the general 
elections held in October 1886 the province was carried in the 
Liberal interest. In January 1887 Mercier was sworn in as 
premier and attorney-general, and from this moment he exer¬ 
cised an extraordinary influence in the province. He succeeded 
in passing without opposition the Jesuit Estates Act, a measure 
to compensate the order for the loss of property confiscated by 
the Frown. This act came before the FederaJ House for disallow¬ 
ance, but was carried on division. When Mercier appealed to 
the electorate in 1890, his policy was endorsed, and he was able 
to give effect to many important measures. Early in 1891 he 
negotiated a loon in Europe for the province, and whilst on a 
visit to Rome he was created a count of the Roman Empire by 
Leo XIIL, who three years previously had conferred upon him 
the rank of a commander of the order of St Gregory the Great. 
Of commanding presence, firm, decisive, courteous in manner, 
convincing in argument, and deeply attached to his native 
province, he had all the qua'ities of a popular leader. For a few 
years he was the idol of the people of Quebec, and French Canada 
loomed large in the public eye; but towards the end of 1891 
serious charges were preferred against his ministry, on the ground 
that subsidies voted for railways had been diverted to political 
use, and he was dismissed by the lieutenant-governor. At the 
subsequent elections held in March 1892 he was returned for 
the county of Bonaventure, but liis party was hopelessly 
defeated. On the formation of a new government he was 
brought to trial, and declared not guilty; his health, however, 
gave way, and he never regained his former influence. 

.See Biographtr, diicours, confirmees, de I'Hon. Honoti Mercier, 
by J.-O. PcUantl (Montreal, 1893). (. 4 . G. P.) 

MERCIER, LOUIS SEBA8TIEM (1740-1814), French drama¬ 
tist and miscellaneous writer, was bom b Paris on the 6th of 
June 1740. He began his literary career by writmg heroic 
epistles, but early came to the conclusion that Boileau and 
Racine had ruined the French language, and that the true poet 
was he who wrote b prose. ' The most important of his miscel¬ 
laneous works are L’An 2^^0(1770); L’Essai sur I'arl dramatique 
(1773); Neologie {i 8 oi)i Le Tableau de Parw (1781-1788): Le 
twuveau Paris (1799); Ilistoire de France (1802) and Satire 
conire Racine et Boileau (1808). He decried French tragedy as 
a caricature of antique and foreign customs in bombastic verse, 
and advocated the comedie larmayante as understood by Diderot. 
To the philosophers he was entirely hostile. He denied that 
modern science had made any real advance; he even carried his 
conservatism so far as to maintain that the earth wu.s a circular 
flat plain around which revolved the sun. Mercier wrote some 
sixty dramas, among wliich ma}' be mentioned Jean Hennuyer 
(1772); La Destruction de la ligue (1782); Jenneval (1769); Le 
/«ge(i774); Aatah'e(1775)and LaBrouette du vinaigrier(ifj^). 
In politics he was a Moderate, and as a member of the Convention 
he voted against the death penalty for Louis XVI. During 
the Terror he was imprisoned, but was released after the fall of 
Robespierre. He died in Paris on the 25th of April 1814. 

See Leon Bcchard, Sebastien Mercier, sa vie, son oeuvre (Paris, 
1903); K. Poumic in the Revue des deux mondes (15th J uly 1903). 

MERCK, JOHANN HEINRICH (1741-1791), C>erman author 
and critic, was born at Darmstadt on the nth of April 1741, 
a few days after the death of his father, a efiemist. He studied 
law at Giessen, and in 1767 was given an appobtment in the 
paymaster's department at Darmstadt, and a year later himself 
became paymaster. For a number of years he exercised con¬ 
siderable influence upon the literary movement in Germany; 
he helped to found the Frankfurter gelehrte Anzeigen in 1772, 
and was one of the chief contributors to Nicolai’s Allgrmeine 
Bibliothek. In 1782 he accompanied the Landgravine Karoline 
of Hesse-Darmstadt to St Petersburg, and on his return was a 
guest of the duke Charles Augustus of Weimar b the Wartburg. 
Unfortunate speculations brought him bto pecunbry embarrass¬ 
ment in 1788, and although friends, notably Goethe, were ready 
to come to his assistance, his losses—combbed with the death of 
five of his children—so pr^ed upon his mbd that he committed 
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in the free tu in certain combined states, came to be looked upon 
as a powerful medicinal agent. 

Occurrence .—Mercury necur.s in nature chiefly in the form of a 
red sulphide, HgS, called cinnabar (j.v.), which, as a rule, is 
accompanied by more or less of the regulinc metal the latter 
being probably derived from the former by some secondary 
reaction. The most important mercury mines in Europe arc 
those of Almaden in Spain and of Idria in Illyria; and in America 
those of California and Texas. Deposits also occur in Russia, 
the Bavarian palatinate, in Hungary, Italy, Transylvania. 
Bohemia, Mexico, Peru and in some other countries. 

Mercury occurs in formations of all ages from the Archcan to 
the Quaternary, and it has been found m boUi sedimentary and 
eruptive rocks of the most varied cliaractcr, c.g. conglomerates, 
sandstones, shales, limestones, quartzites, slates, serpentines, 
crystalline schists, and eruptive rocks from the most acid to 
the most basic. It appears that nearly all known deposits occur 
along lines of continental uplilt, where active shearing of the 
furnititions has occurrufl. Largt* depobits arc solcltjm found in 
eniiitive rocks, but generally near such formations or near active 
or extinct hot sjirings. The deposits are of many types, simple 
fissure veins being iesi usual than comjiound, reticulated, or linked 
veins. Segregations and impregnations are very common, llie 
form of tile dcixisit seems to depend chiefly on the physical properties 
and structure ol the enclosing rocks and the nature of the lissiire 
systems that result from their disturhance. Tlw princiiial ore is 
cinnabar, though metaeinnaharite and native mercury are olten 
abundant; tlie selcnide (tiemanmte), chloride and iodide are (are. 
Of tlie associated lieavy nimerals, pyrite (or mareasiti') is almost 
universal, and ch.alcopyrite, tetraliedrite, blende .-md realgar are 
frequent. Many dcixisits eonlain traee.s ol gold and silver, and some 
(leiiosils, as the Mercur in I'tali, are more valuable for their gold 
than their mercury content. The usual gangue-forming inuierids 
are quartz, dolomite, calcite, hante, lluoispar and various zeoliUs. 
Some form of bituminous matter is one of the most universal and 
intimate associates of cinnabar. Formerly quicksilver deposits 
were supixiseJ lobe formed by siihlimalion, hut from a careful study 
ol the California occurrences S. B. Christy was convinced as early 
as 1875 that tins was unlikely, and that deiiosition Irom hot allmhiie 
sulplildc solutions was more iiroliahle. By ireatmg the black 
mercuric sulphide willi such solutions, hot and under pressuie, he 
suecooded in iirodiicmg artificial cinnahar and metaeinnaharite. He 
also showed that the mineral water at the New Almaden mmes, 
when charged with sulpliydric acid and heated under pressure, was 
capable ol etiecting the same change, and that tins method ol jiro- 
ductioii agreed ixittcr with all the facts than the suhlimatinn theory. 
(Sec " (lencsis of Cinnabar Dc]X>sits,’' Amer. Jour. Science, xvti. 
jsr.l '1 he investigations of Dr (i. F. Becker on the " Quicksilver 
deposits of the Pacific" (U..S. beo/. .S'Mwy, Mon.-xiii., I»8B) estab¬ 
lished the correctness of these views beyond doubt. 

Produclion.—Al one time the world’s supply of mercury was 
almost entirely derived from the Almaden and Idrian mines; 
but now tlie greater proportion is produced in California and 
Texas, where cinnabar was used by the Indians as a pigment, 
and first turned to metallurgical purpose in 1845 by Castellero. 
In the United States mercury has also been found in Utah, 
Ner uda, Oregon and Arizona. In tlie ibth century the Almaden 
and Idrian mines were practically the only producers of this 
metal; statistics of Almaden dating from 1564 and of Idria 
since 152s given in B. Neumann, Df> MefaZ/c (1004). Spain 
producixl 1151 metric tons in 1870, and in i88g its maximum 
of 197s tons; since then it has, on the whole, been decreasing. 
The Austria-Hungary output steadily increased to about 
550-600 tons at which it appears to remain. In 1887 Russia 
produced 64 tom.cand has steadily improved. Tlie llnited 
States output was over 1000 tons in 1871, and declined to 
800-900 in the period 1889-1892; it has since increased and 
surpassed the supply from Spain. The following table gives 
the production in various countries for selected years ;— 
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Mercury is transported in steel bottles clos^ by a screw 
stopper; the Almaden and Idrian bottles contain 76 lb; and 
until the 1st ol June 1904 the Californian bottles contained 
76J lb of mercury; they now hold 75 tt>. From the smaUer 
works the metal is sometimes sent out in sheepskin bags holding 
55 lb of mercury. 

A/sfaffargy.—Chemically speaking, the extraction of mercury 
from its ores is a simple matter. Metallic mercury is easily volati¬ 
lized, and separated from the gaiigue, at temperatures far below 
redness, and cinnabar at a red heat is readily reduced to the metallic 
state hi the action of iron or lime or atmospheric oxygen, tlie sulphur 
being eliminated, in the first case as iron sulphide, m the second as 
calcium sulphide and suliihate, in the third as sulphur dioxide. A 
close iron retort would at first suggest itscll as the proper kind of 
apparatus lor carryiug out these operations, and this idea was, at 
one time, acted upon in a few small establishments lor instance, in 
that ol Zweiliriicken in the Palatinate, where lime was used as a 
decomposing agent; hut the method has now been discarded. In 
alt the large works the decomposition of the cinnahar is eflccted by 
the direct exjiosiire of the ore to the oxidizing fiauie ol a lumace, 
and the mercury vapour, which gets dillused through an immense 
mass ol combustion gases, is recovered in more or less imperfect 

condensers. j ■ l- • 

With the exception oi tlie massive deposits of Almaden in Sixiiu 
and a few of those ill California and Idria, cinnabar occurs in Inrms 
so disseminated as to make its mining very expensive. Kude hand- 
sorting ol the ores is usually praetised. \Vet concentration lias not 
been successful, liecause it nuces.sitate.s ore crusliing and extensive 
slime losses of the hriltlr cinnalmr. As a rule low-grade ores can 
he roasted directly with less loss and expense. . 4 t Almaden in 
Spain the ores average from ,■> (o 7 'Jo, hut in other parts ol the world 
much poorer ores have to be treated. In Cahlornia, in spite oi the 
high cost ol laliour, improved furnaces enable ores containing not 
more than I, % to be niiucd and roasted at a profit. 

The (uniaces originally used at Almaden and Idria differ only m 
the condensing plant. The roa.sting was carried mil in internally 
fired, vertical shafts of brickwork, ami, at Almaden, the vai'ours 
were led through a series of bottles named uludeU, so arranged that 
the neck ol one entered the sole ol the next; and at Idria the vaiiours 
were led into large brickwork chambers lined with cement, and there 
condensed. The aludcl furnace, which was designed in Ki.l.'i by 
Loiiez Saavedra Barba in Huancavulica, Peru (where cinnabar was 
discovered in 15011), and introduced at Almaden m 1O4O by Biista- 
niciite, by whose name it is sometimes known, lias now Urn entirely 
given up. The Idrian iumaee was designed in 1787 by von Ueithner; 
it was introduced at Almaden 111 1800 by Larrailaga, and used side 
hy .side witli ilie aludel furnace. Tlie crude mercury is iiurified by 
straining through dense linen or chamois leather hags. 

The most inuxirtant improvements in the metallurgy ol 
mercury are the mtroduetion of furnaces for treating coarse ores, 
and the replacement of llie old discontinuous furnaces by those 
winch work continuou.sly. I'he most successlul of these eoiitinuous 
furnaces was a modification of Count Rumford s continuous lime¬ 
kiln. This furnace was introduced at New Almaden by J. B. 
Raiidol, the author of many improvemeiils in the metallurgy of 
mercury. The succe.ss of the continuous coarse-ore furnace at New 
Almaden led Randol to attempt the continuous Ireatment of line 
ores also, and the Hueltner and Scott continuous fine-ore furnace, 
which was the result of these exjwriments solved the problem com¬ 
pletely. It contains several vertical shafts m which the descending 
ore IS retarded at will by inclined shelving, which causes it lo be 
exposed to the flames as long as may be necessary to roast it tlior- 
oughly. The time ol treatment is determined by the rapidity with 
which the roasted ore is witlulrawn at the bottom. Several similar 
furnaces are in use, as the Knox and Osborne, the Livermore and 
the Cormak-Spirck. The fumes from the roasting furnaces are 
received in masonry chambers, usually provided with water-cooled 
pipes; from these th' v pass through earthenware pipes, and finally 
‘through others of wood and glass. Not all the yieltl is in hquiit 
mercury: much of it is entangled in masses of soot that cover tlie 
condenser walls, and this Is only recovered after much labour. 

The conditions for effective condensation are: (1) The furnace 
gases should be well oxidized, to avoid the production of an excess 
of soot. Gas firing would meet this requirement better than the u.sc 
of wood or coal. (2) The volume of permanent gases passing through 
the furnace should he reduced to a minimum consistently with 
complete oxidation. (3) The cross-section of the condcn.sers should 
be sufficient to reduce the velocity of the escapinp gases, and the 
surface large enough for cooling and for the adhe.sion of condensed 
mercury. The latter requirement is best provided for by hanging 
wooden aprons in the path of the cooled gases. (4) The temperature 
of the escaping gases should not exceed 15° to 20 C., hut cooling 
below this temperature would not give any adequate return for the 
expense. Cooling by water is quicker, but more ex)iensive than by 
air. Water sprays, acting directly on the fumes, Imve not given 
cood results, on account o( the difficulty of recovering floured 
nuicksilver from the water. (5) The use of an artificial inward 
draught is absolutely necessary to control tlie operation of the 
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de Rome. His first mat popular successes were the “ David ” 
and “ Gloria Victis," which was shown and received the medal 
of honour of the Salon. The bronze was subsequently placed 
in the Square Montholon. “ The Genius of the Arts ” (1877), a 
relief, is in the 'Tuileries, in substitution for Barye’s “ Napoleon 
111 .”; a similar work for the tomb of Michelet (1879) is in the 
cemetery of PAre la Chaise; and in the same year MerciA produced 
the statue of Arago with accompanying reliefs, now erected at 
Perpignan. In 1882 he repeated his great patriotic success of 
1874 with a group “ Quand M6me ! ” replicas of which have been 
set up at Belfort and in the garden of the Tuileries. “ Le 
Souvenir ” (1885), a marble statue for the tomb of Mme Charles 
Ferry, is one of his most beautiful works. “ Regret,” for the 
tomb of Cabanel, was produced in 1892, along with “ William 
Tell,” now at Lausanne. MerciA al.so designed the monuments 
to “ Meissonier ” (1895), erected in the Jardin de ITnfante in 
the Louvre, and ” Faidherbe ”■ (1896) at Lille, a statue of 
" Thiers ” set up at St Germain-en-Laye, the monument to 
“ Baudry ” at PAre-la-Chaise, and that of “ Louis-Philippe and 
Queen AmAlie ” for their tomb at Dreux. His stone group of 
‘‘ Justice ” is at the Hotel de Ville, Paris. Numerous other 
statues, portrait busts, and medallions came from the sculptor’s 
hand, which gained him a medal of honour at the Paris Exhibi¬ 
tion of 1878 and the grand prix at that of 1889. Among the 
paintings exhibited by the artist are a “ Venus,” to which was 
awarded a medal in 1883, “Leda” (1884), and “Michael- 
angclo studying Anatomy ’’ (1885)—his most dramatic work 
in this medium. MerciA was appointed professor of drawing and 
sculpture at the ficole des Beaux Arts, and was elected a member 
of the Academic P'ranyaise in i8gi, after being awarded the 
biennial prize of the institute of {Hoo in 1887. 

MERCIER, HONORE (1840-1894), Canadian lawyer and 
statesman, was the son of Jean Baptiste Merrier, farmer, and 
of Marie Kimener, his wife. He was born in the village of 
.St Athanase d’Iberville on the 15th of October J840. The 
family came from France, and settled in the district of Mont- 
magny, and later removed to Iberville. Mercier entered the 
Jesuit College of .St Mary, Montreal, at the age of fourteen, 
and throughout his life retained a warm friendship for the 
society. He married, firstly in j866 Leopoldine Boivin, and 
.secondly in 1871 Virginie St Denis. On the completion of his 
course at St Mary’s he studied law in the office of Laframboise 
and Papineau, in St Hyacinthe, and was admitted to the bar of 
the province in April 1865. At the age of twenty-two he became 
the editor of the Conservative Courrier de St Hyacinthe, and 
in this journal supported the policy of the Sicotte administration, 
which then represented the interests of Quebec, under the Act 
of Union (1840); but when Sicotte accepted a seat on the bench 
Mercier joined the Opposition, and contributed largely to the 
defeat of the Ministerial candidate. In 1864 he vigorously 
opposed the scheme of confederation, on the ground that it 
would prove fatal to the distinctive position held by the French 
Canadians. He resumed the editorship of the Courrier in 1866; 
but after a few months retired from journalism, and for the 
next five years devoted all his energy to his profession. At the 
commencement of the year 1871 the national party was organized 
^ Quebec, and Mercier supported the candidates of the party 
on the platform. In August 1872 he was elected as a member of 
the House of Commons for the county of Rouville, and proved 
a vigorous opponent of Sir John A. Macdonald on the question 
of separate schools for New Brunswick. He was a candidate 
at the general elections in 1874, but retired on the eve of the 
contest in favour of another candidate of his own party. Mercier 
entered the arena of provincial politics in May 1879 as solicitor- 
general in the Joly government, representing the county of 
St Hyacinthe; and on the defeat of the ministry in October 
he passed, with his leader, into opposition. On the retirement 
of M. Joly from the leadership of the Liberal party in Quebec 
in 1883 Mercier was chosen as his successor. Towards the close 
of 1885 the French-Canadian mind was greatly agitated over the 
execution of Louis Riel, leader of the north-west rebellion, and 
in consequence of the attitude of Mercier on this question the 
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Liberal minority in the Legislative Assembly, which had been 
reduced to fifteen, rapidly gained strength, until at the general 
elections held in October 1886 the province was carried in the 
Liberal interest. In January 1887 Mercier was sworn in as 
premier and attorney-general, and from this moment he exer¬ 
cised an extraordinary influence in the province. He succeeded 
in passing without opposition the Jesuit Estates Act, a measure 
to compensate the order for the loss of property confiscated by 
the Frown. This act came before the FederaJ House for disallow¬ 
ance, but was carried on division. When Mercier appealed to 
the electorate in 1890, his policy was endorsed, and he was able 
to give effect to many important measures. Early in 1891 he 
negotiated a loon in Europe for the province, and whilst on a 
visit to Rome he was created a count of the Roman Empire by 
Leo XIIL, who three years previously had conferred upon him 
the rank of a commander of the order of St Gregory the Great. 
Of commanding presence, firm, decisive, courteous in manner, 
convincing in argument, and deeply attached to his native 
province, he had all the qua'ities of a popular leader. For a few 
years he was the idol of the people of Quebec, and French Canada 
loomed large in the public eye; but towards the end of 1891 
serious charges were preferred against his ministry, on the ground 
that subsidies voted for railways had been diverted to political 
use, and he was dismissed by the lieutenant-governor. At the 
subsequent elections held in March 1892 he was returned for 
the county of Bonaventure, but liis party was hopelessly 
defeated. On the formation of a new government he was 
brought to trial, and declared not guilty; his health, however, 
gave way, and he never regained his former influence. 

.See Biographtr, diicours, confirmees, de I'Hon. Honoti Mercier, 
by J.-O. PcUantl (Montreal, 1893). (. 4 . G. P.) 

MERCIER, LOUIS SEBA8TIEM (1740-1814), French drama¬ 
tist and miscellaneous writer, was bom b Paris on the 6th of 
June 1740. He began his literary career by writmg heroic 
epistles, but early came to the conclusion that Boileau and 
Racine had ruined the French language, and that the true poet 
was he who wrote b prose. ' The most important of his miscel¬ 
laneous works are L’An 2^^0(1770); L’Essai sur I'arl dramatique 
(1773); Neologie {i 8 oi)i Le Tableau de Parw (1781-1788): Le 
twuveau Paris (1799); Ilistoire de France (1802) and Satire 
conire Racine et Boileau (1808). He decried French tragedy as 
a caricature of antique and foreign customs in bombastic verse, 
and advocated the comedie larmayante as understood by Diderot. 
To the philosophers he was entirely hostile. He denied that 
modern science had made any real advance; he even carried his 
conservatism so far as to maintain that the earth wu.s a circular 
flat plain around which revolved the sun. Mercier wrote some 
sixty dramas, among wliich ma}' be mentioned Jean Hennuyer 
(1772); La Destruction de la ligue (1782); Jenneval (1769); Le 
/«ge(i774); Aatah'e(1775)and LaBrouette du vinaigrier(ifj^). 
In politics he was a Moderate, and as a member of the Convention 
he voted against the death penalty for Louis XVI. During 
the Terror he was imprisoned, but was released after the fall of 
Robespierre. He died in Paris on the 25th of April 1814. 

See Leon Bcchard, Sebastien Mercier, sa vie, son oeuvre (Paris, 
1903); K. Poumic in the Revue des deux mondes (15th J uly 1903). 

MERCK, JOHANN HEINRICH (1741-1791), C>erman author 
and critic, was born at Darmstadt on the nth of April 1741, 
a few days after the death of his father, a efiemist. He studied 
law at Giessen, and in 1767 was given an appobtment in the 
paymaster's department at Darmstadt, and a year later himself 
became paymaster. For a number of years he exercised con¬ 
siderable influence upon the literary movement in Germany; 
he helped to found the Frankfurter gelehrte Anzeigen in 1772, 
and was one of the chief contributors to Nicolai’s Allgrmeine 
Bibliothek. In 1782 he accompanied the Landgravine Karoline 
of Hesse-Darmstadt to St Petersburg, and on his return was a 
guest of the duke Charles Augustus of Weimar b the Wartburg. 
Unfortunate speculations brought him bto pecunbry embarrass¬ 
ment in 1788, and although friends, notably Goethe, were ready 
to come to his assistance, his losses—combbed with the death of 
five of his children—so pr^ed upon his mbd that he committed 
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in the free tu in certain combined states, came to be looked upon 
as a powerful medicinal agent. 

Occurrence .—Mercury necur.s in nature chiefly in the form of a 
red sulphide, HgS, called cinnabar (j.v.), which, as a rule, is 
accompanied by more or less of the regulinc metal the latter 
being probably derived from the former by some secondary 
reaction. The most important mercury mines in Europe arc 
those of Almaden in Spain and of Idria in Illyria; and in America 
those of California and Texas. Deposits also occur in Russia, 
the Bavarian palatinate, in Hungary, Italy, Transylvania. 
Bohemia, Mexico, Peru and in some other countries. 

Mercury occurs in formations of all ages from the Archcan to 
the Quaternary, and it has been found m boUi sedimentary and 
eruptive rocks of the most varied cliaractcr, c.g. conglomerates, 
sandstones, shales, limestones, quartzites, slates, serpentines, 
crystalline schists, and eruptive rocks from the most acid to 
the most basic. It appears that nearly all known deposits occur 
along lines of continental uplilt, where active shearing of the 
furnititions has occurrufl. Largt* depobits arc solcltjm found in 
eniiitive rocks, but generally near such formations or near active 
or extinct hot sjirings. The deposits are of many types, simple 
fissure veins being iesi usual than comjiound, reticulated, or linked 
veins. Segregations and impregnations are very common, llie 
form of tile dcixisit seems to depend chiefly on the physical properties 
and structure ol the enclosing rocks and the nature of the lissiire 
systems that result from their disturhance. Tlw princiiial ore is 
cinnabar, though metaeinnaharite and native mercury are olten 
abundant; tlie selcnide (tiemanmte), chloride and iodide are (are. 
Of tlie associated lieavy nimerals, pyrite (or mareasiti') is almost 
universal, and ch.alcopyrite, tetraliedrite, blende .-md realgar are 
frequent. Many dcixisits eonlain traee.s ol gold and silver, and some 
(leiiosils, as the Mercur in I'tali, are more valuable for their gold 
than their mercury content. The usual gangue-forming inuierids 
are quartz, dolomite, calcite, hante, lluoispar and various zeoliUs. 
Some form of bituminous matter is one of the most universal and 
intimate associates of cinnabar. Formerly quicksilver deposits 
were supixiseJ lobe formed by siihlimalion, hut from a careful study 
ol the California occurrences S. B. Christy was convinced as early 
as 1875 that tins was unlikely, and that deiiosition Irom hot allmhiie 
sulplildc solutions was more iiroliahle. By ireatmg the black 
mercuric sulphide willi such solutions, hot and under pressuie, he 
suecooded in iirodiicmg artificial cinnahar and metaeinnaharite. He 
also showed that the mineral water at the New Almaden mmes, 
when charged with sulpliydric acid and heated under pressure, was 
capable ol etiecting the same change, and that tins method ol jiro- 
ductioii agreed ixittcr with all the facts than the suhlimatinn theory. 
(Sec " (lencsis of Cinnabar Dc]X>sits,’' Amer. Jour. Science, xvti. 
jsr.l '1 he investigations of Dr (i. F. Becker on the " Quicksilver 
deposits of the Pacific" (U..S. beo/. .S'Mwy, Mon.-xiii., I»8B) estab¬ 
lished the correctness of these views beyond doubt. 

Produclion.—Al one time the world’s supply of mercury was 
almost entirely derived from the Almaden and Idrian mines; 
but now tlie greater proportion is produced in California and 
Texas, where cinnabar was used by the Indians as a pigment, 
and first turned to metallurgical purpose in 1845 by Castellero. 
In the United States mercury has also been found in Utah, 
Ner uda, Oregon and Arizona. In tlie ibth century the Almaden 
and Idrian mines were practically the only producers of this 
metal; statistics of Almaden dating from 1564 and of Idria 
since 152s given in B. Neumann, Df> MefaZ/c (1004). Spain 
producixl 1151 metric tons in 1870, and in i88g its maximum 
of 197s tons; since then it has, on the whole, been decreasing. 
The Austria-Hungary output steadily increased to about 
550-600 tons at which it appears to remain. In 1887 Russia 
produced 64 tom.cand has steadily improved. Tlie llnited 
States output was over 1000 tons in 1871, and declined to 
800-900 in the period 1889-1892; it has since increased and 
surpassed the supply from Spain. The following table gives 
the production in various countries for selected years ;— 
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; 1905 
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370 

10(1 ' 
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Mercury is transported in steel bottles clos^ by a screw 
stopper; the Almaden and Idrian bottles contain 76 lb; and 
until the 1st ol June 1904 the Californian bottles contained 
76J lb of mercury; they now hold 75 tt>. From the smaUer 
works the metal is sometimes sent out in sheepskin bags holding 
55 lb of mercury. 

A/sfaffargy.—Chemically speaking, the extraction of mercury 
from its ores is a simple matter. Metallic mercury is easily volati¬ 
lized, and separated from the gaiigue, at temperatures far below 
redness, and cinnabar at a red heat is readily reduced to the metallic 
state hi the action of iron or lime or atmospheric oxygen, tlie sulphur 
being eliminated, in the first case as iron sulphide, m the second as 
calcium sulphide and suliihate, in the third as sulphur dioxide. A 
close iron retort would at first suggest itscll as the proper kind of 
apparatus lor carryiug out these operations, and this idea was, at 
one time, acted upon in a few small establishments lor instance, in 
that ol Zweiliriicken in the Palatinate, where lime was used as a 
decomposing agent; hut the method has now been discarded. In 
alt the large works the decomposition of the cinnahar is eflccted by 
the direct exjiosiire of the ore to the oxidizing fiauie ol a lumace, 
and the mercury vapour, which gets dillused through an immense 
mass ol combustion gases, is recovered in more or less imperfect 

condensers. j ■ l- • 

With the exception oi tlie massive deposits of Almaden in Sixiiu 
and a few of those ill California and Idria, cinnabar occurs in Inrms 
so disseminated as to make its mining very expensive. Kude hand- 
sorting ol the ores is usually praetised. \Vet concentration lias not 
been successful, liecause it nuces.sitate.s ore crusliing and extensive 
slime losses of the hriltlr cinnalmr. As a rule low-grade ores can 
he roasted directly with less loss and expense. . 4 t Almaden in 
Spain the ores average from ,■> (o 7 'Jo, hut in other parts ol the world 
much poorer ores have to be treated. In Cahlornia, in spite oi the 
high cost ol laliour, improved furnaces enable ores containing not 
more than I, % to be niiucd and roasted at a profit. 

The (uniaces originally used at Almaden and Idria differ only m 
the condensing plant. The roa.sting was carried mil in internally 
fired, vertical shafts of brickwork, ami, at Almaden, the vai'ours 
were led through a series of bottles named uludeU, so arranged that 
the neck ol one entered the sole ol the next; and at Idria the vaiiours 
were led into large brickwork chambers lined with cement, and there 
condensed. The aludcl furnace, which was designed in Ki.l.'i by 
Loiiez Saavedra Barba in Huancavulica, Peru (where cinnabar was 
discovered in 15011), and introduced at Almaden m 1O4O by Biista- 
niciite, by whose name it is sometimes known, lias now Urn entirely 
given up. The Idrian iumaee was designed in 1787 by von Ueithner; 
it was introduced at Almaden 111 1800 by Larrailaga, and used side 
hy .side witli ilie aludel furnace. Tlie crude mercury is iiurified by 
straining through dense linen or chamois leather hags. 

The most inuxirtant improvements in the metallurgy ol 
mercury are the mtroduetion of furnaces for treating coarse ores, 
and the replacement of llie old discontinuous furnaces by those 
winch work continuou.sly. I'he most successlul of these eoiitinuous 
furnaces was a modification of Count Rumford s continuous lime¬ 
kiln. This furnace was introduced at New Almaden by J. B. 
Raiidol, the author of many improvemeiils in the metallurgy of 
mercury. The succe.ss of the continuous coarse-ore furnace at New 
Almaden led Randol to attempt the continuous Ireatment of line 
ores also, and the Hueltner and Scott continuous fine-ore furnace, 
which was the result of these exjwriments solved the problem com¬ 
pletely. It contains several vertical shafts m which the descending 
ore IS retarded at will by inclined shelving, which causes it lo be 
exposed to the flames as long as may be necessary to roast it tlior- 
oughly. The time ol treatment is determined by the rapidity with 
which the roasted ore is witlulrawn at the bottom. Several similar 
furnaces are in use, as the Knox and Osborne, the Livermore and 
the Cormak-Spirck. The fumes from the roasting furnaces are 
received in masonry chambers, usually provided with water-cooled 
pipes; from these th' v pass through earthenware pipes, and finally 
‘through others of wood and glass. Not all the yieltl is in hquiit 
mercury: much of it is entangled in masses of soot that cover tlie 
condenser walls, and this Is only recovered after much labour. 

The conditions for effective condensation are: (1) The furnace 
gases should be well oxidized, to avoid the production of an excess 
of soot. Gas firing would meet this requirement better than the u.sc 
of wood or coal. (2) The volume of permanent gases passing through 
the furnace should he reduced to a minimum consistently with 
complete oxidation. (3) The cross-section of the condcn.sers should 
be sufficient to reduce the velocity of the escapinp gases, and the 
surface large enough for cooling and for the adhe.sion of condensed 
mercury. The latter requirement is best provided for by hanging 
wooden aprons in the path of the cooled gases. (4) The temperature 
of the escaping gases should not exceed 15° to 20 C., hut cooling 
below this temperature would not give any adequate return for the 
expense. Cooling by water is quicker, but more ex)iensive than by 
air. Water sprays, acting directly on the fumes, Imve not given 
cood results, on account o( the difficulty of recovering floured 
nuicksilver from the water. (5) The use of an artificial inward 
draught is absolutely necessary to control tlie operation of the 



MERCIER, H.—MERCK 


de Rome. His first mat popular successes were the “ David ” 
and “ Gloria Victis," which was shown and received the medal 
of honour of the Salon. The bronze was subsequently placed 
in the Square Montholon. “ The Genius of the Arts ” (1877), a 
relief, is in the 'Tuileries, in substitution for Barye’s “ Napoleon 
111 .”; a similar work for the tomb of Michelet (1879) is in the 
cemetery of PAre la Chaise; and in the same year MerciA produced 
the statue of Arago with accompanying reliefs, now erected at 
Perpignan. In 1882 he repeated his great patriotic success of 
1874 with a group “ Quand M6me ! ” replicas of which have been 
set up at Belfort and in the garden of the Tuileries. “ Le 
Souvenir ” (1885), a marble statue for the tomb of Mme Charles 
Ferry, is one of his most beautiful works. “ Regret,” for the 
tomb of Cabanel, was produced in 1892, along with “ William 
Tell,” now at Lausanne. MerciA al.so designed the monuments 
to “ Meissonier ” (1895), erected in the Jardin de ITnfante in 
the Louvre, and ” Faidherbe ”■ (1896) at Lille, a statue of 
" Thiers ” set up at St Germain-en-Laye, the monument to 
“ Baudry ” at PAre-la-Chaise, and that of “ Louis-Philippe and 
Queen AmAlie ” for their tomb at Dreux. His stone group of 
‘‘ Justice ” is at the Hotel de Ville, Paris. Numerous other 
statues, portrait busts, and medallions came from the sculptor’s 
hand, which gained him a medal of honour at the Paris Exhibi¬ 
tion of 1878 and the grand prix at that of 1889. Among the 
paintings exhibited by the artist are a “ Venus,” to which was 
awarded a medal in 1883, “Leda” (1884), and “Michael- 
angclo studying Anatomy ’’ (1885)—his most dramatic work 
in this medium. MerciA was appointed professor of drawing and 
sculpture at the ficole des Beaux Arts, and was elected a member 
of the Academic P'ranyaise in i8gi, after being awarded the 
biennial prize of the institute of {Hoo in 1887. 

MERCIER, HONORE (1840-1894), Canadian lawyer and 
statesman, was the son of Jean Baptiste Merrier, farmer, and 
of Marie Kimener, his wife. He was born in the village of 
.St Athanase d’Iberville on the 15th of October J840. The 
family came from France, and settled in the district of Mont- 
magny, and later removed to Iberville. Mercier entered the 
Jesuit College of .St Mary, Montreal, at the age of fourteen, 
and throughout his life retained a warm friendship for the 
society. He married, firstly in j866 Leopoldine Boivin, and 
.secondly in 1871 Virginie St Denis. On the completion of his 
course at St Mary’s he studied law in the office of Laframboise 
and Papineau, in St Hyacinthe, and was admitted to the bar of 
the province in April 1865. At the age of twenty-two he became 
the editor of the Conservative Courrier de St Hyacinthe, and 
in this journal supported the policy of the Sicotte administration, 
which then represented the interests of Quebec, under the Act 
of Union (1840); but when Sicotte accepted a seat on the bench 
Mercier joined the Opposition, and contributed largely to the 
defeat of the Ministerial candidate. In 1864 he vigorously 
opposed the scheme of confederation, on the ground that it 
would prove fatal to the distinctive position held by the French 
Canadians. He resumed the editorship of the Courrier in 1866; 
but after a few months retired from journalism, and for the 
next five years devoted all his energy to his profession. At the 
commencement of the year 1871 the national party was organized 
^ Quebec, and Mercier supported the candidates of the party 
on the platform. In August 1872 he was elected as a member of 
the House of Commons for the county of Rouville, and proved 
a vigorous opponent of Sir John A. Macdonald on the question 
of separate schools for New Brunswick. He was a candidate 
at the general elections in 1874, but retired on the eve of the 
contest in favour of another candidate of his own party. Mercier 
entered the arena of provincial politics in May 1879 as solicitor- 
general in the Joly government, representing the county of 
St Hyacinthe; and on the defeat of the ministry in October 
he passed, with his leader, into opposition. On the retirement 
of M. Joly from the leadership of the Liberal party in Quebec 
in 1883 Mercier was chosen as his successor. Towards the close 
of 1885 the French-Canadian mind was greatly agitated over the 
execution of Louis Riel, leader of the north-west rebellion, and 
in consequence of the attitude of Mercier on this question the 
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Liberal minority in the Legislative Assembly, which had been 
reduced to fifteen, rapidly gained strength, until at the general 
elections held in October 1886 the province was carried in the 
Liberal interest. In January 1887 Mercier was sworn in as 
premier and attorney-general, and from this moment he exer¬ 
cised an extraordinary influence in the province. He succeeded 
in passing without opposition the Jesuit Estates Act, a measure 
to compensate the order for the loss of property confiscated by 
the Frown. This act came before the FederaJ House for disallow¬ 
ance, but was carried on division. When Mercier appealed to 
the electorate in 1890, his policy was endorsed, and he was able 
to give effect to many important measures. Early in 1891 he 
negotiated a loon in Europe for the province, and whilst on a 
visit to Rome he was created a count of the Roman Empire by 
Leo XIIL, who three years previously had conferred upon him 
the rank of a commander of the order of St Gregory the Great. 
Of commanding presence, firm, decisive, courteous in manner, 
convincing in argument, and deeply attached to his native 
province, he had all the qua'ities of a popular leader. For a few 
years he was the idol of the people of Quebec, and French Canada 
loomed large in the public eye; but towards the end of 1891 
serious charges were preferred against his ministry, on the ground 
that subsidies voted for railways had been diverted to political 
use, and he was dismissed by the lieutenant-governor. At the 
subsequent elections held in March 1892 he was returned for 
the county of Bonaventure, but liis party was hopelessly 
defeated. On the formation of a new government he was 
brought to trial, and declared not guilty; his health, however, 
gave way, and he never regained his former influence. 

.See Biographtr, diicours, confirmees, de I'Hon. Honoti Mercier, 
by J.-O. PcUantl (Montreal, 1893). (. 4 . G. P.) 

MERCIER, LOUIS SEBA8TIEM (1740-1814), French drama¬ 
tist and miscellaneous writer, was bom b Paris on the 6th of 
June 1740. He began his literary career by writmg heroic 
epistles, but early came to the conclusion that Boileau and 
Racine had ruined the French language, and that the true poet 
was he who wrote b prose. ' The most important of his miscel¬ 
laneous works are L’An 2^^0(1770); L’Essai sur I'arl dramatique 
(1773); Neologie {i 8 oi)i Le Tableau de Parw (1781-1788): Le 
twuveau Paris (1799); Ilistoire de France (1802) and Satire 
conire Racine et Boileau (1808). He decried French tragedy as 
a caricature of antique and foreign customs in bombastic verse, 
and advocated the comedie larmayante as understood by Diderot. 
To the philosophers he was entirely hostile. He denied that 
modern science had made any real advance; he even carried his 
conservatism so far as to maintain that the earth wu.s a circular 
flat plain around which revolved the sun. Mercier wrote some 
sixty dramas, among wliich ma}' be mentioned Jean Hennuyer 
(1772); La Destruction de la ligue (1782); Jenneval (1769); Le 
/«ge(i774); Aatah'e(1775)and LaBrouette du vinaigrier(ifj^). 
In politics he was a Moderate, and as a member of the Convention 
he voted against the death penalty for Louis XVI. During 
the Terror he was imprisoned, but was released after the fall of 
Robespierre. He died in Paris on the 25th of April 1814. 

See Leon Bcchard, Sebastien Mercier, sa vie, son oeuvre (Paris, 
1903); K. Poumic in the Revue des deux mondes (15th J uly 1903). 

MERCK, JOHANN HEINRICH (1741-1791), C>erman author 
and critic, was born at Darmstadt on the nth of April 1741, 
a few days after the death of his father, a efiemist. He studied 
law at Giessen, and in 1767 was given an appobtment in the 
paymaster's department at Darmstadt, and a year later himself 
became paymaster. For a number of years he exercised con¬ 
siderable influence upon the literary movement in Germany; 
he helped to found the Frankfurter gelehrte Anzeigen in 1772, 
and was one of the chief contributors to Nicolai’s Allgrmeine 
Bibliothek. In 1782 he accompanied the Landgravine Karoline 
of Hesse-Darmstadt to St Petersburg, and on his return was a 
guest of the duke Charles Augustus of Weimar b the Wartburg. 
Unfortunate speculations brought him bto pecunbry embarrass¬ 
ment in 1788, and although friends, notably Goethe, were ready 
to come to his assistance, his losses—combbed with the death of 
five of his children—so pr^ed upon his mbd that he committed 
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Avutrian minister at Turin, at St Petersburg, and in 1766 at 
Paris, where his first work was to strengthen the alliance between 
France and Austria, which was cemented in 1770 by the marriage 
of the dauphin, afterwards Louis XVI., with Marie Antoinette, 
daughter of the empress Maria Theresa. When four years later 
Louis and Mary Antoinette ascended the throne, Merry-Argen- 
teau became one of the most powerful personages at the French 
court. He was in Paris during the turbulent years which 
heralded the Revolution, and his powerful aid was given first to 
Lom^nie de Hrienne, and then to Necker. In 1792 he became 
governor-general of the Belgian provinces, which had just been 
reduced to obedience by Austria, and here his ability and experi¬ 
ence made him a very successful ruler. Although at first in 
favour of moderate course.s, Mercy-Argenteau supported the 
action of Austria in making war upon his former ally after the 
outbreak of the Revolution, and in July 1794 he was appointed 
Austrian ambassador to Great Britain, but he died a few days 
after his arrival in London. 

See T, Juste, Le Comte de Merev-Argenteau (Brussels, i8(>3); A. 
von Arneth and A. Geoflroy, Currespondances de Marie 

Thirise avec le comte de Mercy (Paris 1674); and A. von Anictli and 
j. Flammcrmont, Correspondance secrete de Mercy avec Joseph II. 
et Kaunitz (Paris 188^1891). Mercy-Argenteau’s Correspondances 
secrites de Marie Thirise has been condonsod and translated into 
English by Lilian Smythu under the title uf A Guardian of Marie 
Antoinette (2 vols., Liondun 1902). 

HERE— 1. (From Lat. merw:, pure, unmixed ; O. I'r. inier), 
an adjective primarily indicating something pure and unmixed; 
thus “ mere wine ” implied pure and unadulterated wine, as 
“ mere folly ” expressed folly pure and simple. Modern usage 
has, however, given both to the adjective “ mere ” and the 
adverb ‘‘ merely ” a deprecatory and disparaging idea, so that 
expressions like “ the mere truth,” a “ mere statement of fact,” 
&c., often convey the impression that they are far from being 
■■ mere ” in the sense of “ entire ” or “ absolute.” but are, on the 
contrary, fragmentary and incomplete. The earlier idea of the 
word is retained in some legal phrases, especially in the phrase 
“ mere motion," that is, of one’s own initiative without help or 
suggestion from the outside. Another legal phrase is “mere 
right '■ (law Latin jus ineruvi), i.e. right without po.ssession. 

2. A word which appears in various forms in several Teutonic 
and other languages; cf. Dutch and Gcr. Meer. From the cognate 
lait. mare are derived the Romanic forms, c.g. Fr. mer, Sp in, mar, 
&c.; the word appears also in the derivative' “marsh” for 
“marish”: the ultimate origin has been taken to be an Indo- 
European root, meaning “ to die,” i.e. to lie waste; cf. Sansk. 
inaru, desert), an arm of the sea or estuary; also the naitie 
given to lakes, pools and shallow stretches of water inland. 
In the Fen countries a mere signifies a marsh or a district 
nearly always under water. 

3. (Derived from an 0 . Eng. source, maerc. a wall or 
boundary; cognate with Lat. murus, a wall), a landmark or 
boundary, also an object indicating the extent of a property 
without actually enclosing it. A special meaning is that of a 
road, which forms a dividing line between, two places. A 
“ mcresman ” is an official appointed by parochial authorities 
to ascertain tlie exact boundaries of a parish and to report 
upon tlie condition of the roads, bridges, waterways, &c., 
within them. In the mining districts of Derbyshire a mere is a 
certain measurement of land in which lead-ore is found. 

MEREDITH, GEORGE (1828-1909), British novelist and 
poet, was boni at Portsmouth, Hampshire, on the 12th of Feb¬ 
ruary 1828; th" parish church register records his baptism 
on the 9th of April. About his early life few details are recorded, 
but there is a good deal of quasi-autobiography, derived appar¬ 
ently from early associations and possibly antipathies, in .some 
of his own novels, notable Evan Harrington and Harry Rich¬ 
mond, as to which the judicious may speculate. He had, as he 
u.scd to boast, both Welsh (from his father) and Irish blood 
(from his mother) in his veins. His father, Augustus Armstrong 
Meredith, was a naval outfitter at Portsmouth (mentioned as 
such in Marryat’s Peter Simple)-, and his grandfather, Mel- 
chisedek Meredith, clearly suggested the “ Old Mel ” of Evan 


Harrington. Melchisedek was 35 when in 1796 he was initiated as 
a freemason at Portsmouth; and he appears to have been known 
locally as “ the count,” because of a romantic story as to an 
adventure he once had at Bath; he was churchwarden in 1801 and 
1804; and some of the church plate still bears his name. 

Meredith’s mother died when he was three years old, and 
he was made a ward in chancery. He was sent to school at 
Neuwied on the Rhine, and remained in Germany till he was 
sixteen. During these impressionable years he imbibed a good 
deal of the German spirit; and German influence, especially 
through the media of poetry and music, can often be traced in 
the cast uf his thought and sentiment, as well as in some of the 
intricacies of his literary style. Returning to England he was 
at first articled to a solicitor in London, but he had little inclina¬ 
tion for the law, and soon abandoned it for the more congenial 
sphere of letters, of which he had become an eager student. At 
the age of twenty-one he began to contribute poetry to the maga¬ 
zines, and he eked out a livelihood for some years by journalism, 
for the Daily News and other London papers, and for the Ipswich 
Journal, for which he wrote leaders; a certain number of his 
more characteristic fugitive writings are collected in the memo¬ 
rial edition of his works (1910). In London he became one of 
the leading .spirits in the group of young philosophical and 
positivistic Radicals, among whom were John (afterwards Lord) 
Morley, Frederic Harri.son, Cotter Morison and Admiral Maxse. 
But during the years when he was producing his finest novels 
he was practically unknown to the public. In 1849 he married 
Mrs Niiliolls, daughter of Thomas Love Peacock, the novelist, 
a widow, eight years liis senior, whasc husband had been acciden¬ 
tally drowned a few months after her first marriage (1844), 
and who had one child, a daughter; but their married life was 
broken by separation; she died in 1861, and in 1864 Meredith 
married Mis- Vulliamy, by whom he had a son and daughter. 
His second wife died in 1885. Up to that time there is little to 
record in the incidents of his life; he had not been “ discovered ” 
except by an “ honourable minority ” of readers and critics. 
It must suffice to note that during the Au.stro-ltalian War of 
1866 he acted us special correspondent for the Morning Post-, 
and though ho saw no actual fighting, he enjoyed, particularly at 
Venice, opportunities for a .study of the Italian people which he 
turned to account in several of his novels. Towards the close 
of 1867, when his friend John Morley paid a visit to America, 
Meredith undertook in his absence the editorship of the Fort¬ 
nightly Review for Messrs Chapman fir Hall. They were not only 
the publishers of his books, but he acted for many years as their 
literary adviser, in which capacity he left a reputation for being 
not only eminently wise in his selection of the books to be 
published, but both critical and encouraging to authors of 
promise whose works he found himself obliged to reject. Thomas 
Hardy and George Gissing were among those who expressed 
their grateful sense of his assistance. He was indeed one of the 
last of the old school of “ publishers’ readers.” In his early 
married life he lived near Weybridge, and later at Copsham 
between Esher and Leatherhead, while soon after his second 
marriage he settled at Ffint Cottage, Mickleham, near Dorking, 
where he remained for the rest of his life. 

Meredith’s first appearance in print was in the character, 
of a poet, and his first published poem “ Chillian Wallah,” 
may be found tnChamhers’s Journalforthe 7th of July 1849. Two 
years later he put forth a small volume of Poems (1851), which 
was at least fortunate in eliciting the praise of two judges 
whose opinion was of the first importance to a beginner. Tenny¬ 
son was at once struck by the individual flavour of the verse, 
and declared of one poem, “ Love in the Valley,” that he could 
not get the lines out of his head. Charles Kingsley's eulogy 
was at once more public and more particular. In Fraser's 
Magazine he subjected the volume to Careful consideration* 
praising it for richness and quaintness of tone that reminded 
him of Herrick, for completeness and coherence in each separate 
poem, and for the animating sweetness and health of the general 
atmosphere. At the same time he censured the laxity of 
rhythm, the occasional lack of polish, and the tendency to 
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de Rome. His first mat popular successes were the “ David ” 
and “ Gloria Victis," which was shown and received the medal 
of honour of the Salon. The bronze was subsequently placed 
in the Square Montholon. “ The Genius of the Arts ” (1877), a 
relief, is in the 'Tuileries, in substitution for Barye’s “ Napoleon 
111 .”; a similar work for the tomb of Michelet (1879) is in the 
cemetery of PAre la Chaise; and in the same year MerciA produced 
the statue of Arago with accompanying reliefs, now erected at 
Perpignan. In 1882 he repeated his great patriotic success of 
1874 with a group “ Quand M6me ! ” replicas of which have been 
set up at Belfort and in the garden of the Tuileries. “ Le 
Souvenir ” (1885), a marble statue for the tomb of Mme Charles 
Ferry, is one of his most beautiful works. “ Regret,” for the 
tomb of Cabanel, was produced in 1892, along with “ William 
Tell,” now at Lausanne. MerciA al.so designed the monuments 
to “ Meissonier ” (1895), erected in the Jardin de ITnfante in 
the Louvre, and ” Faidherbe ”■ (1896) at Lille, a statue of 
" Thiers ” set up at St Germain-en-Laye, the monument to 
“ Baudry ” at PAre-la-Chaise, and that of “ Louis-Philippe and 
Queen AmAlie ” for their tomb at Dreux. His stone group of 
‘‘ Justice ” is at the Hotel de Ville, Paris. Numerous other 
statues, portrait busts, and medallions came from the sculptor’s 
hand, which gained him a medal of honour at the Paris Exhibi¬ 
tion of 1878 and the grand prix at that of 1889. Among the 
paintings exhibited by the artist are a “ Venus,” to which was 
awarded a medal in 1883, “Leda” (1884), and “Michael- 
angclo studying Anatomy ’’ (1885)—his most dramatic work 
in this medium. MerciA was appointed professor of drawing and 
sculpture at the ficole des Beaux Arts, and was elected a member 
of the Academic P'ranyaise in i8gi, after being awarded the 
biennial prize of the institute of {Hoo in 1887. 

MERCIER, HONORE (1840-1894), Canadian lawyer and 
statesman, was the son of Jean Baptiste Merrier, farmer, and 
of Marie Kimener, his wife. He was born in the village of 
.St Athanase d’Iberville on the 15th of October J840. The 
family came from France, and settled in the district of Mont- 
magny, and later removed to Iberville. Mercier entered the 
Jesuit College of .St Mary, Montreal, at the age of fourteen, 
and throughout his life retained a warm friendship for the 
society. He married, firstly in j866 Leopoldine Boivin, and 
.secondly in 1871 Virginie St Denis. On the completion of his 
course at St Mary’s he studied law in the office of Laframboise 
and Papineau, in St Hyacinthe, and was admitted to the bar of 
the province in April 1865. At the age of twenty-two he became 
the editor of the Conservative Courrier de St Hyacinthe, and 
in this journal supported the policy of the Sicotte administration, 
which then represented the interests of Quebec, under the Act 
of Union (1840); but when Sicotte accepted a seat on the bench 
Mercier joined the Opposition, and contributed largely to the 
defeat of the Ministerial candidate. In 1864 he vigorously 
opposed the scheme of confederation, on the ground that it 
would prove fatal to the distinctive position held by the French 
Canadians. He resumed the editorship of the Courrier in 1866; 
but after a few months retired from journalism, and for the 
next five years devoted all his energy to his profession. At the 
commencement of the year 1871 the national party was organized 
^ Quebec, and Mercier supported the candidates of the party 
on the platform. In August 1872 he was elected as a member of 
the House of Commons for the county of Rouville, and proved 
a vigorous opponent of Sir John A. Macdonald on the question 
of separate schools for New Brunswick. He was a candidate 
at the general elections in 1874, but retired on the eve of the 
contest in favour of another candidate of his own party. Mercier 
entered the arena of provincial politics in May 1879 as solicitor- 
general in the Joly government, representing the county of 
St Hyacinthe; and on the defeat of the ministry in October 
he passed, with his leader, into opposition. On the retirement 
of M. Joly from the leadership of the Liberal party in Quebec 
in 1883 Mercier was chosen as his successor. Towards the close 
of 1885 the French-Canadian mind was greatly agitated over the 
execution of Louis Riel, leader of the north-west rebellion, and 
in consequence of the attitude of Mercier on this question the 
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Liberal minority in the Legislative Assembly, which had been 
reduced to fifteen, rapidly gained strength, until at the general 
elections held in October 1886 the province was carried in the 
Liberal interest. In January 1887 Mercier was sworn in as 
premier and attorney-general, and from this moment he exer¬ 
cised an extraordinary influence in the province. He succeeded 
in passing without opposition the Jesuit Estates Act, a measure 
to compensate the order for the loss of property confiscated by 
the Frown. This act came before the FederaJ House for disallow¬ 
ance, but was carried on division. When Mercier appealed to 
the electorate in 1890, his policy was endorsed, and he was able 
to give effect to many important measures. Early in 1891 he 
negotiated a loon in Europe for the province, and whilst on a 
visit to Rome he was created a count of the Roman Empire by 
Leo XIIL, who three years previously had conferred upon him 
the rank of a commander of the order of St Gregory the Great. 
Of commanding presence, firm, decisive, courteous in manner, 
convincing in argument, and deeply attached to his native 
province, he had all the qua'ities of a popular leader. For a few 
years he was the idol of the people of Quebec, and French Canada 
loomed large in the public eye; but towards the end of 1891 
serious charges were preferred against his ministry, on the ground 
that subsidies voted for railways had been diverted to political 
use, and he was dismissed by the lieutenant-governor. At the 
subsequent elections held in March 1892 he was returned for 
the county of Bonaventure, but liis party was hopelessly 
defeated. On the formation of a new government he was 
brought to trial, and declared not guilty; his health, however, 
gave way, and he never regained his former influence. 

.See Biographtr, diicours, confirmees, de I'Hon. Honoti Mercier, 
by J.-O. PcUantl (Montreal, 1893). (. 4 . G. P.) 

MERCIER, LOUIS SEBA8TIEM (1740-1814), French drama¬ 
tist and miscellaneous writer, was bom b Paris on the 6th of 
June 1740. He began his literary career by writmg heroic 
epistles, but early came to the conclusion that Boileau and 
Racine had ruined the French language, and that the true poet 
was he who wrote b prose. ' The most important of his miscel¬ 
laneous works are L’An 2^^0(1770); L’Essai sur I'arl dramatique 
(1773); Neologie {i 8 oi)i Le Tableau de Parw (1781-1788): Le 
twuveau Paris (1799); Ilistoire de France (1802) and Satire 
conire Racine et Boileau (1808). He decried French tragedy as 
a caricature of antique and foreign customs in bombastic verse, 
and advocated the comedie larmayante as understood by Diderot. 
To the philosophers he was entirely hostile. He denied that 
modern science had made any real advance; he even carried his 
conservatism so far as to maintain that the earth wu.s a circular 
flat plain around which revolved the sun. Mercier wrote some 
sixty dramas, among wliich ma}' be mentioned Jean Hennuyer 
(1772); La Destruction de la ligue (1782); Jenneval (1769); Le 
/«ge(i774); Aatah'e(1775)and LaBrouette du vinaigrier(ifj^). 
In politics he was a Moderate, and as a member of the Convention 
he voted against the death penalty for Louis XVI. During 
the Terror he was imprisoned, but was released after the fall of 
Robespierre. He died in Paris on the 25th of April 1814. 

See Leon Bcchard, Sebastien Mercier, sa vie, son oeuvre (Paris, 
1903); K. Poumic in the Revue des deux mondes (15th J uly 1903). 

MERCK, JOHANN HEINRICH (1741-1791), C>erman author 
and critic, was born at Darmstadt on the nth of April 1741, 
a few days after the death of his father, a efiemist. He studied 
law at Giessen, and in 1767 was given an appobtment in the 
paymaster's department at Darmstadt, and a year later himself 
became paymaster. For a number of years he exercised con¬ 
siderable influence upon the literary movement in Germany; 
he helped to found the Frankfurter gelehrte Anzeigen in 1772, 
and was one of the chief contributors to Nicolai’s Allgrmeine 
Bibliothek. In 1782 he accompanied the Landgravine Karoline 
of Hesse-Darmstadt to St Petersburg, and on his return was a 
guest of the duke Charles Augustus of Weimar b the Wartburg. 
Unfortunate speculations brought him bto pecunbry embarrass¬ 
ment in 1788, and although friends, notably Goethe, were ready 
to come to his assistance, his losses—combbed with the death of 
five of his children—so pr^ed upon his mbd that he committed 
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Avutrian minister at Turin, at St Petersburg, and in 1766 at 
Paris, where his first work was to strengthen the alliance between 
France and Austria, which was cemented in 1770 by the marriage 
of the dauphin, afterwards Louis XVI., with Marie Antoinette, 
daughter of the empress Maria Theresa. When four years later 
Louis and Mary Antoinette ascended the throne, Merry-Argen- 
teau became one of the most powerful personages at the French 
court. He was in Paris during the turbulent years which 
heralded the Revolution, and his powerful aid was given first to 
Lom^nie de Hrienne, and then to Necker. In 1792 he became 
governor-general of the Belgian provinces, which had just been 
reduced to obedience by Austria, and here his ability and experi¬ 
ence made him a very successful ruler. Although at first in 
favour of moderate course.s, Mercy-Argenteau supported the 
action of Austria in making war upon his former ally after the 
outbreak of the Revolution, and in July 1794 he was appointed 
Austrian ambassador to Great Britain, but he died a few days 
after his arrival in London. 

See T, Juste, Le Comte de Merev-Argenteau (Brussels, i8(>3); A. 
von Arneth and A. Geoflroy, Currespondances de Marie 

Thirise avec le comte de Mercy (Paris 1674); and A. von Anictli and 
j. Flammcrmont, Correspondance secrete de Mercy avec Joseph II. 
et Kaunitz (Paris 188^1891). Mercy-Argenteau’s Correspondances 
secrites de Marie Thirise has been condonsod and translated into 
English by Lilian Smythu under the title uf A Guardian of Marie 
Antoinette (2 vols., Liondun 1902). 

HERE— 1. (From Lat. merw:, pure, unmixed ; O. I'r. inier), 
an adjective primarily indicating something pure and unmixed; 
thus “ mere wine ” implied pure and unadulterated wine, as 
“ mere folly ” expressed folly pure and simple. Modern usage 
has, however, given both to the adjective “ mere ” and the 
adverb ‘‘ merely ” a deprecatory and disparaging idea, so that 
expressions like “ the mere truth,” a “ mere statement of fact,” 
&c., often convey the impression that they are far from being 
■■ mere ” in the sense of “ entire ” or “ absolute.” but are, on the 
contrary, fragmentary and incomplete. The earlier idea of the 
word is retained in some legal phrases, especially in the phrase 
“ mere motion," that is, of one’s own initiative without help or 
suggestion from the outside. Another legal phrase is “mere 
right '■ (law Latin jus ineruvi), i.e. right without po.ssession. 

2. A word which appears in various forms in several Teutonic 
and other languages; cf. Dutch and Gcr. Meer. From the cognate 
lait. mare are derived the Romanic forms, c.g. Fr. mer, Sp in, mar, 
&c.; the word appears also in the derivative' “marsh” for 
“marish”: the ultimate origin has been taken to be an Indo- 
European root, meaning “ to die,” i.e. to lie waste; cf. Sansk. 
inaru, desert), an arm of the sea or estuary; also the naitie 
given to lakes, pools and shallow stretches of water inland. 
In the Fen countries a mere signifies a marsh or a district 
nearly always under water. 

3. (Derived from an 0 . Eng. source, maerc. a wall or 
boundary; cognate with Lat. murus, a wall), a landmark or 
boundary, also an object indicating the extent of a property 
without actually enclosing it. A special meaning is that of a 
road, which forms a dividing line between, two places. A 
“ mcresman ” is an official appointed by parochial authorities 
to ascertain tlie exact boundaries of a parish and to report 
upon tlie condition of the roads, bridges, waterways, &c., 
within them. In the mining districts of Derbyshire a mere is a 
certain measurement of land in which lead-ore is found. 

MEREDITH, GEORGE (1828-1909), British novelist and 
poet, was boni at Portsmouth, Hampshire, on the 12th of Feb¬ 
ruary 1828; th" parish church register records his baptism 
on the 9th of April. About his early life few details are recorded, 
but there is a good deal of quasi-autobiography, derived appar¬ 
ently from early associations and possibly antipathies, in .some 
of his own novels, notable Evan Harrington and Harry Rich¬ 
mond, as to which the judicious may speculate. He had, as he 
u.scd to boast, both Welsh (from his father) and Irish blood 
(from his mother) in his veins. His father, Augustus Armstrong 
Meredith, was a naval outfitter at Portsmouth (mentioned as 
such in Marryat’s Peter Simple)-, and his grandfather, Mel- 
chisedek Meredith, clearly suggested the “ Old Mel ” of Evan 


Harrington. Melchisedek was 35 when in 1796 he was initiated as 
a freemason at Portsmouth; and he appears to have been known 
locally as “ the count,” because of a romantic story as to an 
adventure he once had at Bath; he was churchwarden in 1801 and 
1804; and some of the church plate still bears his name. 

Meredith’s mother died when he was three years old, and 
he was made a ward in chancery. He was sent to school at 
Neuwied on the Rhine, and remained in Germany till he was 
sixteen. During these impressionable years he imbibed a good 
deal of the German spirit; and German influence, especially 
through the media of poetry and music, can often be traced in 
the cast uf his thought and sentiment, as well as in some of the 
intricacies of his literary style. Returning to England he was 
at first articled to a solicitor in London, but he had little inclina¬ 
tion for the law, and soon abandoned it for the more congenial 
sphere of letters, of which he had become an eager student. At 
the age of twenty-one he began to contribute poetry to the maga¬ 
zines, and he eked out a livelihood for some years by journalism, 
for the Daily News and other London papers, and for the Ipswich 
Journal, for which he wrote leaders; a certain number of his 
more characteristic fugitive writings are collected in the memo¬ 
rial edition of his works (1910). In London he became one of 
the leading .spirits in the group of young philosophical and 
positivistic Radicals, among whom were John (afterwards Lord) 
Morley, Frederic Harri.son, Cotter Morison and Admiral Maxse. 
But during the years when he was producing his finest novels 
he was practically unknown to the public. In 1849 he married 
Mrs Niiliolls, daughter of Thomas Love Peacock, the novelist, 
a widow, eight years liis senior, whasc husband had been acciden¬ 
tally drowned a few months after her first marriage (1844), 
and who had one child, a daughter; but their married life was 
broken by separation; she died in 1861, and in 1864 Meredith 
married Mis- Vulliamy, by whom he had a son and daughter. 
His second wife died in 1885. Up to that time there is little to 
record in the incidents of his life; he had not been “ discovered ” 
except by an “ honourable minority ” of readers and critics. 
It must suffice to note that during the Au.stro-ltalian War of 
1866 he acted us special correspondent for the Morning Post-, 
and though ho saw no actual fighting, he enjoyed, particularly at 
Venice, opportunities for a .study of the Italian people which he 
turned to account in several of his novels. Towards the close 
of 1867, when his friend John Morley paid a visit to America, 
Meredith undertook in his absence the editorship of the Fort¬ 
nightly Review for Messrs Chapman fir Hall. They were not only 
the publishers of his books, but he acted for many years as their 
literary adviser, in which capacity he left a reputation for being 
not only eminently wise in his selection of the books to be 
published, but both critical and encouraging to authors of 
promise whose works he found himself obliged to reject. Thomas 
Hardy and George Gissing were among those who expressed 
their grateful sense of his assistance. He was indeed one of the 
last of the old school of “ publishers’ readers.” In his early 
married life he lived near Weybridge, and later at Copsham 
between Esher and Leatherhead, while soon after his second 
marriage he settled at Ffint Cottage, Mickleham, near Dorking, 
where he remained for the rest of his life. 

Meredith’s first appearance in print was in the character, 
of a poet, and his first published poem “ Chillian Wallah,” 
may be found tnChamhers’s Journalforthe 7th of July 1849. Two 
years later he put forth a small volume of Poems (1851), which 
was at least fortunate in eliciting the praise of two judges 
whose opinion was of the first importance to a beginner. Tenny¬ 
son was at once struck by the individual flavour of the verse, 
and declared of one poem, “ Love in the Valley,” that he could 
not get the lines out of his head. Charles Kingsley's eulogy 
was at once more public and more particular. In Fraser's 
Magazine he subjected the volume to Careful consideration* 
praising it for richness and quaintness of tone that reminded 
him of Herrick, for completeness and coherence in each separate 
poem, and for the animating sweetness and health of the general 
atmosphere. At the same time he censured the laxity of 
rhythm, the occasional lack of polish, and the tendency to 



It is part of Mer^ith’s philosophy—and this must be remem¬ 
ber^ in considering his diction—that verbal expression is 
itself a test of right thoug^ht and action. Hence is derived his 
passion for verbal analysis. Hence also his impulse towards 
and vindication of poetry—meaning still “ the best words in 
the best order and hence his own dictum, otherwise perhaps 
hard to undiscerning minds, that Song iteelf is the test by which 
truth may be tried. The passage occurs in “ The Empty 
Purse a poem which throughout is a careful though mannered 
exposition of Meredith’s general views on life— 
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Ask of thyself : This furious Yea 
Of a speech 1 thump to repeat, 

In the cause I would have prevail, 

For seed ol a nourishing wheat, 

Is it acupUd oj 5 ong 

Does it sound to llu* mind through the ear 
Right sober, pure sane? has it disciplined ieeti 
Thou wilt find it a test severe; 

' Unerring whatever the tliome. 

Itiiigs it for Kcason a melody clear. 

We have bidden old Cliaos retreat,’ 

We have called on Creation to hear; 

All forces tliat make us are one full stream. 

Meredith is generally ranked far less liigh as a poet than 
as a noveli.st. Put he can only be understood and appreciated 
properly by those who realize that not prose (in the ordinary 
sense) hul poetiy was to him the highest form of expression, and 
that only in it could he fully deliver his message, as a writer 
wlio aspired to contribute something more to the common stock 
of ideas than could be embodied dramatically in prose fiction. 

On Meredith's Sotli birthday in 1908, the homage of the 
English lilerary world was again paid in an address of con- 
gratulalion. But his health, which for many years had been 
precarious, was now failing. He died at I'lint Cottage, Box Hill, 
Surrey, on the i8th of May 1900. A strong feeling existed 
that he should he buried in Westminster Abbey, and a petition 
to that effect, which was approved by the prime minister, 
Mr A.st]uilh, \vas signed by a large number of men of letters. 
But this was not to be. A memorial service was held in the 
Abbey, but Meredith’s own remains, after cremation, were 
interred at Dorking by the grave of bis second wife He had died 
only a brief span after his old friend Swinburne, his affection 
for whom had never suffered abatement; and it was felt that, 
with them, a great epoch in English literary history had closed. 
Jhey were tlie last of tlii' great Vu torians; and in Meredith 
went the writer who had raised the creative art of the novel 
as a vehicle of character and constructive philosophy, to its 
highest point—a point higher indeed than most contemporiirv 
readers were prepared for. The estimate of his genius formed 
by • an honourable minority,” who would place him in the 
oghe.st class (if all, b)- Slial cspearc, has yet to be confirmed by 
the wider suffrage ol posterity. 

A carefully compiled bibliography by John Lane was included in 
(■■haractcrishcs, by K. Le Ualliennc (i8nn) 
tia^s yinputhetic essay in criticism wa* the first sulatantial publi- 
dressed to that stimulation of a wider appreciation of 
Ma^HI) which was carried on by several later books, perhaps tlie 
ft . of which IS M. St urge Henderson’.s George Meredith: Novelist. 
Joel, hefortnrr (igoN); but .such earlier testimonies to Meredith's 
(Bjportance as Jiislin McCarlhy’s, in hisi/iiforr of Our Own Times 
be forgotten. See also J. A. Hamraerton, Gei/ree Mere- 
ttttn in Aiteedote.s and Criticism {n>o()l (ip Cii ) 

MEREJKOVSKY (or Merezhkovskiv), DMITRI SERGYEE- 
VICH (1865- ), Ru.ssian novelLst and critic, was born at 

St Petersburg in 1865. His trilogy of historical romances 
collectively entitled Christ and Antichrist, has been translated 
mto many European languages, notably English and French 
It comprises Snterl Dogov (Eng.-trans. “The Death of the 
Wds,” London, 1901), the central figure in which is Julian 
the Apostate; Voskresenie Bogi (“The Forerunner,” London, 
1902), which describes the life and times of Leonardo da Vinci • 
and AntMriid : Petr i Aleksycy (“ Peter and Alexis,” London’ 
1905). which is based on the tragic story of the relations between 
Great and his son. The influence of Sienkiewicz 
can be traced in many of Merejkovsky’s writings, which include | 


CTJtical studies of Hiny the Younger, Calderon, Montaigne, 
Ibsen, Tolstoy {TaUtoy as Mm mi Artist, London, looa) 
and of Gorki and other Russi^ writers. Merejkovsky married 
Zinaida Nikolaevna, known in Russia for her poems, essays 
and short stories written under the pseudonym of Zinaida 
Hippius ((ir Gippius); her collected poems (1880-1001) were 
published in Moscow in 1904. 

MERES, FRANCIS (1565-1647), English divine and author 
was bom at Ei’ton in the Holland division of Lincolnshire 
m 1565. He was educated at Pembroke College, Cambridge 
where he graduated B.A. in 1587, and M.A. in 1591. Twii 
years later he was incorporated M.A. of Oxford. His kinsman 
John Meres, was high sheriff of Lincolnshire in 1596, and appor- 
mtly helped him in the early part of his career. In 1602 he 
^ame rector of Wing in Rutland, where he had a school. 
He died on the 29th of January 1647, Meres rendered imm^ns o 
service to tlie lustory (jf Elizabethan literature by the publication 
of his Palladis Tatnia, Wits Treasury (1598). It was one of 
a series of volumes of short pithy sayings, the first of which was 
Poltteuphuia: Wits Commonwealih (1597), compiled by John 
Bodenham or by Nicholas Ling, the publisher. The Palladis 
lumta contained moral and critical reflections borrowed from 
various sources, Md embraced sections on books, on philosophy, 
on music and painting, and a famous “ Comparative Discourse 
of our English poets with the Greeke, Latin, and Italian poets.” 
This chapter enumerates the Englisii poets from Chaucer to 
Meres s own day, and in each case a comparison with some 
classical author is instituted. The book was issued in 1634 
M a school book, and has been partially reprinted in the Ancient 
CnticaL Essays (1811-1815) of Joseph Haslewood, Professor 
E. libers English Garner, and Gregory Smith’s Elizabethan 
Crtltcd Essays (1904). A sermon entitled Gods Arithmeticke 
(1597), and two translations from the Spanish of Luis de Granada 
entitled Granados Devotion and the Sinners Guide (isqg) com¬ 
plete the list of his works. ' 

ISERGANSKR, a word due to C. Gesner {Hist, animaliutn 
111. 129) in 1555, and for long used in English as the general 
name fur a group of fish-eating ducks possessing great diving 
powers, and forming the genus Mergus of Linnaeus, now regarded 
by ornithologists as a sub-family, A/erginar,of the family^«a/(dae. 
llie mergansers have a long, narrow bill, with a small but 
evident hook at the tip, and the edges of both mandibles beset 
by numerous homy dentieulations, whence in English the name 
of saw-bill ” is frequently applied to them. Otherwise their 
structure does not much depart from the Anatine or Fuliguline 
type. All the species bear a more or less developed crest or 
tifft on the head. Three of them, Mergus merganser or castor, 
M serratnr, and M. albellus, are found over the northern parts 
of th(i Old World, and of these the first two also inhabit North 
America, which has besides a fourth species, M. eucuUatus 
said to have occasionally visited Britain. M. merganser' 
commonly known as the goosander, is the largest species being 
nearly as big as the smaller geese, and the adult male in breeding- 
attire is a very beautiful bird, conspicuous with his dark glossy- 
green head, rich salmon-coloured breast, and the upper part 
of the body and wings black and white. This full plumage 
IS nut assumed till the second year, and in the meantime L 
well as m thi' post-nuptial dress, the male much resembles 
the female, having, like her, a reddish-browfi head, the upper 
parts grey and the lower white. In this condition the bmd 
IS often known as the “ dun diver.” This species breeds abun¬ 
dantly in many parts of Scandinavia, Russia, Siberia and North 
America and occasionally in Scotland. M. serrator, commonly 
called the red-breasted merganser, is a somewhat smaller bird- 
and, while the fully dressed male wants the delicate hue of 
the lower parts, he has a gorget of rufous mottled with black, 
below which IS a patch of white feathers, broadlv edged with 
black. Both these species have the bill and feet of a bright 
reddish-orangCj while the much smaller M. albellus, known as 
the smew, has these parts of a lead colour, and the breeding 
plum^e of the adult male is white, with quaint crescentic 
markings of black, and the flanks most beautifully vermiculated. 
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M. cucuUatus, the hooded merganser of' North America, is in 
size intermediate between M. aibellus and M. serrator; the male 
is easily recognizable by his broad semicircular crest, bearing 
a fanshaped patch of white, and his elongated subscapulars of 
white edged with black. The conformation of the trachea 
in the m^e of M. merganser, M. serrator and M. cucullatus 
is very like that of the ducks of the genus Clangula, but 
M. aibellus has a less exaggerated development more resembling 
that of the ordinary Fuligula.^ From the southern hemisphere 
two species of Mergus have been described, M. octosetaceus or 
brasilianus, L. 1 ’. Vieillot {N. Diet. d’Hist. natureUe, ed. a, vol. xi v. 
p. 2Z2: (iat. ties oiseaux, tom. ii. p. 209, pi. 283), inhabiting 
South America, of which but few specimens have been obtained, 
having some general resemblance to Al. serrator, but much more 
darkly coloured, and M. australis, Hombron and jacqueraont 
(Ann. sc. nat. zoologie, ser. 2, vol. xvi. p. 320; Voy. au Pol Sud, 
oiseaux, pi. 31, fig. 2), known only by the unique example in 
the Paris Museum procured by the French Antarctic expedition 
in the Auckland Islands. 

Often associated with the mergansers is the genus Merganetta, 
the so-called torrent-ducks of South America, of which six 
species have been de.scribed; but they possess spiny tails and 
have their wings armed with a spur. These with Hymenolaemus 
malacorhynchus, the blue duck of New Zealand, and A'afvadort'oa 
waigiuensts of Waigiou are placed in the sub-family Mergan- 
eltinac. (A. N.) 

MERGENTHEIM, a town of Germany, in the kingdom of 
Wiirttemberg, situated in the valley of the Tauber, 7 m. S. 
from Ijiuda by rail. Pop. (1905), 4535. It contains an Evan¬ 
gelical and three Roman Gatholic churches, a Latin and other 
schools, and a magnificent castle with a natural liistory collection 
and the archives of the Teutonic order. This is now used 
as barracks. The industries of the town include tanning, the 
manufacture of agricultural machinery and wine-making. 
Near the town is a medicinal spring called the Karlsbad. 

Mergcntheim (Martae doinus) is mentioned in chronicles 
as early as 1058, as the residence of the family of the counts 
of llohentohe, who early in the t3th century assigned the greater 
part of their estates in and around Mcrgentheim to the Teutonic- 
order. It rapidly increased in fame, and became the most 
important of the eleven commanderies of that society. On 
the secularization of the Teutonic Order in Prussia in 1525, 
Mergcntheim became the residence of the grand master, and 
remained so until the final dissolution of the order in 1809. 

Sec HOrioR, Das liarlshad bei Mergcntheim (Mergcntheim, 1887); 
and Schmitt, (larnisongcschichtc dcr Stadt Mergcntheim (Stuttgart, 
1893). 

MERGER (Fr. merger, to sink), in law, the sinking or 
“ drowning ” of a lesser estate in a greater, when the two come 
together in one and the same person without any intervening 
estate. In order to effect a merger the two estates must vest 
in the same person at the same time, must be immediately 
expectant one on the other, and the expectant estate must be 
larger than the preceding e.state. The term is also used for the 
extinguishment of any light, contract, &c., by absorption in 
another, c.g. the acceptance of a higher security for a lower, 
or the embodying of a simple contract in a deed. 

BIERGUl, the southernmost district of Lower Burma, in the 
Tenasserim division, bounded on the W. by the Bay of Bengal 
and on the E. by Siam. Area 9789 sq. m. Two principal 
ranges cross the district from north to south, running almost 
'Hybrids between, as is ]>resumed, M. aibellus and Clangula 
elauciun, the common goldeii-eyc, liave been described and figured 
niimbock, Isi.s, i8,)i, 300, tab. iii.; Drelim, Naturgesch. oiler Peg. 
Deutschlands, p. Olo; Nanmann, Pog. Veutschlavds, xii. 19.1, 
frontispiece; Kjairbiilling, Jour, filr Orniiholngie, 1853, Extrahoft, 
p. 2Q, Naumannta, 1833, p. 327, Ormthvl. danica, tab. Iv., suppl. 
tub. 29) under the names of Mergus anatarius, Clangula angustirostris, 
and .‘liifls [Chmgulu) nicigohlcs, as tliough they were a distinct 
species; but the remarks of De Selys-Longchamps {Bull. Ac. Sc. 
Bruxelles, 1845, pt. ii. p. 334, and 1856, pt. ii. p. 21) leave little 
room fur doubt as to their origin, which, when the cryptogamic 
habit and common range of their putative parents, die former 
unknown to the author last-named, is considered, will seem to be 
still more likely. 


parallel to each other for a considerable distance, with the 
Tenasserim river winding between them till it turns south 
and flows through a narrow rocky gorge in the westernmost 
range to the sea. The whole district, from the water’s edge 
to ^e loftiest mountain on the eastern boundary, may be 
regarded as almost unbroken forest. The timber trees found 
towards the interior, and on the higher elevations, are of great 
size and beauty, the must valuable being teak ('Jectona grandis), 
then-gan (Hopea odorata), ka-gnyeng (Dipterocarpus laevis), &c. 
The coast-line of the district, off which lies an archipelago of 
two hundred and seven islands, is much broken, and for several 
miles inland is very little raised above sea-level, and is drained 
by numerous muddy tidal creeks. Southwards of Mergui 
town it consists chiefly of low mangrove .swamps alternating 
with small fertile rice plains. After passing the mangrove 
limits, the ground to the ca.st gradually rises till it becomes 
mountainous, even to the banks of the rivers, and finally cul¬ 
minates in the grand natural barrier dividing Burma from 
Siam. The four principal rivers are the Tenasserim, Le-nya, 
Pakchan and Palauk, the first three being navigable for a 
considerable distance. Coal is found on the banks of the 
Tenasserim and its tributaries, but is still unworked. Gold, 
copper, iron and manganese arc also found in various parts 
of the district, and there are tin mines at Maliwun, upon which 
European methods have been tried without much profit, owing 
to the 1 o.st of labour. 

From the notices of early travellers it appears that Mergui, 
when under Siamese rule, before it passed to the Burmese, 
was a rich and densely peopled country. On its occtipation by 
the British in 1824-1825 it was found to be almost depopulated 
—the result of border warfare and of the cruelties exercised 
by the Burmese conquerors. At that time the entire inhabitants 
numbered only jo,ooo. It had a population of 88,744 190L 

showing an increase of la % in the decade and giving a density 
of 9 inliabitants to the sq. m. Mergui carries on a flourish¬ 
ing trade with Rangoon, Bassein and the Straits Settlements. 
The ihief exports consist of rice, rattans, torches, dried fish, 
areca-nuts, sesamum seeds, molasses, sea-slugs, edible birds’ nests 
and tin. The .staple imports arc piece goods, tobacco, cotton, 
earthenware, tea and sugar. 'I'hc climate is remarkably healthy, 
the heat due to its tropical situation being moderated by land 
and sea breezC'-. The rainfall is very heavy and usually exceeds 
150 inches. 

Mergui town has risen into prominence in recent years as 
the centre of the jic-irling trade in the neighbouring archipelago. 
'ITie pearling grounds were practically unknown in 1890, but 
in the following decade they produced pearls and mother-of- 
pearl shell of considerable value. In T901 the population was 
11.987; but the census is taken at a time when many of the 
fishermen and their families are away in the islands. There is 
a considerahlc coasting trade with other Burmese ports and 
with the Straits Settlements. 

MERGUI ARCHIPELAGO, a cluster of islands in the 
of Bengal, near the .southern coast of Lower Burma. They 
are chiefly noted for their picturesque beauty, some of them 
rising to 3000 ft. They ore only sparsely inhabited by the 
island race of Sellings. , 

MERIAN, MATTHEW (1593-1650), Swiss engraver, was 
bom in Basel, on the 25th of September 159,3. The family 
came originally from near Delimont, hut in his grandfather’', 
time settled in Basel, where in 1553 it obtained the burghership 
of the city. As Matthew early showed signs of artistic tastes, 
he was placed (1609) under the care of Dietrich Meyer, a painter 
and engraver of Zurich (1572-1658). He went on to Nancy 
in 1613, where he already displayed considerable talents as an 
engraver on copper. After studying in Paris, Stuttgart (1616) 
and the Low Countries, he came to Frankfort, where in 1618 
he married the eldest daughter of J. T. de Bry, who was a 
jiublisher and bookseller as well as an engraver. Merian worked 
for some time with his father-in-law in Oppenheim, but then 
returned to Basel, whence he came back (1624) to Frankfort 
after Bry’s death (1623), in order to take over his business; 



It is part of Mer^ith’s philosophy—and this must be remem¬ 
ber^ in considering his diction—that verbal expression is 
itself a test of right thoug^ht and action. Hence is derived his 
passion for verbal analysis. Hence also his impulse towards 
and vindication of poetry—meaning still “ the best words in 
the best order and hence his own dictum, otherwise perhaps 
hard to undiscerning minds, that Song iteelf is the test by which 
truth may be tried. The passage occurs in “ The Empty 
Purse a poem which throughout is a careful though mannered 
exposition of Meredith’s general views on life— 
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Ask of thyself : This furious Yea 
Of a speech 1 thump to repeat, 

In the cause I would have prevail, 

For seed ol a nourishing wheat, 

Is it acupUd oj 5 ong 

Does it sound to llu* mind through the ear 
Right sober, pure sane? has it disciplined ieeti 
Thou wilt find it a test severe; 

' Unerring whatever the tliome. 

Itiiigs it for Kcason a melody clear. 

We have bidden old Cliaos retreat,’ 

We have called on Creation to hear; 

All forces tliat make us are one full stream. 

Meredith is generally ranked far less liigh as a poet than 
as a noveli.st. Put he can only be understood and appreciated 
properly by those who realize that not prose (in the ordinary 
sense) hul poetiy was to him the highest form of expression, and 
that only in it could he fully deliver his message, as a writer 
wlio aspired to contribute something more to the common stock 
of ideas than could be embodied dramatically in prose fiction. 

On Meredith's Sotli birthday in 1908, the homage of the 
English lilerary world was again paid in an address of con- 
gratulalion. But his health, which for many years had been 
precarious, was now failing. He died at I'lint Cottage, Box Hill, 
Surrey, on the i8th of May 1900. A strong feeling existed 
that he should he buried in Westminster Abbey, and a petition 
to that effect, which was approved by the prime minister, 
Mr A.st]uilh, \vas signed by a large number of men of letters. 
But this was not to be. A memorial service was held in the 
Abbey, but Meredith’s own remains, after cremation, were 
interred at Dorking by the grave of bis second wife He had died 
only a brief span after his old friend Swinburne, his affection 
for whom had never suffered abatement; and it was felt that, 
with them, a great epoch in English literary history had closed. 
Jhey were tlie last of tlii' great Vu torians; and in Meredith 
went the writer who had raised the creative art of the novel 
as a vehicle of character and constructive philosophy, to its 
highest point—a point higher indeed than most contemporiirv 
readers were prepared for. The estimate of his genius formed 
by • an honourable minority,” who would place him in the 
oghe.st class (if all, b)- Slial cspearc, has yet to be confirmed by 
the wider suffrage ol posterity. 

A carefully compiled bibliography by John Lane was included in 
(■■haractcrishcs, by K. Le Ualliennc (i8nn) 
tia^s yinputhetic essay in criticism wa* the first sulatantial publi- 
dressed to that stimulation of a wider appreciation of 
Ma^HI) which was carried on by several later books, perhaps tlie 
ft . of which IS M. St urge Henderson’.s George Meredith: Novelist. 
Joel, hefortnrr (igoN); but .such earlier testimonies to Meredith's 
(Bjportance as Jiislin McCarlhy’s, in hisi/iiforr of Our Own Times 
be forgotten. See also J. A. Hamraerton, Gei/ree Mere- 
ttttn in Aiteedote.s and Criticism {n>o()l (ip Cii ) 

MEREJKOVSKY (or Merezhkovskiv), DMITRI SERGYEE- 
VICH (1865- ), Ru.ssian novelLst and critic, was born at 

St Petersburg in 1865. His trilogy of historical romances 
collectively entitled Christ and Antichrist, has been translated 
mto many European languages, notably English and French 
It comprises Snterl Dogov (Eng.-trans. “The Death of the 
Wds,” London, 1901), the central figure in which is Julian 
the Apostate; Voskresenie Bogi (“The Forerunner,” London, 
1902), which describes the life and times of Leonardo da Vinci • 
and AntMriid : Petr i Aleksycy (“ Peter and Alexis,” London’ 
1905). which is based on the tragic story of the relations between 
Great and his son. The influence of Sienkiewicz 
can be traced in many of Merejkovsky’s writings, which include | 


CTJtical studies of Hiny the Younger, Calderon, Montaigne, 
Ibsen, Tolstoy {TaUtoy as Mm mi Artist, London, looa) 
and of Gorki and other Russi^ writers. Merejkovsky married 
Zinaida Nikolaevna, known in Russia for her poems, essays 
and short stories written under the pseudonym of Zinaida 
Hippius ((ir Gippius); her collected poems (1880-1001) were 
published in Moscow in 1904. 

MERES, FRANCIS (1565-1647), English divine and author 
was bom at Ei’ton in the Holland division of Lincolnshire 
m 1565. He was educated at Pembroke College, Cambridge 
where he graduated B.A. in 1587, and M.A. in 1591. Twii 
years later he was incorporated M.A. of Oxford. His kinsman 
John Meres, was high sheriff of Lincolnshire in 1596, and appor- 
mtly helped him in the early part of his career. In 1602 he 
^ame rector of Wing in Rutland, where he had a school. 
He died on the 29th of January 1647, Meres rendered imm^ns o 
service to tlie lustory (jf Elizabethan literature by the publication 
of his Palladis Tatnia, Wits Treasury (1598). It was one of 
a series of volumes of short pithy sayings, the first of which was 
Poltteuphuia: Wits Commonwealih (1597), compiled by John 
Bodenham or by Nicholas Ling, the publisher. The Palladis 
lumta contained moral and critical reflections borrowed from 
various sources, Md embraced sections on books, on philosophy, 
on music and painting, and a famous “ Comparative Discourse 
of our English poets with the Greeke, Latin, and Italian poets.” 
This chapter enumerates the Englisii poets from Chaucer to 
Meres s own day, and in each case a comparison with some 
classical author is instituted. The book was issued in 1634 
M a school book, and has been partially reprinted in the Ancient 
CnticaL Essays (1811-1815) of Joseph Haslewood, Professor 
E. libers English Garner, and Gregory Smith’s Elizabethan 
Crtltcd Essays (1904). A sermon entitled Gods Arithmeticke 
(1597), and two translations from the Spanish of Luis de Granada 
entitled Granados Devotion and the Sinners Guide (isqg) com¬ 
plete the list of his works. ' 

ISERGANSKR, a word due to C. Gesner {Hist, animaliutn 
111. 129) in 1555, and for long used in English as the general 
name fur a group of fish-eating ducks possessing great diving 
powers, and forming the genus Mergus of Linnaeus, now regarded 
by ornithologists as a sub-family, A/erginar,of the family^«a/(dae. 
llie mergansers have a long, narrow bill, with a small but 
evident hook at the tip, and the edges of both mandibles beset 
by numerous homy dentieulations, whence in English the name 
of saw-bill ” is frequently applied to them. Otherwise their 
structure does not much depart from the Anatine or Fuliguline 
type. All the species bear a more or less developed crest or 
tifft on the head. Three of them, Mergus merganser or castor, 
M serratnr, and M. albellus, are found over the northern parts 
of th(i Old World, and of these the first two also inhabit North 
America, which has besides a fourth species, M. eucuUatus 
said to have occasionally visited Britain. M. merganser' 
commonly known as the goosander, is the largest species being 
nearly as big as the smaller geese, and the adult male in breeding- 
attire is a very beautiful bird, conspicuous with his dark glossy- 
green head, rich salmon-coloured breast, and the upper part 
of the body and wings black and white. This full plumage 
IS nut assumed till the second year, and in the meantime L 
well as m thi' post-nuptial dress, the male much resembles 
the female, having, like her, a reddish-browfi head, the upper 
parts grey and the lower white. In this condition the bmd 
IS often known as the “ dun diver.” This species breeds abun¬ 
dantly in many parts of Scandinavia, Russia, Siberia and North 
America and occasionally in Scotland. M. serrator, commonly 
called the red-breasted merganser, is a somewhat smaller bird- 
and, while the fully dressed male wants the delicate hue of 
the lower parts, he has a gorget of rufous mottled with black, 
below which IS a patch of white feathers, broadlv edged with 
black. Both these species have the bill and feet of a bright 
reddish-orangCj while the much smaller M. albellus, known as 
the smew, has these parts of a lead colour, and the breeding 
plum^e of the adult male is white, with quaint crescentic 
markings of black, and the flanks most beautifully vermiculated. 
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M. cucuUatus, the hooded merganser of' North America, is in 
size intermediate between M. aibellus and M. serrator; the male 
is easily recognizable by his broad semicircular crest, bearing 
a fanshaped patch of white, and his elongated subscapulars of 
white edged with black. The conformation of the trachea 
in the m^e of M. merganser, M. serrator and M. cucullatus 
is very like that of the ducks of the genus Clangula, but 
M. aibellus has a less exaggerated development more resembling 
that of the ordinary Fuligula.^ From the southern hemisphere 
two species of Mergus have been described, M. octosetaceus or 
brasilianus, L. 1 ’. Vieillot {N. Diet. d’Hist. natureUe, ed. a, vol. xi v. 
p. 2Z2: (iat. ties oiseaux, tom. ii. p. 209, pi. 283), inhabiting 
South America, of which but few specimens have been obtained, 
having some general resemblance to Al. serrator, but much more 
darkly coloured, and M. australis, Hombron and jacqueraont 
(Ann. sc. nat. zoologie, ser. 2, vol. xvi. p. 320; Voy. au Pol Sud, 
oiseaux, pi. 31, fig. 2), known only by the unique example in 
the Paris Museum procured by the French Antarctic expedition 
in the Auckland Islands. 

Often associated with the mergansers is the genus Merganetta, 
the so-called torrent-ducks of South America, of which six 
species have been de.scribed; but they possess spiny tails and 
have their wings armed with a spur. These with Hymenolaemus 
malacorhynchus, the blue duck of New Zealand, and A'afvadort'oa 
waigiuensts of Waigiou are placed in the sub-family Mergan- 
eltinac. (A. N.) 

MERGENTHEIM, a town of Germany, in the kingdom of 
Wiirttemberg, situated in the valley of the Tauber, 7 m. S. 
from Ijiuda by rail. Pop. (1905), 4535. It contains an Evan¬ 
gelical and three Roman Gatholic churches, a Latin and other 
schools, and a magnificent castle with a natural liistory collection 
and the archives of the Teutonic order. This is now used 
as barracks. The industries of the town include tanning, the 
manufacture of agricultural machinery and wine-making. 
Near the town is a medicinal spring called the Karlsbad. 

Mergcntheim (Martae doinus) is mentioned in chronicles 
as early as 1058, as the residence of the family of the counts 
of llohentohe, who early in the t3th century assigned the greater 
part of their estates in and around Mcrgentheim to the Teutonic- 
order. It rapidly increased in fame, and became the most 
important of the eleven commanderies of that society. On 
the secularization of the Teutonic Order in Prussia in 1525, 
Mergcntheim became the residence of the grand master, and 
remained so until the final dissolution of the order in 1809. 

Sec HOrioR, Das liarlshad bei Mergcntheim (Mergcntheim, 1887); 
and Schmitt, (larnisongcschichtc dcr Stadt Mergcntheim (Stuttgart, 
1893). 

MERGER (Fr. merger, to sink), in law, the sinking or 
“ drowning ” of a lesser estate in a greater, when the two come 
together in one and the same person without any intervening 
estate. In order to effect a merger the two estates must vest 
in the same person at the same time, must be immediately 
expectant one on the other, and the expectant estate must be 
larger than the preceding e.state. The term is also used for the 
extinguishment of any light, contract, &c., by absorption in 
another, c.g. the acceptance of a higher security for a lower, 
or the embodying of a simple contract in a deed. 

BIERGUl, the southernmost district of Lower Burma, in the 
Tenasserim division, bounded on the W. by the Bay of Bengal 
and on the E. by Siam. Area 9789 sq. m. Two principal 
ranges cross the district from north to south, running almost 
'Hybrids between, as is ]>resumed, M. aibellus and Clangula 
elauciun, the common goldeii-eyc, liave been described and figured 
niimbock, Isi.s, i8,)i, 300, tab. iii.; Drelim, Naturgesch. oiler Peg. 
Deutschlands, p. Olo; Nanmann, Pog. Veutschlavds, xii. 19.1, 
frontispiece; Kjairbiilling, Jour, filr Orniiholngie, 1853, Extrahoft, 
p. 2Q, Naumannta, 1833, p. 327, Ormthvl. danica, tab. Iv., suppl. 
tub. 29) under the names of Mergus anatarius, Clangula angustirostris, 
and .‘liifls [Chmgulu) nicigohlcs, as tliough they were a distinct 
species; but the remarks of De Selys-Longchamps {Bull. Ac. Sc. 
Bruxelles, 1845, pt. ii. p. 334, and 1856, pt. ii. p. 21) leave little 
room fur doubt as to their origin, which, when the cryptogamic 
habit and common range of their putative parents, die former 
unknown to the author last-named, is considered, will seem to be 
still more likely. 


parallel to each other for a considerable distance, with the 
Tenasserim river winding between them till it turns south 
and flows through a narrow rocky gorge in the westernmost 
range to the sea. The whole district, from the water’s edge 
to ^e loftiest mountain on the eastern boundary, may be 
regarded as almost unbroken forest. The timber trees found 
towards the interior, and on the higher elevations, are of great 
size and beauty, the must valuable being teak ('Jectona grandis), 
then-gan (Hopea odorata), ka-gnyeng (Dipterocarpus laevis), &c. 
The coast-line of the district, off which lies an archipelago of 
two hundred and seven islands, is much broken, and for several 
miles inland is very little raised above sea-level, and is drained 
by numerous muddy tidal creeks. Southwards of Mergui 
town it consists chiefly of low mangrove .swamps alternating 
with small fertile rice plains. After passing the mangrove 
limits, the ground to the ca.st gradually rises till it becomes 
mountainous, even to the banks of the rivers, and finally cul¬ 
minates in the grand natural barrier dividing Burma from 
Siam. The four principal rivers are the Tenasserim, Le-nya, 
Pakchan and Palauk, the first three being navigable for a 
considerable distance. Coal is found on the banks of the 
Tenasserim and its tributaries, but is still unworked. Gold, 
copper, iron and manganese arc also found in various parts 
of the district, and there are tin mines at Maliwun, upon which 
European methods have been tried without much profit, owing 
to the 1 o.st of labour. 

From the notices of early travellers it appears that Mergui, 
when under Siamese rule, before it passed to the Burmese, 
was a rich and densely peopled country. On its occtipation by 
the British in 1824-1825 it was found to be almost depopulated 
—the result of border warfare and of the cruelties exercised 
by the Burmese conquerors. At that time the entire inhabitants 
numbered only jo,ooo. It had a population of 88,744 190L 

showing an increase of la % in the decade and giving a density 
of 9 inliabitants to the sq. m. Mergui carries on a flourish¬ 
ing trade with Rangoon, Bassein and the Straits Settlements. 
The ihief exports consist of rice, rattans, torches, dried fish, 
areca-nuts, sesamum seeds, molasses, sea-slugs, edible birds’ nests 
and tin. The .staple imports arc piece goods, tobacco, cotton, 
earthenware, tea and sugar. 'I'hc climate is remarkably healthy, 
the heat due to its tropical situation being moderated by land 
and sea breezC'-. The rainfall is very heavy and usually exceeds 
150 inches. 

Mergui town has risen into prominence in recent years as 
the centre of the jic-irling trade in the neighbouring archipelago. 
'ITie pearling grounds were practically unknown in 1890, but 
in the following decade they produced pearls and mother-of- 
pearl shell of considerable value. In T901 the population was 
11.987; but the census is taken at a time when many of the 
fishermen and their families are away in the islands. There is 
a considerahlc coasting trade with other Burmese ports and 
with the Straits Settlements. 

MERGUI ARCHIPELAGO, a cluster of islands in the 
of Bengal, near the .southern coast of Lower Burma. They 
are chiefly noted for their picturesque beauty, some of them 
rising to 3000 ft. They ore only sparsely inhabited by the 
island race of Sellings. , 

MERIAN, MATTHEW (1593-1650), Swiss engraver, was 
bom in Basel, on the 25th of September 159,3. The family 
came originally from near Delimont, hut in his grandfather’', 
time settled in Basel, where in 1553 it obtained the burghership 
of the city. As Matthew early showed signs of artistic tastes, 
he was placed (1609) under the care of Dietrich Meyer, a painter 
and engraver of Zurich (1572-1658). He went on to Nancy 
in 1613, where he already displayed considerable talents as an 
engraver on copper. After studying in Paris, Stuttgart (1616) 
and the Low Countries, he came to Frankfort, where in 1618 
he married the eldest daughter of J. T. de Bry, who was a 
jiublisher and bookseller as well as an engraver. Merian worked 
for some time with his father-in-law in Oppenheim, but then 
returned to Basel, whence he came back (1624) to Frankfort 
after Bry’s death (1623), in order to take over his business; 




yeus; it partook at olte tin» of die diaiWO^ of loVe^ kt 
of that of aimple friendship, and Mintni«.i$ exhibited, in the 
letters under the most euf^uiagiy diverse li^ts, moet of them 
more or less amiable, end all interesting The correspondence 
with Panizzi has somewhat less personal interest. But Miiiside 
often visited England, where m bad many ^ends (amo^ 
whom the late Mr Ellice of Glengarry was the chief), and certain 
sinularities of taste drew him closer to Panizzi personally, 
while during part of the empire the two served as the chazmcl 
for a kind of unofficial diplomacy between the empscor and 
certain English statesmen. These letters, are full of shrewd 
aperftu on. the state of Europe at difierent times. Both senes, 
and others since published, a|xnmd in.gpsaip, in amii;^ anec¬ 
dotes, in sharp literary criticism, while hotn contain evidences 
of a cynical and Rabelaisian or Swiitiw humour whsch w(u yofy 
strong in M^rim^e. Thisi^racteristicissaidtobesonromii^t 
in a correspondence with another friend, which now lies 14 the 
library at Avignon, that there is but litGe chance of its ever 
being printed. A fourth collection of letters, of much inferior 
extent and interest, has been printed by Blam de Bury under 
the title of Lettres i me auire inconnue (1873), ^ others stili 
by d’llaussonville (1888), and in the Revue its deuat mendes 
(1896). In the latter years of his life Mdrim^e suffered very 
much from ill health. It was necessary for biro to pass all has 
winters at Cannes, where his constant companions were two 
aged English ladies, friends of his mother. The Terrible Year 
found him completely broken in health and anticipating the 
worst for France. He lived long enough to see his fears realized, 
and to express his grief in some last letters, and he died at Cannes 
on the i3rd of September 1870. 

M^rimde’s character was a peculiar and in some respects 
an unfortunate one, but by no means unintelligible. Partly 
by temperament, partly it Ls said owing to some childish experi¬ 
ence, when he discovered that he had been duped and determined 
never to be so again, not least owing to the example of Henri 
Beyle (Stendhal), who was a friend of his family, and of whom 
he saw much, Mfrimde appears at a comparatively early age 
to have imposed upon himself as a duty the maintenance of 
an attitude of sceptical indifference and sarcastic criticism. 
Although a man of singularly warm and affectionate feelings, 
he obtained the credit of being a cold-hearted cynic; and, 
tliuugh both independent and disinterested, he was abused 
as a hanger-on of the imperial court. Both imputations were 
wholly undeserved, and indeed were prompted to a great extent 
by political spite or by tlie resentment felt by his literary equals 
on the other side at the cool ridicule with which he met them. 
But he deserved in some of the bad as well as many of the 
good senses of llie term the name of a man of the Renaissance. 
He liad the warm partisanship and amiability toevards friends 
and the scorpion-like sting for his foes, he had the ardent delight 
in learning and espeeially in matters of art and belle.s lettres, 
he had the scepticism, the voluptuou.sness, the euriou.s delight 
in the contemplation of the horrible, which marked the men 
ol letters of the humanist period. Even his literarj’ work has 
this Renaissance character. It is tolerably extensive, amount- 
•ing to some seventeen or eighteen volumes, but its bulk is not 
igreat for a life which was not sliorl, and which was oeeupied, 
at least nominally, in littlo else. About a third of it consists 
of the letters already mentioned. Rather more than another 
third consists of the official work which has been already alluded 
to—reports, essays, short historiral sketches, the chief of which 
latter is a history of Pedro the Cruel (1843), and another of 
the curious pretender known in Russian story as the false 
Demetrius (1852). Some of the literary assays, such as those on 
Beyle, on Turgueniev, &c., where a personal element enters, 
are excellent. Against others and against the larger historical 
sketches—admirable as they are—Taine’s eriticism that they 
want life has some force. They are, however, all marked by 
M 4 rim 4 e's admirable style, by his sound and accurate scholar¬ 
ship, his strong intellectual grasp of whatever he handled, his 
cool unprejudiced views, his marvellous faculty of designing and 
proportioning the treatment of his work. In purely archaeo¬ 


logical ttuKtets faia 

ii v^ notewortbyr. It is, however, in the lemoiiunf Jftwd 
(rf hu week; coaiisHiigremffi:^ hi 4aleojeither;iniiiainntmiatf 
dnunMic form, and eapeoial^^ in the focmer, that his iofi ftmai 
is perceived. He tmnslated-a ctetoinnmiJatrtcif things (daeiy 
ftoni the Kusskn); but hae fune does not rest ett thM, dh 
his alrendf-memtioned youthful an^eheriet, or ob <his later 
semi-draimdic wotka. There remam ebout a acore of talm^ 
extehding in point uf con^itioa over . exact^r lfoity yean 
and in leiQ:th ^om that orCeioMte, the lons^, mhichfili 
about ooe hundtad and fifty pages, to that of X'EnUtWMMti A 
la fedsHm^tSap), vdiichfiUo just hah adoaen. T^are;iaa|uas- 
tionaUy taw bMthings of their land wiittaa duiiag thaoentu^; 
the on^r nomsfiar tw ican challenge OompanSan.vatfi Haoi 
bea^ the my fbedt>o£Gautia, aad oneor two of. Babaoi/i: Hbn 

'vin ;iCslsmt*t!iuid'udfi0<W 
F’okww.^ifiap) the ConicBn'poiilt (rf honour iB,><taam'em) an 
Caemei$ (written appaientiy after nadteg Botrotv^. Bpanifii 
books), the gmsy character; inXa‘y'MiiritrHiir(a8^)4mA£ate 
(two of the meat Of all), cettain geUy ditpenhtkiis,cini ttkd 
fosmer case that known m.a milder form as thefrii^ givaatto 
Venus, in the latter a variety nf the wecMroff iaaty. rieedM 
GuiUot is a singular sarire, full of sarcastic pathos,'on paiMlar 
morality and n&gbn; La CJiamin iNeitt^aa ifidireaituiy< eenhi 
worthy of C. P. J. Ci 4 billon for gnoe and wit, s«d superior fto 
him in delicacy; The Captme ^ Ae Rtdetsbl jaat imenriened 
is a perfect piece of description; L’AbU au bain isafihisatirieri; 
La Double nUprist (the authmship of wlncfa ,wiw;-iitqaetnikto 
Mfrimfe when he was elected of the Acadeiq^)^ is an eaeiritd 
in analysis strongly impregnated wiUi Gw spirit of StendMk 
but better written than anything of that writer's. Tlwse 
stories, with his letten, assure Merim^e’s place in literature 
at the very head of the French prose writers of the century. He 
had undertaken an edition of Brantfime for the Bibdiothfque 
Elzfviricnne, but it was never completed. 

MMmee's works have only been gradually published since his 
death, There is no nnUotm edition, but almost everything is 
obtainable in the collections ol MM. Chaxpeotier and Calmann 
Lfvy. Most of the sets of letters above referred to from those to 
the first ineonnue, where the introducer -was Tahie, have essay- 
prefaces on Mdrimte. Maurice Tonmeux's Prosper MhinUt, M 
hibltographie (^7&) and Prosper MMuiie, ses portraits (1879), arc 
useful, while Emile Faguet and many other critics have dealt 
with him incidentally. But the best single book on him by far is 
the Mirimie el ses amis of Augustin Filon (1894). M. F. Chambou's 
Corresponianee ittiitie (1897) gives little that is substantive, but 
supplies and corrects a good many gaps or faults in earlier editions. 
English translatiom,, especially of Colomba and Carmen, arc numer¬ 
ous. The Chronigue de Charles IX. was translated by G, Saintsbury 
in 1880 with an inti-nduction; and the same writer has also prefixed 
a much more elaborate essay, containing a review of MfriniCe's 
entire work, to an American translation. (G. Sa.) 

HERIMO, the Spanish name for a breed of sheep, and hence 
applied to a woollen fabric. The Spanish word is generally 
taken to be an adaptation to the sheep of the name of an official 
(merino) who inspected sheep pastures. This word is from the 
medieval Latin majorinus, a steward, head official of a village, 
&c., from major, greater. 

The merino is a white short-wool sheep, the male having 
spiral horns, the ewes being generally hornless. It is bred 
chiefly for its wool, because, though an excellent grazer and very 
adaptable, it matures slowly and its mutton is not of the best 
quality. The wool is close and wavy in staple, reaching 4 in, 
in length, and surpasses that of all other sheep in fineness; 
it is so abundant that little but the muzzle, which should be 
of an orange tint, and hoofs are left uncovered. The best 
wool is produced on light sandy soils. 

The merino is little known in Great Britain, the climatic 
moisture of which does not favour the growth of the finest 
wools, but it predominates in alt regions where sheep are 
bred for their wool rather than their mutton, as in the western 
United States, Cape Colony, Australia, New Zealand and 
Argentina. In Australasia, especially in New Zealand, the 
merino has been crossed with Lincolns, Leicesters, Shropshires 
and other breeds, with the result of improving the quality 
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M. cucuUatus, the hooded merganser of' North America, is in 
size intermediate between M. aibellus and M. serrator; the male 
is easily recognizable by his broad semicircular crest, bearing 
a fanshaped patch of white, and his elongated subscapulars of 
white edged with black. The conformation of the trachea 
in the m^e of M. merganser, M. serrator and M. cucullatus 
is very like that of the ducks of the genus Clangula, but 
M. aibellus has a less exaggerated development more resembling 
that of the ordinary Fuligula.^ From the southern hemisphere 
two species of Mergus have been described, M. octosetaceus or 
brasilianus, L. 1 ’. Vieillot {N. Diet. d’Hist. natureUe, ed. a, vol. xi v. 
p. 2Z2: (iat. ties oiseaux, tom. ii. p. 209, pi. 283), inhabiting 
South America, of which but few specimens have been obtained, 
having some general resemblance to Al. serrator, but much more 
darkly coloured, and M. australis, Hombron and jacqueraont 
(Ann. sc. nat. zoologie, ser. 2, vol. xvi. p. 320; Voy. au Pol Sud, 
oiseaux, pi. 31, fig. 2), known only by the unique example in 
the Paris Museum procured by the French Antarctic expedition 
in the Auckland Islands. 

Often associated with the mergansers is the genus Merganetta, 
the so-called torrent-ducks of South America, of which six 
species have been de.scribed; but they possess spiny tails and 
have their wings armed with a spur. These with Hymenolaemus 
malacorhynchus, the blue duck of New Zealand, and A'afvadort'oa 
waigiuensts of Waigiou are placed in the sub-family Mergan- 
eltinac. (A. N.) 

MERGENTHEIM, a town of Germany, in the kingdom of 
Wiirttemberg, situated in the valley of the Tauber, 7 m. S. 
from Ijiuda by rail. Pop. (1905), 4535. It contains an Evan¬ 
gelical and three Roman Gatholic churches, a Latin and other 
schools, and a magnificent castle with a natural liistory collection 
and the archives of the Teutonic order. This is now used 
as barracks. The industries of the town include tanning, the 
manufacture of agricultural machinery and wine-making. 
Near the town is a medicinal spring called the Karlsbad. 

Mergcntheim (Martae doinus) is mentioned in chronicles 
as early as 1058, as the residence of the family of the counts 
of llohentohe, who early in the t3th century assigned the greater 
part of their estates in and around Mcrgentheim to the Teutonic- 
order. It rapidly increased in fame, and became the most 
important of the eleven commanderies of that society. On 
the secularization of the Teutonic Order in Prussia in 1525, 
Mergcntheim became the residence of the grand master, and 
remained so until the final dissolution of the order in 1809. 

Sec HOrioR, Das liarlshad bei Mergcntheim (Mergcntheim, 1887); 
and Schmitt, (larnisongcschichtc dcr Stadt Mergcntheim (Stuttgart, 
1893). 

MERGER (Fr. merger, to sink), in law, the sinking or 
“ drowning ” of a lesser estate in a greater, when the two come 
together in one and the same person without any intervening 
estate. In order to effect a merger the two estates must vest 
in the same person at the same time, must be immediately 
expectant one on the other, and the expectant estate must be 
larger than the preceding e.state. The term is also used for the 
extinguishment of any light, contract, &c., by absorption in 
another, c.g. the acceptance of a higher security for a lower, 
or the embodying of a simple contract in a deed. 

BIERGUl, the southernmost district of Lower Burma, in the 
Tenasserim division, bounded on the W. by the Bay of Bengal 
and on the E. by Siam. Area 9789 sq. m. Two principal 
ranges cross the district from north to south, running almost 
'Hybrids between, as is ]>resumed, M. aibellus and Clangula 
elauciun, the common goldeii-eyc, liave been described and figured 
niimbock, Isi.s, i8,)i, 300, tab. iii.; Drelim, Naturgesch. oiler Peg. 
Deutschlands, p. Olo; Nanmann, Pog. Veutschlavds, xii. 19.1, 
frontispiece; Kjairbiilling, Jour, filr Orniiholngie, 1853, Extrahoft, 
p. 2Q, Naumannta, 1833, p. 327, Ormthvl. danica, tab. Iv., suppl. 
tub. 29) under the names of Mergus anatarius, Clangula angustirostris, 
and .‘liifls [Chmgulu) nicigohlcs, as tliough they were a distinct 
species; but the remarks of De Selys-Longchamps {Bull. Ac. Sc. 
Bruxelles, 1845, pt. ii. p. 334, and 1856, pt. ii. p. 21) leave little 
room fur doubt as to their origin, which, when the cryptogamic 
habit and common range of their putative parents, die former 
unknown to the author last-named, is considered, will seem to be 
still more likely. 


parallel to each other for a considerable distance, with the 
Tenasserim river winding between them till it turns south 
and flows through a narrow rocky gorge in the westernmost 
range to the sea. The whole district, from the water’s edge 
to ^e loftiest mountain on the eastern boundary, may be 
regarded as almost unbroken forest. The timber trees found 
towards the interior, and on the higher elevations, are of great 
size and beauty, the must valuable being teak ('Jectona grandis), 
then-gan (Hopea odorata), ka-gnyeng (Dipterocarpus laevis), &c. 
The coast-line of the district, off which lies an archipelago of 
two hundred and seven islands, is much broken, and for several 
miles inland is very little raised above sea-level, and is drained 
by numerous muddy tidal creeks. Southwards of Mergui 
town it consists chiefly of low mangrove .swamps alternating 
with small fertile rice plains. After passing the mangrove 
limits, the ground to the ca.st gradually rises till it becomes 
mountainous, even to the banks of the rivers, and finally cul¬ 
minates in the grand natural barrier dividing Burma from 
Siam. The four principal rivers are the Tenasserim, Le-nya, 
Pakchan and Palauk, the first three being navigable for a 
considerable distance. Coal is found on the banks of the 
Tenasserim and its tributaries, but is still unworked. Gold, 
copper, iron and manganese arc also found in various parts 
of the district, and there are tin mines at Maliwun, upon which 
European methods have been tried without much profit, owing 
to the 1 o.st of labour. 

From the notices of early travellers it appears that Mergui, 
when under Siamese rule, before it passed to the Burmese, 
was a rich and densely peopled country. On its occtipation by 
the British in 1824-1825 it was found to be almost depopulated 
—the result of border warfare and of the cruelties exercised 
by the Burmese conquerors. At that time the entire inhabitants 
numbered only jo,ooo. It had a population of 88,744 190L 

showing an increase of la % in the decade and giving a density 
of 9 inliabitants to the sq. m. Mergui carries on a flourish¬ 
ing trade with Rangoon, Bassein and the Straits Settlements. 
The ihief exports consist of rice, rattans, torches, dried fish, 
areca-nuts, sesamum seeds, molasses, sea-slugs, edible birds’ nests 
and tin. The .staple imports arc piece goods, tobacco, cotton, 
earthenware, tea and sugar. 'I'hc climate is remarkably healthy, 
the heat due to its tropical situation being moderated by land 
and sea breezC'-. The rainfall is very heavy and usually exceeds 
150 inches. 

Mergui town has risen into prominence in recent years as 
the centre of the jic-irling trade in the neighbouring archipelago. 
'ITie pearling grounds were practically unknown in 1890, but 
in the following decade they produced pearls and mother-of- 
pearl shell of considerable value. In T901 the population was 
11.987; but the census is taken at a time when many of the 
fishermen and their families are away in the islands. There is 
a considerahlc coasting trade with other Burmese ports and 
with the Straits Settlements. 

MERGUI ARCHIPELAGO, a cluster of islands in the 
of Bengal, near the .southern coast of Lower Burma. They 
are chiefly noted for their picturesque beauty, some of them 
rising to 3000 ft. They ore only sparsely inhabited by the 
island race of Sellings. , 

MERIAN, MATTHEW (1593-1650), Swiss engraver, was 
bom in Basel, on the 25th of September 159,3. The family 
came originally from near Delimont, hut in his grandfather’', 
time settled in Basel, where in 1553 it obtained the burghership 
of the city. As Matthew early showed signs of artistic tastes, 
he was placed (1609) under the care of Dietrich Meyer, a painter 
and engraver of Zurich (1572-1658). He went on to Nancy 
in 1613, where he already displayed considerable talents as an 
engraver on copper. After studying in Paris, Stuttgart (1616) 
and the Low Countries, he came to Frankfort, where in 1618 
he married the eldest daughter of J. T. de Bry, who was a 
jiublisher and bookseller as well as an engraver. Merian worked 
for some time with his father-in-law in Oppenheim, but then 
returned to Basel, whence he came back (1624) to Frankfort 
after Bry’s death (1623), in order to take over his business; 
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fortns of tissue, such as the cambium from which new wood 
is developed. 

MERIVALE, CHARLES (1808-1893), English historian and 
dean of Ely, the .second son of John Herman Merivale and 
Louisa Heath Drury, daughter of Dr Drury, head roaster of 
Harrow, was bom on the 8th of March 1^8. His father 
(1779-1844) was an English barrister, and, from 1831, a com¬ 
missioner in bankruptcy; he collaborated with Robert Bland 
(1779-18*5) in his CoUeciions from the Greek Anthology, and 
published some excellent translations from Italian and German. 
Charles Merivale was at Harrow School (i8i8 to 1824) under 
Dr Butler. His chief friends were Charles Wordsworth, after¬ 
wards bishop of St Andrews, and Richard Chenevix Trench, 
afterwards archbishop of Dublin. In 1824 he was offered a 
writership in the Indian civil service, and went for a short 
time to Haileybury College, where he was distinguished for 
proficiency in Oriental languages. But he eventually decided 
against an Indian career, and went up to St John’s College, 
Cambridge, in 1826. Among other distinctions he came out 
as fourth classic in 1830, and in 1833 was elected fellow of St 
John’s. He was a member of the Apostles’ Club, his fellow- 
members including Tennyson, A. H. Hallam, Monckton Milnes, 
W. H. Thompson, Trench and James Spedding. He was fond 
of athletic exercises, had played for Harrow against Eton in 
1824, and in 1829 rowed in the first inter-university boat-race, 
when Oxford won. Having been ordained in 1833, he undertook 
college and university work successfully, and in 1839 was 
appointed select preacher at Whitehall. In 1848 he took the 
college living of Lawford, near Manningtree, in Essex; he 
married, in 1850, Judith Mar>' Sophia, youngest daughter of 
George Frere. In 18O3 he was appointed chaplain to the 
Speaker of the House of Commons, declined the professorship 
of modem history at Cambridge in i86g, but in the .same year 
accepted from Mr Gladstone the deanery of Ely, and until his 
death on the 27th of December 1893 devoted himself to the 
best interests of the cathedral. He received many honorary 
academical distinctions. His principal work was A History 
of the Romans under the Empire., in seven volumes, which came 
out between 1850 iind 1862; hut he wrote several smaller 
historical works, and published sennons, lectures and l.atin 
verses. Merivale as a historian cannot be compared with 
Gihljon for virility, but he takes an eminently common-sense 
and appreciative view. The chief defect of his work, inevitable 
at the time it was composed, is that, drawing the materials 
from contemporary memoirs rather than from inscriptions, 
he relies on literary gossip rather than on numismatics and 
epigraphy. The dean was an elegant scholar, and his rendering 
of the Hyperion of Keats into Latin verse (1862) has received 
high praise. 

Sec Autobiograf>hv of Dean Merivale, with selections from his 
corres)x>ndence, etiitetl by his daughter, Judith A. Merivale (1899); 
and I'amily Memorial, by Anna W. Menvale (1884). 

MERIVALE, HERMAN (1806-1874), Knglish civil servant 
and author, elder brother of the preceding, was bom at Dawlish, 
Devonshire, on the 8th of November i^6. lie was educated 
at Harrow School, and in 1823 entered Oriel College, Oxford, 
bb 1825 he became a scholar of Trinity College and also won 
the Ireland scholarship, and three years later he was elected 
fellow of Balliol College. He became a member of the Inner 
Temple and piactised on the western circuit, being made in 
1841 recorder of Falmouth, Helston and Penzance. From 
1837 to 1842 he was professor of political economy at Oxford. 
In this capacity he delivered a course of let’.tures on the British 
Colonies in which he dealt with questions of emigration, employ¬ 
ment of labour and the allotment of public lands. The reputation 
he secured by these lectures had much to do with his appointment 
in 1847 as assistant under-secretary for the colomes, and in 
the next year he became permanent under-secretary. In 1859 
he was transferred to the permanent under-secretaryship for 
India, receiving the distinction of C.B. In 1870 Merivale 
was made D.C.L. of Oxford. He died on the 8th of February 
1874. Besides his Lectures on Colonisation and Colonies (1841), 
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he published Historical Studies (1865), and oomjdeted the 
Memoirs of Sir Philip Francis (1867); he wrote the second 
volume of the Life of Sir Henry Lawrence (1872) in continuation 
of Sir Herbert Edwardes’s work. 

A tribute to his powers as an original thinker by his chief at the 
Colonial Office, Sir Edward Bulwer-Lytton, is printed with a notice 
of his career which his brother contributed to the Transactions 
(j 884) of the Devonshire Association. 

MERKARA, the capital of the province of Coorg, in Southern 
India, situated on a plateau about 4000 ft. above the sea. Pop. 
(1901), 673a. It consists of two quarters: the fort, containing 
the public offices, the old palace, and the residence of the com¬ 
missioner; and the native town of Mahadevapet. Here are 
the headquarters of the Coorg and Mysore Rifles, a body of 
volunteers chiefly composed of coflee planters. 

MERUN, ANTOINE CHRISTOPHE (1762-1833), French 
revolutionist, called “ of Thionville ” to distinguish him from 
his namesake of Douai (see below), was born at Thionville on 
the 13th of September 1762, being the son of a procureur in 
the baiUiage of Thionville. After studying theology he devoted 
himself to law, and in 1788 was an avocat at the parlement 
of Metz. In 1790 he was elected municipal officer of Thionville, 
and was sent by the department of Moselle to the I-egislutive 
Assembly. On the 23rd of October 1791 he moved and carried 
the institution of a committee of surveillance, of which he 
became a member. It was he who proposed the law sequestrat¬ 
ing the property of the emigres, and he took an important port 
in the imeute of the 20th of June 1792 and in the revolution 
of the loth of August of the same year. He was elected deputy 
to the National Convention, and pressed for the execution of 
Louis XVI., but a mission to the army prevented his attendance 
at the trial. He displayed great bravery in the defence of 
Mainz. He took part in the reaction which followed the fall 
of Robespierre, sat in the Council of the Five Hundred under 
the Directory, and at the coup d’etat of the i8th Fructidor 
(Sept. 4, 1797) demanded the deportation of certain repub¬ 
lican metnters. In 1798 he ceas^ to be a member of the 
Council of Five Hundred, and was appointed director-general 
of posts, being sent subsequently to organize the army of Italy. 
He retired into private life at the proclamation of the con¬ 
sulate, and lived in retirement under the consulate and the 
empire. He died in Paris on the i4lh of September 1833, 

See J. Keynaud, Vie et correspundance de Merlin d» Thionville 
{Paris, i860). 

MERLIN, PHILIPPE ANTOINE, Count (1754-1838), French 
politician and lawyer, known as Merlin “ of Douai,” was bom 
at Arleux (Nord) on the 30th of October 1754, and was called 
to the Flemish bar in 1775. An indefatigable student, he 
collaborated in the Repertoire de jurisprudence published by 
J. N. Guyot, the later editions of which appeared under Merlin’s 
superintendence, and .tIso contributed to other important 
legal compilations. Elected to the states-general as deputy 
for Douai, he was one of the chief of those who applied the 
principles of liberty and equality embodied in the decree of 
the 4th of August 1789 to actual conditions. On behalf of 
the committee appointed to deal with feudal rights, he presented 
to the Convention reports on the seignorial rights which were 
subject to compensation, on hunting and fishijig rights, forestry, 
and kindred subjects. He carried legislation for the abolition 
of primogeniture, secured equality of inheritance between 
relations of the .same degree, and betw'een men and women. 
His numerous reports to the Constituent Assembly were supple¬ 
mented by popular exposition of current legislation in the 
Journal de legislatum. On the dissolution of the Constituent 
Assembly he became judge of the criminal court at Douai. 
He was no advocate of violent measures; but, as deputy to 
the Convention, he voted for the death of Louis XVI., and 
as a member of the council of legislation he presented to the 
Convention on the 17th of September 1793 the infamous 
law permitting the detention of suspects. He was closely allied 
with his namesake Merlin “ of Thionville,” .and, after the 
counter-revolution which brought about the fall of Robespierre, 
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lUCilMeHBe pnidd*Bt^<||i-llM'!Coiiv«Dtioii and • •member of the 
€(iiiunitteeof<lM& 48 uet]r< His ^wts ««• primarily diieoted 
to the prevanlfalki jny recrudescence of the tymnay exercised 
by the Jaoriia iQub, the commune of Pane, and the revolution^ 
try tiibaMdd f. He persuaded the Committee of Safety to take 
opon>itieiC'tfaifrdosmg of the Jacobin Qub, on the ground that 
it vrOs'^tm'administrative rather than a legislative measure. 
He recommended the readmission of the survivors of the Girondin 
to die Convention, and drew up a law limiting the ri^ht 
of insurrection; he had also a considerable share in the foreign 
pdBcy of the victorious republic. With Cambac^rts he h^ 
betm commissioned in April 1794 to report on the civil and 
critninal legislation of France, with the result that after eighteen 
months’ work he produced hb Rapport et projet de code des 
dilits et des peines (10 Vendtmiaire, an. IV.). Merlin’s code 
abolished confiscation, branding and imprisonment for life, 
and was based chiefly on the penal code drawn up in September 
1791. He was made minister of justice (Oct. 30, 1795) under 
the Directory, and showed excessive rigour against the emigrants. 
After the coup d’itat of the i8th Fructidor he became (Sept. 
5, 1797) one of the five directors, and was accused of the various 
failures of the government. He retired into private life (June 
18,1799), and had no share in the revolution of the i8th Bru- 
maire. Under the consulate he accepted a modest place in the 
court of cassation, where he soon became procureur-g6n^ral. 
Although he had no share in drawing up the Napoleonic code, 
he did more than any other lawyer to fix its interpretation. 
He became a member of the council of state, count of the empire, 
and grand officer of the Legion of Honour; but having resumed 
his functions during the Hundred Days, he was one ol those 
banished on the second restoration. 'I'he years of his exile 
were devoted to his Ripertoirede jurisprudence{^Ih ed., 18 vols., 
Paris, 1817-1828) and to his Recueil alphabetique ties questions 
de droit (4th ed., 8 vols., Paris, 1827-1828). At the revolution 
of 1830 he was able to return to France, when he re-entered 
the Institute of France, of which he had been an original member, 
being admitted to the Aradimie des Sciences Morales et Poli- 
tiques. He died in Paris on the 26th of December 1838. 

His son, AN'ToivicFRANgoisEuGfeNF.MERLiN(i778-i854), was 
a well-known general in tlie French army, and served through 
most of Napoleon’s campaigns. 

See M. Mignct, Portraits et notices historiques (1852), vol. i. 

MERLIN (Welsh, Hfyrddhin), the famous bard of Welsh 
tradition, and enchanter of Arthurian romance. His history 
as related in this latter may be summarized as follows. The 
infernal powers, aghast at the blow to their influence dealt 
by the Incarnation, determine to counteract it, if possible, 
by the birth of an Antichrist, the offspring of a woman and 
a devil. As in the book of Job, a special family is singled out 
as subjects of the diabolic experiment, their property is destroyed, 
one after the other perishes miserably, till one daughter, who 
has placed herself under the special protection of the* ('hurch, 
is left alone. The demon takes advantage of an unguarded 
moment of despair, and Merlin is engendered. Thanks, however, 
to the prompt action of the mother’s confessor, Blayse, in .at 
once baptizing the child of this abnormal birth, the mother 
truly protesting that she has had intercourse with no man, 
Merlin is claimed,for Christianity, but remains doWered with 
demoniac powers of insight and prophecy. An infant in arms, 
he saves his mother’s life and confounds her accusers by his 
knowledge of their family secrets. Meanwhile Vortigern, 
king of the Britons, is in despair at the failure of his efforts 
to build a tower in a certain spot; however high it mav be 
reared in a day, it falls again during the night. He consults 
his divines, who tell him that the foundations must be watered 
with the blood of a child who has never had a father; the king 
accordingly sends messengers through the land in search of 
such a prodigy. They come to the city where Merlin and his 
mother dwell at the moment when the boy is cast out from 
the companionship of the other lads on the ground that he has 
had no father. The messengers take him to the king, and 
on the way he astonishes them by certain prophecies which 


he it once announce* that he is aware alike 
%,'luin and of the j^pason, hidim ehe ro a gm lii ^ . id ;tiie 
fajUof the tower. Itp* built over a lake, and beneat^tt^wat^ 
ol the lake in a subterranean, cavepa lie two dragont^ja,white 
and a red; when th^ turn over the tower falls. The lake is 
drained, the correctnw of the statement proved, and Merlin’s 
position as court prophet assured. HeneWorward he acts as 
adviser to Vortigem’s successors, the princes Ambrosius and 
Uther (subsequently , Uther-Pendrs^on). As a monument to 
the Britons fallen on Salisbury Plain he brings from Ireland, 
by magic means, the stones now forming Stonehenge. He 
aids Uther in his passion for Ygueme, wife to the duke of 
Cornwall, by Merlin’s spells Uther assumes the form of the 
husband, and on the night of the duke’s death Arthur is en¬ 
gendered. At his birth the child is committed to Merlin’s 
care, and by him given to Antor, who brings him up as his own 
son. On Arthur’s successful achievement of the test of the 
sword in the “ perron,” Merlin reveals the truth of his parentage 
and the fact that he is by hereditary right, as well as by divine 
selection, king of the Britons. During the earlier part of 
Arthur’s reign Merlin acts as counsellor; then he disappears 
mysteriously from the scene. According to one account he 
is betrayed by a maiden, Nimue or Niniane (a king’s daughter, 
or a water-fairy, both figure in different versions), of whom he 
is enamoured, and who having beguiled from him a knowledge 
of magic spells, casts him into a slumber and imprisons him 
living in a rocky tomb. This version, with the great cry, or 
Brail, which the magician uttered before his death, appears 
to have been the most popular. Another represents his prison 
as one of air; he is invisible to all, hut can see and hear, and 
occasionally speak to passers-by; thus he holds convensc with 
Gawain. In the prose Perceval he retires voluntarily to an 
“ Esphimeor ” erected by himself , and is seen no more of man. 

The curious personality of Merlin is now generally recognized 
as being very largely due to the prolific invention of Geoffrey 
of Monmouth. Nennius, upon whose Historia Geoffrey enlarged 
and “ improved,” gives indeed the story of Vortigern and the 
tower, hut the boy’s name is Ambrosius. Geoffrey calls him 
Merlin-Ambrosius, a clear proof tliat he was adaptim; Nennius’ 
story. He represents the sage in iiis role of court diviner, his 
“ IVophecics ” being incorporated in later manuscripts of the 
Historia. Subsequently Geoffrey enlarged on the theme, com¬ 
posing a Vita Merlini in which we find the magician in the 
role of a ” possessed ” wood-abider, fleeing the haunts of men, 
and consortii^ with beasts. This gave rise to the idea that 
there had originally been two Merlins, Merlin-Ambrosius and 
Merlin-Sylvester, a view now discarded by the leading scholars. 
The Vita was so successful that Geoffrey obtained as reward 
the bishopric of St Asaph. 

Welsh vernacular literature has preserved a small but interest¬ 
ing group of poems, strongly national and patriotic in character, 
which are attributed lo Merlin (Myrddhin). 

A few years after Geoffrey’s death Merlin’s adventures were 
amplified into a romance, the first draft of which is attributed 
to Robert de Borron, and which eventually took the form of 
a lengthy introduction to the prose Lancelot and cyclic redactigp 
of the .Arthurian legend. 

Thi' romantic, as distinpiished from legendary or historic,-il 
Merlin, exists in tlie following forms : (a) a fragmentary poem pre¬ 
served in a unique manuscript of the Bibl. nat. (this gives no more 
than the introduction to the story); ( 4 ) a prose rendering of the 
above, of which a fair number of copies exist, generally found, as 
in the original poem, coupled with a version of the early history 
of the Gr.vil, known as Joseph of Arimalhea, and in two cases followed 
by a Perceval and Mart Arius, thus forming a small cycle; (r) the 
Ordinary or Vulgate Merlin, a very lengthy romance, of which 
numerous copies exist (sec Dr Sommer's edition); {d) and (c) fwo 
continuations to the above, each represented by a single manu¬ 
script— {d) the " Huth ” Merlin, which was utilized by Malory 
for his translation, and also formed a part of the compilation used 
by the Spanish and Portuguese translators, and (e) a very curious 
manuscript, 337, Bibl. nat. (foncls Franfais), which Paulin Paris 
calls the Livre Artus, containing much matter not found elsewhere. 
M. La VillemarquA's " critical study ” (Myrdhinn, ou I'enchanteur 
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fortns of tissue, such as the cambium from which new wood 
is developed. 

MERIVALE, CHARLES (1808-1893), English historian and 
dean of Ely, the .second son of John Herman Merivale and 
Louisa Heath Drury, daughter of Dr Drury, head roaster of 
Harrow, was bom on the 8th of March 1^8. His father 
(1779-1844) was an English barrister, and, from 1831, a com¬ 
missioner in bankruptcy; he collaborated with Robert Bland 
(1779-18*5) in his CoUeciions from the Greek Anthology, and 
published some excellent translations from Italian and German. 
Charles Merivale was at Harrow School (i8i8 to 1824) under 
Dr Butler. His chief friends were Charles Wordsworth, after¬ 
wards bishop of St Andrews, and Richard Chenevix Trench, 
afterwards archbishop of Dublin. In 1824 he was offered a 
writership in the Indian civil service, and went for a short 
time to Haileybury College, where he was distinguished for 
proficiency in Oriental languages. But he eventually decided 
against an Indian career, and went up to St John’s College, 
Cambridge, in 1826. Among other distinctions he came out 
as fourth classic in 1830, and in 1833 was elected fellow of St 
John’s. He was a member of the Apostles’ Club, his fellow- 
members including Tennyson, A. H. Hallam, Monckton Milnes, 
W. H. Thompson, Trench and James Spedding. He was fond 
of athletic exercises, had played for Harrow against Eton in 
1824, and in 1829 rowed in the first inter-university boat-race, 
when Oxford won. Having been ordained in 1833, he undertook 
college and university work successfully, and in 1839 was 
appointed select preacher at Whitehall. In 1848 he took the 
college living of Lawford, near Manningtree, in Essex; he 
married, in 1850, Judith Mar>' Sophia, youngest daughter of 
George Frere. In 18O3 he was appointed chaplain to the 
Speaker of the House of Commons, declined the professorship 
of modem history at Cambridge in i86g, but in the .same year 
accepted from Mr Gladstone the deanery of Ely, and until his 
death on the 27th of December 1893 devoted himself to the 
best interests of the cathedral. He received many honorary 
academical distinctions. His principal work was A History 
of the Romans under the Empire., in seven volumes, which came 
out between 1850 iind 1862; hut he wrote several smaller 
historical works, and published sennons, lectures and l.atin 
verses. Merivale as a historian cannot be compared with 
Gihljon for virility, but he takes an eminently common-sense 
and appreciative view. The chief defect of his work, inevitable 
at the time it was composed, is that, drawing the materials 
from contemporary memoirs rather than from inscriptions, 
he relies on literary gossip rather than on numismatics and 
epigraphy. The dean was an elegant scholar, and his rendering 
of the Hyperion of Keats into Latin verse (1862) has received 
high praise. 

Sec Autobiograf>hv of Dean Merivale, with selections from his 
corres)x>ndence, etiitetl by his daughter, Judith A. Merivale (1899); 
and I'amily Memorial, by Anna W. Menvale (1884). 

MERIVALE, HERMAN (1806-1874), Knglish civil servant 
and author, elder brother of the preceding, was bom at Dawlish, 
Devonshire, on the 8th of November i^6. lie was educated 
at Harrow School, and in 1823 entered Oriel College, Oxford, 
bb 1825 he became a scholar of Trinity College and also won 
the Ireland scholarship, and three years later he was elected 
fellow of Balliol College. He became a member of the Inner 
Temple and piactised on the western circuit, being made in 
1841 recorder of Falmouth, Helston and Penzance. From 
1837 to 1842 he was professor of political economy at Oxford. 
In this capacity he delivered a course of let’.tures on the British 
Colonies in which he dealt with questions of emigration, employ¬ 
ment of labour and the allotment of public lands. The reputation 
he secured by these lectures had much to do with his appointment 
in 1847 as assistant under-secretary for the colomes, and in 
the next year he became permanent under-secretary. In 1859 
he was transferred to the permanent under-secretaryship for 
India, receiving the distinction of C.B. In 1870 Merivale 
was made D.C.L. of Oxford. He died on the 8th of February 
1874. Besides his Lectures on Colonisation and Colonies (1841), 


-MERLIN, P. A 169 

he published Historical Studies (1865), and oomjdeted the 
Memoirs of Sir Philip Francis (1867); he wrote the second 
volume of the Life of Sir Henry Lawrence (1872) in continuation 
of Sir Herbert Edwardes’s work. 

A tribute to his powers as an original thinker by his chief at the 
Colonial Office, Sir Edward Bulwer-Lytton, is printed with a notice 
of his career which his brother contributed to the Transactions 
(j 884) of the Devonshire Association. 

MERKARA, the capital of the province of Coorg, in Southern 
India, situated on a plateau about 4000 ft. above the sea. Pop. 
(1901), 673a. It consists of two quarters: the fort, containing 
the public offices, the old palace, and the residence of the com¬ 
missioner; and the native town of Mahadevapet. Here are 
the headquarters of the Coorg and Mysore Rifles, a body of 
volunteers chiefly composed of coflee planters. 

MERUN, ANTOINE CHRISTOPHE (1762-1833), French 
revolutionist, called “ of Thionville ” to distinguish him from 
his namesake of Douai (see below), was born at Thionville on 
the 13th of September 1762, being the son of a procureur in 
the baiUiage of Thionville. After studying theology he devoted 
himself to law, and in 1788 was an avocat at the parlement 
of Metz. In 1790 he was elected municipal officer of Thionville, 
and was sent by the department of Moselle to the I-egislutive 
Assembly. On the 23rd of October 1791 he moved and carried 
the institution of a committee of surveillance, of which he 
became a member. It was he who proposed the law sequestrat¬ 
ing the property of the emigres, and he took an important port 
in the imeute of the 20th of June 1792 and in the revolution 
of the loth of August of the same year. He was elected deputy 
to the National Convention, and pressed for the execution of 
Louis XVI., but a mission to the army prevented his attendance 
at the trial. He displayed great bravery in the defence of 
Mainz. He took part in the reaction which followed the fall 
of Robespierre, sat in the Council of the Five Hundred under 
the Directory, and at the coup d’etat of the i8th Fructidor 
(Sept. 4, 1797) demanded the deportation of certain repub¬ 
lican metnters. In 1798 he ceas^ to be a member of the 
Council of Five Hundred, and was appointed director-general 
of posts, being sent subsequently to organize the army of Italy. 
He retired into private life at the proclamation of the con¬ 
sulate, and lived in retirement under the consulate and the 
empire. He died in Paris on the i4lh of September 1833, 

See J. Keynaud, Vie et correspundance de Merlin d» Thionville 
{Paris, i860). 

MERLIN, PHILIPPE ANTOINE, Count (1754-1838), French 
politician and lawyer, known as Merlin “ of Douai,” was bom 
at Arleux (Nord) on the 30th of October 1754, and was called 
to the Flemish bar in 1775. An indefatigable student, he 
collaborated in the Repertoire de jurisprudence published by 
J. N. Guyot, the later editions of which appeared under Merlin’s 
superintendence, and .tIso contributed to other important 
legal compilations. Elected to the states-general as deputy 
for Douai, he was one of the chief of those who applied the 
principles of liberty and equality embodied in the decree of 
the 4th of August 1789 to actual conditions. On behalf of 
the committee appointed to deal with feudal rights, he presented 
to the Convention reports on the seignorial rights which were 
subject to compensation, on hunting and fishijig rights, forestry, 
and kindred subjects. He carried legislation for the abolition 
of primogeniture, secured equality of inheritance between 
relations of the .same degree, and betw'een men and women. 
His numerous reports to the Constituent Assembly were supple¬ 
mented by popular exposition of current legislation in the 
Journal de legislatum. On the dissolution of the Constituent 
Assembly he became judge of the criminal court at Douai. 
He was no advocate of violent measures; but, as deputy to 
the Convention, he voted for the death of Louis XVI., and 
as a member of the council of legislation he presented to the 
Convention on the 17th of September 1793 the infamous 
law permitting the detention of suspects. He was closely allied 
with his namesake Merlin “ of Thionville,” .and, after the 
counter-revolution which brought about the fall of Robespierre, 
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Briti^ aitlutects and tttiits trim d8ri{(n for tfas peincipAl 
decorating ere to-c^ ai ^venfoilt with tlte R«^dl;s|U)0! 
and succeCdii^ styles of FVaa^.t^ nwdiet^ 

isU were familiar with tfae Gc^lnc siyliw 
UB SB well Acquainted. IMal-work. nun m-: lass OBeu 
erveiy kind of past'style w M<oduoed ift Vast tjoantitiefc aaa'iit 
sotnv cases so sk^ul an ths ttiiat t&odem"|((9gei^ 

and reproductions are alinost nosnon^ iPidwer of 
detect. This large class of desig^Mis susd citaftldiai,ta>wtom 
a thorough knowledge of tiie history <d des^ is a l^toOfsi^; 
follows and develops traditional' Ij^Os. The new art 'S^i^l, 
on the contrary, breaks whmiy witii tn^doh, unlsiu wcpnr 
sciously influenced ty the Japanese, and Awards the highest 
place to originality in design. It is hot to be expected- that 
an art-revival following on, and in possession of, all the r^lts 
of a period of unprecedented activity in scientiflc research 
should proceed with the satne restraint as heretofore; but the 
unfettered activity, and the general encouragement to abandon 
the traditions of art, have no exact parallel in the past, and may 
yet prove a danger. It is perhaps the very rapidity of the 
movement that is likely to retard its progress, and to fail to 
carry with it the wealthy clients and the decorators they employ, 
or perhaps even to increase the disposition to cling to the 
reproductions of tlie styles of the l^th and i8th centuries. 
The multiplication of art periodicals, lectures, books, photo¬ 
graphs, meetings of societies and gilds, museums, schools of 
arts and crafts, polytechnics, scholarships, facilities for travel, 
exhibitions, even those of the Royal Academy, to which objects 
of applied art are now admitted, not only encourages many 
persons to bwome workers and designers in the applied arts, 
but exposes everything to the plagiarist, who travesties the 
freshest idea before it lias well left the hands of its originator. 
Thus the inspirations of genius, appropriated by those who 
imperfectly appreciate their subtle beauty and quality, become 
hackneyed and lose their charm and interest. The keen desire 
to be unconventional in applied art has spread from Great 
Britain and the United States to Germany, Austria and other 
countries, but without well-defined first principles, or limita¬ 
tions. It seems agreed in a general way that the completed 
work in metal is to be wholly the conception and, lu far as 
possible, the actual handiwork of the designer: casting by the 
fire-perdue process, left practically untouched from the mould, 
and embossing, being the two most favoured processes. The 
female figure is largely made use of, and rich and harmonious 
colours are sought, the glitter of metal being invariably sub¬ 
dued by deadening its lustre, or by patinas and oxides. Gilding, 
stains and lacquers, electro-plating, chasing, “ matting,” 
frosting, burnishing, mechanically produced mouldings and 
enrichments, and the other processes esteemed in the 19th 
century, are disused and avoided. New contrasts are formed 
by the juxtaposition of differently toned metals; or these with 
an inlay of haliotis shell, introduecd by Alfred Gilbert; or of 
coloured wax, favoured by Onslow Ford; or enamelling, per¬ 
fected by Professor von Herkomer; or stained ivory, pearls, 
or semi-precious stones. The quality of the surface left by 
the skilled artist or artisan is more regarded than symmetry 
of design, or even than correct modelling. Frequently only 
the important parts in a design are carefully finished and the 
rest merely sketched: the mode of working, whether by model¬ 
ling-tools or hammer, being always left apparent. 

The newer kinds of art metal-work have, until recently, 
reached the purchaser direct from the producer’s workshop; 
but they may now also be seen in the shops of silversmiths, 
jewellers, and general dealers, who are thus helping to transfer 
production from large commercial manufactories to smaller 
ateliers under artistic control. The production of the larger 
household accessories, such as bedsteads, fenders, gas and 
electric fittings, clocks, &c., has hardly as yet come under the 
influence of the art movement. The services rendered bv 
Mr W. A. S. Benson of Chiswick, who commenced about 1886 
to revolutionize the production of sheet-brass and copper 
ptensils, cannot be passed over. The average ecclesiastical 
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work 

.•dttiectMW 

Of the ideNgsMntl^ ttif: to 

citpd'ttotoifor Lambton Castle, welbeck, Eaton Jbll, Twicken* 
ham, Clieveden, and Ibe : Aster Ettate Office on the Victoria 
EmbaidciDeto* Cast opn, brought to perfeetkm: toiitbe Coid-' 
brookdale Conkpany about i860, but nOw littie wteeined, owW 
to the pover^ of rfesigh which so often counterfeits smitw 
work, presents great opportunities to founders possessing taste 
or wilhng to submk to artistic control A very largeMkl is 
also opening for cash-lead work, whether associated with aitbi- 
tecture, as in the leaden covered-way over Northumberland 
Street, in I^ndon (see Plate), and the fine rain-water heads 
of the Birmingham Law Courts (see Plate), or with the revival* 
of the use of metal statuary and vases in gardens. The subdued 
colour and soft contours of pewter render it once more a favoured 
material, peculiarly adapted to the methods of the art revival, 
and perhaps destined to super.sede electro-plate for household 
purposes. In silver-work the proportion of new art designs 
exhibited by dealers and others is still relatively small; but 
jewellers, except when setting pure brilliants and pearls, are 
becoming more inclined to make their jewels of finely moiklled 
gold and enamel enriched with precious and semi-predous 
stones, than of gems merely held together by wholly subordinate 
settings. 

On the continent of Europe, France was the first to recognize 
the merits of its bygone designers and craftsmen, and even 
antecedent to the Exhibition of 1851, when art in Great Britain 
was dormant, it was possible to obtain in Paris faithful repro¬ 
ductions of the finest ormolu work of the 18th century. At 
the same time a most active production of modem designs 
was proceeding, stimulated by rewards, with the result that 
the supply of docks, lamps, candelabra, statuettes, and other 
ornaments in bronze and zinc to the rest of Europe became 
a monopoly of Paris for nearly half a century. In all connected 
with their own homes the French adhere to their traditions 
far more than other nations, and the attempt at originality 
in the introduction of mctal-work into the scheme of decoration 
of a room is almost unknown. In the domain of bronze and 
imitation bronze statuary the originality of the French is abso¬ 
lutely unrivalled. And not only in bronze, but in Paris jewellery, 
enamels, silver, pewter and iron work a cultured refinement 
is apparent, beside which other productions, even the mo.st 
finislicd, appear crude. The French artist attains his ideal, 
and it is difficult to imagine, from his standpoint, that the 
mctal-work of the present can be surpassed. The best English 
metal-worker, on the contrary, is probably not often quite 
satisfied with the results he attains, perhaps because in Great 
Britain the pursuit of art has for centuries been fitful and 
individual, while in France art traditions arc hereditary. The 
metal-work of Belgium is bused at present entirely on that 
of France, w’ithout attaining the same standard, unless designed 
for ecclesiastical uses. In Holland these crafts have not pro¬ 
gressed. Italian metal-workers are mainly employed in repro¬ 
duction; but traditions linger in some remote parts, while the 
sporadic appearance of craftsmen of a high order is evidence 
that the ancient artistic spirit is not wholly extinct. Similarly, 
the surprising damascening by Messrs Zuluaga of Madrid in 
the monument to General Prim, and that of Alvarez of Toledo, 
give hope that the Spanish craftsman only needs to be properly 
directed. German and Austrian workers had for years shown 
more energy than originality, but they have recently embraced 
the newest English developments and carried them to extremes 
of exaggeration. For really fresh and progressive indigenous 
art we may perhaps have, in the near future, te turn to America 
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and to Russia, where, having little artistic part to refer to, 
designers and craftsmen display unequalled individuality and 
force. It is from the Far East, however, that the most .serious 
rivalry may be anticipated. The metal-work of China and 
Japan, so pleasantly naive and inexpensive, though becoming 
undesirably modified as to design through contact with European 
buyers, is losing none of its matchless technique, which indeed 
in Japan is stil) being developed. In any history of the art 
revival the influence of such firms as Barbedienne and Christofle 
in Paris and TifTanv in New York cannot be ignored. 

(J. S. G:) 

Industrial Metal-Work. 

The malleability and ductility of metals lie at the basis of the work 
of the gold- and nil ver-snuths at one extreme, and of the boiler-maker 
at the other. Sheet metals can be made to assume almost any 
shapi under the hammer, or by jircssure, provided they are subjected 
to annealing to restore the )iroperty of malleability. The most 
awkward slia)>cs, involving excessive extensions of metal, arc pro¬ 
duced by drawmg processes betwi«n dies of iron and steel in imwcr 
presses. All the common domestic utensils m tinned and enamelled 
ware, and all the ordinary patterns ol the silversmiths, are similarly 
done. Frequent annealings are necessary to prevent fracture of 
the metal; but with these and the observance ol certain other pre¬ 
cautions of a jiractical character the degree of extension iK)s.sible 
is enormous. Another illustration of the malleability of metal i.s 
afforded by metal spinning. A sheet of metal set revolving at a 
high speed 111 a lathe is ^nt over into cup-shaped forms, with 
numerous mouldings, by a blunt hardened tool. A great deal of 
work is done in tliis way, though this sphere has also been invaded 
by the draw presses, wiiose output wouhl seem incredible to those 
not famihar with the work. Objects that do nol require annealing 
are produced by dozens per minute, and all the movements of feeding 
and stumping and removal are often automatic. The ductility of 
metals and alloys is utilized in wire and tube-drawing through dies 
on long benches. This work also requires frequent annealing, for 
otherwise the wi.es or tubes would rupture. Even hard stedl is 
treated in this way to form tubes for the highest hydraulic and steam 
pressurr.s. 

Platers’ Work (see Boilek) is distmguished from work iti sheet 
metals by the fact that plates have considerable thickness, which 
sheets have not. Plates range in thickness from I in. to 2 in., 
but for most purposes they do not go beyond Jin. or i in. Over 
these thicknesses they are used chiefly for the largest marine boilers. 
Armour plates which arc several inches in thickness do not come 
in this group, being a special article of manufacture. Sheets are 
of thicknesses of less than J in. Ttiis distinction of thickness is 
of importance in its bearing on workshop practice. A thin sheet 
requires a very different kind of treatment from a thick plate. Not 
only is more powerful machinery required for the latter, but in 
bendmg it allowance lias to be made lor the difference in r^ius of 
outer and inner layers, which increases with increase of tliickness. 
Short, sharji bends which arc readily made in thin sheets cannot 
tie done in thick plates, as the metal would be stressed too much in 
the outer layers. The methods of union also differ, riveting being 
adopted for thick plates, and soldering or brazing generally for thin. 

Coppersmiths' Work is an important section of sheet-metal working. 
It is divided into two great departments: the domestic utensil side, 
on which the brazier’s craft is exercised; and the engineering side, 
which IS concerned in some engine-work, locomotive and marine, 
and in the manufacture of brewers’ utensils. The methods of the 
first are allied to tho.se of the tinman, those of the second to the 
methods of the plater. Tinsmiths’ work resembles the lighter part 
of the work of the coppersmith. There is no cs. 5 ential difference 
in dealing with tin (I'.e. sheets of iron or steel coated with tin) and 
coiiper of the same thickness. Hence the craft of tinmen and 
braziers is carried on by the same individuals. There are, however,_ 
diflcreuees of treatment in detail, because copper is more malleable" 
and softer than tin plate. The geometry of sheet-metal work and 
of platers' and boiler-makers' work is identical up to a certain stage. 
'The divergence appears when plates are substituted lor shee^. A 
thin sheet has for all practical purposes no thickness—that is, the 
geometrical pattern marked on it will develop the object required 
after it is bent. Nearly all patterns are the developments of the 
envelopes of geometrical aouds of regular or irregular outlines, 
lew of plane faces; when they are made up of combinations of plane 
faces, or of faces curved in one plane only, there is no difference in 
deali^ with thin sheets or thick plates. But when curving occurs 
in diffferent planes at right or other angles (hollowing), the metal 
has to be drawn or extended on the outside, and important differ¬ 
ences arise. A typical form is the hemisphere, from which many 
modified forms are derived. The production of this is always a 
tedious task. It involves details of " wrinkling ” and “ razing," 
if done by hand-work- in copper. Tn thick plates it is not attempt^ 
by hand, but pressing is done between dies, or segments of the where 
are prepared separately and riveted togetter. In tin it is effected 
by Stemping. In all work done in thick plates thg dimensions marked 
out must have reference to the final shape of the article. Generally 


the dimensions arc taken as in the middle of the plate, but they may 
be on the inside or outside according to circum-stances. But m any 
case the thickness must enter into tee calculations, whereas in thin 
sheets no account is taken of thickness. 

Raised Work .—All the works in sheet metal teat are bent in one 
plane only are easily made. The shapes of all polygonal and all 
cylindrical and conical forms arc obtained by simple development— 
that is, the envelopments of these bodies are marked out on a flat 

S lant-, and when cut, are bent or folded to give the required envelopes. 

mly common geometrical problems are Involved in the case of 
sheets of sensible thickness, and allowances ore made for thickness. 
But in those forms where curving must take place in different 
directions the layers or fibres of metal are made to glide over one 
another, extension taking place in .some layers but not in others, 
and this goes on without producing much renuction in the thickne.ss. 
This Ls only ixissible with malleable and ductile metals and alloy.s. 
As a general rule it is restricted to metals which are not cast, for, 
with some slight exceptions, it is impossible to produce relative 
movements of tee layers in cast iron, steel or cast brass. But most 
rolled metals and alloys can be so treated, copiier being tee best 
tor the purpose. The meteods employi-d are " raising " by the 
hammer, and jiressing in dies. But the severity of the treatment 
would tear the material asunder it rearrangement of the particles 
were not obtained by frequent annealing (y.e.). 

If an object has to be beaten into concave form irom a flat thin 
sheet, the outer portions must be hammered until they occupy 
smaller dimensions than on the flat sheet. If a circular disk is 
wrought into a heniispjiere and the attempt is made to hammer the 
edges round, crumpling must occur. This in fact is the first opera¬ 
tion, termed wrinkling, the edge showing a series of flutes. 'These 
flutes have to be obliterated by another series of hammerings termed 
razing. The result is that tlie object assumes a smooth concave 
and convex shajie, without the thickness of the metal becoming 
reduced. 

Cast Work .—’The metals and alloys which are neither malleable 
nor ductile can only be workcil into required shapes by melting and 
casting in moulds. Abundance of remains which date from the 
Neolithic period testify to the high antiquity of this cla.s.s of w-ork. 
and also-to the great skill which the ancient founders had acqtilied. 
Statue-founding is a highly siiccialized department ol metal-work, 
in which tee artists ol the middle ages excelled. 'Two methods have 
been employed, the ctre-perUue, or wax process (see above), and tee 
present, or all sand method. In the latter the artist provides a 
model in plaster from which the founder takes a mould within an 
encircling box. This mould must obviously bo made in_ scores oi 
little separate sections (false cores or drawbacks) to permit of their 
removal from the model without causing fracture of the sand. 
These are subsequently replaced piece by piece in the encircling 
frame, and a core made within it, leaving a space of J in. or there¬ 
abouts into which the metal is poured. The advantage of this 
process is that the artist's model is nut destroyed as in the ctre-perdue, 
and if a " waster " results, a sepond mould can be taken. A large 
statue occupies from one to three months in the moulding. 

The extreme tenuity of objects which are hammered, drawn nr 
rolled cannot for obvious reasons be attained by casting. Casting 
also is complicated by the shrinkage which occurs in cooling down 
from tee molten state, and in some alloys by the formation of 
eutectics, and the liquation of some constituents. The temperature 
of pouring is now known to be of more importance than was formerly 
suspected. The after-treatment of castings by annealing exerci.ses 
great influence on results in malleable cast iron and steel. 

'There are many metals and alloys which are malleable and ductile, 
and also readily fused and cast. 'This is the case with gold, silver, 
copper, tin, lead and others, and especially with low carbon steel, 
which is first cast as an ingot, then annealed and rolled into jilates 
as well as the thinnest sheets. The ancient wootz, and the products 
of the native furnaces of Africa are first cast, then hammered out 
thin. Many of the patent bronzes are by slight variations in the 
proportions of the constituents made suitable for casting, for forging, 
anti for rolling into sheets. But in all the great modern niariu- 
lacturing processes it is true that metals and alloys, though of the 
same name, have a different composition according as they are 
intended for casting on the one hand, or for forging, rolling and 
drawing on the other. Wrought or malleable iron has le.ss of carbon 
and other elements in its comimsition than has ctist iron. Steel 
intended for castings has slightly more carbon and other elements 
than the cast-steel ingot intend^ for rolling into plates- So also 
with the numerous bronzes, the phosphor, the delta, the aluminium 
and other alloys of copper; each is made in several grades to render 
it suitable lor different kinds ol treatment. 

There are no materials used in manufacture of which the crafts¬ 
man is able to vary tee composition and physical qualities so ex¬ 
tensively as the metals and their alloys. Miichr light has been throwif 
on facts which have long been known in a practical way, by the 
labours of the Alloys Kcscarch Committee of the Institution of 
Mechanical Engineers (England). These, together with independent 
researches into tee heat treatment of steel and iron, have opened 
up many unsolved problems fraught with deepest interest and 
importance. 

One of the most difficult problems with which the metal-worker 
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who handles constructional forms has to deal is the maintenance 
of a due relation between absolute strength gnd a useful degree of 
elasticity. Only after many failures has the fact been grasp^ that 
a very high degree of strength is inconsistent with a trustworthy 
degree of elasticity. The reasons were not understood until the 
researches of Wfihler demonstrated the difference between the efiects 
of merely dead_ loads and of live loadSj and between repetitions of 
stress of one kind only, and the vastly more destructive effects of 
both kinds alternating. 

The texture of metals and alloys is related to the character of 
the operations which can be done upon them. Broadly the malle¬ 
able and ductile metals and alloys show a fibrous character when 
ruptured, the fusible ones a crystalline fracture. The difference 
i.s seen both in the workshop and in the specimcn.s ruptured in 
testing-machines. A piece of wrought iron, or mild steel or copper, 
if torn a.sunder shows long lustrous fibres, resembling a buntUe of 
threads in appearance. A piece of cast iron, or steel or bronze, 
shows on rupture a granular, crystalline surface destitute of any 
fibre. The ductile metals and alloys also extend from 10 to 30 % 
with reduction of area before they fracture, the crystalline ones 
snap shortly without warning. In some instances, however, the 
metliod of application of stress exercises an influence. Wrought 
iron and mild steel may bo made to show a short and crystalline 
fracture by a sodden application of stress, while if drawn asunder 
slowly they develop the silky, fibrous appearance. The men who 
design and work in metals have to take account of these vital 
differences and characteristics, and must be careful not to apply 
treatment suitable to one kind to another of a diasimilar character. 
Tools, appliances and methods have little in common. Between 
the work of the smith, the shcet-nictal worker and the founder, 
there is .i great gulf. An artistic taste will recognize the essentii 
difleiences, and not endeavour, apart from questions of strength, 
to graft a design suitable lor one on another. It is bad taste to 
imitate the tracery of the ductile wrought iron m cast de.qigns, the 
ioliations of ancient wrought-iron grilles and screens in heavy 
cast iron. Severe simplicity is also most in liarmony with con¬ 
structional designs m plated work, where stresses occur in straight 
lines. From this point of view the lattice-girder bridge is an ideal 
design in steel. 

One of the most valuable characteristics of the iron alloys is 
their capacity lor liardening, which tliey owe in the main to the 
presence of certain small jxircontages of carbon relatively to minute 
()uantities ol other elements: a-s manganese, tungslen, nickel and 
others of le.ss importance. The capacity for hardening is an in¬ 
valuable property not only in regard to cutting-tcxils, but also in 
prolonging the hfe of ports subjected to severe friction. Great 
advances have been made in tlie utilization of this property as a 
result of the growth of the precision gnnding-machines, which are 
alile to correct the inaccuracies of hardened work as effectually os 
those of soft materials. It is utilized in the spindles of machine- 
tools, in the balls and rollers for lugh-speed bearings, shdos, pivots 
and such like. 

Methods of Union. —The methods of union of works in metal are 
extremely varied. An advantage m casting is that tlic most 
complicated shapes .are made in one piece. But all other compli¬ 
cated lorms have to be united by other means—as welding, soldering, 
riveting or bolting. The two first-named ore trustworthy, but are 
evidently unsuitable for the greater portion of engineers' work, 
for whicli riveting and bolting arc the method.s adopted. Even 
the simjile elements of rivets and bolts have produced immense 
develoimients since the days when bolts were made by hand, 
liolcs cored or hand-drilled, and nvets formed and closed by liand 
labour. Nut- and bolt-making machinery, both for forging and 
screw culting, operates automatically, and drilling machinery is 
highly snecialized. Hand-riveting on large contracts has be™ 
wholly displaced by power-riveting machines. The methods of 
union adoptixl are not allowed to impair the strength of structures, 
whicli is calculated on the weakest sections through the rivet or 
bolt lioles. Hence much ingenuity is exercised in order to obtain the 
strongest joint wliich is consistent with security of union. This 
IS the explanation of all the varied lorms of riveted joints, which 
to casual observers often apjxsar to be of a fanciful character. 

Protection of Surfaces.— The protection and coloration of metals 
and alloys includes a large number of industries. The engineer 
uses paints for his iron and steel. A small amount of work is treated 
by the Bower-Barft and allied processes, by which a coating of 
magnetic oxide is left on the metal. Hot tar—Angus Smith's 
process—is used for water-pipes. Boiled lin.secd-oil is employed 
as a uon-corrosive coating preceding the application of the lead 
and iron oxide paints. In steam boilers artificial galvanic couples 
are often set up by the suspension of zinc plates in the boiler, so 
that the corrosion ol the zinc may preserve the steel boiler plates 
from waste. Various artificial protective coatings are applied to 
the plates of steel ships. Bright surfaces arc protected with oil 
or with lacquer. The ornamental bronzes and brasses are generally 
lacquered, though in engineers' machinery they are as a rule not 
protected with any coating. For ornamental work lacquering 
divides favour with colouring—sometimes done with coloured 
lacquers, but often with chemical colourings, of which the copper 
and iron salts are the chief basis. (J. G. H.) 
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METAMERISM (Gr. fttra, after, pipot, a part), a technical 
term used in natural science. In chemistry it denotes the 
existence of different substances containing the same elements 
in the .same proportions and having the same molecular weight; 
it is a form of isomerism. 

In zoology, metamerism is the repetition of parts in an orga¬ 
nized body, a phenomenon which is, as E. Haeckel, W. Bateson 
and others have recognized, only a special case of a tendency 
to repetition of structural units or parts which finds one expres¬ 
sion in bilateral symmetry. It occurs in almost every group of 
the animal kingiiom, but is most conspicuous in segmented 
worms, arthropods and vertebrates. In certain worms (the 
Cestoidea and some Planarians) metamcric segmentation is 
accompanied by the separation of the completed metamercs 
one by one from the older (anterior) extremity of the chain 
(strubilation), but it by no means follows that metameric seg¬ 
mentation has a necessary origin in such completion and separa¬ 
tion of the “ meres.” On the contrary, metamerism seems 
to ari.se from a property of organisms which is sometimes more 
(eumerogpne.sis) and sometimes less (dysmerogene.sis) fully 
exhibited, and in some groups not exhibited at all. The most 
complete and, at the same time, simplest instances of metameric 
segmentation are to be seen in the larger Chaetopods, where 
some hundreds of segments succeed one another—each practically 
indistinguishable in structure from the segment in front or 
from that behind; muscles, right and left appendage or para- 
podium, colour-pattern of the skin, gut, blood-vessels, coelom, 
nephridia, nerve-ganglion and nerves are precisely alike in 
neighbouring segments. The segment which is lea.st like the 
others is the first, for that carries the mouth and a lobe projecting 
beyond it—the prostomium. If (as sometimes happens) any 
of the hinder segments completes itself by developing a pros¬ 
tomium, the chain breaks at that point and the segment which 
has developed a prostomium becomes the first or head-bearing 
segment of a new individual. Compare such an instance oi 
nietameric segmentation with that presented by one of the 
higher Arthropods—e.g. the crayfish. Here the .somites are 
not so clearly marked in the tegumentary structures; neverthe¬ 
less, by examining the indications given by the paired parapodia, 
we find that there are twenty-one somites present—a limited 
definite number which is also the precise number found in all 
the higher Crustacea. 

We can state as a First Law > of metamerism or somite formation 

* 1 he word “ Law " is used in this summary merelv as a convenient 
heading for tlic statement of a more or less general proposition. 
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thftt It Ib nther indefinite in regard to number of metamcrcs 
or eomites produced, or is definite. Animals in tbe first case wc 
0^ aaomomenstic; those in the second case, nomomcristic. The 
nomomcristic condition is a higlier development, a spcoalkation, 
of the aaomomeristic condition. 

The Second Law, or geiieralization, as to metamerism which 
must bo lioted is that the meres or somites (excepting the first with 
its prostomium) may be all practically alilce or may differ from one 
another greatly by modification of tlu various constituent parts of 
the or somite. Metamerized animals are either homoeomenc 
or heteiomeric. U'hc reference to the variation in the form of the 
eseentiml parts contained in a •-metamereor "somite” intro* 
duces us to the necessity of a general term for these constituent 
or subordinate parts; they may be called " meromes ” (pfpos). The 
meromes present in a metamere or somite difier in difierent annulate 
or segmented animals according tu the general organization of the 
group to which the animal belongs. As a matter of convenience 
wc distinguish in the Arthropod as meromes, first, the tegumentary 
chitiDized plates called terga, placed on the dorsal a.spect of the 
somites; second, the similar sternal plates. In Chaeto^xids wc should 
take next to these the masses of circular and longitudinal muscular 
fibres of the body-wall and tlie dorso-ventral muscles. The latter 
form the third sort of merome present in tlic Arthropods. The 
fourth kind of merome is constituted by tlic parapodia or appen¬ 
dages; the fifth by the coelomic pouches and their ducts and external 
apertures (coelomo-ducts), whether renal or genital. The sixtli by 
the blood-vessels of the somite; the seventh by tlic bit of alimentary 
tract wliich traverses it; and the eighth by the neuromere (nerve 
ganglion pair, commissures, connectives and nerve branches). 

The Third I.aw of metamerism is that hctcromerism may operate 
in such a way as to produce definite regions of like modificatiou of 
the somites and their appendages, diffenng in their modification 
from that observed in regions before and behind them. It is 
convenient to have a special word fur such regions of like meres, 
and wc call each a tagraa {rayfta, a regiment). The word " tagmosis " 
is applicable to the formation of such regions. In the Chaetopods 
tagmosis always occurs to a small extent so as to form the head. 
In some Chaetopods, such as Cfuietoptfrus and the sedentary forms, 
there is marked tagmosis, giving rise to tliree or even more tagniala. 
in Arthropods, besides Ibe head, we find very frequently otlior 
tagmata developed. But it is to be noted that in the higher memlKTs 
of each great class or line of descent, the tagmosis becomes definite 
and characteristic just as do tlie toUd uuml^r of meres or somites, 
wliilst in the lower grades of each great class we find what may be 
regarded as varying examples of tentative tagmosis. The terms 
nomota^mic and anomotagnuc are applicable with the same kind 
of impuution as the terms nomomenstic and anomomenstic. 

The Fourth Law of metamerism (autu-heterosis of the meromes) 
is that the meromes of a somite or scries of somites may be separately 
and dissimilaxly afiected by heteroniensm. It is common enough 
for small changes only to occur in the inner visceral meromes whilst 
the appendages and terga or stoma are largely changed in form. 
But of equal importance is tlie independent " lioierosis ” of these 
visceral meromes without any corresponding heterosis of the body 
wall. As instances, wc may cite the gizzards of various earthworms 
and the special localization of renal, genital and gastric meromes, 
with obliteration elsewhere, in a few somite.s in Arthrojioda. 

The Fifth Law, relating also to the independence of the meromes 
as compared with the w’hole somite, is the law of autorhytlimus of 
the meromes. Metamerism does not always manifest itself in the 
formation of complete new segments; but one merome may be 
repeated so as to suggest several metamires, whilst the remaining 
meromes are, so to speak, out of harmony with it and exhibit no 
repetition. Thus in the hinder somites of the body of Apus the 
Crustacean we find a series of segments corresponding apparently 
each to a con^letc single somite; but when the appendages are 
examined we find that they have mulb])Ued without relation to 
Ihf other meromes of a somite; we find that the somites carry 
from two to seven pairs of appendages, increasing in number as we 
pass backwards from the genital segment. The appendages are 
autorhythmic meromes in this case. They take on a quasi-inde¬ 
pendent rnetamcrism and are produced in numbers wnich have 
no relation to the numbers of the body-rings, muscles and neuro- 
meres. This possibility of the independent metameric inultipUcation 
of a single merome must have great importance in the case of 
dislocated meromes, and no doubt has application to some of the 
metameric phenomena of Vertebrates. 

The Sixth Law ls the law of dislocation of meromes. This is a 
very important and striking phenomenon. A merome, such as a 
pair of appendages (Araneae) or a neuromere or a muscular mass 
(frequent), may (by either a gradual or sudden process, we cannot 
always say which) quit the metamere to which it belongs, and in 
which it originated, and pass by actual physical transfcronce to 
another metamere. Frequently this new position is at a distance 
of several metameres from that to which the wandering merome 
belongs in origin. The movement is more usual from behind 
forwards than m the reverse direction; but this, probably, ha.s no 
profound significance and depends simply on the fact that, as a 
rule, the head must be the chief region of development on account 
of its oontaining the sense organs and the moutii. 


In the Vertebrata the independence of the meromes is more fully 
developed than in other metanu»ised animals. Not only do we 
get auto-heterosis of ibc meromes on a most extensive scale^ but 
the dislocation of single meromes and of whole series (tegmate) of 
meromes is a common phenomenon. Thus, in fishes the pelvic 
fins may travel forwazds to a tlioracic and even jugal position in 
front of the pectoral fins; the branchiosneromes lose all relation to 
the poaitiou of the meromes of muscular, skeletal, coelomic and 
nervous nature, and the heart and its vessels may move backwards 
from thuir original metameres in higher Vertebrates carrying 
nerve-loops with them. 

The Seventh Law of metamcrifim is one which hsa been pointed 
out to the writer by £. S. Goodrich. It may be called the law of 
" translation of heterosis.” Wliilst actual physical transference 
of the substance of meromes undeniably takes place in such a case 
as the pa.ssage of the pelvic fins of some fishes to the front of the 
pectorals, and in the case of the backward movement of the opis- 
thosoinatic appendages of spiders, yet the more fr^uont mode 
in which an lUtemtion in the position of a specialized organ in the 
series or scale of metameres takes ])lace is not by migration of the 
actual material organ from somite to somite, but by translation 
of the quality or morphogenetic poculiarity from somite to somite 
accompanied by correlative change in ail the somites of the series. 
The phenomenon may be compand to the transposition of a piece 
of music to a higher or lower key. It is thus that the lateral fins 
of fishes move up and down the scale of vortebraJ somites; and 
thus tliat whole regions (tagmata), such as those indicated by the 
names cervical, thoracic, lumbar and sacral, arc translated (accom¬ 
panied by terminal increase or decrease in the total number of 
somites) so as to occupy dificring numerical positions m closely 
allied t<)rm.s (cf. the varying number of cej vicaJ somites in allied 
Reptiles and Birds). 

What, in this rapid enumeration, we will venture to call the 
Eighth Law of metamerism is the law of bomoeosis, as it is termed 
by W. Bateson. Uomoeosis is the making of a merome mto the 
likeness of one belonging to another metamere, and is the opposite 
of the jirocess of " helero.sis "-—already mentioned. We cite this 
law here because' the result of its operation is to simulate the occur¬ 
rence of dislocation of ineromus and has to be carefully distinguished 
from tliat process. Ameronic can, and does in individual cases of 
abnormality, assume the form and character of the corresponding 
merome of a distant somite. Thus the untenna of an insect has 
been found to be replaced by a iicrfcctly well-formed w'olking leg. 
After destruction of the eye-stalk of a shrimp a new growth appears, 
having the form of au antenna. Other cases arc frequent in Crusta¬ 
cea, as individual abnormalities. Thev prove the existence in the 
mechanism of metamcrized animals, of structural conditions which 
are capable of giving tliesc results. What those blruclural con¬ 
ditions arc is a matter lor separate inquiry, which wc cannot even 
touch here. 

We now come to the questions of the production of new somites 
or the addition of new somiti's to the series, and the converse 
problem of the suppression of somites, whole or partial. Wc state 
as the Ninth Law of metaiiicribni " that now somites or metameres 
are added to a chain consisting of two or more somites by growth 
and gradual elaboration—what is called ' budding *—of the anterior 
border of the hmdennost somite. This hindermost somite is 
therefore diflercnl from all the otlier somites and is called the 
' tclson.' However long or short or heteromcrized the chain may 
be, new metameres or somites are only produced at the antenor 
border of the telson, except in the Vertebrata." Thai is tlie general 
law. But amongst some groups of metamerized animals p)artial 
exceptions to it occur. It is probably absolutely true for the 
Arthropoda from lowest to highest. It is not so certain that it is 
tnie for tlie Chaetopoda, and would need modification in statement 
to meet the cases of fissiparous multiplication occurring among 
Syllids and Naidids. In the Vertebrata, where tagmosis and 
heterosis of meromes and dislocation of merones and tagmata are, 
so to speak, rampant, new formation of metameres (at any rate as 
represented by important meromes) takes place at more than one 
point in the chain. Such points are found where two liighly diverse 
" tagmata ” abut on one another. It is possible, though the evi¬ 
dence at present is entirely against the supposition, that at such 
points in Arthropoda new somites may be fonned. Such new 
somites are said to be " intercalated." The question of the inter¬ 
calation of vertebrae in the Vertebrata has received some attention. 
It must be remembered that a vertebra even taken with its muscular, 
vascular and neural accessories is only a partial metamere—a 
merome—and that, so far as complete metameres are concerned, the 
Vertebrata do conform to the same law as the Arthropods. Inter¬ 
calation of meromes, branchial, vertebral and dermal (fin-suppnrts) 
si'cms to have taken place in Vertebrata in the fishes, while in 
higher groups intercalation of vertebrae in large scries has been 
accepted as tlie only possible explanation of the structural facts 
established by the comparison of allied group.s. The elucidation 
of this matter forms a very important part of the work lying to the 
hand of the investigator of vertebrate anatomy, and it is passible 
that the application of Goodrich's law (the seventh of our list) may 
thrownew light on the matter. 

In regard to the diminution in the number of somites in the 
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coune of the historical development, of those various groups of 
metamerized animals, which have undoubtedly sprung from ances¬ 
tors with more numerous somites than they themsmves possess, 
it appears that we may formulate the foUowmg laws as the tenth, 
eleventh, twelfth and thirteenth laws of metamerism. 

The Tenth Law is that individual somites tend to atrophy and 
finally disappear as distinct structures, most readily at the anterior 
and the posterior ends of the series constituting an animal body. 
This is very generally exhibited in the head of Arthropoda, where, 
h^ever, the operation of the law is largely modified by fusion (see 
below). With regard to the posterior end of the body, the atrophy 
of segments does not, as a rule, aifect the telson itself so much as 
the somites in front of it and its power of producing new somites. 
Sometimes, however, the telson is very minute and nonchitimzed 
(Hexapoda). 

The Eleventh Law may be stated thus; any somite in the 
series which is the anterior or posterior somite of a tagma may 
become atrophied, reduced in size or partially aborted by the sup¬ 
pression of some of its meromes; and finally, such a somite may 
disappear and leave no obvious trace in the adult structure of its 
presence in ancestral forms. This is called the excolation of a 
somite. Frequently, however, such " excalated " somites are 
obvious in the embryo or leave some merome (e.g. neuromere, 
muscle or chitin-plate) wliich can be detected by minute observa¬ 
tion (microscopic) as evidence of their former existence. The 
somite of tlie maxilli|)ede (third post-oral ap|)cndage) of Apus 
cancri/ormis is a good example of a somite on its way to excalation. 
The third prae-oral and the praemaxillary somites of Hexapod 
insects are instances where the only traces of the vanished somite 
are furnished by the microscopic study of early embryos. The 
praegenital somite of the Arachnida is an example of a somite 
which is preserved in some members of tile grouji and partially or 
entirely excalated in other cases, .sometimes with lusion ol its 
remnants to neighbouring somites. 

The IwELFTH Law of metamerism nught very well be placed in 
logical order as the lust. It Ls the law of lipomensm, and asserts 
tluit just as the metamoric condition is produced by a change in 
the bodies of the descendants ol umsegmental ancestors, so highly 
metamerized forms— i.e. strongly segrnenU'd form,s with specialized 
regions of dillcrentiated metameres—nuiy gradually lose their 
metamerized structure and become apparently and practically 
unisegmental animals. The change here contemplated is not the 
atrophy of terminal segments one by one so as to reduce the size of 
the animal and leave it hiially as a single somite. Un the contrary, 
no loss of size or of high organization is neees.sary. But one by 
one, and gradually, the metamenc groupmg of the bodily structures 
disappears. The cuticle ceases to be thickened in nngs—the 
mu-scles of the body-wall overrun their somite boundaries. Internal 
septa disappear. The nerve-gangUa concentrate or else become 
diffused equally along the cords; one pan of renal coelomoducts 
and one pair of genital coelomoducts grow to large size and remain 
—the rest disappear. The appendages atrophy or liecome limited 
to one or two pairs which are widely dislocated Irotii tlieir ancestral 
position. The animal ceases to present any indicabon of meta- 
meric repetition of parts in its entire structure. Degrees in this 
process are freijuently to be recognized. We certainly can observe 
such a change in the posterior region of some Arthro|x)ds, such as 
the hermit-crabs and the spiders. Admitting that the Echiurids 
are descended from Chaetopoda, such a change has taken place in 
them, amounting to little short of complete Upomerism, though 
not absolutely complete. 

Eecent suggestions as to the ongin of the Mollusea involve the 
supposition that such an etiacement of once well-marked meta¬ 
merism has occurred in them, leaving its traces only in a few 
structures such as the multiple gill-plumes and shell-sluelds of tlie 
Chitons and the dupUcated renal sacs ol Nautilui. 

A further matter of importance in tliis connexion is that when 
the old metameres have been effaced a new secondary segmentation 
may arise, as in the jomted worm-like body of the degenerate 
Acarid, Demodex folltculorum. 

Such secondary annulation of the soft body calls to mind tlie 
.secondary annulation of the metameres of leeches and some earth¬ 
worms. Space does not permit ol more than an allusion to this 
subject: but it is worth while noting that the secondary annuli 
marking the somites of leeches and Luwbrtcidae in definite number 
and character are perhaps comparable to the redundant pairs of 
appendages on the hinder somites of Apus, and are in both cases 
examples of independent repetition of tegumentary meromes—a 
sort of ineffectual attempt to subdivide the somite which only pre¬ 
vails on the more-readilv susceptible meromes of the integiimeiit. 

The last law of metamensm which we shall attempt to formulate 
here, os the Thirteenth, relates to the fusion or blending of neigh¬ 
bouring somites. Fusion of adjacent somites has often been errone¬ 
ously interpreted in the study of Arthropoda. There are, in fact, 
very varying degrees of fusion which need to be carefully distin- 

uished. The fdlowing generalization may be formulated. " The 

omologous meromes of two or more adjacent somites tend to fuse 
with one another by a blending of their substance. Very generally, 
but not invariably, the fused meromes are found as distinct separated 
structures in the embryo of the animal, in which they unite at a 
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latez stage of growth." The fusion of neighbouring meromes is 
often preceded by more or less extensive atn^h)'m the somites 
concerned, and by arrest of development in the individual ontogeny. 
Thus, a case of fusion of partially atrophied somites may simulate 
the appearance of incipient merogenesis or formation of new somites, 
and, vice versa, incipient merogenesis may be misinti^reted as a 
case of fusion of once separate and fully formed somites, 

A very complete fusion of somites is that seen on the head of 
Arthropoda. The head or prosoma of Arthropoda is a tagma 
consisting of one, two, or three prosthomeres or somites in front 
of the mouth and of one, two, three, up to five or six opisthomeres. 
The cephalic tagma or prosoma may thus be more or less sharply 
divided into two subtagmata, the prae-oral and the post-oral. 

(£. K. L.) 

HETABIORFHISH (Gr. /icrd, change of, and 
shape), in petrology, the alteration of rocks in their structural 
or mineral characters by which they are transformed into new 
types. In the history of rock mas-ses changes of many 
kinds are inevitable. Loose sands, clays and heaps of shells 
are gradually converted into sandstones, shales and lime¬ 
stones by the action of percolating water and the pressure 
of over-lying accumulations. AJJ rocks exposed at the 
earth’s surface or traversed by waters circulating through 
the earth’s crust, undergo changes in their component minerals 
due to weathering and the chemical action of the atmo¬ 
sphere and of rain. The.se processes of cementation and 
decomposition, though not unlike those of metamorphism, 
are not regarded as essentially the same. They are considered, 
so to speidc, normal episodes in the history of rocks to which 
all are subject. When rocks, however, are exposed to the 
heat of intrusive masses (granite, &c.) or have been compressed, 
folded, crushed, and more or le.ss completely recrystallized, 
they assume new characters so different from their original ones 
that they arc ascribed to a quite distinct class, namely, the 
metamorphic rocks. 

The transformation is always gradual, so that in suitable 
districts every stage can be followed from an unaltered or 
nearly unaltered sedimentary or igneous rock to a perfectly 
metamorphic one. The transition may be slow or rapid, and 
the abundance of intermediate forms renders it impossible 
to lay down any hard and fast lines of distinction. A black 
shale with fossils may in two or three feet pass into a splintery 
hornfels; a sandstone or grit becomes a sheared grit, a granulitic 
gneiss, and a completely recrystallized gneiss sometimes within 
a few hundred yards; in a thoroughly metamorphic homblende- 
schi.it or chloritc-scliist small kernels .sometimes occur which 
can easily be recognized as little modified doleritcs or diabases. 
Still, the metamorphic rocks as a cla-ss have many well-defined 
characteristics, and in perfectly typical development cover 
enormous area.s of the earth's surface and must be, in the 
aggregate, of vast thickness. A great number of them are 
recognizably of igneous origin; others are equally certainly 
sedimentary. Hence some writers have suggested that they 
are not entitled to rank as a separate class, but only as states 
or conditions of other rocks. It is generally agreed, however, 
that when the primitive structures and the original minerals 
of sedimentary or igneous rocks are so transformed as to be no 
longer easily recognizable the rock .should be included in the 
metamorphic class. 

Only rarely, however, does metamorphism produce much 
difference in the chemical composition of the rocks affected. 
Sandstones become quartzites and quartz schists, limestones 
are converted into marbles, granite passes into gneiss, and so 
on, without their bulk composition being greatly modified. 
From all that we know it seems established that however great 
the heat and pressure to which metamorphic rocks have been 
exposed they have very rarely been melted or reduced to the 
liquid state. Hence there has been no opportunity for inter¬ 
mixture by solution or diffusion; the changes, including the 
growth of crystals of new-formed minerals, have gone on in 
the solid rocks. The chemical molecules already present 
have aggregated into new combinations and have built up 
new mmerals without travelling for more than infinitesim^ 
distances from the places they occupied in the original rock. 
Exceptions to this occur, but they are so few that &ey do not 
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invalidate the general rule. Thin bands of limestone^ for 
example, may 6e followed for miles in belts of mica-schist 
or gneiss, never losing their identity by blending with the rocks 
on eitherj^de of them. By tracing out cones such as these 
it is oftetf-possible to unravel the highly complicated strati¬ 
graphy of raetamorphic regions where the rocks have been greatly 
folded and displaced. Another important consequence of the 
persistence of the cbeinical individuality of metamorphosed 
rocks « that very oftrai on analysis indicates in the clearest 
possible fashion what was the original nature of the rock mass. 
Sandstones, limestones, ironstones, shales, granites, doleritcs 
and serpentines may be totally changed in structure and very 
completely also in mineral composition, but their chemical 
characters are practically indelible. Confusion arises sometimes 
from the fact that two rocks of different origin may have much 
the same composition, c.g. a feldspathic sandstone may closely 
approach a grwite, or an impure dolomite may simulate 
a basic igneous rock. Individual specimens, consequently, 
cannot always be relegated with perfect certainty to sediments 
or igneous rocks; but in dealing with a complex containing 
a variety of types the geologist is rarely long in doubt as to 
their original nature. 

Two distinct kinds of metamorphism are recognized, namely, 
contact or thermal metamorpliism, and folding or regional 
metamoqihism. The former is associated with intrusive masses 
of molten igneous rock whidi were injected at a very high 
temperature and produced extensive diangcs in tlic surrounding 
rocks. The second occurs in districts where earth folding 
and the movements attendant on the fonnation of mountain 
ranges have flexured and crushed the strata, probably at the 
same time considerably raising tlieir temperature. Although 
these processes are very different in their origin, and in the 
great majority of cases produce quite different effects on the 
rocks they involve^ there are instances in which the results 
are closely comparable. A sandstone may be converted into 
quartzite and a limestone into marble by cither kind of meta¬ 
morphism. It is best, however, to describe them as phenomena 
essentially different from one another. 

Contact Metamorphism (thermo-metamarphism ).—Any kind of 
rock—igneous or sedimentary—whidi has come in contact with an 
igneous molten magma is hkely to show alteration of this type. 
1 he extent and intensity of the changes depend piincipally on two 
factors: (i) the nature of tlie rock concerned, and (2) the magni¬ 
tude of the igneous mass. It is to be expected that a great intrusion 
of granite produce more extensive effects of this kind than a 
narrow dike a few inches or a few feet broad. At the edges of such 
dikes only a slight induration may be noticeable in the country 
rock, or there may be rccrystalUzation with formation of new 
minerals for a few inches. Rarely docs the alteration extend 
beyond this. Shales are baked and hardened, sandstones are 
rei^ered more compact or occasionally are partly fused, hmestones 
may be converted into marble containing garnet, woUastonite, 
augite or otlicr calc-silicates. A great granite boss, wljich may be 
ten or twenty miles broad, is often surrounded by a wide aureole 
of contact alteration. This may be a few hundred yards broad 
or a couple of miles; in rare cases the breadth of tlie aureole is only 
a few yards. These variations may liave structural cau.ses; thus 
when the aureole is narrow the junction of granite with country 
rock may be vertical; when the aureole is broad the granite may be 
a flat-topped mass wliicJi dips at low angles outwards on each side. 
When a broad aureole accompanies a vertical junction we may 
suppose that molten rock has flowed upwards along this boundary 
line for a prolonged period, and lias gradually raised tlie rocks to 
a very high temperature, even at some distance away from the 
contact. Where the altcnation is slight and local there is usually 
something in the composition of the rucks or m tlieir crystalline 
stale to account for this. 

No less important is the nature of Ihe rocks involved. Wlicre 
a granite intrudes into a succession of various types of sedimentary 
and igneous rocks the differences in their behaviour arc often 
venr marked. Sandstones alter less readily than shales or slates, 
and limestones, especially if they be marly or argillaceous, are often 
full of new minerals^ when purer shales on each side of them are 
not visibly affectedj£J(^ists and gneisses, being already highly 
crystalline, are verjr^HSIknt to thermal alteration, and may show 
it only for a few mch^tiMkK-e they are in actual contact with tlie 
granite, or in minute frtMpnts which have been broken off and 
surrnunded Im the invaaM magma. Igqeous rocks, since they 
consist of miitrals whidkA^ve formed at very high temperatures, 
may show no change wmniever. 11 they are decomposed, however. 


their aecondary products, iaoloiliitg those which fill veins and 
amygdalmdal cavities, am often ent^y recrystallized in new 
combinations. Instanoes of this will be given later. 

The intensity of the altezatioB depends very greatly on the 
proximity to the intrusive rook. A typical aumw suirounding 
a granite boss, for example, consists of rocks in ail stages of altera¬ 
tion, the most affected being onanest the ge^tc, while aa we travel 
outwards we pass over sones of saccesaively diminishing meta- 
morphism. Around the granites of Cornwall, the Lake District 
and Ireland there ore tracts of altered slate which show these 
stages very well. The first sign of metamorphisa is a slight increase 
in hardness and g lossin e ss, making the slate a little faiighter and 
more brittle. This is duo to the formation of mica in small crystalline 
plates mostly parallel to the cleavage of the rock. Nearer the 
granite a faint spotting is visible on broken .surfaces of the slates, 
and this becomes more pronounced as we enter the middle part of 
tlie aureole. These qmtted slates, in Cornwall for instance, often 
occupy a zone a mile in breadth. They are less fissile than the 
unaltered slates and have rounded or elliptical spots about a quarter 
of an inch across. The spots are usually darker than tlie body of 
the slate, though sometimes paler. Angular, branched, lenticular 
and rhomboidal spots sometimes occur. Under the microscope 
these rocks consist mainly of brown mica, quartzand organic matters, 
iron oxides, &c.; the spots may be due to aggregation of biotitu or 
of quartz, but often diner little in composition from the surrounding 
rock. Their dark colour is due to abundance of iron oxides or 
graphite, with chlorite and biotite. Still closer to the granite a 
development of crystals takes place in the slates; the commonest 
are andalusite, chiastolite (with cross-shaped dark enclosures), 
cordicritc, staurolite and garnet. At the same time the minerals 
formerly enumerated crystallize in larger individuals (biotite, quartz, 
iron oxides, &c.), so that the rock becomes mtfaer more coarse-grained. 
At this stage tlie fissility and cleavage structures of the slate tend 
to be obliterated, and the rocks are dark, lustrous (from the abun¬ 
dance. of mica), hard and splintery. To this type the name homfeh 
is given. The innermost zones of the aureole consist mainly of 
homfelscs, and where there are slate tragments enclosed in the 
granite tliey usually show these characters in their most pronounced 
form. 

The nature of the new mincralB produced depends principally, 
of courM(,on the chemical composition of the rocks affected. In 
pure sandstones only quartz is formed, and pure limestones merely 
reerystalllze as marbles. Argillaceous rocks are characterized by 
abundance of alumina; hence, when thermally altered, they may 
contain corundum, or silicates of alumina such assillimamte, kyanite, 
andalusite and chiastolite. Most rock masses, however, arc far 
from pure and hence the variety of minerals wtiich may arise in 
them from contact alteration is very great. Argillaceous lunestones, 
for example, very fr^uently contain garnet, vesuvianite, woUaston¬ 
ite, diopsido, tremolite, sphene, epidote and feldspar; that is to say, 
minerals in which lime isjirescnt along with silica, olumiu^ magnesia 
and other substances. Calcareous sandstones yield augite, garnet, 
sphene, epidote; argillaceous sandstones are cltankcteriz^ rather by 
biotitu, sillimanite and spinel. 

In each case the materials already present in the rock have united 
to form new mineral combinations. Crystallization has been 
stimulated by the rise of temjieraturc, aided, no doubt, by moisture. 
Water vapour, even at comparatively low temperatures when the 
pressure is considerable, is a (xiwcrful mineralizing agent and greatly 
facilitates crystallization. Often the rocks acquire ultimately a 
pseudoporphyritic or porpliyro-blaslic structure, as they contain 
large or conspicuous crystals scattered through a finer grained 
ground-mass; not only these porphyritic ingredients but the body 
of the rock shows increased crystaUiration, for contact alteration 
as a rule makes rocks more coarse-grained than before. 

In rare instances fusion may take place, but this must be excep¬ 
tional, as the finest original structures are often very perfectly 
preserved by rocks which have been in great measure recrystallized. 
Finely laminated argillaceous sandstones, for example, may pass 
into cordicritc—or andalusite—hornlelses showing a mineral banding 
which corresponds exactly with the original lamination. For this 
reason the newly developed minerals an' not frequently of good 
crystalline form. When weathered out of the rock they have mostly 
rough, imperfect faces, but exceptions to this occur in garneti 
staurolite, tourmaline and a few others whidi often produce goeo 
crystals even in these adverse circumstances. 

It is only true in a general way that the rocks which are tJsennally 
altered experience no change in their chemical compoeition. The 
new minerals which are substituted for the original ones are such 
as are stable at high temperatures. Many of the silicates which 
form a large part of sedimentary rocks contain combined water; 
examples are chlorite, kaolin and day. The water, or part of it, ^ 
expelled, forming silicates with little or no waller, e.g. biotite, feldspu, 
andalusite. Carbonic acid may be retained or driven out; in a 
siliceous limestone the silica tends to combine with the lime producing 
calc-silicates by replacing the carbonic acid. In a pure limestone 
the carbonate merely recrystalUzes as inarble. This loss of volatite 
ingredients must occasion a diminution in the bulk of the sedi¬ 
mentary mass involved; in coding there will be contraction, and 
fissures are produced which may be filled with igneous dikes or with 
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vein* dapotiM by aacending hot waters. Hence contact auieolae 
ftio conuBon sitM for ininoral <l6posit> of value. 

In some aureoles the sediments or schists have thsir bedding and 
foUation planes wedged apart by the intrusive force of the granite 
and are permeated by igneous material invading them along these 
fissures. In this way a is produced of sedimentary rock 

with ^eads and veinlets of igneous nature, and to some extent a 
blending of the two rocks takes place, though usually each preserves 
its identity however intimately mixed. In microscopic sections 
veins of granite not more then a tenth oi an inch in width may be 
traced, sharply distinct from the slate or schist they penetrate. 
Cases, however, are described in which the rocks of the aureole have 
been feldspathUed or filled with new feldspar derived from the granite • 
this, however, is not common. Shales are often converted, when in 
contact with diabase, into pale-coloured, ilinty-looking rocks known 
as adinoles. These are exceptionally rich in albite and contain as 
much as lo % of soda, an amount which is not met with in unaltered 
shales. It seems probable that alkalis have been transferred from 
the igneous rock to the sedimentary, perhaps through the medium 
of the vapours exhaled. The breadth of the adinole belt is as a rule 
only a few inchesf or a foot or two. 

vapours given oil by intrusive igneous msirirn may contain 
substances which combine with the ingredients of tlie surrounding 
rocks and thus modify their composition. Boron, fluorine and 
phosphorus are the principal elements which are tiansforrcd in this 
way, and minerals such as tourmaline, topas and mica are the 
charMteristic products in quartzose or argillaceous rocks; while 
apatite, fluorspar, axinite, datolite and cbondrodite are commonest 
in limestones. This is a form of pnoumatolyhc action (see Pneu- 

MATOLYSIS). 

Extreme cases of the mutual interaction of the intrusive rock 
with the masses invaded by it arc provided by the fragments enclosed 
in the molten magma (known as xenoliths). These are often rounded 
and eroded, as if softened or partly fused and dissolved. Similar 
changes are found iu the rocks of the aureole for a few ioet or yards 
where in actual contact with the granite. This belt of indurated 
homfelses often weathers much more slowly than the igneous rock 
and stands out as a prominent, sharp^edged ridge running round 
granite margin. 

sediments are dissolv^ in igneous rock we may expect to 
find modifications in the chemical composition and in the minerals 
produced on crystallization of the magma. Some granites, for 
example, wliich contain many rounded, partly dissolved encOosurus 
of aiale arc themselves full of corundum, andalusite, cordieritc and 
other mmerals, wluch appear to indicate tlie effect of absorbed slate 
material. Much discussion has taken place as to the importance of 
such processes in modifying the facies presented by igneous rocks. 
Granites are alleged to have absorbed impure limestones and thus 
to be changed to diorites (Pyr6n6es). At the contact of the two 
rocks a narrow zone of dioritc intervenes between the granite and the 
umestone. In this case an acid rock has become basic (or inter- 

modiatc) in character; similariv, ba.sic rocks—such as gabbro_are 

said to become granitic where they have melted down large quantities 
o£ feldspathic quartzite. On the other side it Ls argued that as 
preci.sely the same modifications of tlie igneous rocks are known to 
occur where these explanations cannot possibly hold good -c.g. 
zones of diorite at the contact of granite with quartzite or mica- 
schist—they are really due to chemical segregation or ditierentiation 
in the magma and not to any admixture with foreign material. 

Such luodifications in the igneous rock at its contacts are often 
•said to be endomorphic, while those which take place in the aureole 
or country rocks are exomorphic. The endomorphic changes are not 
always stnctly of the nature of contact alteration. The commonest 
are the presence of a fine-grained, sometimes glassy, chilled edge 
due to rapid solidifica,tion from sudden cooling of the magn^ 
The fine-grained marginal facies is often porphyritic, while the 
intenor of the mass is granular or eugranitic. There is often a 
tendency to the development of special minerals in the edge of 
intrusive masses. Some of these arise probably from absorption 
of country rock, e.g. cordierite, andalusite, iron oxides {in granite). 
At the same time there may be a great abundance of angular or 
rounded enclosures, so that the marginal rock is brecciform. Where 
gramte penetrates gabbro the fragments of the latter are sometimes 
melted down and digested in the granite till only the crystals of 
their augite or Railage are left (Skye). Granite margins are not 
always more bMic than the average of the mass; they may be ex¬ 
ceedingly rich in quartz and at the same time very coarse-grained 
or pegmatitic. This seems to arise from the production of fissures 
at the contact after the granite has to a large extent solidified. 

In ttesc fissures the pegmatites are laid down by escaping vapours. 
Met^matic changes are especially common also in this situation 
and I^VU often formed very valuable mineral deposits along igneous 
contac^ There also pnoumatolytic prooosses often concentrate 
their att^k; schorl-rock, greisen. topaz-rock and china-stone (or 
kaohmzed granite) are characteristic products, and the active 
vaj^rs often transform the sediments around, forming schorl- 
schist, calc-silicate rocks and sericite-schlsts. 

Regional Metamorphtsm.—The second kind of metamorphism 
Ls known as " regional " because it is not confined to narrow areas 
like contact metamorphism, but affects wide tracts of country. 
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tfetamorphic weki of this kind often eover a .Uige part oi a eo». 
tmeot (s.f. tho centse of Africa or Scaw^vla and Fintend). What¬ 
ever the causes b» which produced it, iiiey must have bron of 
widespread operation and oonaeoted either with great osoohysical 
proceases or with definite stages of the earth's devetopnient. Whwe 
such rocks occur there is geneiaUy much evidence of earth move- 
acoonrnaoied by crushing and folding. They ate very chatao- 
tenztic of the oeotral axes of great mountain chains, esoeciallv 
when these have been denuded and thoii deeper cores exposedL 
Most geologists believe that thia connexion is causal, boldiM that 
the contraction of the outer layers of t^ earth's crustTous to 
shrinkage of a nearly limd shell upon a cooling and contracting 
interior, has bent and folded the rocks, and atiUie same time hro 
crushed and largely recrystallized them. According to this view 
regional metamorphism is the result of pressure and folding: brace 
the name dytumo-melamorpiiitm is frequently applied to it 

A great number of observations collected in all regions of the 
globe may be adduced in support of this hypothesis, forming a 
of evidence so strong as to be almost overwhelming. The structural 
features which prove that there has been great folding in 
rocks arc accompanied by microscopic and lithological characten 
which demonstrate that extensive crushing has taken place. Through 
progressive stages a slate with fossils may be traced into a phylUtB 
which becomes a mica-schist, or, in places, a micaceous gneiss! 
At first the fossils are distorted or tom apart, but they disappear 
as crystallization advances. Limestones under great pr^nro 
flow almost like plastic masses, losing their foroils and becoming 
crystalline. Grits, quartzites and granites show the efiects of 
crushing in tlie pulverization of their minerals and the breaking 
down oi their original clastic or igneous textures, fine slabby mylo- 
nites iq.v.) and granulites being produced. Moreover, the degree 
of metamorphism in the rock can often be shown to correspond 
closely to the extent to which it has been folded and crushed. 

Another argument in favour of dynamo-metamorphism, which 
liM been urged with much insistence by the extreme supporters 
of these theories, is the retention of original chemical cbaractera in 
the metamorpluc rocks. Some of them bear unmistakably the 
stamp of sedunentary origin, e.g. the limestones and marbles, 
quartzites, graphite-schists and aluminous mica-schists. Others 
have the normal composition ol granites, diorites, gabbros and other 
troes ol Plutonic igneous rocks. This leads to the inference that 
these were originally normal sediments and intrusivos or lavas 
and that their present crystalline state and foliated structure are 
tlie result of agencies wliich operated on them subsequently to 
meir formation. Where the degree of metamorphism is not too 
high, and the folding and dislocation not too complex, the sand¬ 
stones, shales and limestones may be mapped out, and igneoua 
bosses, dikes and sills, with their contact aureoles, veins, pegmatites 
and segregatioiia, convincingly delineated on the maps. This 
shows that a whole comiilex or terrane, consisting of diverae petro¬ 
logical tyiies oi normal sediments and igneous rocks, may be con¬ 
verted by metamorphisni into a great series of gneisses and schists. 
Althou^li rccrystailizatioxi has been complete^ the original roch 
masses still retain their identity in their new state. 

The metamorphism in a rock series may be of nearly nnifotm 
intensity over a large area; the sediments, for example, may have 
all their clastic and organic structures effaced, and in tho igneous 
rocks tlic porphyritic, ophitic, graphic and other textures may 
have completely disap|>oared. This, however, is not always the 
case, especially when the metamorphism is not of very intense 
degree. Parts of ihc rock may retain original structures, while 
others are typical crystalline schists and gneisses. Kernels, lumps 
or phacoids of massive rock arc often found embedded in schists, 
and it is clear upon inspection that the pliacoids represent the 
originid state of the rock, while the sciiist is the effect of meta¬ 
morphism. At other times a rock mass, such ns an intrusive sill 
is schistose at its edges and surrounded by schistose sediments' 
while near its centre it is aJinnat entirely massive. The hanl 
Igneous has proved more rigid than tlie soft and plastic sedi¬ 
ments; iu folding, the latter have yielded to the stresses, and 
internal movement has produced foliation. The crystalline reck 
ol the intrusive sheet has been strong enough to withstand the pres¬ 
sures and has folded like a rigid mass. At tho junctions the effect 
of differential movement is shown by the presence of a belt of rock 
which often has a most pronounced schistosity. Some intrusive 
dikes show foliation especially marked along their edges; or they 
nmy be traversed by planes ol movement, running obliquely or 
directly across them, and characterized by the developinent of 
very marked schistosity. Exceedingly sudden transitions between 
normal igneous rocks and schists or gneisses have been described 
in sheared dikes. A normal doierite, with ophitic structure and 
abundant augite, has been shown to pass in a few feet or inches 
into an epidiorite, where hornblende has replaced the primary 
augite, and lastly into a perfectly typical hornblende-schist, com¬ 
pletely recrystallized with development of epidote, green horn¬ 
blende, aphene and other minerals oi metamorphic facies the 
original constituents of the doierite. These phenomena aro regarded 
as estabUshing that the rock had consolidated as a normal doierite 
b^ora tho processes which caused the metamorphism began to act; 
that these processes resulted in internal movement in the rock 
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mass along certain narrow belts; and that recrystalUzation was set 
up along with the development of schistose structure. The operat¬ 
ing cause cannot have been anything but pressure, especiaily as 
the foliated rocks occur not infrequently in lines of dislocation 
and shear; in other cases the foliated types are at the margins of 
the dike, and the transition from massive igneous rock to meta- 
morphic sdtiist may take place within the space of one inch. The 
best examples of phenomena of this order are those described by 
J. j. H. Teall from Scourio in the north-west of Scotland. 

>^ere rocks of any kind are traversed by powerful dislocations 
or thrusts they often present a schistose facies in the immediate 
vicinity of the planes of movement. In the Highlands of Scotland 
great thrusts occur, along which the rocks are displaced for 
distances which may be as much as ten miles; and immediately 
adjoining these thrust-planes very perfect foliation is induced in 
all kinds of rocks, sedimentary, igneous or mctamorphic, which 
have been involved in the movements. The minute structure of 
these rucks is generally of the mylonltic, granulitic or finely crushed 
ty}>e. In the same way the serpentine of the Lizard in Cornwall 
passes into fine talcose and tremolitic schists along narrow zones 
of displacement. Many other examples of this might be cited 
from regions where folding and crushing have taken place on a 
large sc^e. As a rule, almost without exception, tlic foliation 
thus produced is parallel to the direction of movement in the rock 
masses. 

In the mineral transformations which accompany metamorphism 
the operation of pressure is no less clearly indiriatod. There are, 
for example^ tliree minerals which consist of silicate uf alumina, 
viz. andalusite, sillimanite and kyanite. The last of these has the 
highest specific gravity. In andalusite-bcaring rocks which have 
b^n sheared, with production of foliation, we sometimes find 
pseudomorphs of kyanite after andalusite, retaining the character¬ 
istic form of the original mineral. Compression, it seems reasonable 
to suppose, would produce that one of the three crystalline siheates 
of alumina which nas its molecules most closely packed, and con* 
setpiently the highest specific gravity. This explains the conversion 
of andalusite into kyanite. The principle that substances tend to 
assume that mineral form wliich lias the least molecular volume 
is of wide application among mctamorphic rocks. It has bc'cn 
calculated, for example, that when olivine and anorthite feldspar 
are replaced by garnet (a change which takes place not infrequently 
when uasic igneous rocks are metamorphosed) the molecular volume 
of the mineral aggregate diminislics from 145 to tzx or about 17 %. 
On the other hand, when garnet is fused it recrystallizes as a mixture 
of olivine and anorthite. This has led to the generalization that 
all minerals formed by the crystallization of a fused magma at 
high temperatures have a large molecular volume, while those 
which are produced in rocks at temperatures below their fusion 
points and under gi'eat pressures have smaller molecular volumes. 
Loewinson Lessing pointed out that some minerals have a greater 
molecular volume than the oxides which enter into their composi¬ 
tion; in other minerals the reverse holds good. U'hc former group 
are, on the whole^ characteristic uf igneous rocks and products of 
contact alteration, both of which classes have been fonned at high 
temperatures {e.g. wollastonite, spinel, nepheline, leucite and 
andalusite). The minerals of the second group are often of common 
occurrence in metamorphic schists and gneisses {e.g. staurolite, 
kyanite, hornblende, talc, epidote and garnet). Although there 
are exceptions to this rule, there can be no doubt that it expresses 
a generalization which is of great value in the study'of mineral 
paragenesis. 

The mineral changes are usually not of so simple a kind as those 
above enumerated. Mutual interaction takes place between 
adjacent components of the rocks. Titaniferous iron oxides, for 
example, obtain silica and lime from such minerals as augite or 
lime feldspar and sphene results. Feldspar often breaks up into 
epidote, quartz and albite; the epidote obtains its iron from acljaccnt 
crystals of augite or hornblende. Equations can be written to 
show the transformation of one rock to another; thus, diaboae 
flabradohte, augite, ilmenite) may be converted into amphibolite 
(acid plagioclase, hornblende, garnet, sphene and quartz). In this 
case, the molecular volumes are for diaba.se (>71 and ior amphi¬ 
bolite indicating a diminution on metamor]}hism. Many 

striking illustrations of this principle have been adduced. Caution, 
however, is required in applying it to concrete cases; if it was 
always strictly correct the metamorphic rocks should have higher 
specific gravities than their representatives among sediments and 
igneous rocks. Vary frequently this is not the case, and there 
must be some counteracting process at work. Wc find this antago¬ 
nistic principle in the tendency for the minerals of metamorphic 
rocks to contain water of combination, e.g. epidote, muscovite, 
chlorite, hornblende, talc. This indicates that they were fonned 
at comparatively low temperatures. 

We arrive then by many independent lines of reasoning (strati- 
graphical, microscopical, cnemic^ and mincralogical evidence being 
abundantly available) at the conclusion that pressure acting on 
•edimentary and igneous rocks at temperatures below their fusion 
points has been able to change them into metamorphic rocks. This 
theory of dynamo-metamorphism, which has won acceptance 
from the majority of geologists who have made the petrology of 


metamorphic rocks their special study. It has still, however, 
many incisive critics, and in recent yeanH dissent has on the whole 
gained strength. 

One of the principal objections is that by these processes it is 
possible to destroy original structures and to break down the 
minerals of which a rock consists, but not to induce crystallization 
and build up rock structures of a new type. It is pointed out that 
in many regions the rocks though intensely folded are not highly 
metamorphic; in other places immense dMocations can be proved 
to exist, yet the rocks are only slightly alter^ or are converted 
into fine-grained mylonites and not into typical schists and gneisses. 
(Conversely, it is argued, there are many districts where meta¬ 
morphism is very intense, yet evidence 01 folding and pressure is 
only slight. It seems clear that another factor must be taken into 
account, and in all probability that factor is the action of water in 
rocks at a comparatively high temperature. All rock masses 
contain interstitial water, and many also consist of minerals in 
some of which water exists in combination. Hence ail meta- 
morphism must be regarded as taking place in presence of water. 
It is almost equally certain that metamor^ihism must be accom¬ 
panied by a rise of temperature in nearly every case—in (act it is 
difficult to imagine sueh a process going on without considerable 
heat. Now heated water (or water vapour) is a most potent 
mineralizer. Crystals of quartz, for example, have been produced 
in glass tubes containing a little water, heated in a furnace to a 
temperature of about 300“ C, 

Tne heat required for the more intense stages of metamorphism 
may be derived from more than one source. Most regions of gneiss 
and schists contain igneous rocks in the form of great intrusive 
masses. These rocks themselves are frequently gneissose, and the 
possibility must not be overlooked that they were injected into tlie 
older rocks at a time when folding was going on. The meta- 
morphism would then be partly of the contact type and partly the 
cfiectof pressure and movement, “ prcssure-contact-metamorphism.'* 
The vafKJurs already present would be augmented by those given 
out from the igneous rock, and intensely crystalline, foliated masses, 
often containing mincralK found in contact zones (andalusite, 
cordiuritc, sillimanite, staurolite, &c.), would he produced. Cases 
are now known where it is 111 every way probable that the meta¬ 
morphism is the result of a combination of causes of this order. 
Some of the Alpine scliists which surround the central granite 
gneisses have been referred to this group. 

Heat must also have been produced by ihe crushing of the rock 
components. In many metamorphic rucks we find hard minerals 
possessing little cleavage (such as quartz) reduced to an exceedingly 
fine state uf division, and it is clear that the stresses which have 
acted on regions of mctamor|.)hic rocks are often so powerful that 
all the minerals may have been completely shattered. The inter¬ 
stitial movement of tlu' particles must also have generated heat. 
There are no experimental data to enable us to say what rise of 
temperature may have been produced in this way, but we cannot 
dnuDt that it was considerable. If the crusliing was slow the heat 
generated may have liecn conducted away to the surface almost as 
fast as it was produced. If the belt of crushing was narrow, heat 
would rapidly pass away into the colder rocks beyond. This may 
explain why in some rocks there has been much grinding down but 
little cry.stallization. The heat also may be absorbed in promoting 
chemical combinations o1 the endothcrmal type, but it is not likely 
that much was used up 111 this way. With rising temperature the 
rocks would become more plastic and fold more readily. 'J'hen il 
tile crushing and folding ceased, a long period would follow in whicli 
the temperature gradually fell. The minerals would crystallize in 
larger grains after the wcU-known law that the larger particles tend 
to grow at the expense of the smaller ones, and finely granulitic 
aggregates would be replaced by mosaics of coarser structure. If 
there has been a considerable rise of temperature we might expect 
analogies in structure and constitution ^tween the folded rocks 
and those which come from a contact aureole; this has in fact been 
noted by many geologists. 

Another factor which must have been of importance Is the depth 
below the surface at which the rocks lay at the time when they were 
folded. In the deeper zones the pressures must have been greater, 
and the escape of the heat generated must have been less rapid. 
The uppermost members of a complex which was undergoing folding 
are under the lowest pressures, are at the lowest temperatures and 
probably also contain most moisture. Hence minerals such as 
epidote, chlorite, albite, scricite and carbonates, which are often 
produced by weathering alone, might be expected to prevail. In 
the deepest zones the temperature and pressure are high from the 
first and are increased by folding; such minerals as biotite, augite, 
garnet, feldspar, sillimanite, kyanite and staurolite might be produced 
under these conditions. The earth’s crust might in this way pe 
divided into bathymetric zones, each of which was characterized 
by distinctive types of mineral paragenesis. Some geologists ascribe 
the greatest importance to this conception; they establish two or 
three types of metamorphism, each of wuch belongs, in their opinion, 
to a definite horizon. This is to some extent a resuscitation of the 
old idea, now discarded, that the Archean rocks are sediments of 
a peculiar kind formed only in the heated waters of the primal globe; 
the first deposits were laid down under great heat and pressure and 
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axe typical ^neiaaes which may reacmble i^eoua rocka; the achiats 
of later oiiam exhibit a piogreasive transition to normal sediments. 
Without admitting that it is msaible to classify metamorpbic rocks 
according to the depth at which they were situated when meta* 
moiphosra, we may admit that there is much reason to believe that 
the more intense stages of alteration characterize as a rule the rock 
masses which were oldest or most deeply situated during the epoch 
of folding. 

While rocks near the surface which are under comparatively slight 
pressures yield to stress by fracturing, it is conceivable that at 
greater depths the minerals would become plastic and suffer deforma¬ 
tion without rupture. For this zone of flowage," as he terms, it, 
van Hise estimates a depth of not more than 12 kilometres, depend¬ 
ing on many factors such as the strength of the rocks and nature of 
the minerals concerned, the temperature, amount of moisture and 
rapidity of the deformation. Between it and the zone of fracture, 
wliieh lies above, a gradual transition must take place. iJoclter, 
on the other hand, believes that the depth at which plastic flow 
begins must be at least ,35 kilometres; it is difficult to imagine that 
rocks which have been so profoundly buried can now be exposed at 
any part of the eartli's suidace. 

In the attempt to explain the existence of large masses of meta- 
morphic rocks which are perfectly foliated, but at the same time 
coarsely crystalline, and show no grinding down of their components, 
as might be expected on the hypothesis of pure dymimo-meta- 
mor])hi.sm, K. Beckc brought into prominence another principle 
which may prove to be widely applicable. Although known as 
Kiecke's law, it was advanced many years ago by Sorby. It enunci¬ 
ates that when minerals are subjected to unilateral pressure (acting 
m a definite direction and not hke hydrostatic pressure, equally in 
all directions) they tend to be dissolved on those aides which face 
the pressure, while the sides which are not compressed tend to grow 
by additional dejMsit. Minerals having platy or rod-like forms will 
thus be produced, all liaving a parallel orientation, and the rock 
will be schistose, with foliation corresponding in direction to the 
e.vtension of the mineral plates, and perpendicular to tlie 8tre.sses 
which were in action. The .solvents winch dissolve the mineral on 
one side and deposit it on the other side are the interstitial moisture 
.snd vapours present in the rock. By this means schists and gneisses 
will be produced, which are perfectly foliated yet have their minerals 
homogeneous and uncrushed. Experimental data are at present 
wanting to show how far this princijile is operative and what are its 
limits, but as a Bupi)lementary contribution to the theory of dynamo- 
metamorjjhism it may prove to be of great importance. This has 
been described as the development of " schistosity by crystalliza¬ 
tion." 

More interesting still are ]•;. Weinsclnnk’s theoiies of pressure- 
crystallization and piezo-crystallization (pressure-contact action). 
He adduces evidence to .show that many gneisses arc igneous rocks 
which were foliated from the first, anil a large Ixidy of observations 
m many European countries confirms his statement, in lus opinion 
(ilutonic rocks crystalli/.ing under certain conditions of jiressure 
necessarily assume a baniled structure, and contain minerals which 
are not identical with those of igneous rocks but with the components 
of schists and gneisses. In the surrounding rocks there is contact 
alteration but not of the ordinary type as the recrystalhzed products 
also have a banding or foliation owing to the jiressure acting on them 
during metanioriihism. Bouncy urged the hyixithesis that many 
gni'isses are inerelv jilutonic igneous rocks which exhibit a flow 
banding and an imjierfect idiomorphism of their minerals owing to 
their having been injected in a Imlt-sohd state; the component 
crystals by mutual attrition assume rounded or lenticular forms. 
Ihidoubtedly there is much truth in these hypotheses, yet in Ixith 
rases they seem to neces.sitate the presence of extraordinary carth- 
[iressures such .as accompany mountain building. We know that 
heat greatly increases the plasticity of rocks. Assuming th,at 
mlnisioiis take place during an epoch of earth movement, we may 
be certain that as solidification goes on the pressures will force 
the rock forward, and the structures will be very different from 
those assumed by a rock which has crystallized in a condition of 
rest. 

Lastly, there are many geologists who hold that certain kinds of 
gneiss are due to the injection of plutonic igneous rocks as masses 
of all sizes into sedimentary schists forming a mHavqe. The igneous 
rock veins the sediment in every direction; the veins are often 
exceedingly thin and nearly parallel or branch again and again. 
In this way a banding or foliation is set up, and the mixed rock has 
the appearance of a gneiss. In the sediment, intensely heated, new 
minerals are set up. The igneous rock digests or absorbs the 
materials which it penetrates; and it is often imixissible to say what 
is igneous and what is sedimentary. Acid intrusions may in this 
way break up and partly as.similate older basic rocks. Very good 
examjiles of this jirocess are known, and they may be much more 
common than is at present suspected. Conditions which favour 
assimilation at groat depths are the enormous pressures and the high 
temperature of the earth's crust; the igneous rocks may also' be 
much above their consolidation points. It is quite rea.sonable to 
lielieve that at deep levels absorption of sediments by igneous masses 
goes on extensively, while in higher zones there Is little or none of 
this action. (J. s. F.) 
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HETAMORPHOSlSt ft tenn used in zoology in diflerait 
senses by difiererat authors, and sometimes in different senses 
by the same author. £. Korscbelt and K. Beider, in their 
work on the development of the Invertebrata, usually apply it 
to the whole of the larval development. For instapgfl ^ in their 
account of the Bryozoa^ tliey say (p. 18, part 2, of the English 
translation): “ The metamorphosis of a Bryozoan larva comprises 
a more or less protracted free-swimming stage during which 
no perceptible advance is made in the devdopment of the 
larva, and the subsequent somewhat compliwted changes 
which bring about its transformation into the first primar)- 
zooid of the young Bryozoan colony.” Throughout their 
account of the Crustacea they use the word in the same sense, 
t.e. as applied to the whole of the changes which the larva 
undergoes in passing into the adult. On the other hand, 
in their account of Mollusca they seem to restrict the term to 
the final change by which the larva passes into the adult form 
{op. cit., part 4, p. 14). F. Balfour in his great work on Compara¬ 
tive Embryology seems to limit the word to a sudden change 
in the larval hi.story. For instance, he says : “ The cliief point 
of intere.st in the above development is the fact of the primitive 
nauplius form becoming gradually converted without any 
special metamorphosis into the adult condition ” {Comparative 
Embryology, 1885, i. 463). “ By the free Cypris stage into 
which the larva next passes a very complete metamorphosis 
has been effected " {op. cit. i. 490). “ The change under¬ 

gone by the 'I'adpole in its passage into the Frog is so con¬ 
siderable as to deserve the name of a metamorphosis ” 
{op. cit. ii. 137). Finally and most decisively he says in 
his general account of larvae : ‘‘ In the larval type [of develop- 
mentj they are bom at an earlier stage of development, in a 
condition differing to a greiiter or less extent from the adult, 
and reach the adult state either by a series of small steps or 
by a more or less considerable metamorphosis ” {op. cit. ii. 360). 
Here the term will be used in the sense of the last quota¬ 
tions from Balfour and ■will be regarded as applicable only 
to those cases of sudden and marked change which fre¬ 
quently occur at the end of the larval period and sometimes 
at more or less frequent intervals during its course (Crustacea). 

Some authors (see H. Cl. Bronn, Thierreich, " Myriapotla," Bd. 5, 
Abth. 2, p. 113) have applied the term " mctamoiphosis " only 
to those casc.s ol larval development in which the young leaves the 
egg with provisional organs which are lost in the later development. 
Such authors ajjjjly the Icrm “ anamorphosis " to cases in which 
the jiist-hatchea young is without provisional organs but differs 
from the adult in size, and in the number of segments and joints, &c. 
Such writers apjily the term cpimorphosis " when there is merely 
an acquisition of sexual maturity and increase in size alter birtli or 
hatching. 

The essential feature of metamorphosis is the sudden bursting 
into function of new organs, whether these organs suddenly 
arise or have been gradually formed, without becoming func¬ 
tional in preceding larval stages. Another feature of it is the 
disappearance of organs which have been of use to the larva 
but which are not required at all or arc not required in the 
same form in the new environment. The term is only used 
in connexion with larval development and is not applied to 
the sudden changes, due to .a change of environment {e.g. the 
passage of the mammalian embryo from the oviduct into the 
uterus), whicli sometimes occur in embryos. Neither is it 
used in connexion with the sudden changes of conditions whicli 
occur at the birth or hatching of an embryo, although, especially 
in the case of birth, this event is frequently accompanied by 
profound morphologir.al alteration. 

The most familiar examples of metamorphosis are the abrupt 
changes which occur at the end of the hu-val history of the 
frog and of many insects. In both these cases there is a sudden 
and great change of environment; there is a sudden demand 
for new organs which would have been quite useless in the old 
environment, and organs which were of use in the old en'viron- 
ment and are of no use in the new have to be eliminated. The 
two examples we have chosen have the advantage of showing 
us the two methods by which the crisis in the life-history is met. 
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mass along certain narrow belts; and that recrystalUzation was set 
up along with the development of schistose structure. The operat¬ 
ing cause cannot have been anything but pressure, especiaily as 
the foliated rocks occur not infrequently in lines of dislocation 
and shear; in other cases the foliated types are at the margins of 
the dike, and the transition from massive igneous rock to meta- 
morphic sdtiist may take place within the space of one inch. The 
best examples of phenomena of this order are those described by 
J. j. H. Teall from Scourio in the north-west of Scotland. 

>^ere rocks of any kind are traversed by powerful dislocations 
or thrusts they often present a schistose facies in the immediate 
vicinity of the planes of movement. In the Highlands of Scotland 
great thrusts occur, along which the rocks are displaced for 
distances which may be as much as ten miles; and immediately 
adjoining these thrust-planes very perfect foliation is induced in 
all kinds of rocks, sedimentary, igneous or mctamorphic, which 
have been involved in the movements. The minute structure of 
these rucks is generally of the mylonltic, granulitic or finely crushed 
ty}>e. In the same way the serpentine of the Lizard in Cornwall 
passes into fine talcose and tremolitic schists along narrow zones 
of displacement. Many other examples of this might be cited 
from regions where folding and crushing have taken place on a 
large sc^e. As a rule, almost without exception, tlic foliation 
thus produced is parallel to the direction of movement in the rock 
masses. 

In the mineral transformations which accompany metamorphism 
the operation of pressure is no less clearly indiriatod. There are, 
for example^ tliree minerals which consist of silicate uf alumina, 
viz. andalusite, sillimanite and kyanite. The last of these has the 
highest specific gravity. In andalusite-bcaring rocks which have 
b^n sheared, with production of foliation, we sometimes find 
pseudomorphs of kyanite after andalusite, retaining the character¬ 
istic form of the original mineral. Compression, it seems reasonable 
to suppose, would produce that one of the three crystalline siheates 
of alumina which nas its molecules most closely packed, and con* 
setpiently the highest specific gravity. This explains the conversion 
of andalusite into kyanite. The principle that substances tend to 
assume that mineral form wliich lias the least molecular volume 
is of wide application among mctamorphic rocks. It has bc'cn 
calculated, for example, that when olivine and anorthite feldspar 
are replaced by garnet (a change which takes place not infrequently 
when uasic igneous rocks are metamorphosed) the molecular volume 
of the mineral aggregate diminislics from 145 to tzx or about 17 %. 
On the other hand, when garnet is fused it recrystallizes as a mixture 
of olivine and anorthite. This has led to the generalization that 
all minerals formed by the crystallization of a fused magma at 
high temperatures have a large molecular volume, while those 
which are produced in rocks at temperatures below their fusion 
points and under gi'eat pressures have smaller molecular volumes. 
Loewinson Lessing pointed out that some minerals have a greater 
molecular volume than the oxides which enter into their composi¬ 
tion; in other minerals the reverse holds good. U'hc former group 
are, on the whole^ characteristic uf igneous rocks and products of 
contact alteration, both of which classes have been fonned at high 
temperatures {e.g. wollastonite, spinel, nepheline, leucite and 
andalusite). The minerals of the second group are often of common 
occurrence in metamorphic schists and gneisses {e.g. staurolite, 
kyanite, hornblende, talc, epidote and garnet). Although there 
are exceptions to this rule, there can be no doubt that it expresses 
a generalization which is of great value in the study'of mineral 
paragenesis. 

The mineral changes are usually not of so simple a kind as those 
above enumerated. Mutual interaction takes place between 
adjacent components of the rocks. Titaniferous iron oxides, for 
example, obtain silica and lime from such minerals as augite or 
lime feldspar and sphene results. Feldspar often breaks up into 
epidote, quartz and albite; the epidote obtains its iron from acljaccnt 
crystals of augite or hornblende. Equations can be written to 
show the transformation of one rock to another; thus, diaboae 
flabradohte, augite, ilmenite) may be converted into amphibolite 
(acid plagioclase, hornblende, garnet, sphene and quartz). In this 
case, the molecular volumes are for diaba.se (>71 and ior amphi¬ 
bolite indicating a diminution on metamor]}hism. Many 

striking illustrations of this principle have been adduced. Caution, 
however, is required in applying it to concrete cases; if it was 
always strictly correct the metamorphic rocks should have higher 
specific gravities than their representatives among sediments and 
igneous rocks. Vary frequently this is not the case, and there 
must be some counteracting process at work. Wc find this antago¬ 
nistic principle in the tendency for the minerals of metamorphic 
rocks to contain water of combination, e.g. epidote, muscovite, 
chlorite, hornblende, talc. This indicates that they were fonned 
at comparatively low temperatures. 

We arrive then by many independent lines of reasoning (strati- 
graphical, microscopical, cnemic^ and mincralogical evidence being 
abundantly available) at the conclusion that pressure acting on 
•edimentary and igneous rocks at temperatures below their fusion 
points has been able to change them into metamorphic rocks. This 
theory of dynamo-metamorphism, which has won acceptance 
from the majority of geologists who have made the petrology of 


metamorphic rocks their special study. It has still, however, 
many incisive critics, and in recent yeanH dissent has on the whole 
gained strength. 

One of the principal objections is that by these processes it is 
possible to destroy original structures and to break down the 
minerals of which a rock consists, but not to induce crystallization 
and build up rock structures of a new type. It is pointed out that 
in many regions the rocks though intensely folded are not highly 
metamorphic; in other places immense dMocations can be proved 
to exist, yet the rocks are only slightly alter^ or are converted 
into fine-grained mylonites and not into typical schists and gneisses. 
(Conversely, it is argued, there are many districts where meta¬ 
morphism is very intense, yet evidence 01 folding and pressure is 
only slight. It seems clear that another factor must be taken into 
account, and in all probability that factor is the action of water in 
rocks at a comparatively high temperature. All rock masses 
contain interstitial water, and many also consist of minerals in 
some of which water exists in combination. Hence ail meta- 
morphism must be regarded as taking place in presence of water. 
It is almost equally certain that metamor^ihism must be accom¬ 
panied by a rise of temperature in nearly every case—in (act it is 
difficult to imagine sueh a process going on without considerable 
heat. Now heated water (or water vapour) is a most potent 
mineralizer. Crystals of quartz, for example, have been produced 
in glass tubes containing a little water, heated in a furnace to a 
temperature of about 300“ C, 

Tne heat required for the more intense stages of metamorphism 
may be derived from more than one source. Most regions of gneiss 
and schists contain igneous rocks in the form of great intrusive 
masses. These rocks themselves are frequently gneissose, and the 
possibility must not be overlooked that they were injected into tlie 
older rocks at a time when folding was going on. The meta- 
morphism would then be partly of the contact type and partly the 
cfiectof pressure and movement, “ prcssure-contact-metamorphism.'* 
The vafKJurs already present would be augmented by those given 
out from the igneous rock, and intensely crystalline, foliated masses, 
often containing mincralK found in contact zones (andalusite, 
cordiuritc, sillimanite, staurolite, &c.), would he produced. Cases 
are now known where it is 111 every way probable that the meta¬ 
morphism is the result of a combination of causes of this order. 
Some of the Alpine scliists which surround the central granite 
gneisses have been referred to this group. 

Heat must also have been produced by ihe crushing of the rock 
components. In many metamorphic rucks we find hard minerals 
possessing little cleavage (such as quartz) reduced to an exceedingly 
fine state uf division, and it is clear that the stresses which have 
acted on regions of mctamor|.)hic rocks are often so powerful that 
all the minerals may have been completely shattered. The inter¬ 
stitial movement of tlu' particles must also have generated heat. 
There are no experimental data to enable us to say what rise of 
temperature may have been produced in this way, but we cannot 
dnuDt that it was considerable. If the crusliing was slow the heat 
generated may have liecn conducted away to the surface almost as 
fast as it was produced. If the belt of crushing was narrow, heat 
would rapidly pass away into the colder rocks beyond. This may 
explain why in some rocks there has been much grinding down but 
little cry.stallization. The heat also may be absorbed in promoting 
chemical combinations o1 the endothcrmal type, but it is not likely 
that much was used up 111 this way. With rising temperature the 
rocks would become more plastic and fold more readily. 'J'hen il 
tile crushing and folding ceased, a long period would follow in whicli 
the temperature gradually fell. The minerals would crystallize in 
larger grains after the wcU-known law that the larger particles tend 
to grow at the expense of the smaller ones, and finely granulitic 
aggregates would be replaced by mosaics of coarser structure. If 
there has been a considerable rise of temperature we might expect 
analogies in structure and constitution ^tween the folded rocks 
and those which come from a contact aureole; this has in fact been 
noted by many geologists. 

Another factor which must have been of importance Is the depth 
below the surface at which the rocks lay at the time when they were 
folded. In the deeper zones the pressures must have been greater, 
and the escape of the heat generated must have been less rapid. 
The uppermost members of a complex which was undergoing folding 
are under the lowest pressures, are at the lowest temperatures and 
probably also contain most moisture. Hence minerals such as 
epidote, chlorite, albite, scricite and carbonates, which are often 
produced by weathering alone, might be expected to prevail. In 
the deepest zones the temperature and pressure are high from the 
first and are increased by folding; such minerals as biotite, augite, 
garnet, feldspar, sillimanite, kyanite and staurolite might be produced 
under these conditions. The earth’s crust might in this way pe 
divided into bathymetric zones, each of which was characterized 
by distinctive types of mineral paragenesis. Some geologists ascribe 
the greatest importance to this conception; they establish two or 
three types of metamorphism, each of wuch belongs, in their opinion, 
to a definite horizon. This is to some extent a resuscitation of the 
old idea, now discarded, that the Archean rocks are sediments of 
a peculiar kind formed only in the heated waters of the primal globe; 
the first deposits were laid down under great heat and pressure and 
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to enable the important and far-reaching transformation to be 
arrntnpliBhiHi. It IS dear that the two kinds of metamorphosis 



A and B after Fritz Muller in Arckw. fUr Naturgtschickte, vol. jnriz., 1863 ; C, P, and 
E after C. Claus, Unttnuch. amr Hr^ruimmg Crtutacnn'SytUms, 

Fig. 3.—Drawings showing various stages in the larval history of 
Penatus. 

A, Nauplius larva, dorsal view, showing the three pairs of 
awendages and the simple median eye. 

B, Protozoaca larva, dorsal view, the rudiments of the paired eyes 
are visible through the cuticle, by which the rudiments of the 
maxillae are still covered. 

C, Older Protoeoaea, dorsal view; the six posterior thoracic 
segments are distinct, but the hve abdominal segments are still 
hidden beneath the .skin. 

D, Zoaea larva, ventral view, with the rudiments of the thoracic 
limbs and the appendages ck the sixth abdominal segment. 

£, Mysis stage, side view; the thoracic and abdominal appendages 
have been ^veloped. 

fl| first antenna; (9) thorax; 

(2) second „ (to) abdomen; 

(3) mandible; (11) liver; 

41 first maxilla; (12) frontal sense organ, just be- 

(5) second „ bind which arc the com- 

(6) first maxilliped; pound eyes; 

h) second „ , (ai) to (afi) the six abdominal 

(8j third „ appendages. 


only dificr in degree and that no line can be drawn between 

th^. 

In the Crostacea, as ha* already been pointed out, many 
authors apply the term metamorphosb to the whole larval 
developnirat, which consists of a series of changes leadn^ to 
the adult form. But this is in our opinion an incorrect use of 
the word. The tjrpical larval development of a Crustacean 
consists of a series of small metamorphoses. At each moult 
new organs which have been developed since the preceding 
moult become manifest and some of them functional. For 
instance, the prawn Penaeus leaves the egg as a nauplius larva 
(hg. 3, A). It issues from the first moult as a metanauplius 
which has a forked tail, a beginning of the cephalo-thoracic 
shield, and a large helmet-shaped upper lip. It also possesses 
stump-like rudiments of the maxillae uid two anterior pairs of 
maxillipeds. After the next moult it is known as a protozoaea 
(fig. 3, B), in which a cephalo-thoracic shield is well developed, 
the posterior part of the body is prolonged into a tail, in the 
anterior part of which tlie thoracic segments are otecurely 
indicated, and the four pairs of stump-like rudiments have 
become functional appendages [fig. 3, B (4), (5), (6), (7)]. This 
passes into a later protozoaea stage (C) in which the rudiments 
of the compound eyes and of the abdominal segments are 
visible beneath the cuticle and in which certain functional 
changes (jointing, &c.) have appeared in the limbs. This is 
succeeded by the zoaea stage (fig. 3, D), characterized by the 
stalked and functional condition of t^ eyes, the increased 
size of the abdominal segments, and the appearance of appen¬ 
dages on the sixth of them, the increase of size in the third piw 
of maxillipeds (8) which had appeared as small rudiments in 
the preceding st^e, and the appearance of the five pairs of 
po.storior thoracic limbs as smalt biromous appendages. The 
zoaea stage is followed by the mysis sti^e ^g. 3, E) in which 
the thoracic feet are biramous, as m Mysis, From this the adult 
form proceeds. TTie transformation is mere gradual than 
would be gathered from this short description, bwause moults 
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Fig. 


4.—Nauplius of Balattus 
balanoides. 


After C. Clitas, VnUrsveh, .Mr Brybrnkum^ 
C rurtatMU-S^tUMV. 

Fic. 5—Metaiiauphus larva of Bal- 
anus (Naples), immediately pre¬ 
ceding the Cypris larva; ventral 
view. The six pairs of biiamous 
append^es of the Cyptis stage 
are visible beneath toe cuticle. 
The median simple eye and toe 
compound eye are boto vbible. 

(il first antenna; 

(2) second „ 

(3) mandibles; 

(41 rndiment of toe maxilla; 

is) first pair of biramous Ifanbs; 

(6) sixth „ „ 

7 upper hp; 

(8) irontal sense organs. 


A, As just hatched. 

B, After the first moult. 

(1) first pair of nauplius ap¬ 

pendages ; 

(2) second „ „ 

(3) third „ „ 

(4 upper hp; 

(5) frontal sense organ. 

occur during the later stages from each of which the larva 
comes with some slight tcansformation. 

In the life-history of a typical Chripede there may be said 
to be two distinct metamorjAioses, with gradual developmental 
stages taking place betwemi them. The animal is hatched 
as a nauplius. This undergoes a series of moults during which 
increase in size and slight changes in form occur (fig. 4, A, B). 
At the last of them several organs characteristic of the second 



224 


METAPHOR—METAPHYSICS 


or Cypris stage are disceniible ffig. s (5), (6)] beneath the cuticle. 
When this is moulted the free-swimming cypris larva is liberated 
with its six pairs of biramous thoracic legs, its bivalve shell, 
and its paired compound eyes (fig. 6). This is the first metamor¬ 
phosis. After a certain period of free life the Cypris larva 
attaches itself by its anterior antennae to some foreign object 
and enters upon the pupal stage (fig. 7). During this the larva 
takes no food and ceases to move, and undergoes important 
changes of structure and form beneath the larval cuticle, 
which inve-sts it like a pupal case. These changes lead to the 
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Fig. 0.—Cypris larva ol Lepas 
fascicularis. 

(i) first antenna; 

(2J compound eye; 

(3) .sim)>Ie eye; 

(4) biramous appeudag 



Aftoi' C. Clau^, Unttrsuck. sttr E^/or- 
schung CrHstacetn-System^, 

Fig. 7.—Pupa of Lepas pechnata 
in optical suction, 
first antenna; (0) tergnni; 

compound (7) biramous 

eye; feet; 

(3) liver; (S) carma; 

(4) simple eye; (9) cement 

(5) scutum; gland. 


a 


attainment of the adult form and structure. When they are 
completed the cuticle, including the shell-valves, is cast off 
and the young cirriped emerges. This is the second and final 
metamorphosis, which resembles in its main features the meta¬ 
morphosis of the metabolous Insecta. 


Metamorphosis occurs in most groups of tlie animal kingdom. 
It is generally found in attached organisms, for these nearly always 
have free-swimming larvae and the metamorphosis occurs when 
the ch^ge of habit is eiiected. For the details of the process the 
reader is referred to systematic works on zoology. Here only the 
most striking instances of it can be mentioned. It occurs in a 
remarkable form in .some sponges, in wliich at the metamorphosis 
the larval epidermis, which acts as a locomotive organ, is said In 
become transformed into the collared fluguliatud cells of the canal 
system, the adult epidermis being a new formation. It occurs in 
the Polyzoa, and is, in some o£ lliuse, characterized by an almost 
complete disruption of the larval organs and a subsequent new 
formation of the organs of the adult. The metamerphosis in .such 
cases belongs to our second type, the new organs being new forma¬ 
tions at the metamoriihosis and noi developed from rudimciils 
which make their appearance in the earlier larval history. In 
Phoronis the metamorphosis of the larva (Actinotrocha), whicli 
occurs on fixation, is gradually led up to, but the mode of destruc¬ 
tion of some of the larval organs is peculiar; the brain and sense 
organs of the larva pass into the stomach and arc digested. In the 
Tunicata, in which fixation of the free larva is effected by the head, 
as in Cirripedia and some, if not all, Polyzoa, the metamorphosis 
occurs entirely after fixation as a rapid series of developmental 
changes which occur ad hoc. and arc not 
prepared for by preceding changes. In Am- 
pluoxus there is no metamorphosis though 
tlie larval changes arc most remarkable and 
extensive, but the larval life is a long one 
and the development very gradual, the new 
organs coining into kinction as .soon as they 
are formed. 

In most Mnlliisca there is also a jirolonged 
and important larva! life, marked by very 
interesting stages of .structure (trochosphere, 
voligor, (kc.), but it is not usual to .speak of a 
metamorphosis for the changes arc gradual, 
each organ developing with great rapidity 
and coming into function at once. In certain 
forms, however, a metamorphosis occurs, e.g. 
in the glochidium larva of Anodoifia, which 
embeds itself in the skin of a fish and there 
metamorphoses into the adult. 

In the fechinodermata there is a particular 
stage in the larval history, when the ciliary 
locomotive apparatus breaks up and is ab¬ 
sorbed and the animal takes to its creeping 
adult life, niis metamorphosis is gradually 
prepared for in the precedent larval development by changes 
which ultimately lead to the complete establishment of the adult 
radial symmetry. The metamorphosis belon therefore to our first 
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Fig. 8.—A ventral 
view of a bipinnaria 
carrying tiie body of 
the young star-fish. 


type, but it is remarkable for the heavy burden of adult structures 
which the larva, in its later stages at least, carries about (fig. 8). 
The adult body is, in the main, fashioned out of the larval body, 
and it takes over most of the organs of the latter; but u a rule 
the adult mouth, oesophagus and anus arc new formations, and 
the central nervous system of the larva when present shares the 
fate of the larval locomotory apparatus. In Asteroids and Crinotds 
the metamorphosis is accompanied by fixation to foreign objects, 
the fixation being effected as in Cirripedes by tlie preoral lobe. 

In the Vertebrata a metamorphosis occurs in the lamprey and 
the Amphibia. The mctamorpho.sis of the lamprey is peculiar. 
It lives lor three or four years as a sexless larva, known as the ammo- 
coete. It then quite rapidly (in three or four days) undergoes a 
series of changes and becomes converted into the adult. 1'he 
metamnqihosis affects the alimentary canal, the eyes, the respiratory 
apparatus and other organs, and especially the reproductive organs, 
which become mature. The adult lives for a few months only, 
spawning soon after the metamorphosis. This metamorphosis 
belongs to our second type, but there does not appear to be any 
resting stage during the few days in which it is effected. In tlie 
Ampliibia the metamorphosis is lairly exemplified by tliat of the 
frog. In many fashes there is a considerable larval developniciit, 
but (his is jierfectly gradual and there docs not appear to be any¬ 
thing nl the nature of a metaniorpliosis. 

Ill ino.st cases of metamorphosis those organs of the larva, whieli 
are found also in the adult, persist through the transformation, 
undergoing merely the ordinary modifications of develo])ment. 
Blit it sometimes happens that such organs are completely destroyed 
and rebuilt during tlie metamorphosis. This is conspicuously tlie 
case in the metabolous Insecta, in some of which all the internal 
organs undergo disruption and are reformed. It happens also in 
tliose neniertine worms which develop liy a larva; in tliese the larval 
epidermis is cast off, a new one having been formed. It is possible 
that the same phenomenon occurs m sponges. In most Kcliiiio- 
derms a similar phenomenon is observed with regard to the oeso¬ 
phagus and the mouth and anus. The probable explanation of this 
remarkable pheiiomenoii would appear to be that in certain cases 
the larval organs become so liiglily specialized in connexion with the 
larval lile that they arc unable to undergo further change; new 
(ormalion is therefore necessary. The phenomenon is one of con¬ 
siderable interest, for it is found in the case of the blastopore, in 
cases in which there is no metamorphosis, .sometimes even in embry¬ 
onic development. There can be little doubt that the mouth and 
anus arc both genetically connected with the earlier blastopore and 
tliat the blastopore is homologous iu most animals; and yet how 
seldom docs the blastopore become transfonned into the adult 
openings and how various is its fate. The hypothesis suggested 
above applies complelcly to this behaviour ol the blastopore; that 
is to say, it is suggested that the primitive mouth or olastopore 
becomes, or has become in sonic vanished larval liistory, so highly 
•specialized in connexion witli larval needs that it is unable to give 
rise (o both mouth aud anus, and in some cases to either. (A. .Se.*) 

METAPHOR (Gr. ptTa</iopn', transfer of sense, from lura^ipew, 
to carry over), a figure of speech, which consists in the trans¬ 
ference to' one object of an attribute or name which strictly 
and literally i.s not applicable to it, but only figuratively and 
by analogy. It is thus in essence an emphatic comparison, 
which if cxpre.ssed formally is a “simile” (Lat. similis, like); 
thus, it is a metaphorical expression to speak of a ship ploughing 
her way through the waves, but a simile when it takes the 
form of “the ship, like a plough, moves,” &c. The “simple ” 
metaphor, such as the instance given, becomes the “ continued ” 
metaphor when the analogy or similitude is worked out in a 
series of phrases and expressions based on the primary metaphor; 
it is in such “ continued metaphors ” that the solecism of 
“ mixed ” metaphors is likely to occur. 

METAPHYSICS, or Mf.taphvsic (from Gr./icrd, after, i^vo-uta, 
things of nature, i.e. the natural universe), the accepted 

name of one of the four great departments of philosophy (q.v.). 
The term was first applied to one of the treatises of Aristotle 
on the basis of the arrangement of the Aristotelian canon made 
bv Andronicus of Rhodes, in which it was placed “ after the 
physical treatises ” with the description rot furh. ra (jbixriito. The 
term was used not in the modern sense of above or transcending 
nature (u sense which prrd cannot bear), but simply to con'vey 
the idea that the treatise so-called comes “. after ” the physical- 
treatises.* It is therefore nothing more than a literary accident 
that the term has been applied to that department or discipline 
of philosophy which deals with first principle. Aristotle 
himself described the subject matter of the 'treatise as “ First 

’ On the true order of the Aristotelian treatises see Awstotle. 



SCIENCE. OF BEING] 

Philo«»hy ” or “ Theology," which deals with being as being 
{Metapk. r. i., fariv hnrrfua} nt tj Otcopn rd ftK ^ fiv mu ra 
Tovry virapx<»^ From this phrase is derived the 

later terra “ Ontology ” The mtsapprehension of the 

significance of umi led to various mistaken uses of the term 
" metaphysics," e.g. for that which is concerned with the 
supernatural, not only by the schoolmen but even as late as 
17th-century English writers, and within narrower limits the 
term has been dangerously ambiguous even in the hands of 
modem philosophers (see below). In the widest sense it may 
include both the “ first philosophy ” of Aristotle, and the theory 
of knowledge (in what sense can there be true knowledge ?), 
i.e. both ontology and epistemology (?-v.), and this is perhaps 
the most convenient use of the term; Kant, on the other hand, 
would represent metaphysics as being " nothing more than the 
inventory of all that is given us by pure reason, systematically 
arranged ” (i.e. epistemology). The earliest “ metaphysician.s ” 
concerned themselves with the nature of being (ontology), 
seeking for the unity which they postulated behind the multi¬ 
plicity of phenomena (see Ionian School of Philosophy and 
articles on the separate thinkers); later thinkers tended to 
inquire rather into the nature of knowledge as the necessi^ 
pre-requisite of ontological investigation. The extent to which 
these two attitudes have been combined or separated is discussed 
in the ensuing article which deals with the various schools 
of modern metaphysics in relation to the principles of the 
Aristotelian “ first philosophy.’’' (x.) 

I.—The Science of Being 

Side by side with psychology, the science of mind, and with 
logic, the science of reasoning, metaphysics is tending gradually 
to reassert its ancient Aristotelian position as the science of 
being in general. Not long ago, in England at all events, 
metaphysics was merged in psychology. But with the decline 
of dogmatic belief and the spread of religious doubt—as the 
special sciences also grow more general, and the natural sciences 
become more speculative about matter and force, evolution and 
teleology—men begin to wonder again about the nature and 
origin of things, just as it was the decay of polytheism in Greek 
religion and his own discoveries in natural science which impelled 
Aristotle to metaphysical questions. There is, however, a 
certain difference in the way of approacliing things. Aristotle 
emphasized being as being, without always sufficiently asking 
whether the things whose existence he asserted are really 
knowable. We, on the contrary, mainly through the influence 
of Descartes, rather ask what are the things we know, and there¬ 
fore, some mure and some less, come to connect ontology with 
epistemology, and in consequence come to treat metaphysics in 
relation to psychology and logic, from which epistemology is an 
offshoot. 

To this pressing question then—What is the world as we know 
it ?—three kinds of definite answers are returned : those of 
materialism, idealism and realism, according to the emphasis 
laid by metaphysicians on body, on mind, or on both. Meta¬ 
physical materialism is the view that everything known is body 
or matter; but while according to ancient materialists soul is 
only another body, according to modern materialists mind with¬ 
out soul is only an attribute or function of body. Metaphysical 
idealism is the view that everything known is mind, or some 
mental state or other, which some idealists suppose to require 
a substantial soul, others not; while all agree that body has no 
different being opart from mind. Metaphysical realism is the 
intermediate view that everything known is either body or soul, 
neither of which alone exhausts the universe of being. Aristotle, 
the founder of metaphysics as a distinct science, was also the 
founder of metaphysical realism, wd still remains its main 
authority. His view was that afl things are substances, in the 
sense,of distinct individuals, each of which has a being of its 

1 The article is supplemented by e.g. Idbausm; Pragmatism; 
Rblativitv of Knowlbdgx, while separate disenssions of ancient 
and medieval {^lilosopheis wffl be found in biographical articles 
and articles on the ctuef philosophical schools, e.g. Scholasticism ; 
Neoplatonism. 
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own different from any other, wdiercas an attrUmte hoe only the 
being of its substance (Met. Z 1-3; Post. An. i. ^); that Imdies 
in nature are. obviously natural substances, and as obviously 
not the only kind of substance; and that there is supernatural 
substance, e,g. God, who is an eternal, perfect, livmg being, 
thinking, but without matter, and therefore not a body. 

At the present day realism is despised on the ground that its 
differentiation of body and soul, natural and supernatural, 
ignores the unity of being. Indeed, in order to oppose this unity 
of being to the realistic duality, both materialists and idealists 
describe themselves as monists, and call realists dualists by way 
of disparagement. But we cannot classify metaphysics by the 
antithesis of monbm and dualism without making confusion 
worse confounded. Not to mention that it has led to another 
variety, calling itself pluralism, it confuses materialism and 
idealism. Extremes meet; and those who believe only in body 
and those who believe only in mind, have an equal right to the 
equivocal term “ monist.” Moreover, there is no real opposition 
between monism and dualism, for there can very well be one 
kind of being, without being all body or all soul; and as a matter 
of fact, Aristotelian realism is both a monism of substance and a 
dualism of body and soul. 

It is in any case unfair to decide questions by disparaging 
terms, and to argue as if the whole choice were between material¬ 
istic or idealistic monism, leaving realism out of court. In this 
case it would also hide the truth of things, which requires two 
different kinds of substance, body and soul. The strength of 
materialism consists in recognizing nature without explaining 
it away, its weakness in its utter inability to explain conscious¬ 
ness either in its nature or in its origin. On the other hand, it 
is the vjrtue of idealism to emphasize the fact of consciousness, 
but its vice to exaggerate it, with the consequence of resorting 
to every kind ,of paradox to deny the obvious and get rid of 
bodies. There are in reality two species of substances, or 
entirely distinct things, those which are impenetrably resisting, 
and those which are conscious substances; and it is impossible 
to reduce bodies and souls to one another, because resistuicc 
is inromputiblr with the attributes of spirit, and conscious¬ 
ness inexplicable by the attributes of body. So for true 
metaphysics is a dualism of body and soul. But this very 
dualism is also monism ; both bodies and souls are substances, 
as Aristotle said; and we can go farther than Aristotle. Men 
are apt to dwell too much on the co-existence and too little on 
the inclusiveness of substances. The fact is that many sub¬ 
stances arc often in one; e.g. many bodies in the one body, and 
both body and soul in the one substance, of man. So far true 
metaphysics is a monism of substance, in the sense that all 
things are substances and that all substances, however different, 
are members of one substance, the whole universe of body and 
spirit. In this case metaphysics generally will have to recognize 
three monisms, a materialistic monism of body, an idealistic 
monism of soul, and a realistic monism of substance, which is 
also a dualism of substances. But a term so equivocal, leading 
to an antithesis so misleading as tliat between monism and 
dualism, can never represent the real difference between meta¬ 
physical schools. Wc shall return, then, to the dearer and more 
authoritative division, and proceed to discuss materialism, 
idealism and realism in their order. 

2.—Materialism 

I. Materialism Proper.—Materialism in Its modem sense is 
the view that all we know is body, of which mind is an attribute 
or function. Several causes, beginning towards the end of 
the i8th century, gradually led up to the materialism of Mole- 
schott, Vogt and Buchner, Which flourished in the middle of the 
19th century. The first cause was the rapid progress of natural 
science, e.g. the chemistry of Lavoisier, tht zoology of Lamarck, 
the astronomy of Laplace, and the geology of Lyell. These 
advances in natural science, which'pointed to a unity and gradual 
evolution in nature, were accompanied by a growth in commerce, 
manufactures and industrialism; the same kind of spirit showed 
itself in the revolutionary upheaval of 1848, and in the mate¬ 
rialistic publications which immediately followed, while these 
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pAbiications hurt Tcacted on the industrial socialism of our own 
time. Heanwhik, {Ailosophic forces to counteract materialism 
were weak. Biealism was at a low ebb. Idealism was receding 
for the moment. Hegelianism had made itself unpopular, and 
its confusioa of God, nature and man had led to differences 
within the sdiool itself (see Hegel). 

These causes, scientific, mdustrial and philosophical, led to 
the domination of nmterialism in the middle of the TQth century 
in Germany, or rather to its revival; for in its main position, 
that matter and motion are everything and eternal, it was a 
repetition of the materialism of the j8th century in Prance. 
Thus Karl Christoph Vogt {q.v.) r^eated the saying of the French 
physician Cabanis, “ The brain is determined to thought as the 
stomach is to digestion, or the liver to the secretion of bile,” 
in the form, “ Thought stands in the same relation to the brain 
as the bile to the liver or the urine to the kidneys.” But the 
new materialism was not mere repetition. J. Moleschott 
(T82a-i893) made a diligent use of the science of his day in his 
Kreislauj des Lebens (1852). Starting from Lavoisier's dis¬ 
coveries, he held that life is metabolism, a perpetual circulation 
of matter from the inorganic to the organic world, 
Mdticbott. again, and he urged this metabolism against 

the hypothesis of vital force. Aristotle had imputed to all 
living beings a soul, though to plants only in the sense of a 
vegetative, not a sensitive, activity, and in Moleschott’s time 
many scientific men still accepted some sort of vital principle, 
not exactly soul, yet over and above bodily forces in organisms. 
Moleschott, like Lotze, not only resisted the whole hypothesis 
of a vital principle, but also, on the basis of Lavoisier’s discovery 
that respiration is combustion, argued that the heat so produced 
is the only force developed in the organism, and that matter 
therefore rules man. He put the whole materialistic view of 
the world into the following form: Without matter no force, 
without force no matter. L. Buchner (q.v.) himself said that he 
owed to Moleschott the first impulse to composing his important 
work Kraft und Staff (1855), which became a kind of 
ac mr. textbook of materialism. Passing from Moleschott 
to Lyell’s view of the evolution of the earth’s crust and later 
to Darwin's theory of natural selection and environment, he 
reached the general inference that, not God but evolution of 
matter, is the cause of the order of the world; that life is a com¬ 
bination of matter which in favourable circumstances is spon¬ 
taneously generated; that there is no vital principle, because all 
forces, non-vital and vital, are movements; that movement 
and evolution proceed from life to consciousness; that it is 
foolish for man to believe that the earth was made for him, in 
the face of the difficulties he encounters in inhabiting it; that 
there is no God, no final cause, no immortality, no freedom, no 
substance of the soul; and that mind, like light or heat, electri¬ 
city or magnetism, or any other physical fact, is a movement 
of matter. Sometimes he spoke of mind as an effect of matter; 
but, though his expressions may be careless, nothing is to be 
made of the difference, for he called it movement and effect ■ 
indifferently in the same context. His definitely expressed. 
view was that psychical activity is “ nothing but a radiatiori 
through the cells of the grey substance of the brain of a motion 
set up by external stimuli.” 

E. Haeckel belongs to a slightly later time than'fhe' materi-- 
alists hitherto mentioned. His book Die lP«kra 7 A.fc 2 (Eng. trans. 

J. M'Cabe, The Riddle of the Universe) identifies 
Mmeeka . substance with body. Starting like his predecessors 
with the indestructibility of matter, Hae^el makes more than 
they do of the conservation of energy, and merges the persistence 
of matter and energy in one universal law of substance, which, 
on the ground that body is subject to eternal transformation, 
is alsaJle universal law of evolution. His strong point consists 
in infenij tt the fact of evolution of some sort from the considera¬ 
tion of tj^isvidence of comparative anatomy, palaeontology and 
embryology. On the strength of the consilience of arguments 
for evolution in the organic world, he carries back the process 
in the whole world, until he comes to a comology which recalls 
the rash hypotheses of the Presocratks. 


He supposes that all organisins have developed from the simple 
cell, .and that this has its origin by spontaneous generation, to 
explain which he propounds the ” Carbon-theory," that protoplasm 
copies from inorganic Carbonates. He not only agrees with Laplace 
and Lyeli about the evolution of the solar system, but also supposes 
that the aSinitios, pointed out by Lothar Meyer and Mendeleefi, 
between groups of chemical elements prove an evolution <fl these 
elements from a primitive matter iprotbyl) consisting of homogeneous 
atoms. These, however, are not ultimate enough for him; he thinks 
that everything, ponderable and imponderable or ether, is evolved 
from a primitive substance, which condenses first into centres of 
condensation [pyknotoms), and then into masses, which when they 
exceed the mean consistency become ponderables, and when they fall 
below it become imponderables. Here he stops; according to him 
substance is eternal and eternally subject to the law of substance; 
and God is the eternal force or energy of substance. What, then, is 
the origin of mind or .soul ? Haeckel answers that it has no origin, 
because sensation is an inherent property of all substance. He 
supposes that aestkesis and tropesis, as rudimentary sensation and 
will, are the very causes of condensation; that they belong to 
pyknatnms, to ponderables and imponderables, to chemical atoms 
and niciloculcs. Hence, when he returns to organisms, it does not sur¬ 
prise us that he assigns to ova and spermatozoa cell-souls, to the 
impregnated ovum germ-soul, to plants tissue-souls, to animals 
nerve-souls; or that he regards man’s body and soul as born together 
in the impregnated ovum, and gradually evolved from the bodies 
and souls of lower animals. It appears to his imagination that the 
affinity o£ two atoms of hydrogen to one of oxygen, the attraction 
of the spermatozoon to the ovum, and the elective affinity of a 
pair of lovers are all alike due to sensation and will. 

But has Haeckel solved the problems of mind ? When he 
applies sensation and will to nature, and through plants to the 
lowest animals, he considers their sensation and will to be 
rudimentary and unconscious. Consciousness, according to 
his own admission, i.s not found even in all animals, although it 
is present not only in the highest vertebrates—men, mammals, 
birds—but also in ants, spiders, the higher crabs and molluscs. 
He holds indeed that, in accordance with the law of substance, 
consciousness must be evolved from uncoasciousness with the 
development of sense organs and a central nervous organ. 
At the same time he admits, firstly, that to mark the barrier 
between unconscious and conscious is difficult; secondly, that 
it is impossible to trace the first beginning of consciousness in 
the lower animals; and, thirdly, that " however certain we are 
of the fact of this natural evolution of consciousness, we arrf 
unfortunately, not yet in a position to enter more deeply intff 
the question ” {Riddle of the Universe, lyr). Thus in presence 
of the problem which is the crux of materialism, the origin of 
consciousness, he first propounds a gratuitous hypothesis that 
everything has mind, and then gives up the origin of conscious 
mind after all. He is certain, however, that the law of substance 
somehow proves that conscious soul is a mere function of brain, 
that soul is a function of all substances, and that God is the 
force or energy, or soul or spirit, of nature. He, in fact, returns 
to ancient hylozoism {q.v.), which has tended to revive from time 
to time in the history of thought. He believes that mind and 
soul are mherent attributes of all bodies. Curiously enough, 
he supposes that by making mind a universal attribute of matter 
he has made his philosophy not materialism, but monism. It is 
really both : monistic, because it reduces substance to one kind; 
materialistic, because it identifies that one kind of substance 
with body or matter, and reduces mind to an attribute of matter. 
It makes no difference to attribute mind to all matter, 
so long as it is attributed as an attribute. It is at least as 
materialistic to say that unconscious mind is an attribute of 
nature as to say that conscious mind is an attribute of brain; 
and this is the position of Haeckel. Materialists seem to dread 
the word “ materialism.” Buchner also entreats us “ to aban¬ 
don the word ‘ materialism,’ to which (it is not clear why) a 
certain scientific odium attaches, and substitute ‘ monism ’ fot 
it ” {Last Words on Materialism, 273). His reason, however, is 
different: it is that a philosophy, not of matter as suclybut of 
the unity of force and matter, is not materialism. B0t if a 
philosophy makes force an attribute Of matter only, u'lua does. 
It will recognize nothiqg but matter possessing for^, and will 
therefore be materialism as well aS momsm, and in sttbrt material¬ 
istic monism. The point is that neither Buchner nor Haeckel 
could on their assumptions recognize any force but force of 



MATERIALISM] METAPHm €8 227 


body, or any mind but mind of body, or ai^ distinct thing or 
substanoe except body. This is materialism. 

2. MaUrialisUc r«nd«n<(er.~Beside3 these direct instances 
of materialism, there are philosophers to whom the scientific 
tendencies of the age have given a materialistic tendency. In 
Germany, for example, Eugen Dilhring {q.v.) was a realist, 
whose intention is to prove against Kant a knowledge of the 
thing in itself by attributing time, space and categories generally 
to the real world. But, under the influence of Trendelenburg’s 
attempt to reconcile thought and being by assigning motion to 
both, his Wirklichkeitsphilosophu, in a similar effort after a unity 
of being, lands him in the contention that matter is absolute 
being, the support of all reality underlying all bodUy and mental 
states. So Avenarius (q.v.) was no materialist, but only an 
empiricist anxious to reclaim man’s natural view of the world 
from philosophic incrustations; yet when his Empiriokriticismus 
ends in nothing but environment, nervous system, and state¬ 
ments dependent on them, without soul, though within expieri- 
ence, he comes near to materialism, as Wundt has remarked. 
In France, again, positivism is not materialism, but rather the 
refusal to frame a metaphysical theory. Comte tells us that man 
first gets over theology, then over metaphysics, and finally rests 
in positivism. Yet in getting over theology he ceases to believe 
in God, and in getting over metaphysics he ceases to believe in 
soul. As Paul Janet truly remarked, positivism contains an 
unconscious metaphysics in rejecting final causes and an imma¬ 
terial soul. Now, when in surrendering theology and meta¬ 
physics we have also to surrender God and tire soul, we are 
not free from materialism. Positivism, however, shelters itself 
behind the vague word “ phenomena." Lastly, in England we 
have not only an influence of positivism, but also, what is more 
important, tlie synthetic philosophy of Herbert Spencer. The 
_ ^ point of this philosophy is not materialism, but 

^ realism. The author himself says that it is trans¬ 

figured realism—which is realism in asserting objective existence 
as .separate from subjective existence, but anti-realism in denying 
that objective existence is to be known. In his Principles oj 
Psychology he twice quotes his point that “ what we are conscious 
of as properties of matter, even down to its weight and resistance, 
are but subjective affections produced by objective agencies 
which are unknown and unknowable.” This then is his trans¬ 
figured realism, which, as far as what is known goes, is idealism, 
but as far as what exists goes, realism—of a sort. His First 
Principles, his book on metaphy.sics, is founded on this same 
point, that what we know is phenomena produced by an un¬ 
known noumenal power. He himself identifies phenomenon, 
appearance, effect nr impre.ssion produced on consciousness 
through any of the senses. He divides phenomena into impres¬ 
sions and ideas, vivid and faint, object and subject, non-ego and 
ego, outer and inner, physical and psychical, matter and spirit; 
all of which are expressions of the same antithesis among 
phenomena. He holds that all the time, space, motion, matter 
known to us are phenomena; and that force, the ultimate of 
ultimates, is, as known to us, a phenomenon, “ an affection 
of consciousness.” If so, then all we know is these phenomeim, 
aScctions of consciousness, subjective affections, but produced 
by an unknown power. So far as this main point of transfigured 
realism is steadily maintained, it is a compound of idealism and 
realism, but not materialism. But it is not maintained, on the 
side eitiler of phenomena or of noumena; and hence its tendency 
to materialism. 

In the first place, the term "phenomenon " is ambiguous, some¬ 
times meaning a conscious affection and sometimes any fact 
whatever. Spencer sets himself to find the laws of all phenomena. 
He finds that throughout the universe there is an unceasing redis¬ 
tribution of matter and motion, and that this redistribution consti¬ 
tutes evolution when there is a predominant integration of matter 
and dissipation of motion, and constitutes dissolution where there 
is a predominant absorption of motion and disintegration of matter. 
He supposes that evolution is primarily integration, from the inco- 
heremt to the coherent, exemplified in the solar nebula evolv¬ 
ing into the solar system; secondly ii^trentiation, from the more 
homogeneous to the more heterogeneous, exemplified by the 
solar system evolving Into diflerent bodies; thirdly determina¬ 
tion, from the indefinite to the definite, exemplified by the 


solar system with difiereat bodiea evolving into, an order. He 
supposes that this evolation does not nmiin oosmic, bat bewmes 
organic. In accordance with l.amarck's hypothesis, he aopposes 
on evolution of organisms by hereditary adaptation to the 
environment (which ne eonsidors necessary to natnral selection), 
and even the possibility of an evolution of life, which, aoooiding 
to him, is the continuous adjustment of internal to externu 
relations. Next, he supposes that mind obeys the same law of 
evfriution, and exemplifies integration by generalization, difieren- 
tiation by the development of the five senses, and determination 
by the development of the order of consciousness. He holds that 
we pass without break from the phenomena of bodily life to the 
phenomena of mental life, that consciousness arises in tne coarse of 
the living being's adaptation to its environment, and that there is a 
continuous evolution from reflex action through instinct and memory 
up to reason. He throws out the brilliant suggestion that the experi¬ 
ence of the race is in a sense inherited by ue individual; which is 
true in the sense that animal organisms become hereditarily better 
adapted to perform mental operations, though no proof tmt any 
elements of knowledge become a priori. 

Now, Spencer has clearly, though unconsciously, changed the 
meaning in the term " phenomenon " from subjective mfiection of 
consciousness to any fact ol nature, in regarding all this evolution, 
cosmic, organic, mental, social and ethical, as an evolution of 
phenomena. The greater part of the process is a change in tite facti 
of nature before consciousness; and in all that part, at all events, 
the phenomena evolved must mean physical iacta which are not 
consuous afiections, but, as they develop, are causes which gradually 
produce life and consciousness. Moreover, evolution is defined 
universally as an " integration of matter and dissipation of motion," 
and yet mental, social and moral developments are also called evolu¬ 
tion, so that, in accordance with the definition, they are also integra¬ 
tions of matter and dissipations of motion. It is true that the author 
did not see that he was passing from transfigured realism into 
materialism. He thinks that he is always speaking of phenomena 
in the sense of subjective afiections; and in spite of his definition, 
he half unconsciously changes the meaning ol evolution from a 
change in matter and motion, first into a change in .states of con¬ 
sciousness, then to a change in social institutions, and finally into 
a change in moral motives. He also admits himself that mental 
evolution exemplifies integration of matter and dissipation of motion 
only indirectly. But here he becomes hopelessly inconsistent, 
because he liad already said, in defining it, that " evolution is an 
integration of matter and concomitant dissipation of motion ” 
[First Principles, § 145). However, with all the author's disclaimers, 
the general effect left on the reader's mind is that throughout the 
universe there is an unceasing change of matter and motion, that 
evolution is always such a ch^gc, that it begins with phenomena 
in the sense of physical facts, gradually issues in life agd conscious¬ 
ness, and ends with phenomena in the sense of subjective afiections 
of consciousness. 

In the second place, liaving declared the noumenal power, which 
causes phenomena, or conscious afiections, to be unknowable, and 
luiving lelt anybody who pleased to make it a god and an object 
of religion, he proceeds to describe it as if it were known force, and 
known in two respects as persistent and as resistant force. He 
supposes that the law of evolution is deducible trom the law of per¬ 
sistent force, and includes in force what is now called energy. 'Ifien 
having discussed force as sometliing thorougldy material, and laying 
special emphasis on resistance, he tells us that" the force of which we 
assert persistence is that Absolute Force of which we are indefinitely 
conscious as the necessary correlate of the force we know " [First 
Principles, § 62). Similarly, both in First Principles and in the 
Principles of Psychology, he assigns to us, in addition to our definite 
consciousness of our subjective afiections, an indefinite conseiousness 
of something out of consciousness, of something which resists, of 
objective existence. Thus it turns out that tlic objective agency, the 
noumenal power, the absolute force, declared unknown and unknow¬ 
able, is known after all to exist, persist, resist and cause our sub¬ 
jective afiections or phenomena, yet not to tliink or to will. Such a 
noumenon looks very like body or matter. Lastly, when a theory 
of the world supposes a noumenal power, a rcsistent and persistent 
force, which results in an evolution, defined as an integration of 
matter and a dissipation of motion, which having resulted in in¬ 
organic nature and organic nature, further results without break 
in consciousness, reason, society and morals, then such a theory 
will be construed as materialistic^y as that of Haeckel by the reader, 
whatever the intention of the author. 

It may be urged in reply that the synthetic philosophy could be 
made consistent by transferring the Imowablc resistance and persis¬ 
tence of the unknowable noumenon to knowable phenomena on the 
one hand, and on the other hand by maintaining that all phenomena 
from the original nebula to the rise of consciousneee are only 
" impressions produced on consciousness through any of the senses/' 
after all. But in that case what will become of Spencer's ^eo^ 
of evolution ? It will have asserted the evolution of man cuid his 
oonsciousness out of the phenomena of hia consciousnees. The truth 
is that his theory of evolution can be carried through the whole 
process without a break, only by giving the synthetic,philosophy 
a materialistic interpretation, ana by adhering consistently to 
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Spencer's own materialistic definition of evolntion; otherwise there 
wiU be a break at least between life and mind. If everything Imow- 
able is an exampla of evolution, and evolution is by definition a 
transformatioii of matter and motion, then everything knowable 
is an example of a transformation of matter and motion. As an 
exponent of universal evolution Haeckel is more consistent than 
Spencer. 

Huxley (i Szj-i 805) developed views very like those of Spencer, and 
sunilarly materialistic without being materialism, because inconsis- 
tent. He regarded everything known as evolved from 
naxMjr, matter, and reduced consciousneas to a mere collateral 
product ("epiphenomenon") of cerebral operations without any power 
of influencing them. Matter, according to him, impresses the afferent 
nervous system, this the brain, this the efferent nervous system, while 
consciousness remains a mere spectator. " In man, as in brutes,’ 
said he, “ there is no proof that any state of consciousness is the cause 
of change in the nature of the matter of the organism so that 
” we are conscious automata." But, in spite of these materialistic 
tendencies, he followed Hume in reducing matter and everything 
knowable to phenomena of consciousness; and, supposing that 
nothing is knowable beyond phenomena, concluded that we can 
neither affirm nor deny that anything exists beyond, but ought to 
take up an attitude which the ancient sceptics called Aphasia, but 
he dubbed by the new name ol Agnosticism. Thus Huxley first 
reduced consciousness to a product of matter, and then matter to a 
phenomenon of consciousness. By combining materialism with 
idealism he made consciousness a product of itself. Tyndall (1820- 
M t! 1893), again, came still nearer to materialism, and yet 
Tyaaan, avoided it. In his Belfast address (1874), while admit¬ 
ting that matter as understood by Democritus is insufficient, because 
atoms without sensation cannot be imagined to produce sensation, 
he contended, nevertheless, that matter properly understood is 
"the promise and potency of all terrestrial liie." In thus endow- 
iug all matter with sensation like Haeckel lie was not avoiding 
materialism. Butin the very same address, as well as on other occa¬ 
sions, he did not identify mind with matter, but regarded them 
as concomitant. 

All these materialistir tendencies seem to have one expla¬ 
nation. They emanate from scientific writers who rightly try 
to rise from science to metaphysics, but, as Bacon says, build 
a universal philosophy on a few experiments. The study of 
evolution, without considering how many conditions are required 
for “ the integration of matter and the dissipation of motion ’’ 
to begin, and the undoubted discoveries which have resulted 
from the study of inorganic and organic evolution, have led men 
to expect too much from this one law of Nature. This tendency 
especially prevails in biology, which is so far off the general 
principles of natural philosophy that its votaries are often 
ignorant of the real nature of body as matter and force. The 
close dependency of all mental operations on brain also tempts 
them to the conclusion that brain is not only an organ, but the 
whole organ of conscious mind.' It appears also that Darwin, 
having extended his theory of evolution as far as the rational 
and moral nature of man, in the Descent nf Man, ended in his 
Autobiography by declaring his attitude to first and final causes 
to be that of an agnostic. Not that he was a materialist, and 
shortly before his death, in a conversation with Biichner, he 
maintained his agnosticism against his opponent’s atheism. 
Still, his agnosticism meant that, though he did not assert that 
there is no God, he did assert that we cannot know whether there 
is or is not. To the evolutionary biologist brain is apt to appear 
to be the crowning object of knowledge. On the other hand, 
scientific men, such as Herschel, Maxwell and Stokes, who 
approach nature from mathematics and mechanics, and there-1 
fore from the universal laws of motion, have the opposite 
tendency, because they perceive that nature is not its own 
explanation. In order to exert force, or at all events that force 
of reciprocal pressure which we best understand, and on which, 
in impact, the third law of motion was foundedrthere are always 
at least two bodies, enduring, triply extended, mobile, each 
inert, mutually impenetrable or resistent, different yet similar; 
and m order to have produced any effect but equilibrium, some 
bodies must at some time have differed either in mass or in 
velocity, otherwise forces would only have neutralized one 
another. Why do bodies exist, with all these conditions, so sitpilar 
yet different—-that is, in so harmonious an order ? Natural 
science ha.s no answer: natural thdoJogy has an answer. TOs 
essence of bodies, this resemblance in difference, this prevailing 
> Cf. H. Maudesley, Lttstms 0/ Materialism (1879). 


order of Nature, is the deepest pr^f of God; and it cannot be 
the result of evolution, b^use it is the condition of natural 
force, and therefore of natural evolution. A second argument 
for God is the prevailing goodness or adaptation of Nature to the 
ends of conscious beings, which might conceivably be explained 
by Lamarckian evolution, but has not yet been so explained, 
and if it were, would not be inconsistent with a divine design in 
evolution. Further, the very existence of conscious beings is 
the best proof of the distinct or substantial being of the soul, 
existing in man with body, in God as pure spirit. It seems hope¬ 
less to expect that natural science, even with the aid of evolution, 
can explain by mere body the origin and nature of this fact of 
consciou.sness. If so, materialism is not the whole truth of 
metaphysics. 

3.—Thb Rise of Metaphysical Idealism 

I. Descartes to LriAni7s.—Metaphysical arises from psycho¬ 
logical idealism, and always retains more or less of an epistemo¬ 
logical character. Psychological idealism assumes without 
proof that we perceive nothing but mental objects, and meta¬ 
physical idealism draws the logical but hypothetical conclusion 
that all we can know from these mental objects of sense is mental 
objects of knowledge. But at first this logical conclusion was 
not drawn. Descartes, the founder of psychological idealism, 
having proceeded from the conscious fact, cogito ergo sum, to 
the non sequitur that I am a soul, and all a soul can perceive is 
its ideas, nevertheless went on to the further illogical 
conclusion that from these mental ideas I can (by the 
grace of God) infer things which are extended substances or 
bodies, as well us thinking substances or souls. He was a psycho¬ 
logical idealist and a metaphysical realist. This illogicality could 
not last. Even the Cartesian school, as it came more and more 
to feel the difficulty of explaining the interaction of body and 
mind, and, indeed, any efficient causation whatever, gradually 
tended to the hypothesis that the real cause is G()d, who, on the 
occasion of changes in body, causes corresponding changes in 
mind, and vice versa. This occasionalism is not idealism, but 
its emphasis on the will of God gave it an idealistic tendency. 
Thereupon Spinoza advanced a pantheism which supposed that 
bodies and souls are not, as Descartes thought, different sub¬ 
stances, but merely attributes—the one the extension and the 
other the thought of one substance. Nature or God. 1'aking the 
Aristotelian theory that a substance is a thing in soiaose. 
itself, not in Aristotle’ssenseof any individual existing 
differently from anything else, but in the novel meaning of some¬ 
thing existing alone, he concluded, logically enough from this 
mere misunderstanding, that there can be only one substance, 
and that, as no finite body or soul can exist alone, everything 
finite is merely a mode of one of the attributes of the one infinite 
substance which alone can exist by itself. Spinozism, however, 
though it tramples down the barrier between body and soul, is 
not yet metaphysical idealism, because it does not reduce 
extension to thought, but only says that the same substance is 
at once extended and thinking—a position more akin to material- 
i.sm. At the same time Spinoza maintained a parallelism between 
extension and thinking .so close as to say that the order of ideas 
is the same as the order of things, so that any mode of extension 
and the idea of it are the same thing expressed in two ways, under 
the attribute of extension and under the attribute of thought 
(see H. H. Joachim’s Study of the Ethics of Spinoza, 1901, p. 72). 
It remained, however, for Schelling to convert this parallelism 
into identity by identifying motion with the intelligence of God, 
and so to transform the pantheism of Spinoza into pantheistic 
idealism. Leibnitz, again, having become equally dissatisfied 
with Cartesianism, Spinozism and the Epicurean realism Of 
Gassendi, in the latter part of his life fcame still 
nearer than Spinoza to metaphysical idealism in 
his monadology, or half-Pj^agorean, half-Brunistic ^alysis of 
bodies into monads, or units, or simple substances, indivisible 
and unextended, but endowed with petception and appetite. 

He gradually fell under the dominion of two false assumptione. 
On the one hand, essentially a mathematician, he supposed that 
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unity is indivisibility, whereas everything known to be one is merely 
undivided or individual, and that there must be simple because 
there are compound substances, although composition only requires 
simpler or relatively simple elements. On the other band, under 
the influence of the mechanics of his day, which had hardly distin¬ 
guished between inertia, or the inability of a txidy to change itself, 
and resistance or the ability of bodies to oppose one another, he 
concluded that, as inertia is passive, so is resistance, and refused 
to recognise that in collision the mutual resistance of moving bodies 
is a force, or active power, of changing their movements in opposite 
directions. From these two arbitrary hypotheses about cciporeal 
motion, that it requires indivisibly simple elements, and that it 
offers only passive resistance, he concludra that behind bodies there 
must be units, or monads, which would be at once substantial, 
simple, indivisible and active. He further supposed that the monads 
arc " incorporeal automata," not interacting like bodies, but each 
perceiving what was passing in the other, and acting in consequence 
by appetite, or self-acting. Such mentally endowed substances 
might oe called souls; but, as he distinguished between perception 
and apperception or consciousness, and considered that perceptions 
arc often unconscious, he preferred to divide monads into un¬ 
conscious entolechies of inorganic bodies, sentient souls of animals, 
and rational souls, or spirits, of men; while he further concluded 
that all these are derivative monads created by God, the monad of 
monads. All derivative monads, he allowed, are accompanied by 
bodies, which, however, are composed of other monads dominated 
by a central monad. Further, he explained the old Cartesian 
difficulty of the relation of body and mind by transforming the 
Spinozistic parallelism of extension and thought into a parallelism 
between the motions of bodies and the pcTceptions of tlieir monads; 
motions always proceeding from motions, and perceptions from per¬ 
ceptions; bodies acting according to efficient causes, and souls 
according to hnal causes by appetition and as if one influenced the 
other without actually doing so. Finally, he explained the concomi¬ 
tance of these two series, as well as that between the perceptions 
of different monads, by supposing a pre-established harmony 
ordained by the primitive monad, God. 

Up to this point, then, Leibnitz opened one of the chief avenue.s 
to metaphy.sical idealism, the resolution of the material into the 
immaterial, the analysis of bodies into mental elements. His 
theory of bodies involved an idealistic analysis neither into 
bodily atoms nor into mathematical units, but into mentally 
endowed simple substances. There remained, however, his 
theory of the nature of bodies; and here he hesitated between 
two alternatives. According to one alternative, which con¬ 
sistently flowed from the psychological idealism of Descartes, as 
well as from his own monadism, he suggested that bodies are 
real phenomena; phenomena, because they are aggregates of 
monads, which derive their unity only from appearing together 
to our perceptions; real phenomena well founded, because they 
result from real monads. In support of this view, he said that 
bodies are not substances,though substantiata ; that their apparent 
motion and resistance are results of the pfassions of their monads; 
that their primary matter is nothing but passive power of their 
monads; that the series of efficient causes between tliem is 
merely phenomenal. According to this alternative, then, there 
is nothing but mental monads and mental phenomena; and 
Leibnitz is a metaphysical idealist. According to the other 
alternative, however, he suggested that at least organic bodies 
are compound or corporeal substances, which are nut pheno¬ 
mena ; but something realizing or rather substantializing pheno¬ 
mena, and not mere aggregates of monads, but something 
substantial beyond their monads, because an organic body, 
though composed of monads, has a real unity {onto realis). 
From this point of view he believed that the real unity of a body 
is a vincidum substantiale, which gives it its real continuity and 
is the principle of its actions; that its primary matter is its own 
principle of resistance; and that it has not only this passive, but 
also an active, power of its own. He suggested that this theory 
of the substantial unity of a body might explain transubstantia- 
tion, by supposing that, while the monads and phenomena of 
bread remain, the vinculum substantiale of the body of Christ 
is substituted. He feared also whether we can explain the 
mystery of the Incarnation, and other things, unless real bonds 
or unions are added to monads and phenomena. According to 
this alternative, these organic bodies are compound or corporeal 
substances, between monads and phenomena; and Leibnitz 
is a metaphysical realist. He was held to this belief in the sub¬ 
stantiality of bodies by his Christianity, by the influence of 


Aristotle, of scholasticism and of Cartesianism, as well as by his 
own mechanics. But the strange thing is that at the ver^ end 
of his life and at the very. $ame time, in 1714-171^, he was 
writing the idealistic alternative to Remond de Montipdrt and 
Dangicourt, and the realistic alternative to Father des Bosses. 
He must have died* in doubt. We cannot, therefore, agree with 
many recent idealists who regard Leibnitz as one of themselves, 
though it is true that, when stripped of its realism, his meta¬ 
physics easily passed into the metaphysical idealisms of Lotze 
and of Fechner. It is true, also, that on its idealistic side the 
philosophy of Leibnitz is the source of many current views of 
panpsycbism, of psychophysical parallelism as well as of the 
phenomenalism of bodies, and of the analysis of bodies into 
mental elements. 

2. Locke to Meanwhile in England, Locke, though 

differing from Descartes about the origin of ideas, followed him 
in the illogical combination of psychological idealism with 
metaphysical realism. He thought that we perceive nothing 
but ideas both of primary and of secondary qualities, and yet 
that somehow we are able to infer that, while our ideas of 
secondary qualities are not, those of primary qualities are, like 
the real qualities of external things. Berkeley saw the in¬ 
consistency of this position, and, in asserting that all we perceive 
and all we know is nothing but ideas in “ mind, spirit, soul, or 
myself, ” has the merit of having made, as Paulsen remarks, 
“ epistemological idealism the basis of metaphysical idealism.” 
According to him, a body such as the sun is my idea, your idea, 
ideas of other minds, and always an idea of God’s mind; and when 
we have sensible ideas of the sun, what causes them to arise in 
our different minds is no single physical substance, the sun, 
but the will of God’s spirit. Hume saw that in making all the 
objects of perception ideas Berkeley had given as little reason 
for inferring substantial souls as substantii bodies. He there¬ 
fore concluded that all we know from the data of psychological 
idealism is impressions or sensations, ideas, and associations of 
ideas, making us believe without proof in substances and causes, 
together with ” a certain unknown, inexplicable something as the 
cause of our preceptions.” We have here, in this sceptical 
idealism, the source of the characteristically English form of 
idealism still to be read in the writings of Mill and Spencer, and 
still the starting-point of more recent works, such as Pearson’s 
Grammar of Science and James’s Principles oj Psychology. 

3. Kant and Fichte. —I.astly, in Germany, partly influenced 
by Leibnitz and partly roused by Hume, Kant elaborated his 
transcendental or critical idealism, which if not, as he thought, 
the prolegomena to all future metaphysics, is still 

the starting-point of must metaphy.sical idealists. 

Kantism consists of four main positions, which it will be well 
to lay out, as follows :— 

a. As to the origin of knowledge, Kant's position is that sense, 
outer and inner, affected by things in themselves, receives mere 
sensations or sensible ideas ( Vorstellungen) as the matter which sense 
itself places in the a priori forms of space and time; that thereupon 
understanding, by means of the synthetic unity of apperception, 
" 1 think "—an act of spontaneity beyond sense, in all consciousness 
one and the same, and combining all my ideas as mine in one univer¬ 
sal consciousness—and under a priori categories, or fundamental 
notions, such as substance and attribute, cause and effect, &c., 
unites groups of sensations or sensible ideas into objects and events, 
e.g. a house, one ball moving another ; and that, accordingly, per¬ 
ception and experience, requiring both sense and understanding, 
are partly a ^steriori and partly a priori^ and constitute a 
knowledge of objects which, being sensations combined by 
synthetic unity under a priori forms, are more than mere sensa¬ 
tions, but less than things in themselves. This first position is 
psychological idealism in a new form and supported by new reasons; 
for, if experience derives its matter from mental sensations and its 
form from mental synthesis of sensations, it can imprehend nothing 
but mental objects of sense, which, according to Kant, are sensible 
ideas having no existence outside our thought, not things in them¬ 
selves ; or phenomena, not noumena. 

b. As to the known world, Kant's position was the logical deduc¬ 
tion that from such phenomena of experience all wo can know by 
logical reason is similar phenomena of actual or possible experience; 
and therefore that the known world, whether bodily or mental, is 
not a Cartesian world of bodies and souls, nor a Spinozistic world 
of one substance, nor a Leibnitzian world of monadic substances 
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enatod by God, but a world of sensations, such.w Hume supposed, 
oaly combined, not by association, but by synthetic understanding 
into phenomenal objects of experience, which are phenomenal 
substances and causes—a world of phenomena not noumena. 
This second position is a new fonn of metaphysical ideahsm, contain¬ 
ing the suppositioa, which lies at the foundation of later German 
philosophy, that since understanding shapes‘tho objects out of 
sensations, and since nature, as we know it, consists of such objects, 
" understanding, though it does not make, shapes nature," as well as 
our knowledge. Known nature is a mental construction in part, 
according to Khnt. 

0. As to existence, Kant’s position is the wholly illogical one that, 
though all known things are phenomena, there are things in them¬ 
selves, or noumena; things which are said to cause sensations of 
outer sense and to receive sensations of inner sense, though they arc 
beyond tho category of causahty wliich ts defined as one of the notions 
uniting phenomena; and things which are assumed to exist and have 
these causal attributes, though decUired unknowable by any logical 
use of reason, because logical reason is limited by the mental matter 
and form of experience to phenomena; and all this according to 
Kant himself. This third position is a relic of ancient metaphy.sical 
realism; although it must be remembered that Kant does not 
go to the length of Descartes and Locke, who supposed that from 
mere ideas we could know bodies and souls, but suggests that 
beneath the phenomena of outer and inner sense the thing in itsell 
may not be heterogeneous {ungleichartig). In this form we shall find 
the thing in itself revived by A. Riehl. 

d. As to the use of reason beyond knowledge, Kant's position is 
that, in spite of its logical inability to transcend phenomena, reason 
in its pure, or a priori use, contains necessary a priori '' ideals ’’ 
(Idesn), and practical reason, in order to account for moral respon¬ 
sibility, frames postulates of the existence ol things in themselves, 
or noumena, corresponding to thase " ideals ”; postulates of a real 
free-will to practise morahty, of a real immortality ol soul to perfect 
it, and of a real God to crown it with happiness. 

The fourth position is tlie coping-stone of Kant's metaphysics. 
It is quite inconsistent with its foundation and structure. Kant 
first deduced that from the experience of mental phenomena all 
logical use of reason is limited to mental phenomena, and then 
maintained that to explain moral respon.sibility practical reason 
postulates the existence of real noumena. But what i.s a postu¬ 
late of practical reason to explain moral responsibility except a 
logical use of reason ? Nevertheless, in his own mind Kant's 
whole speculative and practical philosophy was meant to form 
one system. In the preface to the second edition of the Kriti/! 
he says that it was neces.sary to limit speculative reason to a 
knowledge of phenomena, in order to allow practical reason to 
proceed from morality to the assumption of God, freedom, and 
immortality, existing beyond phenomena : “ Ich iAus.ste also das 
Wissen aufhebcn, um zum Glauben Platz zu raachen.” He forgot 
that he had also limited all logical use of reason, and therefore 
of practical reason, to phenomena, and thereby undermined the 
rationality not only of knowledge, but also of faith. 

Fichte now set himself in the Wissenschaftslehre (1794) to make 
transcendental idealism into a system of metaphysical idealism 
without Kant’s inconsistencies and relies of reali.sm. 
point was that there are no things in themselves 
different from minds or acting on them; that man is no product 
ol things; nor does his thinking arise from passive sensations 
caused by things; nor is the end of his existence attainable in 
a world of things; but that he is the absolute free activity 
constructing his own world, which is only his own determination, 
his self-imposed limit, and means to his duty which allies him with 
God. In order to prove this novel conclusion he started afresh 
from the Cartesian ‘‘ I think ’’ in the Kantian form of the 
synthetic unity of apperception acting by a priori categories; 
but instead of allowing, with all previous metaphysicians, that 
the Ego passively receives sensations from something different, 
and not contenting liimself with Kant’s view that the Ego, by 
syntlietically combining the matter of sensations with a priori 
forms, partially constructs objects, and therefore Nature as 
we know it, he boldly asserted that the Ego, in its synthetic 
unity, entirely constructs things; that its act of spontaneity is 
not mere synthesis of passive sensations, but construction of 
sensations into an object witliin itself; and that therefore under¬ 
standing makes as well os shapes Nature. 

This construction, or self-determination, is what Fichte called 
positing (seUtn). According to him, the Ego posits finst itself 
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(thesis); secondlv, the aon-Ego, the other, opposite to itself (anti¬ 
thesis) ; and, thirdly, this non-£go within itself (sjmthesis), so that 
all reality is in conscionsness. But, he added, as toe is not 
congous of this self-determining activity, but forgets itself, the 
non-^o seems to be something independent, a foreign limit, a 
thing in itself, or ptr se. Hence it is the office of the theory of know¬ 
ledge to show that the Ego posits the thing ptr se as only emsting 
for itself, a noumenon in the sense of a product of its own thinking. 
Further, according to Fichte, on the one hand the Ego posits itself 
as determined through the non-Ego—no object, no subject; this 
is the principal fact about theoretical reason; on the other hand, 
toe Ego jMJsits itself as determining the non-Ego—no subject, no 
object; this is the principal fact about practical reason. Hence he 
united theoretical and practical rea.son, which Kant had separated, 
and both with will, which Kant had distinguished; for he held that 
the Ego, in jiositing the non-Ego, posits both its own limit and its 
own means to tho end, duty, by its activity of thinking which re¬ 
quires will. The concluuon of his epistemology is that we start 
with ourselves positing subjective sensations—s.g. sweet, red—and 
refer tlicm as accidents to matter in space, which, though mental, is 
objective, because its production is grounded on a law of all reason. 
The metaphysics resulting from this epistemology is that the so- 
called thing in itself is not a cause of our sensations, but a product 
of one’s own thinking, a determination of the Ego, a thing known 
to the Ego which constructs it. Fichte thus tran.sforraed the tran¬ 
scendental idealism of Kant by identifying the thing with theobiret, 
and by interpreting noumenon, not in Kant’s sense of sometliing 
which speculative reason conceives and practical reason postulates 
to exist in accordance with the idea, but in the new meaning of a 
thought, a product of reason. This change led to another. Kant 
had said that the synthetic unity ’’ 1 think ” is in aU consciousness 
one and the saint), meaning that I am always present to all my ideas. 
Fichte transformed this unity of the conscious self into a unity of all 
conscious selves, or a common consciousne.ss; and this change enabled 
him to explain the unity of anything produced by the Ego by con¬ 
tending that it is not the difleront objects of different thinkers, but 
the one nliject of a jiurc ligo or consciousness common to them all. 
According to Kant, tlic objective is valid ior all consciousnesses; 
according to Fichte it is valid for one consciousness. Here he was 
for the first lime grappling with a fundamental difficulty in meta¬ 
physical idealism which is absent from realism, namely, the difficulty 
of explaining the identity of a thing, e.g. the sun. As long as even 
the meagre realism ot the Kantian thing in itscli is maintained, the 
account of there being one sun is simply that one thing causes 
different phcnumiTia in different minds. But as soon as tlie'lWng 
in itself is converted into something mental, metaphysical idcalkits 
must either say that tlicrc are as ma^ suns as minds, or that there 
is one mind and therefore one sun. The former was the alternative 
of Berkeley, tlic latter ot Fichte. 

Thus the complete metaphysical idealism nt Fichte s Wissen- 
schaftslekre formed out of the incomplete metaphysical idealism ol 
Kant's Kritik, is the theory on its epistemological side that the Ego 
posits the non-Ego as a thing 111 itself, and yet as only a thing existing 
for it as its own noumenon, and on its metaphysical side that in 
consequence all reality is the Ego and its own detenTiinalion.s, which 
arc objective, or valid for all, as determinations, not of you or of 
me. but of the cousciousnexs common to all of us, the pure or absolute 
Ego. Lastly, Fichte called this system realism, in so far as it jwsits 
tho thing in itself as another thing; idealism, in so far as it posits 
it as a noumenon which is a product of its own thinking; and on the 
whole real idealism or ideal realism. 

God does not seem to find much place in tho Wissenschaftslehre^ 
where mankind is the absolute and nature mankind’s product, 
and where God neither could be an absolute Ego which posits 
objects in the non-Ego to infinity without ever completing the pro¬ 
cess, nor could bo oven known lo exist apart from the moral order 
which is man's destination. Hence in his Philosophical Journal in 
1798 Fichte prefaced a sceptical essay of Forberg by an essay 
of his own, in which he used the famous words, " The living moral 
order is Cod ; we need no other God, and can comprehend no 
other." Hdviiig, however, in consequence, lost his professorship 
at Jena, he gradually altered his views, until at length he 
'decided that God is not mere moral order, but also reason and 
will, yet without consciousne.ss and personality; that not mankind 
but God is the absolute; that wc are only its direct manifestations, 
free but finite spirits destined by God to posit in ourselves 
Nature as the material of duty, but blessed whcui we relapse 
into the absolute; that Nature, therefore, is the direct manifes¬ 
tation of man, and only the indirect manifestation of God; and, 
finally, that being is the divine idea or life, which is the reality 
behind appearances. In this extension of metaphysical idealism 
he was influenced by his disciple, Schelling. Ncyertheleas, he ^ 
refused to go a.s far as Schelling, and could not bring himself to iden¬ 
tify either man or nature with Absolute God. He wanted to belief 
in the absolute without sacrificing personality and freedom. Got 
determines man, and man determines Nature : this is the final out* 
come of Fichte's pure idealism. 

Fichte completed the process from psychological and epistemo¬ 
logical to metaphysical idealism, which it has been necessary to 
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recall from its beginnings in France, England and^Germany^ ia 
order to understand modem idealism> The aeserticin of absolute 
substance by Spinoza indted Schelling and H%el. The analysis 
of bodies into immaterial.elements by Leibnitz, incited Lotze. 
The Spinozistic par^elism of extension and thought, and the 
Leibnitzian parallelism of bodily motion and mental action, 
incited Schelling and Fec^r. Berkeley and Hume produced 
the Engli^ idealism of Mill and Spencer, with their successors, 
and occasioned the German idealism of Kant. Kant’s a priori 
synthesis of sensations into experience lies at the root of all 
German idealism. But Fichte was the most fertile of all. He 
carried metaphysical idealism to its height, by not only resolving 
Uie bodily into the mental, but also elevating the action of mind 
into absolute mental construction; not inferring things in them¬ 
selves beyond, but originating things from within, mind itself. 
By changing the meaning of “ noumenon ” from the thing 
apprehended (voov/iow) to. the thought (voij/m), and in the 
hypothesis of a common consciousness, he started the view that 
a thing is not yours or my thought, but a common thought of all 
mankind, and led to the wider view of Schelling and Hegel that 
the world is an absolute thought of infinite mind. In making the 
epence of mind activity and construction,in destroyingthe separa¬ 
tion of theoretical and practical reason, in asserting that mind 
thinks things as means to ends of the will, he prepared the way 
for Schopenliauer and other voluntarists. In making the 
essence of the Absolute not mere reason, but will, action and life, 
he anticipated Lotze. In reducing the thing in itself to a thought 
he projected the neo-Kantism of Lange and Cohen. In the 
doctrine—no object, no subject—no subject, no object—that i.s, 
in tJie utter identification of things with objects of subjects, he 
anticipated not only Sclielling and Hegel, but also Schuppe and 
Wundt with their congeners. In expanding Kant’s act of 
synthesis till it ateorbed the inner sense and the innermost soul, 
he .started the modem paradox that soul is not substance, but 
.subject or activity, a paradox which has lieen gradually handed 
down from Schelling and Hegel to Fechner, and from Fechner to 
Paulsen and Wundt. Meanwhile, through holding with Kant 
tliat man is not God, but a free spirit, whose destiny it is to use 
his intelligence as a means to his duty, he is stUl the resort of 
many who vindicate man’s independence, freedom, conscience, 
and power of using nature for his moral purposes, e.g. of Eucken 
and Miiiisterberg (Vv.».) Kant and Fichte together' became the 
most potent pliilosophic influences on European thought in the 
19th century, because their emphasis was on man. They made 
man believe in himself and his mission. They fostered liberty 
and reform, and even radicalism. They almost avenged man 
on the astronomers, who hud shown that the world is not made 
for earth, and therefore not for man. Kant lialf as.sert€d, and 
Fichte wholly, that Nature is man’s own construction. The 
Kritik and the WusensckajtsUhre belonged to the revolu¬ 
tionary epoch of the “ Rights of Man,” and produced as great a 
revolution in thought as the French Revolution did in fact. 
Instead of the old belief tliat God made the world for man, 
pMosophers began to fall into the pleasing dream, I am every¬ 
thing, and everything is I—and even I am God. 

4.—Noumenal Idealism in Germany 
Noumenal idealism is the metaphysics of those who suppose 
that all known things are indeed mental, but not all are pheno¬ 
menal in the Kantian sense, because a noumenon is knowable so 
long as by a noumenon we mean some mental being or other 
which we somehow can discover beyond phenomena. The 
noumenal idealists of Germany assumed, like all psychological 
idealists, the unproved hypothesis that there is no sense of body, 
but there is a sense of sensations; and they usually accepted 
Kant’s point, that to get from such sensations to knowledge there 
is a synthesis contributing mental elements beyond the mental 
data of sense. They saw also the logic of Kant’s deduction, that 
all we can know from such mental data and mental categories 
must also be mental. This was the starting-point of their 
metaphysical idealism. But they disagreed with Kant, and 
agreed with Fichte about things in themselves or noumenu, and 
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oeatended that ftbe mental thingzm knofnaie notaen pheno¬ 
mena of sense, but noDineiia>ipreciae]^: bwause noumconnK m 
mental as phenomena, and therefore can ^ kaoem from 
data: this was the cmitral point of their nouin^ 

They rightly revolted against the inconsistencies of Kant's third 
and fourth positions abwt the existence of unknown but postU" 
lated thi^s in themselves, hidden from theoretical, but revealed 
to {wacticul, reason. In a way they returned to the wider 
opinions of Aristotle, which had epme down to Descartes and 
Locke, that reason in going beyond sense knows more things 
than phenomena; yet they would not hear gf external bodiS, 
or of bodies at all. No reidists, they came nearer to Spinixtistic 
pantheism and to Leibnitzian monadism, but only on their 
idealistic side; for they would not allow that extension and body 
are different from thinking and mind. Their real founder was 
Fichte, on account of his definite reduction of the noumenal to a 
mental world. This was indeed the very point—the knowability 
of a noumenal mental world. At the same time it soon appeared 
that they could not agree among themselves when they came to 
ask what it is, but in attempting to define it seem to have gone 
through the whole gamut of mind. Schelling and Hegel tho^ht 
it was infinite reason; Schopenhauer, unconscious will; Hart¬ 
mann, unconscious intelligence and will; Lotze, the activity or 
life of the divine .spirit; Fechner, followed by Paulsen, a world of 
spiritual actualities comprised in the one spiritual actuality, 
God, in whom we five and move and have our being. 

I. Of these noumenal idealisms the earliest in time and the 
nearest to Fichte’s philosophy was the panlogism, begun by 
Schelling (i775'i854), completed by his disciple 
Hegel (1770-1831), and then modified by the master ^***®^' 
himself. Starting from Fichte's Wisienschaftslehre, Schelling 
accepted the whole process of mental construction, and the 
deduction tliat noumena arc knowable products of universal 
reason, the Absolute Ego. But from the first he was bolder 
than Fichte, and had no doubt that the Absolute is God. God, 
as he thought, is universal reason, and Nature a product of 
universal r^on, a direct manifestation, not of man, but of God. 
How is this Absolute known ? According to Sdielling it is 
known by intellectual intuition. Kant had attributed to God, 
in distinction from man’s understanding, an intcllectnal intuition 
of things. Fichte had attributed to man an intellectual intuition 
of Umself us the Absolute Ego. Schelling attributes to man 
an intellectual intuition of the Absolute God; and us there is, 
according to him, but one universal reason, the common intelli¬ 
gence of God and man, this intellectual intuition at once gives 
man an immediate knowledge of God, and identifies man with 
God himself. 

On Schelling’s idealistic pantheism, or the hypothesis that 
there is nothing but one absolute reason identifying the opposites 
of subjectivity and objectivity, Hegel based his 
panlogism. But, while he fully recognized his 
indebtedness to his master, he differed from him profoundly 
in one fundamental re.specl. He rightly objected tluit the system 
was wanting in logical proof. He rightly, therefore, rejected 
the supposed intellectual intuition of the Absolute. He rightly 
contended that, if we are to know anything beyond sense, we 
must know it by a process of logical reason. But, unfortunately, 
he did not mean the logical inferences described in the Organon 
and the Novum organum. He meant a new “ speculative ” 
method, dialectic, founded on an assumption which he had 
already learnt from Schelling, namely, that things which are 
different but similar can have the same attribute, and therefore 
be also the same. With tliis powerful instrument of dialectic 
in hand, he attempted to show how absolute reason differentiates 
itself into subjective and objective, ideal and real, and yet is 
the identity of both—an identity of opposites, as Schelling bad 
said. By the same dialectic Hegel was able to justify the 
gradual transformation of transcendental into noumenal ideal¬ 
ism by Fichte and Schelling If things different but similar 
have the same attributes, and are thereby the same, then in the 
first place the Kantian categories, though thoughte of mental 
origin and therefore confined to mind, are nevertfieless applicable 
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to things, because thing8> though different from, me the same 
as, thoughts, and' have the categories of thoughts; in the second 
place, tile Fichtian Ego of mankind is not the Absolute Reason 
of God, and yet is the same Absolute Reason; in the third place, 
the Schellingian Nature is the “ other ” of Spirit, and yet, being a 
mere reflek of the Idea of Nature, is identical with Spirit; and u 
this Spirit is everywhere the same in God and men, Nature is 
also identical with our Spirit, or rather with the Infinite Spirit, 
or Absolute Reason, which alone exists. The crux of all meta¬ 
physical idealism is the difficulty of reconciling the unity of 
the object with the plurality of subjects. Hegel’s assumption 
of identity in difference at once enabled him to deal with the 
whole difficulty by holding that different subjects are yet one 
subject, and any one object, e.g. the sun, is at once different 
from, and identical with, the one subject which is also many. 
By the rough magic of this modem Prospero the universe of 
being is not, and yet is, thought, idea, spirit, rea.son, God. So 
elastic a solution established a dominant Hegelian school, which 
is now practically extinct, in Germany, and from Germany 
spread Hegelianism to France, England, America, and, in fact, 
diffused it over the civilized world to such an extent that it is 
still a widespread fashion outside Germany to believe that the 
world of being is a world of thought. 

The plain answer is to contest the whole assumption. Different 
things, jiowevcr similar, have only similar attributes, and therefore 
are never the same, God created man in _ Ilis own 
CHtlcItmot jjuagu, and the world in the image of the Divine Idea; 
Paalognia. j transitory sun is not the 

same as God's eternal idea of it. The creatures, however like, 
arc not the same as the Creator and His thoughts. Each is a 
distinct tiling, as Aristotle said. ReaUty is not Reason. It is 
strange that the underlying assumption of panlogism was not at once 
contested in this plain way. Nevertheless, objection was soon token 
to the unsatisfactoriness of the system reared upon it. SchollinK 
himself, as soon as he saw his own formulae exposed in the logic 
or rather dialectic of his disciple, began to reconsider his pliilo-sophy 
of identity, and brought some powerful objections against both the 
conclusions and the method of Ilogel. Schelling perceived that 
Hegel, in reducing everything to infinite mind, absorbed man s 
free but finite personality in God, and, in declanng that everything 
real is rational failed to explain evil and sin : indeed, the English 
reader of T. H. Green's Prolegomena to Ethics can see how awkward 
is the Hegelian transition from " one spiritual principle " to different 
men’s individual freedom of choice between good and evil. Again, 
Schelling urged that besides the rational element there must be 
something else; that there is in nature, as natura nalurans, a blind 
impulse, a will without intelligence, which belongs to the existent; 
and that even God Himself as the Absolute cannot be pure thought, 
because in order to think He must have an existence which cannot 
be merely His thought of it, and therefore pure being is the prior 
condition of thought and spirit. Hence Schelling objected to the 
Hegelian dialectic on the ground that, although reason by itself 
can apprehend notions or essences, and even that of God, it cannot 
deduce a priori the existence cither of God or of Nature, for the 
apprehension of which experience is required. He now distinguished 
two philosophies; negative philosophy starting from notions, and 
positive philosophy starting Irom being; the former a philosophy 
of conditions, the latter of causes, i.e. of existence. Hegel, he said, 
had only supplied the logic of negative philosophy; and it must be 
confessed that the most which could be extracted from the Hegelian 
dialectic would be some connexion ol thoughts without proving any 
existence of corresponding things. Schelling was right; but he had 
too much affinity with Hegelian assumptions, e.g. the panlogistio 
confusion of the essences of things with the notions of reason, to 
construct a positive philosophy without falling into fresh mysticism, 
which failed to exorcise the effect ol his earlier philosophy of identity- 
in the growing materialism of the age. 

2._Meanwhile, by the side of panlogism arose the panthelism 

of Schopenhauer (1788-1860). This new noumenal idealism 
began, like the preceding, by combining psycho- 
Saboptn’ logical idealism with the transcendentalism of Kant 
and Fichte. In Die Welt als Wille und Voritellutig 
Schopenhauer accepted Kant’s position that the world as 
phenomenal is idea (Vorstellung)) but he added that the world 
as noumenal is will (IFiM«). He got the hint of a noumenal will 
from Kant; but in regarding the noumenal as knowable, because 
mental, as well as in the emphasis he laid on the activity of will, 
he resembled Fichte. His theory of the nature of will was 
his own, and arrived at from a voluntaristic psychology leading 
to a voluntaristic metaphysics of his own. His psychological 
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starting-point was the unprovfcd assumption that the only 
force w which we are immediately aware is will; his metaphysical 
goal was the consistent conclusion that in that case the only 
force 'we can know, as the noumenal essence of which all else 
is phenomenal appearance, is will. But by this noumenal will 
he did not mean a divine will similar to our rational desire, a 
will in which an inference and derire of a desirable end and 
means produces our rational action. He meant an unintelligent, 
unconscious, restless, endless will. In considering the force 
of instinct in animals he was obliged to divest wiU of reason. 
When he found himself confronted with the blind forces of 
Nature he was obliged to divest irrational will of feeling. As he 
resolved one force after another into lower Md lower grades of 
will he was obliged to divest will of all consciousness. In short, 
his metaphysics was founded on a misnomer, and simply con¬ 
sisted in calling unconscious force by the name of unconscious 
will (Vnbewusster Wille). This abuse of language brouglit 
him back to Leibnitz. But, whereas Leibnitz imputed uncon¬ 
scious perception as well as unconscious appetition to monads, 
Schopenhauer supposed unconscious will to arise without per¬ 
ception, without feeling, without ideas, and to be the cause of 
ideas only in us. Hence he rejected the infinite intelligence sup¬ 
posed by Fichte, Schelling and Hegel against whom he urged 
that blind will produces intelligence, and only becomes conscious 
in us by using intelligence as a means to ends. He also rejected 
the optimism of Leibnitz and Hegel, and placed the most irra¬ 
tional of wills at the base of the worst possible of worlds (see 
further Si'hopenhaiter). This pessimistic panthelism gradually 
won its way, and procured exponents such as J. I'rauensUidt, 

1. Bahnsen, and, more recently, I’. Deussen. The accident of 
its pessimism attracted F. W. Nietzsche, who afterwards, passing 
from the philosophy of will to the theory of evolution, ended by 
imagining that the struggle of the will to live produces the 
survival of the fittest, that is, the right of the strongest and the 
will to exercise power, which by means of selection may here¬ 
after issue in a new species of superior man—the Vebermensch, 
Finally, Schopenhauer’s voluntarism has had a profound effect 
on psychology inside and outside Germany, and to a less degree 
produced attempts to deduce from voluntaristic psychology 
new systems of voluntaristic metaphysics, such as those of 
Paulsen and Wundt. 

3. The first to modify the pure voluntarism of Schopenhauer 
was E. von Hartmann, who [Die Philosophie des Unbeinussten, 
i86q, TSt ed.), advanced the view that the world 
as noumenal is both unconscious intelligence and 
unconscious will, thus founding a panpneumatism which forms 
a sort of reconciliation of the panlogism of Hegel and the panthel¬ 
ism of Schopenhauer. In his tract entitled Schelling’s positive 
Philosophie als Einheit von Hegel und Schopenhauer (1869) he 
further showed that, in his later philosophy, Schelling had 
already combined reason and will in the Absolute. Indeed, 
Fichte had previously characterized the life of the Absolute by 
reason and will without con.sriousness; and, before Fichte, 
Leibnitz had asserted that the elements of Nature are monads 
with unconscious perception and appetition. Hartmann has 
an affinity with all these predecessors, and with Spinoza, with 
whom he agrees that there is but one substance unaltered by 
the plurality of individuals which are only its modifications. 
Following, however, in the footsteps of Schelling, he idealizes 
the one extended and thinking substance into one mental being; 
but he thinks that its essence consists in unconscious intelli¬ 
gence and will, of which all individual intelligent wills are only 
activities. The merit of this fresh noumenal idealism consiste 
in its correction of the one-sidedness of Schopenha.uer: intelli¬ 
gence is necessary to will. But Hartmann’s criticism does 
not go far enough. He ends by outdoing the paradox of 
Schopenhauer, concluding that Nature in itself is intelligent 
will, but unconscious, a sort of immanent unconscious God. 

As with his master, his reasons for this view are derived, not irom 
a direqt proof that unconscious Nature has the mentm attributes 
supposed, but from human psychology and cplstcmoloj^. Like 
Leibnitz, he proceeds from the fact that our perceptions are 
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lomctlmBS conscious,, Mmetimes unconscioua, to the inconsequent 
conciusion, that there are beings with nothing but unconscious 
perceptions; and by a similar non sefuilur, because there is the idea 
of an end in will, he argues that there must be an unconscious idea 
of an end in instinctive, in reflex, in all action. Again, in his Grund- 
probltm dtr Erkmntnisstheotie (1889) he uses without proof the 
hypothesis of ps^hological idealism, that we perceive psychical 
efiects, to infer with merely hypothetical consistency the conclusion 
of noumenal metaphysical idealism that all we can thereby know is 
p.sychical causes, or something transcendent, beyond phenomena 
indeed, yet not beyond mind; But, according to him, this transcen¬ 
dent is the unconscious {Kiaftvotles unbetvusst ideates Geschehen). 
He calls this epistemology ‘'transcendent realism it is really 
“ transcendent idealism." On these foundations he builds the 
details of his idealistic metaphysics, (a) He identifies matter with 
mind by identifying atomic force with the striving of unconscious 
will after objects conceived by unconscious intelligence, and by 
defining causality as logical necessity receiving actuality through 
will. ((») He contends that, when matter ascends to the evolution 
of organic life, the unconscious has a power, over and above its 
atomic volitions, of introducing a new element, and that in conse¬ 
quence the facts of variation, selection and inheritance, pointed out 
by Darwin, are merely means which the unconscious uses for its own 
ends in morphological development, (c) He explains the rise of 
consciousness by supposing that, wliile it requires brain as a condi¬ 
tion, it consists in the emancipation of intelligence from will at the 
moment when in sensation the individual mind finds itself with an 
idea without will. Here follows his pessimism, like to, but differing 
from, that of his master. In his view consciousness begins witli 
want, and pain preponderates over pleasure in every individual life, 
with no hope for the future, while the final end is not consciousness, 
but the painlessness of the unconscious (see Pessimism), But why 
exaggerate ? The truth of Nature is force ; the truth of will is 
rational desire; the truth of life is neither the optimism of Leibnitr. 
and Hegel, nor the pessimism of Schopenhauer and Hartmann, but 
the moderatism ot Aristotle. Life is sweet, and most men have 
more pleasures than pains in their lives. 

4. LoUc (1817-1881) elaborated a very different noumenal 
idealism, which perliaps we may express by the name “ Pan- 
Lotee. teleologism,” to expre.ss its conclusion that the known 
world beyond phenomena i.s neither absolute thought 
nor unconscious will, nor the unconscious at all, but the actiinty 
of God; causing in us the system of phenomenal appearances, 
which we call Nature, or bodies moving in time and space; but 
being in itself the system of the universal reciprocal actions 
of God’s infinite spirit, animated by the design of the supreme 
good. The Metaphysik of Lotze in its latest form (1879) begins 
with a great truth : metaphysics must be the foundation of 
psychology. He saw that the theories of the origin of knowledge 
in idealistic epistemology are unsound. Like Aristotle, then, 
he proposed anew the C|uestion, What is being ? Nevertheless 
he was too much a child of his age to keep things known steadily 
before him; having asked the metaphysical question he proceeded 
to find a p.sychological answer in a theory of sensation, whicJi 
asserted the mere hypothesis that the being which we ascribe 
to things on the evidence of sen.sation consists in their being 
felt. He really accepted, like Kant, the hypothesis of a sense 
of sensations wliich led to the Kantian conclusion that the 
Nature we know in time and space is mere sensible appearances 
in us. Further, from an early period in his Medicinische Psycho¬ 
logic (1852) he reinforced the transcendental idealism of Kant 
by a general hypothesis of ‘‘ local signs,” containing the sub¬ 
ordinate hypothe.ses, that we cannot directly perceive extension 
either within ourselves or without; that sfwtial bodies outside 
could not cause in us spatial images either in sight or in touch; 
but that besides the obvious data of sense, e.g. pressure, heat 
and colour, there must be other qualitative different excitations 
of different nerve-fibres, by means of which, as non-local signs 
of localities, the soul constructs in itself an image of extended 
space containing different places. This hypothesis of an ac¬ 
quired perception of a space mentally constructed by “ local 
signs ” supplied Lotze and many succeeding idealists, including 
Wundt, with a new argument for metaphysical idealism. Lotze 
concluded that we have no more reason for supposing an external 
space like space constructed out of our perceptions, than we 
have for supposing an external colour like perceived colour. 
Agreeing, then, with Kant that primary qualities are as mental 
as secondary, he agreed also with Kant that all the Nature 
we know as a system of bodies moving in time and space is 
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sensible phenomena. But while he was in fundament^ agree¬ 
ment with the first two positions of Kant, he diflered from the 
third; he did not believe that the causes of sensible pfaflnomena 
can be unknown things in themselves. What then are they ? 
In answering this question Lotze regarded Leibnitz as his guide. 
He accepted the Leibnitzian fallacy that unity is indivisibility, 
which led to the Leibnitzian analysis of material bodies into 
immaterial monads, indivisible and th^fore unextended, and 
to the theory of mcmadic souls and entelechies. Indeed, from 
the time of Leibnitz such attempts either to analyse or to con¬ 
struct matter had become a fashion. Lotze agreed with Leibnitz 
that the things which cause phenomena ore immaterial elements, 
but added that they are not simple substances, self-acting, as 
Leibnitz thought, or preserving themselves against disturbuice, 
as Herbart thought, but are interacting modifications of the 
one substance of God. 

In the fir.^t place, he resolved the doubt of Leibnitz about bodies 
by deriding entirely against liis realistic alternative that an organic 
body is a substanMa reaiieans pkaenomena, and for his ideuistic 
alternative that every body is a phenomenon and not a substance at 
all. Secondly, he accepted the Leibnitzian hypothesis of inunatcrial 
Elements without accepting their self-action. He believed in recipro- 
wl action; and the very essence of his metaphysics consists in sub¬ 
limating the interaction of bodies into the interaction of immaterial 
elements, which produce efiects on one another and on the soul ns 
one of them. According to the mechanics of Newton, when two 
bodies collide each body makes the other move equally and 
oppositely; but it has bea>me a convenient habit to express this 
concrete fact in abstract language by calling it the conservation of 
momentum, by talking of one body communicating its motion to the 
other; as if fwdies exchanged motion as men do money. Now 
Lotze took this abstract language literally, and had no difficult}^ 
in showing that, as an attribute is not separated from its substance, 
this supposed communication of motion does not really take place ; 
nothing passes. But instead of returning to the concrete fact of the 
emiivalence of momentum, by which each body moving makes the 
other move oppositely, he denied that bodies do reciprocally act on 
one another, and even that bodies as mutually resisting suMtanees 
press one another apart in collision. Having thus rejected all bodily 
mechanism, he had to suppose that reciprocal action somehow 
takes place between immaterial eicments. This brought him to 
another dificrcnce from Leibnitz as well as from Newton. According 
to Leibnitz, while each immaterial element is a monadic substance 
and self-acting secondary cause, God is the primary cause of all. 
According to Lotze, the connexion required by reciprocity requires 
also th.T,t the whole of every reciprocal action should take place 
witliin one substance; the immaterial elements act on one another 
merely as the modifications of that substance interacting within 
itself; and that one substance is God, who thus becomes not merely 
the primary but the sole cause, in scholastic language a causa im- 
manens, or agent of acts remaining within the agent's being. At 
this point, having rejected both the Newtonian mechanism of todily 
substances and the Leibnitzian automatism of monadic substances, 
he flew to the Spinozistic unity of substance; except that, according 
to him, the one substance, God. is not extended at all and is not 
merely thinking, but is a thinking, willing and acting spirit. 

Lntze’s metaphysics is thus distin^iished from the theism 
of Newton and Leibnitz by its pantheism, and from the panthe¬ 
ism of Spinoza by its idealism. It is an idealistic pantheism, 
wluch is a denial of all bodily mechanism, a reduction of every¬ 
thing bodily to phenomena, and an assertion that all real action 
is the activity of God. At the same time it is a curious attempt 
to restore mechanism and reconcile it with teleology by using 
the word “ mechani.sm ” in a new meaning, according to which 
God performs His own reciprocal actions within Himself by 
uniform laws, which are also means to divine ends. It is also an 
attempt to reconcile this divine mechanism with freedom. In 
his Metaphysik as in his earlier Mikrokosmus (1856-1864), 
Lotze vindicated the contingency of freedom by assigning to’ 
God a miraculous power of unconditional commencement, 
whereby not only at the very beginning but in the course of 
nature there may be new beginnings, which are not effects of 
previous causes, though once started they produce effects 
according to law. Thus his pantheistic is also a teleological 
idealism, which in its emphasis on free activity and moral order 
recalls Leibnitz and Fichte, but in its emphasis on the infinity 
of God has more affinity to Spinoza, Schelling and Hegel. 
Hence his philosophy, like the Hegelian, continually torments 
one with the difficulty that its sacrifice of the distinct being of 
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all individual 'sabstances to the universality of God entails the 
sacrifice of the individual personality of men. Our bodies 
were reduced by Lotze to the general ruck of phenomenal appear¬ 
ances. Our souls he tried his best to endow with a quasi¬ 
existence, arguing that the unity of consciousness requires an 
indivisible subject, which is distinct from the plurality of the 
body but interacting with it, is in a way a centre of independent 
activities, and is so far a substance, or rather able to produce 
the appearance of a substance. But at the end of his Metaphysik, 
from die conclusion that everything beyond phenomena is divine 
interaction, he drew the consistent corollary that individual 
souls are simply actions of the one genuine being. His final 
view was that certain actions of the divine substance are during 
consciousness gifted with knowledge of themselves as active 
centres, but during unconsciousness are non-existent. If so, 
we are not persons with a permanent being of our own distinct 
from that of God. But in a philosophy which reduces everything 
to phenomenal appearance except the self-interacting substance 
of God, there is no room for either the bodies or the souls of 
finite substances or human persons. 

5. Fechner (1801-1887) affords a conspicuous instance of the 
idealistic tendency to mysterize nature in his Panpsychism, or 
P*aiB*r noumenal idealism which holds that the 

universe is a va.st communion of spirits, souls of men, 
of animals, of plants, of earth and other planets, of the sun, all 
embraced as different members in the soul of the world, the high¬ 
est spirit—God, in whom wo live and move and have our being; 
that the bodily and the spiritual, or the physical and the psychical, 
are everywhere parallel processes which never meet to interact; 
but that the difference between them is only a difference between 
the outer and inner aspects of one identical psychophysical 
process; and yet that both sides are not equally real, because 
while psychic^ and physical are identical, the psychical is what 
a thing really is as seen from within, the physical is what it 
appears to be to a spectator outside; or spirit is the self-appeor- 
ance of matter, matter the appearance of one .spirit to another. 
Fechner’s panpsychism has a certain affinity both to Stahl’s 
animism and to the hylozoism of materialists such as Haeckel. 
But, while it differs from both in denying the reality of body, it 
differs from the former in extending conscious soul not only to 
plants, as Stahl did, but to all Nature; and it differs from the 
latter in the different consequences drawn by materiidism and 
idealism from this universal animism. According to Haeckel, 
matter is the universal substance, spirit its universal attribute. 
According to Fechner, spirit is the universal reality, matter the 
universal appearance of spirit to spirit; and they are identical 
because spirit is the reality which appears. Hence Fechner 
describes himself as a twig fallen from Schclling’s stem. Schcl- 
ling’s adherent Oken by his Lehrbuch der Naturphilosophie 
conveyed to his mind the life-long impression that God is the 
universe and Nature God’s appearance. At the same time, 
while accepting the Schellingian parallelistic identity Of all 
things in God, Fechner was restrained by his accurate knowledge 
of physics from the extravagant construction of Nature, which 
had failed in the hands of Schelling and Hegel. Besides, he "was 
deeply impressed by the fact of man’s personality and by the 
problem of his personal immortality, which brought him back 
through Schelling to Leibnitz, whose Monadologie throughout 
maintains the plurality of monadic souls and the omnipresence 
of perception, sketches in a few sections (g§ 23, 78-81) a pan¬ 
psychic parallelism, though without identity, between bodily 
motions and psychic perceptioiLS, and, what is most remarkable, 
already uses the conservation of energy to argue that physical 
energy pursues its course in bodies without interacting with 
souls, and that motions produce motions, perceptions produce 
perceptions. Leibnitz thus influenced Fechner, as in other 
ways he influenced Lotze. Both, however, u.sed this influence 
freely; and| whereas Lotze used the Leibnitzian argument from 
indivisibility to deduce indivisible elements and souls, Fechner 
used the Leibnitzian hypotheses of universal perception and 
parallelism .of motions and perceptions, in the light of the 
SchellingiaMldentification of physical and psychical, to evolve 
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a world-view (JVdtoHsicht) containing something which was 
neithe? Leibnitz nor Schelling. 

Feebner's first point was hia panpsychism. Emphasizing the 
many real analogies between physical aind mental agency, but under¬ 
rating the much stronger evidences that all the mental operations of 
men and animals r^uire a nervous system, he ilow to the paradox 
that soul is not limited to men and animals, but extends _ 
to plants, to the earth and other planets, to the 
sun, to the world itself, of which, according to him, God wW'""- 
is the world-soul. In this doctrine of universal animation he was 
like Leibnitz, yet very different. Whereas Leibnitz confined a 
l^ge area of the world to wholly unconscious perceptions, and 
therefore preferred to call the souls of inorganic beings "Entelechies," 
Fechner extended consciousness to the whole world; and accordingly, 
whereas Leibnitz believed in a supramundane Creator, “ au dessus 
du Monde " and “ dans le Monde," Fechner, in the spirit of Schelling, 
identified God with the soul of tlic world. Feebner's second point 
was that, throughout the animated universe, physical processes 
accomjiany psychical processes without interaction. In this pan- 
psycliistic par^ehsm he was again like Leibnitz, and he developed 
his predecessor’s view, that the conservation of energy prevents 
interaction, into the supposition that alongside the physical there 
is a parallel psychical conservation ul energy. Here, again, he 
went much farther than Leibnitz, but along with Schelling, in identi¬ 
fying the physical and the psychical as outer and inner sides of the 
•same process, in which the inner is the real and theziuter the appa¬ 
rent. Fechner’s third point carried him beyond all his predecessors, 
containing as it docs the true originality ot his “ world-view.” He 
advanced the ingenious suggestion that, as body is in body and all 
ultimately in the world-body, .so soul is in soul and all ultiinatcly 
in tile world-soul. By tills means he explained immortality and 
vindicated personality. His lourtli point was connected with this 
inclusion of personal spirits in higher spirits and in the highest. 

It lb his so-called " synechological view " of the soul. Herbart 
and Lotze, both deeply affected by the Leibnitzian hypothesis 
of indivisible monads, supposed that man's soul is seated at a central 
point in the brain; and Lotze supposed that this supposition is 
necessary to exphiiu the unity of consciousness. FechneFs supposi¬ 
tion was that the unity of consciousness belongs to the unity of 
the whole body; that the seat of the soul is the hving body; tliat 
the soul cluingos its place as in differentparts a process rises above the 
" threshold of consciousness and that soul is not substance but 
the single psychical life which has its physical manifestatiun in tlie 
single bi^ily life. Applying this " synechological view " to the 
supposed inclusion of soul in soul, he deduced the conclusion that, 
as here the nature of one's soul is to unite one's httle body, so h<aM'> 
after its essence will be to unife a greater body, while God’s sg^ 
unites the whole world by His omnipresence; and ho pertinenOT, 
asked, in opposition to the " punctual " view, whether God's 
is centred in a point. I-astly, the whole of this " world-view 'ilfiaz 
developed by Fechner in early life, under the influence of bis relif^ous 
training, and out of a pious desire to understand those main truw 
of Christianity which teach us that we are children of God, that'tms 
natural body will become a spiritual body, and that, though we are 
different individual members, we live and move and arc in God : 

’’ in Jf(X) vivimus, movemus, et sumus." It ls important to notice 
that F'echner maintained this " world-view " in a little book, Das 
liiichlein mm Leben nach dem Tode, which he originally jmblislied 
in 1S36 under the pseudonym of Dr Mises, but which he afterwards 
republished in his own name in i 860 , and again in 1887, as a sketch 
ot his iVeltansicht. Afterward.s in Nonna (1848) he discussed the 
supposed souls of plants, and in Zendavesta (1851) the supposed souls 
of the earth and the rest of the world. Then in 1855 he published 
his Atomenlehre, partly founded on his physics, but mainly on his 
metaphysics. Under the influence of Leibnitz, Boscovich, Kant 
and Herbart, he supposed that bodies are divisible mto punctual 
atoms, which are not bodies, but centres of forces of attraction 
and repulsion; that impenetrability is a result of repulsive force; 
and that force itself is only law—taking as an instance that New¬ 
tonian force of attraction who.se process we do not understand, and 
.neglecting tliat Newtonian force of pressure and impact whose 
process we do understand from the collision of bodies already ex¬ 
tended and resisting. But, in thus adapting to his own pniqxiSes 
the Leibnitzian analysis of material into immaterial, he drew his 
own conclusions according to his own metaphysics, which required 
that the supposed centres of iorce are not Leibnit zian " monads," 
nor Herbartian “ reals,” nor divine modifications such as Lotze 
afterwards supposed, but are elements of a system which in outer 
aspect is bodily and in inner aspect is spiritual, and obeying laws of 
spirit. At the same time his synechological view prevented him 
from saying that every atom has a soul, because according to him a* 
soul always corresponds to a unity of a physical manifold. Thus 
his metaphysics is Leibnitzian, like that of Lotze, and yet is oppased 
to the most characteristic feature of monadology—the perclpienl 
indivisible monad. 

In i860 appealed Fechner's Elmunte der PsyMtm^k, a work 
which deeply affected subsequent psychology, fi^raimost revolu¬ 
tionized metaphysics of body and soul, and of pbyflnB and psychical 
relations generally. It becomes necessary, thaniCKre, to determine 
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how far Fecbner derived hia peyohophjrtlce from earpetience, how far 
from fallacies of infeienu, from his romantic imagination and from 
his theosophic metaphysics, which indeed coloured his whole book on 
psychophysics. At the outset he started with his previous 
metaphyucal hypothesis of parallelistic identi^ without interaction. 
He now comparM the spiritual and bodily sides of a man to the con¬ 
cave and convex sides of a circle, as inner and outer aides of the same 
process, which is psychical as viewed from within and physical as 
viewed from without. He also maintained throughout the book that 
physical and psycliical energy do not interfere, but that the psychical 
IS, like a mathematical quantity, a function of the physical, depend¬ 
ing upon it, and vice versa, only in the sense that a constant relation 
according to law exists, such that we may conclude from one to the 
other, but without one ever being cause of the other. By his 
psychophysics he meant the exact doctrine of the relations of depen¬ 
dency between physical and psychical. The name was new, but 
not the doctrine. From antiquity men had appiied themselves to 
determine the relations between the physical stimuli and the so- 
called " quality " of sensations. But what was new was the appiica- 
tion of this doctrine to the relations between the stimuli and the .so- 
called “ intensity " of sensations. He generalized Weber's law {q.v.) 
in the form that sensation generally increases in intensity as the 
stimulus increases by a constant function of the previous stimulus; 
or iucreases in an arithmetical progression as the stimulus increases 
in a geometrical ratio; or increases by addition of the same amount 
as the stimulus increases by the same multiple; or increases as the 
logarithm of the stimulus. Thtere are then, at least within the limits 
of moderate sensations, concomitant variations between stimuU and 
sensations, not only in " quality," as in the intervals of sounds, 
which were understood long ago, but also in " intensity "; and the 
discovery of the latter is the importance of Weber's and Fechner's 
law. By the rules of induction from concomitant variations, wc 
are lomcally bound to infer the realistic conclusion that outer physical 
stimuli cause inner sensations of sensible effects. But, unfortunately 
for Fechner, the very opposite conclusion followed from the pre¬ 
suppositions of his parallelistic metaphy.sics, and from the Leibnitz- 
ian view of the conservation of energy, wliich he was the first in our 
time to use in order to argue that a physical cause cannot produce 
a psychical effect, on the ground that physical energy must be 
exactly replaced by physied energy. 

Having satisfied liimsolf in what he called " outer psychophysics," 
that the stimulus causes only the nervous process and not sensation, 
he passed to what ho called " inner psychophysics," or the theory 
of the relation betwuen nervous and psycliical processes. He 
rightly argued against the old theory that tlie continuity of nervous 
processes in the brain is interrupted by mental processus of thought 
and will : there is a nervous process lor every mental process. But 
two questions then arose. What is the relation between nervous 
rocess and sensation ? What causes .sensation ? The first question 
e answered from ins imagination by supposing that, wniie the 
external world is stimulus of the nervous process, the nervous 
process is the immediate stimulus of the sensation, and that the 
sensation increases by a constant fraction of the previous stimulus 
in the nervous system, when Weber's law proves only that it increases 
by a constant fraction of the previous stimulus in the external world. 
The second question he answered from liis parallelistic metaphysics 
by deducing tliat even within the organism there is only a constant 
dependency of sensation on nervous process without causation, 
because the nervous process is physical but the sensation psychical. 
This answer supposed tlial the whole physical process from the 
action of the external stimulus on the nervous system to the reaction 
of the organism on the external world is one series, while the con¬ 
scious process beginning with sensation is only parallel and as it were 
lelt high and dry. What then Ls the cause ot the sensation ’ 
Huxley, it will be remembered, in similar circumstances, answered 
this question by degrading consciousness to an epiphenomenon, 
or by-product of the physical process. Fechner was saved from 
this absurdity, but only to fall into the greater absurdity of Ins own 
ponpsychisni. Having long assumed that the wliole world is 
animated tliroughout, and that there are always two parallel series, 
physical and psychical, he concluded that, while a physical stimiilu.s 
IS causing a physical nervou.s process, a psychical accompaniment 
of the stimulus is causing the sensation, which, according to him, 
is the psychical accompaniment of the nervous proce,ss; and that, 
as the whole physical and the whole psycliical series are the same, 
differing only as outer and inner, this identity holds both of stimulus 
and its psycliical accompaniment and of nervous process and its 
accompanying sensation. Accordingly, he calls those and all other 
processes "psychophysical"; and as he recognized two parallel 
energies, physical and psychical, differing only as outer and inner 
aspects of the same energy, he called tills " psychophysical energy.” 
In such a philosophy all reality is " psychophysical.' At the same 
time Fechner would not have us suppose that the two sides are equal; 
according to him, the psychical, being the psychophysical as viewed 
from within, is real, the physical, bemg the psychophysical viewed 
from without, is apparent; so'in oneself, though nervous process and 
psychical process are the same, it is the psychical which is the reality 
of which 'the nervous is mere appearance; and so everywhere, spirit 
is the reality, body the appearance of spirit to spirit. Finally, he 


snppo^ that one 8{ffrit is in another, and all in the bighnot q^t, 
God. By this means also he explainro unconsciousness. In point 
of fact, many stimuli are beneath tiio " threshold " of a man's con¬ 
sciousness. Leibnitz, in the Nomnaux Essais, ii. ii, had'also said 
that we have many " petites perceptions,*' of which we are on- 
conscious, and had further suggested that a perception of which 
we are, is composed of a ^antity of " potitos perceptions " of which 
we-are not, conscious. Proceeding on this suggestion, and misled 
^ the mathematical expression wluch he had given to Weber's law, 
Frchnor held that a conscious sensation, like its stimulus, consists 
of units, or elements, by summation and increments of which 
conscious sensations and their differences are produced; so that 
consciousness, according to this unnecessary assumption, emerges 
from an intemtion of unconscious shocks or tremors. But by the 
hypothesis of the inclusion of spirit in spirit, he was further able to 
hold that what is unconscious in one spirit is conscious in a higher 
spirit, while everything whatever is in the consciousness of the 
highest spirit of God, who is the whole of reality of which the spirits 
arc parts, while the so-called physical world is merely outer appear¬ 
ance of one spirit to another. 

Fechner first confused physics and metaphysics in psychophysics, 
and next proceeded to confuse them again in his work on evolution 
(Etnige Ideen lur Schdp/unes und Enltiiichlungs-gtschicUe der Organis- 
men, 1873). He perceived that Darwinism attributed too mucli to 
accident, and was also powerless to explain the origin of life and 
of consciousness. But bis substitute was his own hypothesis of 
panpsychism, from which he deduced a " cosmorganic evolution 
from a " cosmorganic " or original condition of the world os a living 
organism into the inorganic, by the principle ol tendency to stability. 
The world, as he thought, on its physical side, always was a living 
body; and on its psychical side God always was its conscious spirit; 
and, so far from hfe arising from the hfeless, and consciousness from 
unconsciousness, the life and consciousness of the whole world are 
the origin ol the lifeless and the unconscious in parts of it, by a kind 
of secondary automatism, while we ourselves are developed from our 
own mother-earth by differentiation. By thus supposing a psychical 
basis to evolution, Fechner, anticipating Wundt, substituted a 
psycliical development of organs for Darwinian accidental variation. 
The difficulty ot such speculations is to prove that things apparently 
dead and mindless are living souls. Their interest to the metaphysi¬ 
cian is their opposition to physics on the one liand and to tneism 
on tlie othei'. Shall we resign our traditional belief that the greater 
port of the world is mere body, but that its general adaptabiliW to 
conscious organisms proves its creation and government by God, 
and take to the now hypothesis, which, by a transfer of design from 
God to Nature, supposes that everythinf; physical is alive, and con¬ 
ducts its lilc by psychical impulses of its own ? Fechner himself 
went even further, and togetlier with design transferred God Himself 
to Nature. This is tlie subject of his last metaphysical work, Vie 
Tagesansieht gegeniiber der Nachtansieht (1879). The “ day-view " 
(Fechner's) is the view that God is the psycliophysical all-embracing 
being, the law and consciousness of the world. It resembles tlie views 
of Hegel and Lotze in its pantheistic tendency. But it docs not, 
like theirs, sacrifice our personality; because, according to Fechner, 
the one divine consciousness includes us as a larger circle includes 
smaller circles. By this ingenious suggestion of the membership 
of one spirit in another, Fechner’s " day-view " also puts Nature in 
a different position; neither with Hegel sublimating it to the thought 
of God's mmd, nor with Lotze degrading it to the phenomena of our 
human mmds, but identifying it with tlie outer appearance of one 
spirit to another spirit in the highest of spirits. 

We have dwelt on this curious metaphysics of Fechner because 
it contains the master-key to the philosophy of the present 
moment. When the later reaction to Kant arose against both 
Hegelianism and materialism, the nearly contemporary appear¬ 
ance of Fechner’s Psychophysics began to attract experimental 
psychologists by its real as well as its apparent exactness, and 
both psychologists and metaphysicians by its novel way of 
putting the relations between the physical and the psychical 
in man and in the world. Fechner saw psychology deriving 
advantage from the methods, as well as the results, of his 
experiments, and in 1879 the finst p.sychological laboratory was 
erected by Wundt at Leipzig. But he had also to endure count¬ 
less objections to his mathematical statement of Weber’s law, 
to his unnecessary assumption of units of semsation, and to his 
unjustifiable transfer of the law from physical to physiological 
stimuli of sen.sations, involving in his opinion his parallelistic 
view of body and mind. Among psychologists Helmholtz, Mach, 
Brentano, Hering, Delbocuf, were all more or less against him. 
Sigwart in his /.ogi'c has also opposed the parallelistic -view itself; 
and James has criticized it from the point of view that the soul 
selects out of the possibilities of the brain means to its own ends. 
Nevertheless, largely under the influence of the. exaggeration 
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all individual 'sabstances to the universality of God entails the 
sacrifice of the individual personality of men. Our bodies 
were reduced by Lotze to the general ruck of phenomenal appear¬ 
ances. Our souls he tried his best to endow with a quasi¬ 
existence, arguing that the unity of consciousness requires an 
indivisible subject, which is distinct from the plurality of the 
body but interacting with it, is in a way a centre of independent 
activities, and is so far a substance, or rather able to produce 
the appearance of a substance. But at the end of his Metaphysik, 
from die conclusion that everything beyond phenomena is divine 
interaction, he drew the consistent corollary that individual 
souls are simply actions of the one genuine being. His final 
view was that certain actions of the divine substance are during 
consciousness gifted with knowledge of themselves as active 
centres, but during unconsciousness are non-existent. If so, 
we are not persons with a permanent being of our own distinct 
from that of God. But in a philosophy which reduces everything 
to phenomenal appearance except the self-interacting substance 
of God, there is no room for either the bodies or the souls of 
finite substances or human persons. 

5. Fechner (1801-1887) affords a conspicuous instance of the 
idealistic tendency to mysterize nature in his Panpsychism, or 
P*aiB*r noumenal idealism which holds that the 

universe is a va.st communion of spirits, souls of men, 
of animals, of plants, of earth and other planets, of the sun, all 
embraced as different members in the soul of the world, the high¬ 
est spirit—God, in whom wo live and move and have our being; 
that the bodily and the spiritual, or the physical and the psychical, 
are everywhere parallel processes which never meet to interact; 
but that the difference between them is only a difference between 
the outer and inner aspects of one identical psychophysical 
process; and yet that both sides are not equally real, because 
while psychic^ and physical are identical, the psychical is what 
a thing really is as seen from within, the physical is what it 
appears to be to a spectator outside; or spirit is the self-appeor- 
ance of matter, matter the appearance of one .spirit to another. 
Fechner’s panpsychism has a certain affinity both to Stahl’s 
animism and to the hylozoism of materialists such as Haeckel. 
But, while it differs from both in denying the reality of body, it 
differs from the former in extending conscious soul not only to 
plants, as Stahl did, but to all Nature; and it differs from the 
latter in the different consequences drawn by materiidism and 
idealism from this universal animism. According to Haeckel, 
matter is the universal substance, spirit its universal attribute. 
According to Fechner, spirit is the universal reality, matter the 
universal appearance of spirit to spirit; and they are identical 
because spirit is the reality which appears. Hence Fechner 
describes himself as a twig fallen from Schclling’s stem. Schcl- 
ling’s adherent Oken by his Lehrbuch der Naturphilosophie 
conveyed to his mind the life-long impression that God is the 
universe and Nature God’s appearance. At the same time, 
while accepting the Schellingian parallelistic identity Of all 
things in God, Fechner was restrained by his accurate knowledge 
of physics from the extravagant construction of Nature, which 
had failed in the hands of Schelling and Hegel. Besides, he "was 
deeply impressed by the fact of man’s personality and by the 
problem of his personal immortality, which brought him back 
through Schelling to Leibnitz, whose Monadologie throughout 
maintains the plurality of monadic souls and the omnipresence 
of perception, sketches in a few sections (g§ 23, 78-81) a pan¬ 
psychic parallelism, though without identity, between bodily 
motions and psychic perceptioiLS, and, what is most remarkable, 
already uses the conservation of energy to argue that physical 
energy pursues its course in bodies without interacting with 
souls, and that motions produce motions, perceptions produce 
perceptions. Leibnitz thus influenced Fechner, as in other 
ways he influenced Lotze. Both, however, u.sed this influence 
freely; and| whereas Lotze used the Leibnitzian argument from 
indivisibility to deduce indivisible elements and souls, Fechner 
used the Leibnitzian hypotheses of universal perception and 
parallelism .of motions and perceptions, in the light of the 
SchellingiaMldentification of physical and psychical, to evolve 
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a world-view (JVdtoHsicht) containing something which was 
neithe? Leibnitz nor Schelling. 

Feebner's first point was hia panpsychism. Emphasizing the 
many real analogies between physical aind mental agency, but under¬ 
rating the much stronger evidences that all the mental operations of 
men and animals r^uire a nervous system, he ilow to the paradox 
that soul is not limited to men and animals, but extends _ 
to plants, to the earth and other planets, to the 
sun, to the world itself, of which, according to him, God wW'""- 
is the world-soul. In this doctrine of universal animation he was 
like Leibnitz, yet very different. Whereas Leibnitz confined a 
l^ge area of the world to wholly unconscious perceptions, and 
therefore preferred to call the souls of inorganic beings "Entelechies," 
Fechner extended consciousness to the whole world; and accordingly, 
whereas Leibnitz believed in a supramundane Creator, “ au dessus 
du Monde " and “ dans le Monde," Fechner, in the spirit of Schelling, 
identified God with the soul of tlic world. Feebner's second point 
was that, throughout the animated universe, physical processes 
accomjiany psychical processes without interaction. In this pan- 
psycliistic par^ehsm he was again like Leibnitz, and he developed 
his predecessor’s view, that the conservation of energy prevents 
interaction, into the supposition that alongside the physical there 
is a parallel psychical conservation ul energy. Here, again, he 
went much farther than Leibnitz, but along with Schelling, in identi¬ 
fying the physical and the psychical as outer and inner sides of the 
•same process, in which the inner is the real and theziuter the appa¬ 
rent. Fechner’s third point carried him beyond all his predecessors, 
containing as it docs the true originality ot his “ world-view.” He 
advanced the ingenious suggestion that, as body is in body and all 
ultimately in the world-body, .so soul is in soul and all ultiinatcly 
in tile world-soul. By tills means he explained immortality and 
vindicated personality. His lourtli point was connected with this 
inclusion of personal spirits in higher spirits and in the highest. 

It lb his so-called " synechological view " of the soul. Herbart 
and Lotze, both deeply affected by the Leibnitzian hypothesis 
of indivisible monads, supposed that man's soul is seated at a central 
point in the brain; and Lotze supposed that this supposition is 
necessary to exphiiu the unity of consciousness. FechneFs supposi¬ 
tion was that the unity of consciousness belongs to the unity of 
the whole body; that the seat of the soul is the hving body; tliat 
the soul cluingos its place as in differentparts a process rises above the 
" threshold of consciousness and that soul is not substance but 
the single psychical life which has its physical manifestatiun in tlie 
single bi^ily life. Applying this " synechological view " to the 
supposed inclusion of soul in soul, he deduced the conclusion that, 
as here the nature of one's soul is to unite one's httle body, so h<aM'> 
after its essence will be to unife a greater body, while God’s sg^ 
unites the whole world by His omnipresence; and ho pertinenOT, 
asked, in opposition to the " punctual " view, whether God's 
is centred in a point. I-astly, the whole of this " world-view 'ilfiaz 
developed by Fechner in early life, under the influence of bis relif^ous 
training, and out of a pious desire to understand those main truw 
of Christianity which teach us that we are children of God, that'tms 
natural body will become a spiritual body, and that, though we are 
different individual members, we live and move and arc in God : 

’’ in Jf(X) vivimus, movemus, et sumus." It ls important to notice 
that F'echner maintained this " world-view " in a little book, Das 
liiichlein mm Leben nach dem Tode, which he originally jmblislied 
in 1S36 under the pseudonym of Dr Mises, but which he afterwards 
republished in his own name in i 860 , and again in 1887, as a sketch 
ot his iVeltansicht. Afterward.s in Nonna (1848) he discussed the 
supposed souls of plants, and in Zendavesta (1851) the supposed souls 
of the earth and the rest of the world. Then in 1855 he published 
his Atomenlehre, partly founded on his physics, but mainly on his 
metaphysics. Under the influence of Leibnitz, Boscovich, Kant 
and Herbart, he supposed that bodies are divisible mto punctual 
atoms, which are not bodies, but centres of forces of attraction 
and repulsion; that impenetrability is a result of repulsive force; 
and that force itself is only law—taking as an instance that New¬ 
tonian force of attraction who.se process we do not understand, and 
.neglecting tliat Newtonian force of pressure and impact whose 
process we do understand from the collision of bodies already ex¬ 
tended and resisting. But, in thus adapting to his own pniqxiSes 
the Leibnitzian analysis of material into immaterial, he drew his 
own conclusions according to his own metaphysics, which required 
that the supposed centres of iorce are not Leibnit zian " monads," 
nor Herbartian “ reals,” nor divine modifications such as Lotze 
afterwards supposed, but are elements of a system which in outer 
aspect is bodily and in inner aspect is spiritual, and obeying laws of 
spirit. At the same time his synechological view prevented him 
from saying that every atom has a soul, because according to him a* 
soul always corresponds to a unity of a physical manifold. Thus 
his metaphysics is Leibnitzian, like that of Lotze, and yet is oppased 
to the most characteristic feature of monadology—the perclpienl 
indivisible monad. 

In i860 appealed Fechner's Elmunte der PsyMtm^k, a work 
which deeply affected subsequent psychology, fi^raimost revolu¬ 
tionized metaphysics of body and soul, and of pbyflnB and psychical 
relations generally. It becomes necessary, thaniCKre, to determine 
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its ingenious attempt to give to Kontism itself a consistency, 
which, however, has o^y succeeded in producing a new 
philosophy of Neo>Kantism, differing from Kantism 
in modifying the a priori and rejecting the thing 
in itself. Lange to some extent modified the transcen¬ 
dentalism of Kant’s theory of the origin of knowledge. A 
priori forms, according to Kant, are contributions of the 
mental powers of sense, understanding, and reason; but, accord¬ 
ing to Lange, they are rooted in “ the physico-p.syiiical organi¬ 
zation.” This modification was the ^ginning of a gradual 
lessening of the antithesis of a priori to a posteriori, until at 
last the a priori forms of Kant have been transmuted into 
“ auxiliary conceptions,” or “ postulates of experience.” 
But this modification made no difierence to the Kantian and 
Neo-Kantian deduction from the epistemological to the meta¬ 
physical. Lange entirely agreed with Kant tliat a priori forms 
ran have no validity beyond experience when he says; “ Kant is 
at any rate so far justified as the principle of intuition in space 
and time u priori is in us, and it was a service to all time that he 
should in this first great example, show that what we possess a 
priori, just because it arises out of the disposition of our mind, 
beyond our experience has no longer any claim to validity ” {Hisi. 
of Materialism, trans. E. C. Thomas, ii. ao^). Hence he deduced 
that whatever we know from sensations arranged in such a priori 
forms are objects of our own experience and mental phenomena. 
Hence also his answer to materialism. Science, says the mate¬ 
rialist, proves that all known things are material phenomena. 
Ves, rejoins Lange, but Kant has proved that material are merely 
mental phenomena; so that the more the materialist proves his 
case the more surely he is playing into the hands of the idealist— 
an answer which would be complete it if did not turn on the 
equivocation of the word “ phenomenon,” which in science 
means any positive fact, and not a mere appearance, much less a 
mental appearance, to sense and sensory experience. Having, 
however, made a deduction, which is at all events consistent, 
that on Kantian assumptions all we know is mental phenomena, 
Lange proceeded to reduce the rest of Kantism to consistency. 
But his ardent love of consistency ied him far away from Kant 
in the end; for he proceeded consistently from the assumption, 
that whatever we think beyond mental phenomena is ideal, to 
the logical conclusion that in practical matters our moral responsi¬ 
bility cannot prove the reality of a noumenal freedom, because, 
as on Kant’s assumption we know ourselves from inner sense 
only as phenomena, we can prove only our phenomenal freedom. 
Ijinge thus transmuted inconsistent Kantism into a consistent 
Neo-Kantism, consisting of these reformed positions: (i) wc start 
with sensations in a priori forms; (2) all things known from these 
data are mental phenomena of experience; (3) everything bevond 
is idea, without any corresponding reality being knowable. 
“ The intelligible world,” he concluded, “ is a world of poetry.” 
Our reflection is that there is a great difierence between the 
essence and the consistency of Kant’s philosophy. Its essence, 
as stated by Kant, was to reduce the logical use of reason to 
mental phenomena of experience in speculation, in order to 
extend the practical use of reason to the real noumena, or things 
in themselves, required for moralitt'. Its consistency, as deduced 
by Lange, was to reduce all use of reason, speculative and 
practical, to its logical use of proceeding from the assumed mental 
data of outer and inner sense, arranged a priori, to mental 
phenomena of experience, beyond which we can conceive ideas 
but postulate nothing. As H. Vaihinger, himself a profound 
Kantian of the new school, says: “ Critical scepticism is the 
proper result of the Kantian theory of knowledge.” 

There is only one Nco-Kantian way out of this dilemma, but it ia 
to alter the original assumptions of Kant’s psychological ide^sm. 
This is the alternative of A. Riehl. who in Der philosophische Kriticis- 
Rlebl ('** 7 **’ proposes the non-Kantian hypothesis 

that, though things in themselves are unknowable 
through reason alone, they are knowable by empirical intuition, and 
therefore also by empirical thought starting from intuition. Like 
all true followers of Kant, Kiehl prefers epistemology to metaphysics; 
yet in rcaUty he founds a metaphysics on epistemology, which he 
calls " critical realism," so far as it asserts a knowledge of things 


beyond phenomena, and * critical monism," so^far u it holds that 
these things are unUke both physical and {nychical phcnpmhna, but 
are nevertheless the common oasis of both. He acc^ts toe Kantian 
positions that unity of consciousness combines sensations by a 
priori synthesis, and that therefore all that natural science knows 
about matter moving in apace is merely phenomena of outer sense; 
and he agrees with Kant that from these data We could not inier 
things in themselves by reason. But his point is that the very 
sensation of phenomena or appearances implies the things which 
appear. " Sensory knowledge,'’ he says, " is the knowledge of the 
relations of things through the relations of the sensations of things.” 
Further, holding that, " like every other perception, the perception 
of a human body immediately involves the existence of that body," 
and, like Fichte, believing in a ’’ common consciousness,” he con¬ 
cludes that the evidence of sense is verified by " common conscious- 
ness " of the external world as objective in the Kantian sense of 
universally valid. He interprets the external world to be the com¬ 
mon basis of physical and psychical phenomena. He rightly relies 
on the numerous passages, neglected by Lange, in which Kant 
regards thinp in themselves as neither phenomena nor ideas, but 
things existing beyond both. But his main reliance is on the 
passage in the Arihk, where Kant, speaking of the Cartesian difficulty 
of communication between body and soul, suggests that, however 
body and soul appear to be different in the phenomena of outer and 
inner sense, what lies as thing in itself at the basis of the phenomena 
of both may perhaps be not so heterogoneous [ungleichartig) after 
all. Riclil elaborates this bare suggestion into the metaphysical 
thcorj- that the .single basis of physical and psychical phenomena 
is neither bodily nor mental, nor yet space and motion. In order 
to establish this paradox of " critical monism," he accepts to a certain 
extent the psychophysical philosophy of Fcchner. He agrees with 
Fcchnc.r that physical prcxiess of nerve and psychical process of 
mind are really the same psychophysical process as appearing on 
the one hand to an observer and on the other hand to one’s own 
consciousness; and that physical phenomena only produce physical 
phenomena, so that those matenali.sts and realists are wrong who 
say that phy,sical stimuli produce .sensations. Hut whereas Fechner 
and Paulsen hold that all physical processes are universally accom¬ 
panied by psychical processes which are the real causes of psychical 
sensations, Kiehl rejects this paradox of universal paraUelksm in 
order to fall into the enually paradoxical hypothesis that something 
or other, wliich is neither phj’sical not psycliical, causes both the 
physical phenomena of matter moving m space and the psychical 
phenomena of mind to arise in us as its common effects. In supposing 
a direct perception of siich.a nondescript thing, he shows to what 
straits idealists are driven in the endeavour to supplement Kant’s 
limitation of knowledge to phenomena by some sort of knowledge 
of things. 

2. The Reaction to Hume .—^VVhen the Neo-Kantians, led by 
Lange, had modified Kant’s hypothesis of a priori form.s, and 
retracted Kant’s admission and postulation of things in them¬ 
selves beyond phenomena and ideas, and that too without 
proceeding further in the direction of Fichte and the noumenal 
idealists, there was not enough left of Kant to distinguish him 
essentially from Hume. For what does it matter to meta¬ 
physics whether by as.sociation sensations suggest ideas, and so 
give rise to ideas of substance and causation a posteriori, or 
synthetic unity of comsciousness combines sensations by a priori 
notions of substance and causation into objects which are merely 
mental plienomena of experience, when it is at once allowed by 
the followers of Hume and Kant alike tliat reason in any logical 
use has no power of inferring things beyond the experience of 
the rea.soner ? In either c.ase, the effective power of inference, 
which makes us rational beings, is gone. Naturally then the 
reaction to Kant was followed by a second reaction to Hume, 
partly under the name of “ Positivism,” which has attracted a 
number of adherents, such as C. Goring (1841-1879), author of 
an incomplete System der Kritischen Philosophie (1874-1875) and 
E. Laas (?.».), and partly under the name of the “ physical 
phenomenology ” of E. Mach. 

Ernst Mach {q.v.) is a conspicuous instance of a confusion of 
physics and psychology ending in a sceptici.sm like that of Hume. 
He tells us how from his youth he pursued phy.sical 
and psychological studies, how at the age of fifteen he Meet, 
read Kant’s Prolegomena, and later rejected the tiling in itself, 
and came to the condu.sion that the world with his ego is one 
ma.ss of sensations. For a time, under the influence of Feohner's 
Psychophysics, he thought that Nature has two sides, a physical 
and a psychological, and added that all atoms have feeling. But 
in the progress of his physical work, which taught him, as he 
thought, to distinguish between what we see and what we 
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all individual 'sabstances to the universality of God entails the 
sacrifice of the individual personality of men. Our bodies 
were reduced by Lotze to the general ruck of phenomenal appear¬ 
ances. Our souls he tried his best to endow with a quasi¬ 
existence, arguing that the unity of consciousness requires an 
indivisible subject, which is distinct from the plurality of the 
body but interacting with it, is in a way a centre of independent 
activities, and is so far a substance, or rather able to produce 
the appearance of a substance. But at the end of his Metaphysik, 
from die conclusion that everything beyond phenomena is divine 
interaction, he drew the consistent corollary that individual 
souls are simply actions of the one genuine being. His final 
view was that certain actions of the divine substance are during 
consciousness gifted with knowledge of themselves as active 
centres, but during unconsciousness are non-existent. If so, 
we are not persons with a permanent being of our own distinct 
from that of God. But in a philosophy which reduces everything 
to phenomenal appearance except the self-interacting substance 
of God, there is no room for either the bodies or the souls of 
finite substances or human persons. 

5. Fechner (1801-1887) affords a conspicuous instance of the 
idealistic tendency to mysterize nature in his Panpsychism, or 
P*aiB*r noumenal idealism which holds that the 

universe is a va.st communion of spirits, souls of men, 
of animals, of plants, of earth and other planets, of the sun, all 
embraced as different members in the soul of the world, the high¬ 
est spirit—God, in whom wo live and move and have our being; 
that the bodily and the spiritual, or the physical and the psychical, 
are everywhere parallel processes which never meet to interact; 
but that the difference between them is only a difference between 
the outer and inner aspects of one identical psychophysical 
process; and yet that both sides are not equally real, because 
while psychic^ and physical are identical, the psychical is what 
a thing really is as seen from within, the physical is what it 
appears to be to a spectator outside; or spirit is the self-appeor- 
ance of matter, matter the appearance of one .spirit to another. 
Fechner’s panpsychism has a certain affinity both to Stahl’s 
animism and to the hylozoism of materialists such as Haeckel. 
But, while it differs from both in denying the reality of body, it 
differs from the former in extending conscious soul not only to 
plants, as Stahl did, but to all Nature; and it differs from the 
latter in the different consequences drawn by materiidism and 
idealism from this universal animism. According to Haeckel, 
matter is the universal substance, spirit its universal attribute. 
According to Fechner, spirit is the universal reality, matter the 
universal appearance of spirit to spirit; and they are identical 
because spirit is the reality which appears. Hence Fechner 
describes himself as a twig fallen from Schclling’s stem. Schcl- 
ling’s adherent Oken by his Lehrbuch der Naturphilosophie 
conveyed to his mind the life-long impression that God is the 
universe and Nature God’s appearance. At the same time, 
while accepting the Schellingian parallelistic identity Of all 
things in God, Fechner was restrained by his accurate knowledge 
of physics from the extravagant construction of Nature, which 
had failed in the hands of Schelling and Hegel. Besides, he "was 
deeply impressed by the fact of man’s personality and by the 
problem of his personal immortality, which brought him back 
through Schelling to Leibnitz, whose Monadologie throughout 
maintains the plurality of monadic souls and the omnipresence 
of perception, sketches in a few sections (g§ 23, 78-81) a pan¬ 
psychic parallelism, though without identity, between bodily 
motions and psychic perceptioiLS, and, what is most remarkable, 
already uses the conservation of energy to argue that physical 
energy pursues its course in bodies without interacting with 
souls, and that motions produce motions, perceptions produce 
perceptions. Leibnitz thus influenced Fechner, as in other 
ways he influenced Lotze. Both, however, u.sed this influence 
freely; and| whereas Lotze used the Leibnitzian argument from 
indivisibility to deduce indivisible elements and souls, Fechner 
used the Leibnitzian hypotheses of universal perception and 
parallelism .of motions and perceptions, in the light of the 
SchellingiaMldentification of physical and psychical, to evolve 
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a world-view (JVdtoHsicht) containing something which was 
neithe? Leibnitz nor Schelling. 

Feebner's first point was hia panpsychism. Emphasizing the 
many real analogies between physical aind mental agency, but under¬ 
rating the much stronger evidences that all the mental operations of 
men and animals r^uire a nervous system, he ilow to the paradox 
that soul is not limited to men and animals, but extends _ 
to plants, to the earth and other planets, to the 
sun, to the world itself, of which, according to him, God wW'""- 
is the world-soul. In this doctrine of universal animation he was 
like Leibnitz, yet very different. Whereas Leibnitz confined a 
l^ge area of the world to wholly unconscious perceptions, and 
therefore preferred to call the souls of inorganic beings "Entelechies," 
Fechner extended consciousness to the whole world; and accordingly, 
whereas Leibnitz believed in a supramundane Creator, “ au dessus 
du Monde " and “ dans le Monde," Fechner, in the spirit of Schelling, 
identified God with the soul of tlic world. Feebner's second point 
was that, throughout the animated universe, physical processes 
accomjiany psychical processes without interaction. In this pan- 
psycliistic par^ehsm he was again like Leibnitz, and he developed 
his predecessor’s view, that the conservation of energy prevents 
interaction, into the supposition that alongside the physical there 
is a parallel psychical conservation ul energy. Here, again, he 
went much farther than Leibnitz, but along with Schelling, in identi¬ 
fying the physical and the psychical as outer and inner sides of the 
•same process, in which the inner is the real and theziuter the appa¬ 
rent. Fechner’s third point carried him beyond all his predecessors, 
containing as it docs the true originality ot his “ world-view.” He 
advanced the ingenious suggestion that, as body is in body and all 
ultimately in the world-body, .so soul is in soul and all ultiinatcly 
in tile world-soul. By tills means he explained immortality and 
vindicated personality. His lourtli point was connected with this 
inclusion of personal spirits in higher spirits and in the highest. 

It lb his so-called " synechological view " of the soul. Herbart 
and Lotze, both deeply affected by the Leibnitzian hypothesis 
of indivisible monads, supposed that man's soul is seated at a central 
point in the brain; and Lotze supposed that this supposition is 
necessary to exphiiu the unity of consciousness. FechneFs supposi¬ 
tion was that the unity of consciousness belongs to the unity of 
the whole body; that the seat of the soul is the hving body; tliat 
the soul cluingos its place as in differentparts a process rises above the 
" threshold of consciousness and that soul is not substance but 
the single psychical life which has its physical manifestatiun in tlie 
single bi^ily life. Applying this " synechological view " to the 
supposed inclusion of soul in soul, he deduced the conclusion that, 
as here the nature of one's soul is to unite one's httle body, so h<aM'> 
after its essence will be to unife a greater body, while God’s sg^ 
unites the whole world by His omnipresence; and ho pertinenOT, 
asked, in opposition to the " punctual " view, whether God's 
is centred in a point. I-astly, the whole of this " world-view 'ilfiaz 
developed by Fechner in early life, under the influence of bis relif^ous 
training, and out of a pious desire to understand those main truw 
of Christianity which teach us that we are children of God, that'tms 
natural body will become a spiritual body, and that, though we are 
different individual members, we live and move and arc in God : 

’’ in Jf(X) vivimus, movemus, et sumus." It ls important to notice 
that F'echner maintained this " world-view " in a little book, Das 
liiichlein mm Leben nach dem Tode, which he originally jmblislied 
in 1S36 under the pseudonym of Dr Mises, but which he afterwards 
republished in his own name in i860, and again in 1887, as a sketch 
ot his iVeltansicht. Afterward.s in Nonna (1848) he discussed the 
supposed souls of plants, and in Zendavesta (1851) the supposed souls 
of the earth and the rest of the world. Then in 1855 he published 
his Atomenlehre, partly founded on his physics, but mainly on his 
metaphysics. Under the influence of Leibnitz, Boscovich, Kant 
and Herbart, he supposed that bodies are divisible mto punctual 
atoms, which are not bodies, but centres of forces of attraction 
and repulsion; that impenetrability is a result of repulsive force; 
and that force itself is only law—taking as an instance that New¬ 
tonian force of attraction who.se process we do not understand, and 
.neglecting tliat Newtonian force of pressure and impact whose 
process we do understand from the collision of bodies already ex¬ 
tended and resisting. But, in thus adapting to his own pniqxiSes 
the Leibnitzian analysis of material into immaterial, he drew his 
own conclusions according to his own metaphysics, which required 
that the supposed centres of iorce are not Leibnit zian " monads," 
nor Herbartian “ reals,” nor divine modifications such as Lotze 
afterwards supposed, but are elements of a system which in outer 
aspect is bodily and in inner aspect is spiritual, and obeying laws of 
spirit. At the same time his synechological view prevented him 
from saying that every atom has a soul, because according to him a* 
soul always corresponds to a unity of a physical manifold. Thus 
his metaphysics is Leibnitzian, like that of Lotze, and yet is oppased 
to the most characteristic feature of monadology—the perclpienl 
indivisible monad. 

In i860 appealed Fechner's Elmunte der PsyMtm^k, a work 
which deeply affected subsequent psychology, fi^raimost revolu¬ 
tionized metaphysics of body and soul, and of pbyflnB and psychical 
relations generally. It becomes necessary, thaniCKre, to determine 
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^■mvity does sot 
of tile b^M between ^ 
law to bodiee ana elamicr 

d. Hence, first indttbHEiMy tuld'thMi dedttfitilWly. 'tbe 4 Ui 4 liw 
was originally diioovered omy« 4 « lowiof eollisioD orun^t between 
bodies of ascertain^ wMgbts .and. .tl^fcefore maaseSy impnessiag on 
one another equal and opposite changes of momentiun, wd always 
reducing one another to a joint mass with a 6)tnnion i^locity to 
begin mth, apart from the subebquent effects of elasticiiy. 

g, Newton in the Principia, rqieating and correcting Wren's 
uqierinients on collision, and adding further instances from attrM- 
tive forces of magnetism and gravity, induced the third law of motion 
as a general law of all forces. 

'raB order of discovery shows that the third law was generalized 
from the experiments of Wren on bodies of ascertained comparative 
weights or masses, which are not material points or mass-points. 
It shows that the bodies impress on one another opposite changes of 
velocity inversely as their weighis or masses; and that in doing so 
they always begin by reducing one another to a joint mass with a 
common velocity, whatever they may do afterwards in consequence 
of their elasticities. The two bodies therefore do not penetrate one 
another, but begin by acting on one another with a force precisely 
sufficient, instead of penetrating one another, to cause (hem to form 
a joint mass with a common velocity. Bodies then are triply 
extended substances, each occup)nng enough .space to prevent mutual 
penetration, and by this force of mutual impenetrability or inter- 
resistance cause one another to form a joint mass wilh a common 
velocity whenever they collide. Withdraw this foundation of 
bodies as inter-resisting forces causing one another in collision to 
form a joint mass with a common velocity but without penetration, 
and the evidence of the third law disappears; fur in the case of attrac¬ 
tive forces we know nothing of their modus operandt except by the 
analogy of the collision of inter-resisting bodies, which makes us 
believe that something similar, we know not what, takes place 
in gravity, magnetism, electricity, &c. Now, Mach, though he 
occasionally drops hints that the discovery of the law of collision 
comes first, yet never explains the process of development from il 
to the third law of motion. On the contrary, he treats the law of 
collision with other laws as an application of the tliird law of motion, 
becAUse it is now unfortunately so taught in books of' mechanics, 
lie has therefore lost sight of the truths that bodies are triply 
extended, mutually impenetrable substances, and by this force 
causes which reduce one another to a joint mass with a common 
velocity on eollision, as for instance in the ballistic pendulum; that 
these forces are the ones we be.st understand; and that they are 
reciprocal causes ot the common velocity of their joint mass, what¬ 
ever happens afterwards. In the case of this one force we know 
far more Ilian the interdependence supposed by Mach and Kircli- 
Iioff; we know bodies with impenetrable force causing one another 
to keep apart. U might have been expected that scepticism on this 
subject would not have had much effect. But the ideahsts are only 
too glad to get uny excuse for denying bodily substances and cauao.s; 
and, while Ixibnitz supplied them with the fancied analysis of 
material into immaterial elements, and Hume with the reduction 
ol bodies to assemblages of sensations, Mach adds the additional 
argument that bodily forces are not causes at all. In (ireat Britain 
Mach’s scepticism was welcomed by Karl I’earson to support an 
idealistic phenomenalism derived from Hume, and by Wara tosuii- 
port a noumenal idealism derived from Lotze. No real advance 
in metaphysics can lake place, and natural science itself is in some 
danger, until the I rue history of the evidences of t he laws of mechani¬ 
cal force is restored; and then it will soon appear that in the force of 
collision what wc know is not material ^ints determining one 
another's opposite accelerations, but bodies by force of impene¬ 
trable pressure causing one another to keep apart. Meclianics is a 
natural philosophy oi causes. 

3. Dualism within Experience .—Besides those philo.sophies 
which ore reactions to Kant nr to Hume, there are a number of 
other modern system.s which start with the common hypothesis 
that knowledge is experience. The consequence is that whatever 
is true of experience they transfer to all knowledge. One of the 
characteristics of actual experience is that its object is, or has 
been, present to an experiencing .subject; and of possible experi¬ 
ence that it can be present. As a matter of fact, this character¬ 
istic differentiates experience from inference. By inference we 
know tliat things, such as the farther side of the moon, which 
neither are, nor have been, nor can be, present to an experiencing 
subject on the earth, nevertheless exist. But, on the hypothesis 
that knowledge contains no inferences beyond experience, it 
follows that all the objects of knowledge, being objects of 
experience, are, or have been, or can be, present to an experiencing 
subject. Hence it is common nowadays to hold that there is 
indeed a difference between knower and known, ego and non-ego, 
subject and object, but that they are inseparable; or that ^ 
known things are objects and subjects inseparably connected in 
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' Immanent twoMphy la bypotiwaia tint, the,wwld iaiaot 
tnuMcapdeot, but immanent in eonsciousiieaa. .Amoof the. nj^ 
bolden of this view are Anton voaLecloir, who eoepsessea 
it,in the. formula: " Denken eines Seine «• gedochtea 
Sein," and R. von Schubert-Soldem, who says that 
every fragment of the pretended transcendent world belongs to the 
immanent. But the best known remesentative of Immanent 
Philosophy is W. Schuppe, who, in bis jErhgnntmsthaoretische Logik 
(1878), and in his shorter Gruudriss der Brhenntiusthtorie md f-ogik 
(1894), gives the view a wider scope by the contention that the 
real world is the common content or object of common conscious¬ 
ness, which, according to him, as according to Fichte, is one and the 
same in all individual men. Different individual consckmsnesses 
plainly differ in having each its own content, in which Schuppe 
mclude-s each individual's body as well as the rest of the tbinp 
which come within the consciousness of each; but they also as plainly 
agree, e.g. in all admitting one sun. Now, the point ol Schuppe is 
that, BO far as they agree, individual consciousnesses are not merely 
similar, but the same in essence; and this supposed one and the same 
essence of consciousness in different individuals is what he calls 
cnn.sciousncss in general [Bewusstsein uberhaupt). While in this 
identification he follows Fichte, in other respects he is more like 
Kant. He supposes that the conscious content is putly a posP-riori, 
or consisting of given data of sense, and partly a prion, or consisting 
of categories of understanding, which, being valid for all objects, 
are contributed by the common consciousness. He differs, however, 
from Kant, not only because he will not allow that the given data 
arc received from things in themselves, but also because, like Mach, 
he agrees with the nativists that the data already contain a spatial 
dcterminacy and a temporal determinacy, wliich he regards as a 
posteriori elements of the given, not like Kant, as a priori forms of 
sense. He allows, in fact, no a jiriori forms except categories of the 
understanding, and these he reduces, considermg that the most 
important are identity with difference and causality, which in his 
view are necessary to the judgments tliat the various data which 
make up a total impression {Gesammteindruck. Totaleindruck) are 
each different from the others, together identical with the total 
impression, and causally connected in relations of necessary sequence 
and coexistence. At the same time, true to the hypothesis of 
" immanence," he rigidly confines these categories to the given data, 
and altogether avoids the inconsistent tendency of Kant to transfer 
causality from a necessary relation between phenomena to a neces¬ 
sary relation Ixitween phenomena and things in themselves as their 
causes. Hence he strictly confines true judgment and knowl^ge 
to the consciousness ol the identity or difference, and the causal 
relations of the given content of the common consciousness. From 
this epistemology he derives the metaphysical conclusion that the 
things wc know arc indeed independent of ray consciousness and of 
yours, taken individually, or, to use a new phrase, are " trans- 
subjective"; but, so far from being independent of the common 
consciousness, one and the same m all ol us, they are simply its con¬ 
tents in the in.separable relation of subject and object. To the 
objection that there are objects, e.g. atoms, which are never given 
to any consciousness, he returns the familiar Kantian answer that, 
though unperccived, they are perceptible. The whole known world, 
then according to him, is the perceived and the perceptible content 
of common consciousness. 

'The " empirio-criticism " of R. Avenarius (g.v.) is the hypothesis of 
the inseparability of subject and object, or, to use his own phraseo¬ 
logy, of ego and environment, in purely empirical, or a _ 
posteriori form. It is like " immanent philosophy," 
m opposing experience to the transcendent ; but it ^ nagai. 
also oppo.ics experience to the transcendental, or a priori. 
It opposes “pure experience" to "pure reason," while it agrees 
with Kant’s limitation of knowledge to experience. Avenarius 
held a view of knowledge very like that of Mach’s view of the 
economy ol thinking. In his first philosophical treatise, Philosophie 
als Denien der Welt gema.ss dem Princ^ des kleinsten Krafimaassts, 
Prolegomena zu einer Kritik der reinen Er/ahrung (1876), he based his 
views on the principle of least .action, contending that, as in Nature 
the force which produces a change is the least that can be, so in mind 
belief tends in the easiest direction. In illustration of this tendency, 
he pointed out that mind tends to assimilate a new impression to a 
previous content, and by generalization to bring as many impre.saions 
under as few general conceptions as possible, and succeeds so far 
as it generalizes from pure experience of the given. Nor is there 
any objection to this economical view of thought, as long as wc 
remember what Avenarius and Mach forget, that the essence of 
thought is the least action neither more nor less than necessary to 
the point, which is the reality of things. Afterwards, in bis Kritik 
der reinen Erfahrung (1888-1890), Avenarius aimed at giving a 
description of pure experience which he identified with the natural 
view of the world held by all unprejudiced persons. What, then, is 
tUs pure experience ? " Every human individual," says be, 
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“ originally accepti ov«r against him an cnviionmeot witli manifold 
parts, other individuals making manifold statements, and what is 
stated in some way dependent upon the environment." Statements 
dependent upon the environment arc what he means by pure 
experience. At first tins startmg-point looks like dualistic realism, 
but in reality the author only meant dualism within experience. 
By the environment he meant not a thing existing in itself, mt only 
a counterpart [Gegtnglied) of ourselves as central part {Centralglied). 
" We cannot," he adds, " think ourselves as central part away." 
He wont, so far as to assert that, where one assumes that sat some 
time there was no living being in the world, all one means is 
that there was besides oneself no other central part to whom one's 
counterparts might also be counterparts. The consequence is that 
all the world admitted into his philosophy is what he called the 
" empirio-cntical essential co-ordmation " (empirio-kritucke Prin- 
lipiukoordinaHon), an inseparable correlation of central part 
and counterpart, of ego and environment. Within this essential 
co-ordination he distinguished three values ; R-val»es of the envi¬ 
ronment as stimulus; C-values of the central nervous sjrstem; and 
E’vatuas of human statements—the latter being characterised by that 
wliich at the time of its existence for the individual admits of being 
named, and including wliat we call sensations, &c., which depend 
indirectly on the environment and directly on the central nervous 
system, but are not, as the matcriaUst .supposes, in any way reducible 
to possessions of the brain or any other part of that system. 'This 
division of values brings us to the second point in his philosophy, 
his theory of what he called " vital series," by which he assayed to 
explain all life, action and thought. A vital series he supposed to 
be always a reaction of C against disturbance by R, consisting in 
first a vital difference, or diminution by R of the maintenance-value 
of C, and then the recovery by C of its maintenance-value, in accor¬ 
dance with the principle of least action. He further supposed that, 
while this independent vital scries of C is sometimes of this simple 
kind, at other times it is complicated by the addition of a dependent 
vita! series in E, by which, in his fondness for too general and far¬ 
fetched explanations, he endeavoured to explain conscious action 
and thought. {Thus, if a pain is an 'E-value directly dependent on 
a disturt^ce in C, and a pleasure another E-vahie directly depen¬ 
dent on a recovery of C. it will follow that a transition from pain to 
pleasure will be a vital scries in E directly dependent on an indepen¬ 
dent vital series in C, recovering from a vital difference to its main¬ 
tenance-maximum.) Lastly, supposing that all human processes 
can in this way be reduced to vital series in an essential co-ordination 
of oneself and environment, Avenarius held that this empirio-critical 
supposition, which according to him is also the natural view of pure 
experiences, contains no opposition of physical and p.sychical. of an 
outer physical and an inner psychical world—an opposition which 
seemed to him to be a division of the inseparable. He considered 
that the whole hypothesis tliat an outer physical flung causes a 
change in one’s central nervous system, whicli again causes another 
change in one's inner psychical system or soul, is a departure from 
the natural view of the universe, and is due to what he called " intro- 
jection," or the hypothesis which encloses soul and its faculties in 
the body, and then, having created a false antithesis between outer 
and inner, gets into tlic difficulty of explaining how an outer physical 
stimulus can impart something into an inner psychical soul. He 
concluded therefore that, having disposed of this fallacy of intro- 
jection, we oughi lo relum to the view of reality as an essential 
co-ordination of ego and environment, of central part and counter¬ 
part, with K-valucs, C-values and E-values. 

It is curious that Avenanus should have brought forward this 
artificial hypothasis as the natural view of the world, without 
reflecting that on the one hand the majority of mankind believes that 
the environment (R) exists, has existed, and will exist, without 
being a counterpart of any living being as central part (C); and that 
on the other hand it is so far from bemg natural to man to believe 
that sensation and thought (E) are different from, and merely depen¬ 
dent on, his body (C), that throughout the Homeric poems, though 
soul is required for other pumoses, all flunking as well as sensation 
is regarded as a purely bodily operation. It is indeed difficult to’ 
assign any rational place to the empirio-criticism of Avenarius. 
It is materialistic without being materiahsm; it is realistic without 
being realism. Its rejection of the whole relation of physical and 
psychical makes it almost too indefinite to cla.ssify among philo¬ 
sophical systems. But its main point is the essential co-ordination 
of ego and environment, as central part and counterpart, in experi¬ 
ence. It is therefore nearly connected with "immanent philosophy." 
Schuppe, indeed, wrote an article in the Vierteljahrsschrift of 
Avenarius to prove their es.sential agreement. At the same time 
Schuppe’s hypothesis of one common consciousness uniting the given 
by a priori categories could hardly be accepted by Avenarius as 
pure experience, ox^ a natural view of the world. His “ empirio- 
critidsm " is idetilglCic dualism within experience in an a posteriori 
form, but with a tendency towards materialism. 

4. V^ntaristie Phenomenalism of Wundt. —Wundt’s meta¬ 
physics will form an appropriate conclusion of this sketch of 
German idealism, bepause, his patient industry and eclectic 
spirit have fitted -tuna to assimilate many of the views of his 
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predecessors. Wundt proves that all idealisms are in k way 
one. He starts as a phenomenalist from the hypothesis, which 
we have just described, that knowledge is ex- 
perience containing subject and object in inseparable Waaat. 
connexion, and has something in common with the premature 
attempt of Avenarius to develop the hypothesis of dualism 
in experience into a scientific philosophy comprehending the 
universe in the simplest possible manner. Again he agrees with 
the reaction both to Hume and to Kant in limiting knowledge 
to mental phenomena, and has affinities with Mach as well as 
with Lange. His main sympathies are with the Neo-Kantians, 
and. especially with Lange in modifying the a priori, and in 
extending the power of reason beyond phenomena to an ideal 
world; and yet the cry of his phenomenalism is not “ b^ to 
Kant,” but “ lieyond Kant.” Though no noumenalist, in 
many details he is with noumenalists; with Fechner in psycho¬ 
physics, in psychophysical parallelism, in the independence of 
the physical and the psychical chains of causality, in reducing 
physical and psycliical to a difference of aspects, in substituting 
impulse for accident in organic evolution, and in wishing to 
recognize a gradation of individual spiritual beings; with 
Schopenhauer and Hartmann in voluntarism; and even with 
Schclling and Hegel in their endeavour, albeit on an artiffcial 
metliori, to bring experience under notions, and to unite subject 
and object in one concrete reality. He has a special relation to 
Fichte in developing the Kantian activity of consciousness into 
will and substituting activity for substantiality as the essence 
of soul, as well as in breaking down the antithesis between 
phenomena and things in themselves. At the same time, in 
spite of his sympathy with the whole development of idealism 
smcc Kant, which leads him to reject the thing in itself, to 
modify a priorism, and to stop at transcendent “ ideals,” without 
postulates of practical reason, he nevertheless has so much 
sympathy with Kant’s Kritik a.s on its theorie.s of sense and 
understanding to build up a system of phenomenalism, according 
to wliich knowledge begins and ends with ideas, and finally on 
its theory of pure reason to aceord to reason a power of logically 
forming an “ ideal ” of God as ground of the moral “ ideal ” 
of humanity—thougli witliout any power of logically inferring 
any corresponding reality. He constructs his sy.slem on the 
Kantian order—sense, understanding, reason—and exhibits 
most clearly the necessary consequence from psychological to 
metaphysical idealism. His philosophy is the best exposition 
of the method and argument of modern idealism—that we 
perceive the mental and, therefore, all we know and conceive 
is the mental. 

Wundt founds his whole philosophy on four psychological 
positions; his phenomenalistic theory of unitary experience, 
his voluntarism, his actualistic theory of soul, and his psycho¬ 
logical theory of parallelism. They are positions also which 
deeply affect, not only the psychological, but also the meta¬ 
physical idealisms of our time, in Germany, and in the whole 
civilized world. 

i. His first position is his phenomenalistic Iheorv’ of unitary 
experience. According to him, we h^n with an experience of 
ideas, in which object and idea are originally identical ( Varslellungs- 
obfecl); we divide this unitary experience into its subjective and 
objective factors; and especially in natural .science wc so far abstract 
the objects as to believe them at last to be independent things: but 
it is the office of psychology to warn us against this jiopular du^ism, 
and to teach us that there is only a duality ot psychical and physical, 
which arc divisible, not separable, factors of one and the same 
content of our immediate experience; and experience is our whole 
knowledge. His metaphysical deduction from this psychologic.ol 
view is that all we know is mental phenomena, " the whole outer 
world exists for us only in our ideas," and all that our reason can 
logically do beyond these phenomena is to frame transcendent 
" ideals." 

ii. His second position is his voluntarism. He agrees with” 
Schopenhauer that will is the fundamental form of the spiritual. 
He does not mean that will is the only mental operation; for he 
recognizes idea derived from sensation, and feeling, as well as will. 
Moreover, he contends that we can neither have idea without feding 
and will, nor will without idea and feeling; that idea alone wants 
activity, and will alone wants content; that will is ideating and 
activity [vorsteUetuU Thdiighett), which always includes motives 


METAPHYSICS 



PHENOMENAL IDEALISM] METAPHYSICS 241 


and ends and consequently ideas. He is tjwrebite a ioUower of 
Schopenhauer as corrected by Hartmann. Like these predecessors, 
and uke his younger contemporary Paulsen, in calling will funda¬ 
mental he includes impulse (Trieb), Accordingly he divides will 
into two species: on we one hand, simple volition, or. impulse, 
which in his view requires as motive a feeling directed to an. end, 
and therefore an idea, e.g. the impulse of a boast arising from hunger 
and sight of prey; on the other band, complex vohtion issuing in a 
voluntary act r^uiring decision (Entscheiiamg) or conscious 
adoption of a motive, wiu or without choice. Like other German 
voluntarists, he Imputes " impulsive will " to the whole organic 
world. He follows Fechner closely in his answer to Darwin. If 
he is to be believed, at the bottom of all organic evolution organic 
impulses becoming habits produce structuml changes, which are 
transmitted by heredity; and as an impulse thus gradually becomes 
secondarily automatic, the will passes to liighcr activities, which 
in their turn become secondarily automatic, and .so on. As now 
he supposes feeling even in " impul.sive will " to be directed to an 
end, he deduces the conclusion that in organic evolution the pursuit 
of final causes precedes and is the origin of mechanism. But at what 
a cost I He has endowed all the plants in the world with motives, 
feeling.s directe.d to an end. and ideas, all of which, according to 
him, are required for impulse I He apparently forgets tliat mere 
feelings often produce actions, as when one writhes with pain. 
But even so, have plants even those lowest impulses from feelings of 
pain or pleasure ? Wuiidt, however, having gone so far, there 
stops. It is not necessary for him to follow Schopenhauer, Hart¬ 
mann and Fechner in endowing the material universe with will or 
any other mental operation, because his phenomenalism already 
reduces inorganic nature to mere objects of experiencing subjects. 
Wundt's voluntarism takes a new departure, in which, however, he 
was antmipated by the paradox of Descartes : that will is required 
to give ixssent to anytliing perceived {Principia philosophtae, i. 34). 
Wundt supposes not only that all organisms have outer will, the will 
to act, bul also that all thinking is inner will—the will to think. 
Now there is a will to think, and Aristotle pointed out that thinking 
is in our power whenever one pleases, wlwreas sense depends on an 
external stimulus (De anima, ii. ,s). There is also an impulse to 
think, e.g. from toothache. But it does not follow that thought 
is will, or even that there is no thinking without either impulse 
or will proper. The real source of thinking is evidence. Wundt, 
however, having supposed that all thinking consists of ideas, next 
supposes that all tliinking is willing. What is the source of this 
aradox ? It is a confusion of impulse with will, and activity with 
nth. He siippo.ses that all agency, and therelore the agency of 
tliinking, is wiU. In detail, to express this sujipnsed inner will of 
thinking, lie burrows from Leibnur. and Kant tlio term " apper¬ 
ception," hut in a sense of his own. Lcibnitr, by way of distinction 
from unconscious perception, gave the name " apperception " to 
consciousness. Kant further insisted that this apjierception, " I 
think," Ls an act of spontaneity, distinct from sense, necessary to 
regarding all my ideas as mine, and to combining them in a synthetic 
unity of aiiperception; which act Fichte afterwards developed into 
an active construction of all knowledge, requiring will direcled 
to the end of duty. Wundt, in consequence, thinking with Kant 
that apperception is a spontaneous activity, and with Fichte that 
this activity requires will, and indeed that all activity is will, infers 
that apperception is inner will. Further, on his own account, 
he identifies ajiperception with the process of attention, and regards 
it as an act iiece.ssary to the general fornuition ol roiiqxiund ideas, 
to all association of ideas, to all imagination and understanding. 
According to him, then, attention, even involuntary attention, 
requires inner will; and all the functions impnted by Hume to 
association, as well as those imputed to understanding by Kant, 
require apperception, and therefore inner will. At the same time 
he does not su])pose that they all require the .same kind of will. 
Ill accordance with his previous division of outer will into imjiulsive 
and decisive, he divides the inner will of apjierception inlo passive 
apperception and active apperception. Apperception in general 
tlius becomes activity ol inner will, constituting the process o£ atten¬ 
tion, passive in the lorm ol impulsive will required for association, 
and active in the form of decisive will required for understanding 
and judgment. Now, beneath the.se confusing phrases the point 
to he regarded is that, in Wundt's opinion, though we can receive 
sensations, we cannot thmk at all ticyond sense, without .some will. 
Tills exaggeration of the real lact ol the will to tliink ignores tlirough- 
out the position of little man 111 the great world and at the 
mercy of things which drive him perforce to sense and from sense 
to thought. It is a substitution of will for evidence as ground of 
assent, and a neglect ol our consciousness that wo often believe 
gainst our will (e.g. that we must die), often witliout even an 
impulse to beh'eve, often without taking any interest, or when 
taking interest in something else of no importance. " The Dean 
is dead (Pray what is trumps ?).” Yet many psychologists accept 
the universality of this will to believe, and among them James, 
who says that " it is far too little recognized how entirely tlie intellect 
is built up ol practical interests.” We should rather say " far too 
much.” Wundt, however, goes still farther. According to him, 
that which acts in all organisms, that which acts in all thinking, 
that which divides unitary experience into subject and object. 


the source of self-eonBcloutnejM, the nni^ of our mental life, " the 
most .proper being of the individual subject is will." In dxirt, hie 
whole voluntarism means that, while we inorganic worid i* mere 
object, all organization is congealed will, and all thinldng is 
appCTceptive will. But it must be remembered that these con¬ 
clusions are arrived at by confusing action, reaction, life, excita¬ 
bility, impulse, and rational desire, all under the one word " will,” 
as well as by omitting the involuntary action of intelligence under 
the pressure of evidence. It may well be that impulmve feeling 
is the beginning of mind; but then the order of mind is feeling, 
sense, inference, will, which instead of first is last, and implies the 
others. To proceed, however, with voluntarism, Wundt, as we 
have seen, makes personality turn on will. He does not accept 
the universal voluntarism of Schopenhauer and Hartmann, but 
believes in individual wills, and a gradation of wills, m the 
organic world. Similarly, he supposes our p^sonal individual 
will is a collective will containing Simpler will-unities, and he thinks 
that this conclusion is proved by toe continuance of actions in 
animals after parts of the brain have been removed. In a similar 
way he supposes our wills are included in the collective will of 
society. lie does not, however, think with Schuppe that there 
is one common consciousness, but only that there is a collective 
consciousness and a collective will; not perceiving that then 
the sun—in his view a more object in the experience of every 
member of thr collection—would be only a collective sun. Lastly, 
he believes that reason forms the " ideal " oi God as world- 
will, though witiiout proof of existence. On the whole, his vol¬ 
untarism, though like that of Schopenhauer and Hartmann, is 
not the same; not Schopenhauer's, because the ideating will of 
Wundt's pliiloBophy is not a universal irrational will; and not 
Hartmann’s, because, although ideating will, according to Wundt's 
phenomenalism, is supposed to extend through the world of 
organisms, the whole inorganic world remains a mere object of 
unitary experience. 

iii. His tliird position is his actualistic theory of soul, which he 
shares with Fichte, Hegel, Fechner and Paulsen. When Fichte 
had rejected the Kantian soul in itself and developed the Kantian 
activity of apperception, he considered that soul consists in con¬ 
structive activity. Fechner added that the soul is the whole 
unitary spiritual process manifested in the whole unitary bodily 
process without being a substance, Wundt accepts Fichte's 
theory of the actuality, and Fechner's synochological view, ol the 
soul. Taking sutistancc entirely in the sen.se of substrate, he 
argues that there is no evidence of a substantial substrate beneath 
mental operatious; that there is nothing except unitary experience 
consisting of ideas, feelings, volitions, and their unity of will; and 
that soul in short is not subsianiia, but actus. He does not see that 
this unitv is only apparent, for men tliink not always, and will 
not always. Nor does he see that a man is conscious not of idea, 
feeliug, will, experience, but of sunietlung conceiving, feeling, 
willing and experiencing, which he padually learns to call himseU, 
and tliat he is never conscious of doing all this " minding " without 
his body. If, then, these mental operations were merely actuality, 
they would be actuality of a man’s bodily substance. In truth 
there is no sound an.swcr to Materialism, except that, besides bodily 
substance, psychical substance is also Iiece.s8ary to e.\plain how 
man performs mental actuahties cousciou.sly (see case Physical 
Kealism, ch. v.). Wundt, however, has satisfied himself, Uke 
Fechner, that there is no real opposition of body and soul, and 
concludes, in accordance with his own phenomeiiahsm, tliat his 
Ixidy is only an object abstracted from his unitary experience, which 
is aU tliat really is of liim. 

iv. Hence his fourth point is bis psychological theory of parallel¬ 
ism oi physical and psychical reduced to identity in unitary experi¬ 
ence. Here liis philosophy is Fechiicrism phenomenalized. He 
accepts Fechner’s extension of Weber’s law of the external stimuli o£ 
sense, wliilc judiciously remarking that " the physiological inter¬ 
pretation is entirely hypothetical.” He accepts psychophysical 
paraUchsm in the sense that every psycliiciU process hw a physical 
accompaniment, every physiological function has a psychical 
meaning, but neither external stimulus nor physiological stimulus 
is cause of a psychical process, nor vice versa. Precisely like 
Fechner, he holds that there is a physical causality and energy and 
there is a psychical eansality and energy, parallels which never 
meet. He uses I his psycliical causality to carry out his voluntarism 
into detail, regarding it as an agency of will directed to ends, 
causing association and understanding, and further acting on a 
principle which he calls the heterogony of ends; remarking very 
truly that each particular will is directed to particular ends, but 
that beyond these cuds effects follow as unexpected consequences, 
and that this heterogony produces soci^ eilects which we call 
custom. But while thus sharply distingnishing the physical and 
the psychical in appearance, he follows Fechner in identilying them 
in reality; except that Fechner’s identification is noumenal, 
Wundt’s phenomenal. Wundt does not allow that we know beyond 
experience any souls of earth, or any other inorganic being. He 
does not, therefore, allow tliat there is a universal series of physical 
and psychical parallels. According to his phenomenahsm, the 
external stimulus and the physiological stimulus are both parcels 
oi the same psychical process; the external tx^y, as well as 
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iiiy"body, is merely ui object abstracted from an idea of my 
experience; and what is really known m every case is a unitary 
experience; divisible, but not separable, into body and soul, physical 
and psychical factors of one and the same unitary ei^nence. 
Wundt is confined by his starting-point to his deduction that what 
we know is mentai phenomena, ideas regarded as objects and 
subjects of experience. 

With these four positions in hand. Wundt’s philosophy consecu¬ 
tively follows, beginning with his psychology. He begins with 
psychical elements, sensations and feelings, but he asserts tliat 
these always exist in a psychical compound, from which they can 
be discovered only by analysis and abstraction; and bis paradox 
that a pure sensaiion is an abstraction is repeated by W. James. 
Further, Wundt declares that the psychical compound of sensations, 
with which, according to him, we actually start, is not a complex 
sensation, but a compound idea; so that 1 am expected to beuevc 
that, when 1 hear the chord of D, 1 am not conscious of single sensa¬ 
tions of D, K, A, and have only a compound idea of the chord—as if 
the hearing of music were merely a series of ideas I Wundt, how¬ 
ever, has a reason for substituting compound idea for sensation : he 
accepts Lotze's hypothesis of local signs, and adds a hypothesis 
of temporal signs. He supposes that we have no sensations of space 
and time, as the nati vista suppose, but that, while local signs (pve us 
spati^ ideas, feelings of expectation are temporal signs giving us 
temporal ideas, and that these ideas enter into fhe psychical com¬ 
pound, which is our actual starting-point. It follows that every 
psychical compound into which temporal and spatial ideas enter 
must itself be an idea; and, as time at any rate accompanies all our 
sensations, it follows that every psychical compound of sensations, 
containing as it does, always temporal, if not also spatial, ideas, must 
be a compound idea, and not, as nativists suppose, Schuppe for in¬ 
stance, a compound sensation. The next question is, how com¬ 
pounded ? Wundt’s answer is that inner impulsive will, in the form of 
passive apperception, forms compound ideas by a.s.sociation; so that 
all these operations are necessary to the starting-point. He prefixes 
to the ordinary associations, which rie.sccnd from Hume, an associa¬ 
tion which he calls fusion ( Verschtrteizunf;) , and snpposes that it is a 
fundamental process of fusing sensations with spatial and temporal 
ideas into a compound idea. But he also recognize.s association 
by similarity, or assimilation, or "apperception" in Herbarl’s 
more confinM sense of the word, and association by contiguity, or 
complication. Recognizing, then, tlirce kinds of association in all, 
he supposes that they are the first processes, by which inner will, 
in the form of passive apperception, generates ideas from sense. 
So far his psychology is a further development of Hume's. But 
he does not agree with Hume that mind is nothing but sensations, 
ideas, and associations, but with Kant, that there are higher 
combinations. According to him, inner decisive will, rising to 
active apperception, proceeds to wliat he calls " apperceptive 
combinations" {Appercepfionverbindungen); first to simple com¬ 
binations of relating and comparing, and then to complex combina¬ 
tions of synthesis and analysis in imagination and understanding; in 
consequence of which synthesis issues in an aggregate idea {Gesammt 
vorsisllung), and then at la.st analysis, by dividing an aggregate idea 
into subject and predicate, forms a judgment (sec further Logic) . The 
main point of this theory is that, if it were true, we should be for 
ever confined to a jumble of ideas. Wundt, indeed, is aware of 
the consequences. If judgment is an analysis of an aggregate 
idea into subject and predicate, it follows, as he says, that " as 
judgment is an immediate, so is inference a mediate, reference of 
the members of any aggregate of ideas to one another ’’ {System 
der Philosophic, 00, first ed.). He cannot allow any inference of 
things beyond ideas. His psychology poisons his logic. 

In his logic, and especially in his epistemology, Wundt appears 
as a mediator between Hume and Kant, but with more, leaning 
lo the latter. While he regards association as lying at the basis 
of all knowledge, he does not think it sufficient, and objects to 
Hume that he docs not account for neccasity, nor for .substance 
and causation as known in the sciences. He accepts on the whole 
the system of synthetic understanding which Kant superimposSd 
on mere association. Ycf he will not proceed to the len^h of 
Kant’s transcendentalism. Between Hume’s a posteriori and 
Kant’s a priori hypothesis he proposes a logical theoiY of the 
origin of notions beyond experience. He explains that the arrange¬ 
ment of facts requires " general supplementary notions {Hiilfs- 
begriffe), which are not contained in experience itself, but are gained 
by a process of logical treatment of tltis experience." Of these 
supplementary notions he holds that the moat general is that of 
causality, coming from the necessity of thought that all our experi¬ 
ences shall be arranged according to ground and consequent. Thai 
sense only rives to experience coexistences and sequences of appear¬ 
ances, ns Hume said and Kant allowed, is also Wundt’s starting- 
point. How then do we arrive at causality ? Not, says Wundt, 
by association, as Hume said, but by thinking; not. however, by 
a priori thinking, as Kant said, but by logical thinking, by applying 
the logicri principle of ground and consequent (which Leibnitz 
had called me principle of sufficient reason) as a causal law to 
empirical appearances. Now, Wundt is aware that this is not 
always po^ble, for he holds that the logical principle of ground 
belongs generally to the connexion of thoughts, the causal law to 
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the combination of empirical appearances. Nevertheless he believes 
that, when we con apply measures to the combination of empirical 
appearances, then we con apply the logical principle as causal law 
to this combination, and say f^t one appearance is the cause of 
another, thus adding a notion of causality not contained in the 
actual observations, but specializing the general notion of causality. 
He quotes as an instance that Newton in tliis way added to the 
planetary appearances contained in Kepler’s laws the gravitation 
of the planets to the sun. as a notion of causaUW not contained in 
the appearances, and thus discovered that gravitation is the cause 
of the appearances. But Newton had already discovered before¬ 
hand in the mechanics of terrestrial bodies that gravitation con¬ 
stantly causes similar facts on the earth, and did not derive that 
cause from any logical ground beyond experience, any more than 
he did fhe third law of motion. Wundt does not realize that, though 
we can often use a cause or real ground {principium essendi) as 
a logical ground (principium cognoscendi) for deducing effects, we 
can do so only when we have previously inferred from experience 
that that kind of cause docs produce that kind of effect (sec Logic). 
Otherwise, logical ground remains logical ground, as in any non- 
causal syllogism, such as the familiar one from " All men are mortal," 
which causes me to know that 1 shall die, without telling me the 
cause of death. Wundt, however, having satisfied himself of the 
power of mere logical thought beyond experience, goes on to further 
apply his hypothesis, and supposes that, in deaUng with the physical 
world, logical thinking having added to experience the ' supple¬ 
mentary notion " of causality as the connexion of appearances 
which vary together, adds also the " supplementary notion ’’ of 
substance as suKstmtura of the connected appearances. But, 
using substance as he does always in the Kantian sense of permanent 
substratum beneath changing phenomena, and never in the Aris¬ 
totelian sense of any distinct thing, he proceeds to make distinctions 
between the applications of causality and of substance. Even 
in the physical, he confines substance to matter, or what Aristotle 
would call material causes, thus makes its power to be merely 
pas.sivc, and limits substantial causality to potential energy, while 
he supposes that actual causality is a relation not of substances 
but of events. On this false abstraction Sigwart has made an 
excellent criticism in an appendix at the end of his Logic, where he 
remarks fhat we cannot isolale events from the substances of which 
they arc attribute.s. Motions do not cause motions; one body 
moving causes another body to move : whal we know is causal 
.substances. Secondly, when Wundt comes to the psychical, 
he naturally infers from his narrow Kantian definition of substance 
that there is no proof of a substrate over and above all mental 
operations, and frisely thinks that he has proved that there is no 
substance mentally operating in the Aristotelian sense. Thirdly, 
on the grounds that logical thinking adds the notion of substance, 
as substrate, to experience of the physical, but not ol the psychical, 
and that the most proper being of mind is will, he concludes 
that wills are not active substances, but substance-generating 
activities (" nicht thfltige Substanzen sondern aubstanzeVzeugende 
Thiitigkeiten," System, 429). 

What kind of metaphysics, then, follows from this rompoumi 
of psychology and epistemology ? As with Kant against 
Hume, so with Wundt against Mach and Avenarius, the world 
we know will contain something more than mere complexes of 
sen.sations, more than pure experience : with Wundt it will be 
a world of real causes and some substances, constituted partly 
by experience and partly by logical thinking, or active inner will. 
Hut as with Kant, so with Wundt, this world will be only the 
richer, not the wider, for these notions of understanding; because 
they are only contributed to the original experience, and, being 
mentally contributed, only the more surely confine knowledge 
to experience of mental phenomena. Hence, according to 
Wundt, the world we know is still unitary expeiience, distin¬ 
guished, not separated, into subject and object, aggregates of 
ideas analysed by judgment and combined by inference, an 
object of idea elaborated into causes and substances by logical 
thinking, at most a world of our ideas composed out of our 
sensations, and arranged under our categories of our under¬ 
standing by our inner wills, or a world of our ideating wills; 
but nothing else. It is Wundt’s own statement of his .solution 
of the epistemological problem “ that on the one hand the whole 
, outer world exists for us only in our ideas, and that on the other 
hand a consciousness without objects of idea is an empt)’ abstrac¬ 
tion which possesses no actuality ” (System, 212-213). There 
remains his theory of reason. His pupil, Oswald Kiilpe (1862- 
), who bases his Grundri'ss der Psychologie on the hypothesis 
of unitary experience, says in his Einleitung in die Pkitosophie 
(1895) 4th ed. 1Q07) that Wundt in his System derives the right 
of metaphysics to transcend experience from similar procedure 
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within the limits of the special sciences. This is Wundt’s 
view, but only in the sense that teason passes from ideas to 
“ ideals,” whether in the special sciences or in meu^hysics. 
Reason, as in most modem psychologies and idealisms, is mtro- 
duced by Wundt, after all sorts of operations, too late; and, 
when at length introduced, it is described as going beyond 
ideas and notions to “ ideals ” (Idem), as an ideal continuation 
of series of thoughts beyond given experience—nothing more. 
Reason, according to Wundt, is like pure reason according to 
Kant; except that Wundt, receiving Kantism through Neo- 
Kantism, thinks that reason arrives at “ ideals ” not a priori, 
but by the logical process of ground and consequent, and, 
having abolished the thing in itself, will not follow Kant in his 
inconsequent passage from pure to practical reason in order to 
postulate a reality corresponding to “ ideals ” beyond experience. 
Wundt, in fact, agrees with Lange: that reason transcends 
experience of phenomena only to conceive “ ideals.” This 
being so, he finds in mathematics two kinds of transcendence- 
real, where the transcendent, though not actual in experience, 
can become partly so, e.g. the divisibility of magnitudes; 
imaginary, where it cannot, e.g. n-dimensions. He supposes in 
metaphysics the same transcendence in forming cosmological, 
psychological, and ontological “ ideals.” He supposes real as 
well as imaginary transcendence in cosmological “ideals”; 
the former as to the forms of space and time, the latter as to 
content, e.g. atoms. But he limits psychological and ontological 
“ ideals” entirely to imaginary transcendence. The result 
is that he confines metaphysical transcendence to “ a process 
into the imaginary ” as regards the substantial and causal 
content of cosmological “ ideals,” and altogether as regards 
psychological and ontological “ ideals.” Thus, according to 
him, in the first place reason forms a cosmological “ ideal ” of 
a multitude of simple units related; secondly, it forms a psycho¬ 
logical “ ideal ” of a multitude of wills, or substance-generating 
activities, which communicate with one another by ideas so 
that will causes ideas in will, while together they constitute a 
collective will, and it goes on to form the moral ideal of humanity 
(das sittliehe Menschheitsideal)\md, thirdly, it forms an ontologi¬ 
cal “ ideal ” of God as ground of this moral “ ideal,” and there¬ 
with of all being as means to this end, and on “ideal ” of God 
as world-will, of which the world is development, and in which 
individual wills participate each in its sphere. “ Herein,” 
says Wundt, “ consists the imperishable truth of the Kantian 
proposition that the moral order of the world is the single real 
proof of the existence of God ” (System, 405; cf. 430). “ Only,” 
he adds, “ the expression proof is here not admissible. Rational 
‘ ideals ’ are in general not provable.” As the same limit i.s 
applied by him to all transcendent rational “ ideals,” and 
especially to those which refer to the content of the notion 
of the world, and, like all psychologial and ontological “ ideals,” 
belong to the imaginary transcendent, his conclusion is that 
reason, in transcending experience, logically conceives “ ideals.” 
but never logically infers corresponding realities. 

The conclusion that reason in transcending experience can 
show no more than the necessity of “ ideals ” is the only con¬ 
clusion which could follow from Wundt’s phenomenalism in 
psychology, logic and epistemology. If knowledge is experience 
of ideas distinguished by inner will of apperception into subject 
and object in inseparable connexion, if the starting-point is 
ideas, if judgment is analysis of an aggregate idea, if inference 
is a mediate reference of the members of an aggregate of ideas 
to one another, then, as Wundt says, all we can know, and 
all reason can logically infer from such data, is in our ideas, 
and consciousness without an object of idea i.s an abstraction; 
so that reason, in tramscending experience, can show the necessity 
Of ideas and “ ideals,” but infer no corresponding reality beyond, 
whether in imture, or in Man, or in God. Wundt, starting from 
a psychology of unitary experience, deduces a consistent meta¬ 
physics of no inferenceof things transcending experience through¬ 
out—or rather until he came to the very last sentence of his 
System der Philosophie (1889), where he suddenly passes from 
a necessity of “ ideals ” (Idem), to a necessity of “ faith ” 


(Gltmhm), without “ knowledge V (Wissen). He foigets appar¬ 
ently that faith is a belief in things beyond ideas tmd ideals, 
which is impossible in his pyschology of judgment and logic of 
inference. The fact is that his System may easily seem to prove 
more than it does. He describes it os idealism in the form of 
ideal realism, because it recognizes an ideating will requiring 
substance as substratum or matter for outer relations of pheno¬ 
mena. But when we look for the evidence of any such will 
beyond ourselves and our experience, we find Wundt offering 
nothing but on ontological “ ideal ” of reason, and a moral 
“ ideal ” requiring a religious “ ideal,” but without any power 
of inferring a corresponding reality. The System then ends 
with the necessity of on “ ideal ” of God as world-will, but 
provides no ground for the necessity of any belief whatever in 
the being of God, or indeed in any being at all beyond our own 
unitary experience. 

Wundt, however, afterwards wrote an Einleitung in die 
Philosophie (1901; 4th ed., 1906), in which he speaks of realism 
in the form of ideal realism as the philosophy of the future. 
It is not to be idealism which resolves everything into spirit, 
but realism which gives the spiritual and the material each 
its own place in harmony with scientific consciousness. It is 
not to be dualistic but monistic realism, because matter is not 
separate from spirit. It is not to be materialistic but ideal 
realism, because the physical and the psychical are inseparable 
parallels inexplicable by one another. It is to be monistic ideal 
realism, like that of P'ichte and Hegel; not, however, like theirs 
idealistic in method, a Phantastisches Begriffsgehdude, but 
realistic in method, a Wissmsehaftliehe Philosophie. It is to 
be ideal realism, as in the System. It is not to be a species of 
idealism, as in the System —but of realism. How are we to 
understand this change of front ? We can only explain it by 
supposing that Wundt wishes to believe that, beyond the 
“ ideal,” there really is proof of a transcendent, ideating, sub¬ 
stance-generating will of God; and that he is approaching the 
noumenal voluntarism of- his younger contemporary Paulsen. 
But to make such a conversion from phenomenalism plausible, 
it is necessary to be silent about his whole psychology, logic, 
and epistemology, and the consequent limitation of knowledge 
to experience, and of reason to ideas and “ ideals,” without any 
power of inferring corresponding things. 

What a pity it is that Wundt had committed himself by his 
psychology to phenomenalism, to unitary experience, and to 
the limitation of judgment and reason to ideas and ideals I ” 
I'br his phenomenalism prevents him from consistently saying 
the truth inferred by reason—that there is a world beyond 
experience, a world of Nature, and a will of God, real as well as 
ideal. To understand Wundt is to discover what a mess modern 
psychology has made to metaphysics. To understand pheno¬ 
menal idealism in Germany is to di.scover what a narrow world 
is to be known from the transcendental idealism of Kant shorn 
of Kant’s inconsistencies. "I'e understand noumenal idealism 
in Germany and the rise of metaphysical idealism in modern 
times is to discover that psychological is the origin of all meta¬ 
physical idealism. If we perceive only what is mental, all that 
we know is only mental. But who has proved that psychological 
starting-point ? Who has proved that, when I scent an odour 
in my nostrils, I apprehend not odour but a sensation of odour; 
and so for the other senses ? Sensation, as Aristotle said, 
is not of itself: it is the apprehension of a sensible object in the 
organism. I perceive pressure, heat, colour, sound, flavour, 
odour, in my five senses. Having felt reciprocal pressures in 
touch, I infer similar pressures between myself and the external 
world. 

6.—English Ideallsm 

I. The Followers of Hume’s Phmommalism. —Compared 
with the great systems of the Germans, English idealism in the 
19th century shows but little originality. It has been largely 
borrowed either from previous English or from later German 
idealism, and what originality it has possessed has been mainly 
shown in that spirit of eclectic compromise which is so dear 
to the English mind. The predominant influence, on the whole, 
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has been the phenomenalism of Hume, with its slender store of 
sensations, ideas and associations; and its conclusion that all 
we know is sensations without any known thinkers or any other 
known things. This phenomenalism was developed by James 
Mill (177J-1836) and J. S. Mill (1806-1873), ond has since 
been continued by A. Bain. It also became the basis of the 
philosophies of Huxley and of Spencer on their phenomenalistic 
side, it is true that Spencer’s “ transfigured realbm ” contains 
much that was not dreamt of by Hume. Spencer widens the 
empirical theory of the origin of knowledge by his brilliant 
hypothesis of inherited organized tendencies, which has influ¬ 
enced all later psychology and epistemology, and tends to it kind 
of compromise between Hume and Kant. He describes his 
belief in an unknowable absolute as “ carrj'ing a step farther 
the doctrine put into shape by Hamilton and Mansel.” He 
develops this belief in an absolute in connexion with his own 
theory of evolution into something different both from the 
idealism of Hume and the realism of Hamilton, and rather 
falling under the head of materialism. Nevertheless, as he 
believes all the time that everything knowable throughout the 
whole world of evolution is phenomena in the sense of subjective 
affections of consciousness, and as he applies Hume’s distinction 
of impressions and ideas as a distinction of vivid and faint 
states of consciousness to the distinction of ego and non-ego, 
spirit and matter, irmer and outer phenomena, his philosophy of 
the world as knowable remains within the limits of phenomenal¬ 
ism. Nothing could be more like Hume than his final statement 
that what we are conscious of is subjective affections produced 
by objective agencies unknown and unknowable. The “ anti- 
realism,” which takes the lion’s share in “ transfigured 
realism,” is simply a development of the phenometulism of 
Hume. Hume was also at the bottom of the philosophies of 
G. H. Lewes, who held that there is nothing but feelings, and 
of W. K. Clifford. Nor is Hume ye,t dethroned, as we sec 
from the works of Karl Pearson and of William James, who, 
though on American, has exercised a considerable influence on 
English thought. The most flourishing time of phenomenalism, 
however, was during the lifetime of J. S. Mill. It was 
counteracted to some extent by the study at the universities 
of the deductive logic of Aristotle and the inductive logic of 
Bacon, by parts of Mill’s own logic, and by the natural realism 
of Keid, Stewart, and Hamilton, which met Home’s scepticism 
by asserting a direct perception of the external world. But 
natural realism, os finally interpreted by Hamilton, was too 
dogmatic, too unsystematic, and too confused with elements 
derived from Kantian idealism to withstand the brilliant 
criticism of Mill’s Examination of Sir William Hamilton’s 
Philosophy (1865), a work which for a time almost persuaded us 
that Nature as we know it from sensations is nothing but per¬ 
manent possibilities of sensation, and oneself only a series of 
states of consciousness. 

2. The Influence of Kant and Hegel. —Nevertheless, there 
have never been wanting more soaring spirits who, shocked 
at the narrowness of the popular phenomenalism of Hume, 
have tried to find a wider idealism. They have, as a rule, 
sought it in Germany. Before the beginnmg of the 19th century, 
Kant had made his way to England in a translation of some of 
his works, and in an account of the Elements of the Critical 
Philosophy by A. F. M. Willich, both published in 3798. After 
a period of struggle, the influence of Kant gradually extended, 
and, as we see in the writings of Coleridge and Carlyle, of Hamil¬ 
ton and Mansel, of Green and Caird, of Laurie, Martineaii and 
others, has secured an authority over English thought almost 
equal to that of Hume (see Idealism). Both philosophers 
appeal to the EngUsh love of experience, and Kant had these 
advantages over Hume : that wdthin the narrow circle of sensible 
phenomena his theory of understanding gave to experience 
a fuller content, and that beyond phenomena, however incon¬ 
sistently, his theory of reason postulated the reality of God, 
freedom and immortality. Other and wider German philo¬ 
sophies gradually followed that of Kant to England. Coleridge 
(1772-1834) not onty called attention to Kant’s distinction 
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between understanding and reason, but also introduced his 
countrymen to the noumenal idealism of Schelling. In the 
Biographia Literaria (1817) he says that in Schelling’s Natur- 
phUosophie and System des Iranscendentalen Idealismus he first 
found a general coincidence with much that he had tolled out 
for himself, and he repeated some of the main tenets of Schelling. 
Carlyle (3795-1883) laid more emphasis on Fichte. At the height 
of his career, when between 1840 and 1850 many of Fichte’s 
works were being translated in the Catholic Series, he called 
attention to Fichte’s later view that all earthly things are but 
as a vesture or appearance under which the Divine idea of the 
world is the reality. Extravagant as this noumenalism is, it 
was a healthy antidote to the phenomenalism of the day. 
Among other followers of Cierman idealism were J. F. Ferrier 
(9.P.), who adopted the hypothesis of Schelling and Hegel that 
there is one absolute intelligence (see his Lectures and Philo¬ 
sophical Remains, 1866, i. r-33; ii. 545-568), and J. Hutchison 
Stirling (q.v.). About the same time Benjamin Jowett {q.v.) had 
been studying the philsopiiy of Hegel; but, being a man 
endowed with much love of truth but with little belief in first 
principles, he wa.s too wise to take for a principle Hegel’s assump¬ 
tion that different things are the same. He had, however, 
sown seeds in the minds of two distinguished pupils, T; H. 
Green and E. Caird (?.».). Both proceeded to take Hegelian¬ 
ism seriously, and between them spread a kind of Hegelian 
orthodoxy in metaphysics and in theology throughout Great 
Britain. Green (Prolegomena to Ethics, ^^^ 3 % j -h Ortea 
tried to effect a harmony of Kant and Hegel ' ' ***”" 
by proceeding from the epistemology of the former to the 
metaphysics of the latter. Taken for granted the Kantian 
hypothesis of a sense of sensations requiring synthesis by under¬ 
standing, and the Kantian conclusion that Nature as known 
consists of phenomena united by categories as objects of experi¬ 
ence, Green argued, in accordance with Kant’s first position, 
that knowledge, in order to unite the manifold of sensations 
by relations into related phenomena, requires unifying intelli¬ 
gence, or what Kant called synthetic unity of apperception, 
which cannot itself hr sensation, because it arranges sensations; 
and he argued, in accordance with Kant’s second position, that 
therefore Nature itself as known requires unifying intelligence to 
constitute the relations of its phenomena, and to m^e it a 
connected world of experience. When Green said that “ Nature 
is the system of related appearances, and related appearances 
are impossible apart from the action of on intelligence,” he was 
.speaking as a pure Kantian, who could be answered only by 
the Aristotelian position that Nature consists of related bodies 
beyond appearances, and by tbe realistic supposition that there 
is a tactical sense of related bodies, of the inter-resisting members 
of the organism, from which reason infers similar related bodies 
beyond sense. But now, whatever opinion we may have about 
Nature, at all events, as Green saw, it does not come into exist¬ 
ence in the process by which this person or that begins to think. 
Nature is not my nature, nor your nature, but one. From this 
fact of unity of Nature and of everything in Nature, combined 
with the two previous positions accepted, not from Nature, but 
from Kant, Green proceeded to argue, altogether beyond Kant, 
that Nature, being one, and also requiring unifying intelligence, 
requires one intelligence, an eternal intelligence, a single spiritual 
principle, prior to, and the condition of, our individual knowledge. 
According to him, therefore, Nature is one system of phenomena 
united by relations as objects of experience, one system of related 
appearances, one system of one eternal intelligence which 
reproduces itself in us. The “ true account ” of the world in 
his own words is ” that the concrete whole, which may be de¬ 
scribed indifferently as an eternal intelligence realized in the 
related facts of the world, or as a system of-related facts rendered 
possible by such an intelligence, partially and gradually repro¬ 
duces itself in us, communicating piecemeal, but in inseparable 
correlation, understanding and the facts understood, experience 
and the experienced world.” Nobody can mistake the Schellin- 
gianand Hegelian nature of this conclusion. It is the Hegelian 
view that the world is a system of absolute reason. But it is 
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not a Kantian view; and it is necessaiy to correct two confusions 
of Kant and Hegel, which have been imparted with Hegelianism 
by Green and Caird. Ferrier was aware that in Kant's system 
“ there is no common nature m all intelligence ” (Lectures, ii. 
568). Green, on the other hand, in deducing his own conclusion 
that the world is, or is a system of, one eternal intelligence, 
incautiously put it forward as " what may be called broadly 
the Kantian view ” (Prclegomma, § 36), and added that he 
follows Kant “ in maintaining that a single active conscious 
principle, by whatever name it be called, is necessary to consti¬ 
tute such a world, as the condition under which alone phenomena, 

i. e. appearances to consciousness, can be related to each other 
in a single universe ” (§^). He admitted, however, that Kant 
also asserted, beyond this single universe of a single principle, a 
world of unknowable things in themselves, which is a i^tian not 
a Hegelian world. But Caird endeavoured to break down even 

this second barrier between Kant and Hegel. Accord- 
' ing to Caird, Kant “ reduces the inaccessible thing 
in itself (which he at first speaks of as affecting our sensibility) 
to a noumenon which is projected by reason itself ” (Essays, 

ii. 405); and in the Transcendental Dialectic, which forms the 
last part of Kant’s Kriiik, the noumenon becomes the object 
of an intuitive understanding “ whose thought,” says Caird, 
“ is one with the existence of the objects it knows ” (ibid. 41a, 
413). Kant, then, as interpreted by English Hegelians, already 
believed, before Hegel, that there is one intelligence common 
to all individuals, and that a noumenon is a thought of this 
common intelligence, “ an ideal of reason so that Kant was 
trying to be a Hegelian, holding that the world has no being 
beyond the thoughts of one intelligence. But history repeats 
itself; and these same two interpretations of Kant had already 
been made in the lifetime of Kant by Fichte, in the two Intro¬ 
ductions to the Wissenschaftslehre, which he published in his 
Philosophicd Journal in 1797. Now, the curious fact is, that 
Kant himself wrote a most indignant letter, dated 7th August 
1799 (Kant’s Werke, ed. Hartenstein, viii. 600-601), on purpose 
to repudiate all connexion with Fichte. Fichte’s Wissen- 
schaftslehre, he said, is a completely untenable system, and a 
metaphysics of fruitless apices, in which he disclaimed any 
participation; his own Kriiik he refused to regard as a pro¬ 
paedeutic to be construed by the Fichtian or any other stand¬ 
point, declaring that it is to be understood according to the 
letter; and he went so far as to assert that his own critical 
philosophy Ls so satisfactory to the reason, theoretical and 
practical as to be incapable of improvement, and for all future 
ages indispensable for the highest ends of humanity. After 
this letter it cannot be doubted tliat Kant not only differed 
wholly from Fichte, both about the synthetic unity of appercep¬ 
tion and about the thing in itself, but also is to be construed 
literally throughout. When he sakl that the act of consciousness 
“ 1 think,” is in aUem Dewusstsein ein und dassell)e, he meant, 
as the whole context shows, not that it is one ui all thinkers, 
but only that it accompanies all my other ideas and Ls one and 
the same in all my consciousness, while it is different in different 
thinkers. Though again in the Transcendental Dialect he spoke 
of pure reason conceiving “ ideab ” of noumena, he did not mean 
that a noumenon is nothing but a thought arising only tluough 
thinking, or projected by reason, but meant that pure reason 
can only conceive the ‘‘ ideal ” while, over and above the 
“ ideal ” of pure reason, a noumenon Ls a real thing, a thing in 
itself, which is not indeed known, but whose existence is postu¬ 
lated by practical reason in the three instances of God, freedom, 
and immortality. Consequently, Kant’s explanation of the unity 
afi®,thing is that there is always one thing in itself causing in 
ui^Dphy phenomena, which as understood by us are objectively 
viH^hi^ all our consciousnesses. What Kant never said and 
what hw whole philosophy prevented his saying, was that a 
single thing is a single thought of a single consciousness; either 
of men, as in Fichte’s philosophy, or of God and man, as in 
Hegel’s. The passage from Kant to Hegel attempted by Green, 
and the harmony of Kant and Hegel attempted by Green and 
Caird, are unhistorical, and have caused much confusion of 


thought. The roecess, tho'efore, of the works of Green and 
Caird must stand or fall by their Hegelianism, which haa hu^d 
secured many adherents, partly metaphysial and partly theo¬ 
logical. Among the former we may mention W. Wallace, the 
translator of moat of Hegel’s EncyldopUdie, who had previously 
learnt Hegelianism from Ferrier; W. H. Fairbrother, who has 
written a faithful account of The Philosophy of Thomas Hill 
Green (1896); R. L. Nettleship, D. G. Ritchie, J. H. Muirhead, 
J. S. Mackenzie, and J. M. E, M'Taggart, who doses his acute 
Studies in Hegelian Cosmology (1901) with “ the possibility of 
finding, above ail knowledge and volition, one all-embracing unity, 
which Ls only not true, only not good, because all truth and all 
goodness are but distorted shadows of its absolute perfection— 
‘ das Unbegreiflidie, weil es der Begriff selbst ist.’ ” 

There are still to be mentioned two English Hegelians, who 
have not confused Kant and Hegel as Green did; namely, 
Simon Somerville Laurie (1829-1909) and F. H. Bradl^r 
(b. 1846), fellow of Merton College, Oxford. 

Ijiurie wrote Meiaphysica, nova et vetusta, a Return to Dualism, 
by Scotus Novanlicus (1884; 2nd ed., enlarged, iSfip), HU attitude 
to Green is expressed towards the end of Iiis book, where , 

he says: “ The more recent argument for God which numrts, 

resolves itself into the necessity of a self-distinguishing one basis 
to which nature as a mere system of relations must be referred, is 
supply the old argument of the necessity for a First Cause dressed 
up in new clothes. Not by any means an argument to be despised, 
but stopping short of the truth through an inadequate analytic 
of knowledge.” His aim is to remedy this defect by psychology, 
under the conviction that a true metaphysics is at bottom 
psychology, and a true psychology fundamentally metaphysics. 
Ihs p.sychology is founded on a proposed distinction between 
” attuition " and reason. His theory of " attuition," by which he 
supposes that we become conscious of objects outside ourselves, 
is W " return to duahsm,” and is iitdeed so like natural realism as 
to suggest that, like Fcnier, he starts from Hamilton to end in 
Hegel, As, however, ho does not suppose that we have a direct 
perception of something resisting the organism, such as Hamilton 
maintained, it becomes necessaiy to state exactly what he means 
by " attuition," It is, aucordi^ to him, something more than 
sensation, but less than perception; it is common to us with lower 
animals such as dogs; its operation consists in co-ordinating sen¬ 
sations into an aggregate which the subject throws back into 
space, and thereby has a consciousness of a total object outside 
itself, e.g. a stone or a stick, a man or a moon. He carries its 
operation belore reason still farther, supposing that " attuition ” 
makes particular inferences about outside objects, and that a man, 
or a dog, through association " attuites ” sequence and invariable¬ 
ness of succession, and, in fact, gets a.s far in the direction of causation 
as Hume thought it possible to go at all. Laurie's view is that a 
dug who has no higher faculty than “ attuition,” can go no farther; 
but that a man goes farther by reason. He thinks that ” attuition ” 
gives us consciousness of an object, but without knowledge, and 
that knowledge begins with reason. His theory of reason brings 
him into contact with the German idcahsts; he accepts from Kant 
the hypothesis of synthe^iis and a priori categories, from Fichte the 
hypothesis that will is necessaiy to reason, from Schelling and 
Hegel the hypothesis of universal reason, and of an identity between 
the cosmic reason and the reason of man, in which he agrees also 
with Green and Caird. Hut he has a peculiar view of the powers 
of reason; tliat (i) under the law of excluded middle it states alterna¬ 
tives, A or H or C or D; (2) under the law of contradiction it negates 
B, C, I); (3) under the law of .sufficient reason it says " therefore 
and (4) under the law of identity it concludes, A is A. In working 
out this process he supposes tliat reason throws into consciousness 
a prion categories, synthetic predicates a prion, or, as he also calls 
them, " dialectic percepts.” Of these the most important is cause, 
of which his theory, in short, is that by this a priori category and 
the process of reason we go on from sequence to consequence; first 
statmg that an effect may be caused by several alternatives, then 
negating all but one, next concluding that this one as sufficient reason 
is cause, and finally attaining the necessity of the causal nexus by con¬ 
verting causality into identity, e.g. instead of " Fire bums wood,” 
putting " Fire is comburent, wood is combustible." Lastly, while he 
agrees with Kant about a priori categories, he differs about the 
knowlcdgu to be got out of them. I^nt, SA^^ing them only to 
sensations, concluded that wc can know noui||M beyond by their 
means. Hut Laurie, applying them to “ attuitlons ” of objects out¬ 
side, considers that, though they are “ reason-bom," yet they make us 
know the objects outside to which they are applied. 'Ims is the 
farthest point of his dualism, which sugge|g(,a realistic theory of 
knowledge, different in process from Il^Bfeon's, but with the 
same result. Not so : Laurie is a Hegelian, 4Mng Kant’s categories, 
as Hegel did, to argue that they are true not only of thoughts but 
of things; and for the same reason, that thinra and <i||uglits are the 
same. At first in his psychology ho speaks of fljHlMito ” 
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has been the phenomenalism of Hume, with its slender store of 
sensations, ideas and associations; and its conclusion that all 
we know is sensations without any known thinkers or any other 
known things. This phenomenalism was developed by James 
Mill (177J-1836) and J. S. Mill (1806-1873), ond has since 
been continued by A. Bain. It also became the basis of the 
philosophies of Huxley and of Spencer on their phenomenalistic 
side, it is true that Spencer’s “ transfigured realbm ” contains 
much that was not dreamt of by Hume. Spencer widens the 
empirical theory of the origin of knowledge by his brilliant 
hypothesis of inherited organized tendencies, which has influ¬ 
enced all later psychology and epistemology, and tends to it kind 
of compromise between Hume and Kant. He describes his 
belief in an unknowable absolute as “ carrj'ing a step farther 
the doctrine put into shape by Hamilton and Mansel.” He 
develops this belief in an absolute in connexion with his own 
theory of evolution into something different both from the 
idealism of Hume and the realism of Hamilton, and rather 
falling under the head of materialism. Nevertheless, as he 
believes all the time that everything knowable throughout the 
whole world of evolution is phenomena in the sense of subjective 
affections of consciousness, and as he applies Hume’s distinction 
of impressions and ideas as a distinction of vivid and faint 
states of consciousness to the distinction of ego and non-ego, 
spirit and matter, irmer and outer phenomena, his philosophy of 
the world as knowable remains within the limits of phenomenal¬ 
ism. Nothing could be more like Hume than his final statement 
that what we are conscious of is subjective affections produced 
by objective agencies unknown and unknowable. The “ anti- 
realism,” which takes the lion’s share in “ transfigured 
realism,” is simply a development of the phenometulism of 
Hume. Hume was also at the bottom of the philosophies of 
G. H. Lewes, who held that there is nothing but feelings, and 
of W. K. Clifford. Nor is Hume ye,t dethroned, as we sec 
from the works of Karl Pearson and of William James, who, 
though on American, has exercised a considerable influence on 
English thought. The most flourishing time of phenomenalism, 
however, was during the lifetime of J. S. Mill. It was 
counteracted to some extent by the study at the universities 
of the deductive logic of Aristotle and the inductive logic of 
Bacon, by parts of Mill’s own logic, and by the natural realism 
of Keid, Stewart, and Hamilton, which met Home’s scepticism 
by asserting a direct perception of the external world. But 
natural realism, os finally interpreted by Hamilton, was too 
dogmatic, too unsystematic, and too confused with elements 
derived from Kantian idealism to withstand the brilliant 
criticism of Mill’s Examination of Sir William Hamilton’s 
Philosophy (1865), a work which for a time almost persuaded us 
that Nature as we know it from sensations is nothing but per¬ 
manent possibilities of sensation, and oneself only a series of 
states of consciousness. 

2. The Influence of Kant and Hegel. —Nevertheless, there 
have never been wanting more soaring spirits who, shocked 
at the narrowness of the popular phenomenalism of Hume, 
have tried to find a wider idealism. They have, as a rule, 
sought it in Germany. Before the beginnmg of the 19th century, 
Kant had made his way to England in a translation of some of 
his works, and in an account of the Elements of the Critical 
Philosophy by A. F. M. Willich, both published in 3798. After 
a period of struggle, the influence of Kant gradually extended, 
and, as we see in the writings of Coleridge and Carlyle, of Hamil¬ 
ton and Mansel, of Green and Caird, of Laurie, Martineaii and 
others, has secured an authority over English thought almost 
equal to that of Hume (see Idealism). Both philosophers 
appeal to the EngUsh love of experience, and Kant had these 
advantages over Hume : that wdthin the narrow circle of sensible 
phenomena his theory of understanding gave to experience 
a fuller content, and that beyond phenomena, however incon¬ 
sistently, his theory of reason postulated the reality of God, 
freedom and immortality. Other and wider German philo¬ 
sophies gradually followed that of Kant to England. Coleridge 
(1772-1834) not onty called attention to Kant’s distinction 
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between understanding and reason, but also introduced his 
countrymen to the noumenal idealism of Schelling. In the 
Biographia Literaria (1817) he says that in Schelling’s Natur- 
phUosophie and System des Iranscendentalen Idealismus he first 
found a general coincidence with much that he had tolled out 
for himself, and he repeated some of the main tenets of Schelling. 
Carlyle (3795-1883) laid more emphasis on Fichte. At the height 
of his career, when between 1840 and 1850 many of Fichte’s 
works were being translated in the Catholic Series, he called 
attention to Fichte’s later view that all earthly things are but 
as a vesture or appearance under which the Divine idea of the 
world is the reality. Extravagant as this noumenalism is, it 
was a healthy antidote to the phenomenalism of the day. 
Among other followers of Cierman idealism were J. F. Ferrier 
(9.P.), who adopted the hypothesis of Schelling and Hegel that 
there is one absolute intelligence (see his Lectures and Philo¬ 
sophical Remains, 1866, i. r-33; ii. 545-568), and J. Hutchison 
Stirling (q.v.). About the same time Benjamin Jowett {q.v.) had 
been studying the philsopiiy of Hegel; but, being a man 
endowed with much love of truth but with little belief in first 
principles, he wa.s too wise to take for a principle Hegel’s assump¬ 
tion that different things are the same. He had, however, 
sown seeds in the minds of two distinguished pupils, T; H. 
Green and E. Caird (?.».). Both proceeded to take Hegelian¬ 
ism seriously, and between them spread a kind of Hegelian 
orthodoxy in metaphysics and in theology throughout Great 
Britain. Green (Prolegomena to Ethics, ^^^ 3 % j -h Ortea 
tried to effect a harmony of Kant and Hegel ' ' ***”" 
by proceeding from the epistemology of the former to the 
metaphysics of the latter. Taken for granted the Kantian 
hypothesis of a sense of sensations requiring synthesis by under¬ 
standing, and the Kantian conclusion that Nature as known 
consists of phenomena united by categories as objects of experi¬ 
ence, Green argued, in accordance with Kant’s first position, 
that knowledge, in order to unite the manifold of sensations 
by relations into related phenomena, requires unifying intelli¬ 
gence, or what Kant called synthetic unity of apperception, 
which cannot itself hr sensation, because it arranges sensations; 
and he argued, in accordance with Kant’s second position, that 
therefore Nature itself as known requires unifying intelligence to 
constitute the relations of its phenomena, and to m^e it a 
connected world of experience. When Green said that “ Nature 
is the system of related appearances, and related appearances 
are impossible apart from the action of on intelligence,” he was 
.speaking as a pure Kantian, who could be answered only by 
the Aristotelian position that Nature consists of related bodies 
beyond appearances, and by tbe realistic supposition that there 
is a tactical sense of related bodies, of the inter-resisting members 
of the organism, from which reason infers similar related bodies 
beyond sense. But now, whatever opinion we may have about 
Nature, at all events, as Green saw, it does not come into exist¬ 
ence in the process by which this person or that begins to think. 
Nature is not my nature, nor your nature, but one. From this 
fact of unity of Nature and of everything in Nature, combined 
with the two previous positions accepted, not from Nature, but 
from Kant, Green proceeded to argue, altogether beyond Kant, 
that Nature, being one, and also requiring unifying intelligence, 
requires one intelligence, an eternal intelligence, a single spiritual 
principle, prior to, and the condition of, our individual knowledge. 
According to him, therefore, Nature is one system of phenomena 
united by relations as objects of experience, one system of related 
appearances, one system of one eternal intelligence which 
reproduces itself in us. The “ true account ” of the world in 
his own words is ” that the concrete whole, which may be de¬ 
scribed indifferently as an eternal intelligence realized in the 
related facts of the world, or as a system of-related facts rendered 
possible by such an intelligence, partially and gradually repro¬ 
duces itself in us, communicating piecemeal, but in inseparable 
correlation, understanding and the facts understood, experience 
and the experienced world.” Nobody can mistake the Schellin- 
gianand Hegelian nature of this conclusion. It is the Hegelian 
view that the world is a system of absolute reason. But it is 
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his final conclusion is that “ oxistHioe—^the absolute—is known 
to us in feeling,” and ** the external changes ate ^mbolized as 
motion, because that is the mode of feeling into which all OAers 
are translated when objectively considered: objective consider¬ 
ation being the attitude of looking at the phenomena, whereas 
subjective consideration is the attitude of any other sensible 
response.” He does not say what happens when we use vision 
alone and still infer that an external stimulus causes the internal 
sensation. But his metaphysics is an interesting example of a 
phenomenalist, sympathizing with noumenalists so different as 
Hegel and Fechner, and yet maintaining his phenomenalism. 
In this feature the phenomenalism of Lewes is the English 
parallel to the German phenomenalism of Wundt. At the .same 
time, and under the derivative influence of Wundt, rather than 
the more original inspiration of Fechner, W. K. Clifford (q.v.) was 
working out the hypothesis of psychophysical parallelism to a 
conclusion different from that of Lewes, and more allied to that 
of Leibnitz, the prime originator of all these hypotheses. Clifford 
w. K. advanced the hypothesis that the supposed un- 

CUHorO. conscious units of feeling, or psychical atoms, are the 
“ mind-stuff ” out of which everything physical and psychical 
is composed, and are also things in themselves, such as Kant 
supposed when he threw out the hint that after all “ the Ding-an- 
sich might be of the nature of mind ” (see Mind, 1878, p. 67). 
As a matter of fact, this “ mind-stuff ” of Clifford is far more 
like the “ petites perceptions ” of Leibnitz, from which it is 
indirectly derived. This hypothesis Clifford connected with the 
hypothesis of psychophysical parallelism. He maintained that 
the physical and the psychical are two orders which are parallel 
without interference; that the physical or objective order is 
merely phenomena, or groups of feelings, or ‘‘ objects,” while the 
psychical or subjective order is both a stream of feelings of which 
we are conscious in ourselves, and similar streams which we infer 
beyond ourselves, or, os he came to call them, " ejects that, 
if we accept the doctrine of evolution at all, we must carry these 
ejective streams of feelings through the whole organic world and 
beyond it to the inorganic world, us a “quasimental fact”; 
that at bottom both orders, the physical phenomena and the 
psychical streams, are reducible to feelings; and that therefore 
there is no reason against supposing that they arc tnade out of the 
sajne “ mind-stuff,” which is the thing-in-itself. The resem¬ 
blance of this noumenal idealism to that of Fechner is unmistak¬ 
able. The difference is that Clifford considers “ mind-stuff ” to 
be uncon.scious, and denies that there is any evidence of con¬ 
sciousness apart from a nervous system. He agrees with du 
Bois-Reymond in refusing to regard the univer.se as a vast brain 
animated by con.scious mind. He disagrees with Fechner’s 
hypothesis of a world-soul, the highest spirit, God, who embraces 
all psychophysical processes. Curiously enough, his follower 
G. J. Romanes (y.e.) took the one .step needed to bring Cliflordism 
I'ompletely back to Fechnerism. In his Rede Lecture on Mind 
and Motion (1885), he .said that Clifford’s deduction, that the 
a. J. universe.although cntirelycomposed of “mind-stuff,” 

Kommatt. is itself mindless, did not follow from his premisses. 
Afterwards, when the lecture was published in Mi?id and 
Motion and Monism (1895), work also contained a chapter on 

“ The World as an Eject,” in which Romanes again contended 
against Clifford that the world does admit of being regarded 
as an eject, that is, as a mind beyond one’s own. At the same 
time, he refused to regard this “ world-eject ” as personal, 
because personality implies limitation. He concludes that the 
integrating principle of the whole—the Spirit, as it were, of the 
Universe—must be something akin to, but immeasurably superior 
to, the “ psychism ” of man. Nothing can be more curious than 
the way in which a school of English philosophers, which originally 
started from Hume, the most sceptical of phenomenalists, thus 
gradually passed over to Leibnitz and Fechner, the originators 
of panpsychistic noumenalism. The Spirit of the Universe 
contemplated by Romanes is identical with the World-soul 
contemplated by Fechner. 

Karl Pearson {The Grammar oj Science, 1892,2nd enlarged ed., 
1900), starting from Hume’s phenomenal ide^ism, has developed 


views closely allied to Mach’s universal physical phendmenedogy. 
What Hume called repeated sequence Pearson calls “ routine " 
of perceptions, and, like his master, holds that cause is an ante¬ 
cedent Stage in a routine of perceptions; while he also acknow¬ 
ledges that his account of matter leads him very near to John 
Stuart Mill’s definition of matter as “ a permanent possibility of 
sensations.” His views, in his chapter on the Laws of Motion, 
that the physicist forms a conceptions] model of the universe by 
aid of corpuscles, that these corpuscles are only symbols for the 
component parts of perceptual bodies, and that force is a measure 
of motion, and not its cause, are the views of MaCh. At the end 
of this chapter he says that the only published work from the 
perusal of which he received any help in working out his 
views in 1882 and 1884, was Mach’s Die Mechanik in ihrer 
EntwicMung (188,^). Mach had begun to put them forward 
in i872,and Kirchhoff in 1874. But they may very well have 
been developed independently in Germany and in England 
from their common source in Hume. Their point is to stretch 
Hume’s phenomenalism so as to embrace all science, by con¬ 
tending that mechanism is not at the bottom of phenomena, 
but is only the conceptual shorthand by aid of which men of 
.science can briefly describe phenomena, and that all science is 
description and not explanation. These are the views of Mach 
and of Pearson, as we read them in the latter’s Preface. Nor 
can we find any difference, except the minute shade that Pearson 
takes up a position of agnosticism between Clifford’s assertion of 
“ mind-stuff ” and Mach’s denial of things in themselves. 

James Ward {q.v.), in Naturalism and Agnosticism (1899), 
starts from the same phcnnmenalistic views of Mach and Kirch¬ 
hoff about mechanics; he proceeds to the 
of duality within experience, which we have traced in 
the phenomenalisms of Schuppe, Avenarius and Wundt, and to 
the hypothesis of one consciousness, which appears variously in 
the German idealisms, not of Kant, as Ward thinks, but of Fichte. 
Hegel and Schuppe; and somehow he manages to end with the 
noumenalistic conclusion, that Nature is God’s Spirit. Though 
this work evinces a thoroughly English love of compromise, yet 
it is not merely eclectic, but is animated throughout by the 
in.spiration of his " old teacher, Lotze.” Lotze, as we saw, 
rejected bodily mechani.sm, reduced known bodies to phenomena, 
and concluded that reality is the life of God. Ward on the whole 
follows this triple scheme, but modifies it by new arguments 
founded on later German phenomenali.sm. 

Under the first head he .ittacks mechanics precisely as Mach 
had done (sec above); if thi.s attack had been consistently carried 
out it would have carried him no further than Mach. Under the 
second head, according to Ward, as according to Wundt, knowledge 
is experience; wc must start with the du^dity of subject and object, 
or perpetual reality, phenomenon, in the unity of experience, and 
not believe, as realists do, that either subject or object is distinct 
from this unity; morfMver, experience requires “ conation," because 
it is to interesting objects that the subject attends; conation is 
required fur all .synthesis, associative and intellective; thinking is 
doing; presentation, feeling, conation are one inseparable whole; 
and the unity of the subject is due to activity and not to a sub¬ 
stratum. But, in opposition to Wundt and in common with 
Schuppe, he Ixilieves that experience is (1) experience of the in¬ 
dividual, and (2) experience of the race, which is but an extension 
of individual experience, and is variously called, in the course of 
the discussion, universal, collective, conceptual, rational experience, 
consciousness in general, absolute consciousness, intelligence, and 
even, after Caird, " a perfect intelligence." He regards tliis uni¬ 
versal experience as the result entirely of intcrsubjective inter¬ 
course. and concludes that its subject is not numerically distinct 
from the subject of individual e^ericnce, but is one and continuous 
with it, and that its conceptions depend on the perceptions of 
individual experience. He infers the corollary that universal 
experience contums the .same duality of subjective and objective 
factors without dualism. He thinks that it is the origin of the 
categories of causality, which he refers to " conation," and sub¬ 
stance, which he attributes to the interaction of active subjects 
with their environment and to their intercourse with each other. 
He applies universal experience, as Schuppe docs, to explain the 
unity of the object, and its independence of individual but not of 
universal experience, holding that the one sun. and the whole 
world of intcrsubjective intercourse, or the " tcans-subjective" 
world, though " independent of the individual percipient as such," 
is " not independent of the universal experience,- but the objert 
of that experience ” (ii. 196-197). He apples universal experience 
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to eaplaia bow wo come, falsely in his opiBioit, to believe that the 
object of experience ri an independent thing; and ho uses three 
arguments, which are respectively those of Schuppe, Avenarius 
and Wundt. He supposes first, that we falsely conclude from the 
sun being independent of each to being independent of all; 
secondly, that by “ introjection " we falsely conclude that 
another's eiraeilenco is in him and therefore one's own in one¬ 
self, while the sun remains outside; and thirdly, tliat by " reifi¬ 
cation " of abstractions, natural science having abstracted the 
object and psychology the subject, each falsely believes that its 
own abstract, the sun or the subject, is an independent thing. 
What, then, could we know from this " duality in experience " ? 
He hardly has a formal theory of inference, but implies through¬ 
out that it only transcends perceptions, and perceptual reali¬ 
ties or phenomena, in order to conclude with ideas, not facts. 
When we combine his view of Nature under the first head that 
whatever is inferred in the natural sciences is ideas, with liis view 
of knowledge under the second head that knowledge is experience, 
and experience, individual or universal, is of duality of subject 
and object in the unity of experience, it follows that all we could 
know from the data would be one experience of the race, one subject 
consisting of individual subjects, and in Nature single objects in 
the unity of this universal experience; and beyond we should be 
able to form conceptions dependent on the perceptions of individual 
experience in the unity of universal experience; that is all. There 
can be no doubt that Mach, Schuppe and Wundt drew the right 
phenomenalistic conclusions from such phenomcnalistic data. 
Not so Ward, who proceeds to a Natural Theology, on the ground 
that " from a world of spirits to a Supreme Spirit is a possible 
step." He had definitely confined universal cxpcncnce to the one 
experience of the race. But perhaps Caird's phrase " a perfect 
intelligence " has beguiled him into thinking that the one subject 
of universal experience is not mere mankind, but God Himself. 
Under the third head, however, his guide is Lotze. The argument 
may be shortly put as follows: As the Nature which is the object 
of mechanics and all natural sciences is not natural substances, 
but phenomena and ideas; as mass is not substance, and force is not 
cause; as activity is not in the physical but in the psychical world; 
as the laws of Nature are not facts but teleological conceptions, 
and Nature is teleological, as well as not mechanical but kine- 
matical; as the category of causality is to be referred to " conation "; 
as, in short, " mind is active and matter inert," what then ? One 
subject of universal experience, one with the subjects of individual 
experience, you would suppose, and that Nature as a whole is its 
one object. Not so, according to Ward; but " God as the living 
unity of all," and " no longer things, but the connecting conserving 
acts of the one Supreme." What, then, is the relation of God to 
the one universal experience, the experience of the race, which 
was under the second head the unity in duality of all luiow- 
ledge ? He does not say. But instead of any longer identifying 
the experience of the race and universal experience, he concludes 
his book by saying " our reason is confronted and determined bv 
universal reason." This is his way of destroying Naturahsm and 
Agnosticism. 

4. Personal Idealism. —The various forms of idealism which 
have been described naturally led in England, even among 
idealists themselves, to a reaction against all systems which 
involve the denial of personality. English moral philosophy 
cannot long tolerate a metaphysics which by merging all minds 
in one would destroy personality, personal causation and moral 
responsibility, as James Martineau well .said. A new school, 
therefore, arose of which the protagonist was Andrew Seth 
Pringle-Pattison (b. 1856: professor of logic and metaphysics 
at Edinburgh University from 1880) in liis Scottish Philosophy 
(1885), and Hegelianism and Personality (1887). 

" Each of us is a self," he says, and hi another passage, " The 
real self is one and indivisible, and is unique in each individual. 
This is the unequivocal testimony of consciousness." What 
makes his vindication of conscious personality all the more inter¬ 
esting is that he has so much in common with the Hegelians; agree¬ 
ing as he dues with llogel that self-consciousness is the highest fact, 
the ultimate category of thought through which alone the universe 
is intelligible, and an adequate account of the great fact of exist¬ 
ence. He agrees also that there is no object without subject. It 
is diffioult to see exactly whe-re he begins to differ from Hegel; but 
at any rate he believes in diSoront .self-conscious persons; he does 
not accept the dirioctical method, but believes in beginning from 
the personal experience of one's own self-consciou.sness; and, though 
he is not very clear on the subject, he would have to admit that 
a thing, such as the sun. is a different object in each person's con- 
scionsness. Ho is not a systematic thinker, but is too much affected 
by the eclectic notion of reconciling all philosophies. F. C. S. 
Schiller (b. 1864, fellow of Corpus Christi College, Oxford), in 
Riddles of the Sphitut (1891), is a more asrstematic thinker. He 
r^oots the difierence between matter and nirit. He agrees with 
Leibnitx in the analysis of the material into the immaterial, but with 


Lotse in holding that the maiiiy immaterial elements coexist and 
intuact. At the same time he di0ers from Lotze's conclurion that 
their union requires one al^lute substance. Agtw, he thinks that 
substance is activity; differing from both Leibnits and Lotze 
herein, and still more in not allowing the existence of the many 
beyond experience. Hence his personal or pluralistic idealism is 
the view that the world is a plurality of many coexisting and inter¬ 
acting centres of experience, while will is the most fundamental 
form of experience.' In connexion with these views reference 
should be made to a work entitled Personal Idealism, Philosophical 
Essays bv Eight Members of the University of Oxford [1902), edited 
by H. Sturt, and numbering Schiller, as well as G. F. Stout, 
H. Rashdall and others among its contributors (cf. also H. Sturt, 
Idola theatri, 1908). They do not all agree with one another, or 
perhaps even with the title. Nevertheless, there is a common ten¬ 
dency m them, and in the university of Oxford, towards the belief 
that, to use the words of the editor, " We are free moral agents 
in a sense which cannot apply to what is merely natural." There is 
indeed much more activity of thought at Oxford than the world sus¬ 
pects. Mansel and jowett. Green and Caird, Bradley and Bosanquet 
arose in quick succession, the predecessors of a generation which 
aims at a new metaphysics. Ine same sort of antithesis between 
the one and the many has appeared in the United States. Josiah 
Royce (b. 1855, professor of philosophy. Harvard) believes in 
the absolute like Green and Bradley, in " the unity of a single 
self-consciousness, which includes both our own and all timte 
conscious meanings in one final eternally present insight." as he 
says m The World and the Individual (1900; see also later works). 
G. T. Indd (ty.rj also believes in " a larger all-inclusive self," and 
goes so far as the paradox that perfect personality is only recon¬ 
cilable with one infinite being. While Royce is Hegelian, Ladd 
prefers Lotze, but both believe in one mind. William James {g.v.), 
on the other hand, in his psychological works shows that the 
tendency of recent psychology is to pe-rsonahty, interpreted ideal¬ 
istically; though without a very clear appreciation of wliat a person 
is, and personnhty means. By a curious coincidence, almost at 
the time of the appearance 01 the- Essays on Personal Idealism, 
an American writer, G. H. Howison, published The Limits of Evolu¬ 
tion, ami other Essays illustrating the Metaphysical Theory of Personal 
Idealism (1901). In fact there has been an increase of philosophical 
intorcoursc between English and American universities, which is 
a hopeful sign of progress. 

The advent of personal idealism is a welcome protest against 
the confusion of God and man in one mind, and against the 
confusion of one man’s mind with another’s. The school 
undoubtedly tends towards realism. 1 am conscious only of 
myself as a person, and of my bodily signs. I know the existence 
of other human persons and minds only through their giving 
similar bodily signs. If the personal idealist consistently denie.s 
other bodie.s, then the bodily signs become, according to him, 
only part of his experience, which can prove only the existence of 
himself. To infer another mind he must infer another body, and 
the bodily environment including his and other bodies. Again, 
in being conscious of myself, I am not conscious of my mind in the 
abstract without my body. I cannot separate touching from my 
tactile 017'ans, .seeing from my eyes, or hearing from my ears. I 
cannot think my body away. Moreover, 1 am not conscious of 
my whole personal life at all. How do I know that I was horn, 
though I cannot remember it, and that I shall die, though I am 
not now conscious of death ? How do I know that I am the 
same person from birth to death ? Not by my consciousness, 
hut by knowing the bodies of others—of babies on the one hand, 
and of old men on the otlier hand. It is usual to say that the 
body has not enough unity to be part of the penwn : the objection 
is much more true of conscious mind. The truth is that not 
the unity of consciousness but the fact of its existence is the 
important point. The existence of my consciousness is my evi¬ 
dence for my soul. But it does not prove that I am nothing but 
soul. As a human person, I am body and soul; and the idealistic 
identification of the ego with soul or mind, involving the corollary 
that my body belongs to the non-ego and is no part of myself, is 
the reductio ad absurdum of idealism. Lastly, though the 
personal idealists are right in rejecting the hypothesis of one 
mind, they are too hasty in supposing -that the hypothesis-is 
useless for idealistic purposes. No idealism can explain how 
we all know one sun, except by supposing that we all have one 
mind. 'I’he difficulty of personal idealism, on the other hand, is 
to reconcile the unity of the thing with the plurality of thinkers. 
The Unity of the sun can only be explained either idealistically 
' For Dr Schiller’s views, see further Phachatism. 



REAUSUj 

by supposing it to^ be one obicct'oi one mind, or realistically by 
supposing it to be one thing mstinct from Hie many minds which 
think abrat it. The former alternative is false, the latter true. 
Personal idealism, therefore, must end in personal realism. 

7.—Realism . , 

1. Metaphysical and P^chological Realism. —Realism is the 
view that some known things are bodilyj and some are mental. 
At its best, it is the Aristotelian view that both are substances. 
The modem misunderstanding of ‘‘ substance ” has been a main 
cause of the confusion of modern thought. Aristotle meant by 
it any distinct thing; e.g. 1, you, an anin^, a plant, the earth, the 
moon, the sun, God. He calls each of these, as existing ap^, a 
thing per se {Koff avro). It is true that, having divided a natural 
substance into form and matter, he called each element “ sub¬ 
stance.” But these are not primary meanings; and matter, or 
supposed substratum, in particular, he says, is not actually 
substance (Met. Z 3) or is only potentially substance (Met. H1-2). 
In modern times, Spinoza, by a mere mistake, changed the 
meaning of ” substance ” from “ existing apart ” to “ existing 
alone,” and consistently conAuded that there is only one. 
Locke mistook it to mean “ substratum,” or support of qualities, 
and naturally concluded that it is unknoivn. Kant, taking it in 
the mistaken meaning of Locke, converted it into the a priori 
category of the permanent substrate beneath the changes of 
phenomena, and even went so far as to separate it from the thing 
in itself, as substantia phenomenon from noumenon. When it 
had thus lost every vestige of its true meaning, Kant’s successors 
naturally began to speak of things as being distinct without being 
substances. Fichte began this by saying that ego is activity, 
and being is life. Hegel said that spirit is not substance but 
subject, which to Ari.stotle would have meant that it is not a 
distinct thing, yet is a distinct tiling, Fechner, Wundt and 
Paulsen have fixed ■ the conclusion in psychology that soul 
is not substance but unity of mental life; and Wundt 
concludes from the modem history of the term that substance 
or “ substrate " is only a secondary conception to that of 
causality, and that, while there is a physical causality distinct 
from that of substance, psychical causality requires no sub¬ 
stance at all. 

The result of this confusion is that the moderns have no name 
at all for a distinct thing, and, being mere slaves of abstract terms, 
constantly speak of mere attributes, such as activity, life, will, 
actuality, unity of inental operations, as if they were distinct 
things. But an attribute, though real, is not a distinct reality, 
but only a determinant of a substance, and has no being of its 
own apart from the substance so determined; whereas a substance, 
detemined by all its attribute!,, is different from everything 
else in the world. Though, for simplicity and universality of 
thought, even in science, we must use the abstraction of attri¬ 
butes, and, by the necessity and weakness of language, mu.st 
signify what are not substances by nouns substantive, we must 
guard against the over-abstraction of believing that a thing exists 
as we abstract it. Hie point of true realism is Aristotle’s point 
that the world consists of such distinct, though related, things, 
and therefore of substances, natural and supernatural. Again, 
the method of true realism is that of Aristotle, and consists in 
recognizing the independence of metaphysics. The contrary 
method is pisychological metaphysics, which makes metaphysics 
dependent on psychology, on the ground that the origin of know¬ 
ledge determines its limits. This is the method which, as we 
have seen, has led from psychological to metaphysical idealism, 
by the argument that what we begin by perceiving is mental, and, 
therefore, what we end by knowing is mental. Now, there is no 
principle of method superior to that of Aristotle—we must 
begin with what is known to us. The things best known to man 
are the things which he now knows as a man. About these 
known things there is some agreement: about the beginnings 
of knowledge there is nothing but controversy. We do 
not know enough about the origin of knowledge to determine 
its limits. Hence, to proceed from psychology to metaphysics 
is to proceed from the less to the more known; and the 
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paradoxes of psychological have caused those of .metaplvsical 
idealism. 

Hie realist, then, ought to begin with metafdiysics without 
psychological prejudees. fie-must ask what are known things, 
and especii^ what has been discovered in the sciences; .in 
mechanic, in Order to'find the essence of bodies which b n^lected 
by idealism; in mental science, in order to understand con¬ 
sciousness which is neglected by materialism. With the con¬ 
viction that the only fair way of describing metaphysics has been 
to avoid putting forward one system, and even to pay most 
attention to the dominant idealism, we have neverthHess been 
driven occasionally to test opinions by thb independent meta¬ 
physical method. The chief results we have found against 
idcalbm are that bodies have not been successfully analysed 
except into bodies, as real matter; and that bodies ore known to 
exert reciprocal pressure in reducing one another to a joint mass 
with a common velocity by being mutually impenetrable, as 
real forces. The chief results we have found against materialism 
are that bodies evolving account neither for the origin of them¬ 
selves, their nature, and their fundamental order of resemblance 
and difference, nor for the nature and origin of consciousness, nor 
even as yet for their becoming good for conscious beings. Hence 
we come to the realbtic conclusions that among known substances 
some are bodies, others are souls; that man is body and soul; and 
that God is a pure soul or spirit. At the same time, while the 
independence of metaphysics leads us to metaphysical realism, 
this is not to deny the value of psychology, still less of logic. 
Besides the duty of determining what we know, there is the duty 
of determining how we know it. But in order to dbebarge it, 
a reform of psychology a.s well as of metaphysics is required. 
Two psychological errors, among many others, constantly meet 
us in the history of idealism—the arbitrary hypothesis of a sense 
of sensations, or of ideas, and the intolerable neglect of logical 
inference. Logical inference from sense is a process from sensible 
to insensible exbtence. The former error needs something 
deeper than a Kantian critique of reason, or an Avenwian 
criticism of experience; it needs a criticbm of the senses. We 
want an answer to thb question—What must we know by the 
senses in order to enable us to know what we infer by reason in the 
sciences ? Without here aiming at exhaustiveness, we may bring 
forward against the dominant idealism a psychological theory 
of sense and reason. By touch I perceive one bodily membei 
reciprocally pressing another in myself, e.g. lip pressing lip; by 
touch again 1 perceive one bodily member similarly pressing 
but not another member in myself, e.g. only one lip pressing; 
by inference from touch 1 infer that it is reciprocally pressing 
another body similar to my other bodily member, e.g. another 
body similar to my other lip. On this theory, then, founded on 
the conscious facts of double and single pressure in touch, and 
on the logic of inference, we have at once a reason for our know¬ 
ledge of external bodies, and an explanatipn of the early appear¬ 
ance of that knowledge. The child has only to have its mother’s 
nipple in its mouth in order to infer something very like the 
mutually pressing parts of its own mouth. Having thus begun 
by touch and tactile inference, we confirm and extend our 
inferences of bodies in Nature by using the rest of the senses. 
Tjiis is not to forget that the five senses are not our whole stock 
or to confine inference to body. We have also the inner sense of 
consciousness which is inexplicable by body alone. By combin¬ 
ing, moreover, our knowledge of Nature with our consciousness 
of our own works, we can infer that Nature is a work of God. 
Next, finding that He gives signs of bodily works, but no signs 
of bodily organs, we can infer that God is a Spirit. FinaBy, 
returning to ourselves, we can conclude that, while the conscious 
in God is Spirit without Body, in us it is spirit with body. This 
final distinction between bodily and spiritual substances we owe 
to Descartes. 

2. The Undercurrent oj Modern Realism. —Coming after the 
long domination of Aristotelian realism, Descartes and Locke, 
though psychological idealists, were metaphysical realists. 
Their position was so illogical that it was easily turned into 
metaphysical idealism. But their psychological method and 
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idealism produced another mistake—the tendency to a modicum 
of realism, as much as seemed to tliis or that author to follow from 
ps}mholoe^ idealism, hi Germany, since the victory of Kant 
over Worn, jfbabsm has always hew in difficulties, which we 
can appreciate when we reflect that the Germans by preference 
^ply the term " realism ” to the paradoxes of Herbart (1776- 
1841 )> who, in order to avoid supposed contradictions, supposed 
that bodies are not substances, but shov; (Sc/tan), while “ reals ” 
are simple substances, each with a simple quality, and all preserv¬ 
ing themselves against disturbance by one another, whether 
ph}raically or psychologically, but not known to be either material 
or spiritual because we do not know the simple quality in which 
the nature of the real consists. There have indeed been other 
realisms in Germany. Trendelenburg (1802-1872), a formidable 
opponent of Hegel, tried to surmount Kant’s transcendental 
idealism by supposing that motion, and therefore time, space and 
the categoric, tiiough a priori, are common to thought and being. 
Diihring, with a similar object, makes matter a common basis. 
While tdtese realisms come dangerously near to materialism, that 
of the Roman Catholic A. Giinther (1783-1863), “ Cartesius cor- 
rectus,” erected too mystical an edifice on the psychological basis 
of Descartes to sustain a satisfactory realism. Yet Giintherism 
has produced a school, of which the most distinguished repre¬ 
sentative is the Old Catholic bishop in Bonn, Th. Weber, whose 
Metaphysik, completed in 1891, starting from the ego and the 
analysis of consciousness, aims at arriving at the distinction 
between spirit and nature, and at rising to the spirit of God the 
Creator. Other realistic systems are those of J. H. von Kirch- 
mann (1802-1884), author, among other works, of Die Philosophic 
des Wissens (1864) and Ueber die Principien des Realismus (1875); 
Goswin Uphues (b. 1841; professor of philosophy at Halle), 
directed against the scepticism of Shute’s Discourse on Truth -, 
and Hermann Schwarz (Wn 1864), who completes the psycho¬ 
logical view of Uphues that we can know objects as they are, by 
the metaphysical view that they can be as we know them. But 
German realism lacks critical power, and is little better than a 
weed overshadowed by the luxuriant forest of German idealism. 

In France, the home of Cartesian realism, after the vicissitudes 
of sensationalism and materialism, which became connected in 
Pnaeb the French mind with the Revolution, the spirit of 
Descartes revived in the 19th century in the spiritual¬ 
istic realism of Victor Cousin. But Cousin’s psychological 
method of proceeding from consciousness outwards, and the 
emphasis laid by him on .spirit in comparison with body, pre¬ 
vented a real revival of realism. He essayed to answer Locke 
by Kant, and Kant by Reid, Maine de Biran and ScheJling. 
From Reid he adopted the belief in an external world beyond 
sensation, from Biran the explanation of personality by will, 
from Schelling the identification of all reason in what he called 
“ impersonal reason,” which he supposed to be identical in God 
and man, to be subjective and objective, psychological and 
ontoI(^cal. We start, according to him, from a psychological 
triplicity in consciousness, consisting of sensation, personal will 
and impersonal reasonj which by a priori laws of causality and 
substance carries us to the ontological triplicity of oneself as ego 
willing, the non-ego as cause of sensation, and God as the abso¬ 
lute cause beneath these relative causes. So far this ontological 
triplicity is realism. But when we examine his theory of the 
noft-ego, and find that it resolves matter into active force and 
this into animated activity, identifies law with reason, and calls 
God absolute substance, we see at once that this spiritual realism 
is not very far from idealism. About 1840, owing largely to the 
teaching of E. Saisset in the spiritualistic school, the influence of 
Descartes began to give way to that of Leibnitz. Leibnitz has 
been used both realistically and idealistically in France. He was 
taken literdly by spiritual realists, e.g. by Paul Janet {q.v.). 
Janet accepted the traditional ontological triplicity—God, souls 
and bodies—and, in answer to Ravakson, who called this realism 
‘‘demi-spiritualisme,” rejoined that he was content to accept the 
title. At the same time, like Cousin, his works show a tendency 
to underrate body, tending as they do to the Leibnitzian analysis 
of the material into the immaterial, and to the supposition that 
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the umty of the body.'is only given the souL Hit emphasis is 
on spirit, and he go^'ao far as to admit that “ no spiritualist is 
engaged to defend the existence of matter.” The strength of 
Janet’s position is fais perception that the argument from toal 
causes is in favour of an omnipresent rational will making matter 
a means to ends, and not in favour of an immanent mind of 
Nature working out her own ends. 

The psychological metaphysics of Cousin and of Janet was, how¬ 
ever, too flimsy a realism to wi thstan d its passage into this very 
idealism of, matter which has become the dominant French meta¬ 
physics. Etienne Vacherot (q.v.) deserted Descartes for Hegel. 
Me accepted from Hegel " the real is rational ” without the Heg^an 
method, for which he .substituted conscious experience as a revelation 
of the divine. Matter he held to bo mind at the minimum of its 
action, and evolution the " expansion dr I’activiti Incessante de la 
cause finale.” God, according to his latest view, is the absolute 
being as first cause and final end. " Let us leave," says he in defer¬ 
ence to Janet, ” the category of the ideal, which applies to nothing 
real or living.” But the most noticoable passage in Le Nouveau 
spiritualisme (1884) is its contrast between the old and the new; 
where he says that the old spiritualism opposed spirit to matter, 
God to Nature, the new spiritualism places matter m spirit, Nature 
in God (p. 377). F. Havaisson Ravaisson-Mollien), by his 
Rapport (prepared for the Exhioltion of 1867) on philosophy in 
France, gave a Iresh impulse to the transition from spurituai realism 
to idealism, by developing the Aristotelian tptais of matter and the 
Leibnitzian appetitiou of monads into " I'amour " as the very being 
of things. Jules Lachelier (horn 1832) agreed with Ravaisson that 
beauty is the last word of things, but, under the influence of Kant 
and his successors, put his idealism rather in the form that all is 
tliought. A. FouiUCc (g.v.) rightly objects that wc must not thus 
impute thought and intention to Nature, and yet does not scruple 
I to impute to it life, sensation and want. Starting from consciou.s- 
ness, he argues that all known things are phenomena of consciousness. 
Then, agreeing with evolutionism, that things are nixiessarily 
determined by torccs, but with Lcibmtz that body is merely passive, 
he infers that force, licing active, is psychical—a force, which he 
describes as " id^e-force,” and as " vouloir-vivre.” In connexion 
with the " idfios directrices et organisatricas,” supposed by the 
French physiologist Claude Bernard, and the universal will supposed 
by German voluntarists, Fuuill8u concludes that the world is a society 
of wills. Meaiiwliile, more under the influence of Kanf, C. B. Renou- 
vier (q.v.) has worked out an idealism which he calls " Neo-criticisme,” 
rejecting the thing-in-itself, while limiting knowledge to phenomena 
constituted by a prion categories. Fhengmena he identifies with 
” reprisoiitatioiis ruprisentatives et reprfiscutics." But ho takes 
the usual advantage of tills most ambiguous of terms when he 
extends it to embrace God, freedom, and immortality required by the 
moral law. In his later work, La Nouvelte monadologie (1899), lie 
maintains that each monad is a simple substance, endowed with 
representation, which is coiisciousnoss m form, phenomenon m 
matter as represented. In order to explain free will, he supimscs, 
contrarily to Fouillic, that the laws of phenomena arc indeterminate, 
contingent and liable to exceptions. Here we trace the influence 
of Leibnitz and Lotze, wliich is still more marked in La Conttngence 
des tots de ia nature (1874), by E, Boutroux. Fouillee meets the 
mechanics ol evolution by the argument that will to live dcterminc.s 
its necessary laws, Boutroux by denying the necessity. His point 
is, that the world only appears to be phenomena governed by 
necessary laws, and is really a spontaneity which mokes new begin¬ 
nings, such as lUe and cousciousue.ss, tending to good. These 
examples arc enough to show that the psychological metaphysics 
of spiritual realism lias not been able to wi thstan d the riK and 
ptogress of spiritual idealism in France. 

In England, the land of Bacon and Locke, the realistic 
tendency has been more active, and is exhibited in Bacon’s 
Novum organum and De Augmentis scientiarum, Bagiteb 
as well as to a less degree in the Fourth Book of tteaUem. 
Locke’s Essay. After the metaphysical idealism, begun by 
Berkeley, had eventuated in Hume’s reduction of the 
objects of knowledge to sensations, ideas and associations, the 
Scottish school, applying the Baconian method to the study of 
mind, began to inquire once more for the evidences of our 
knowledge, and produced the natural or intuitive realism of 
T. Reid, Dugald Stewart and Sit William Hamilton, who, having 
been followed by H. L. Mansel, as well as by J. Veitch, H. 
Calderwood and J. M'Cosh, prolonged the existence of the' 
school, in which we may venture to place L. T. Hobhouse and 
F. W. Bain, author of The Realizaiicn of the Possible (1899), down 
to our own time. 

Its main tenet, that we have aa immediate perception of the 
external' world, is roughly expressed in the following words of 
Reid : “I do perceive matter objectively—that is, something 
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which i> extended ud aolid, wUoh may be measured and weigbet^, 
is the immediate object oi my touch and sight. And this object 
I take to be matter, and not an idea. And, though I have 
been taught by philosophers that what I immediately 
touch is an idea, and not matter, yet I have never been able to dis¬ 
cover this by tlie most accurate attention to my own p(a'ceptions,'' 
No opposition to idealism could be more distinct, Reid, however, 
did not always express himself so distinctly. Moreover, he and his 
successors mixed up so many accidents wth the essence of their 
realism that the whole system broke down under its own weij^t 
Their psychology contained valuable points. It also contained 
much tliat was doubtful, and much that was ill-adapted to the 
metaphysics of realism. Yet they thought it the only avenue to 
metaphysics. It is full of appeals to common sense, and of prin¬ 
ciples of common sense, which Reid also called Intuitive first prin¬ 
ciples, and self-evident truths. It is spoilt by Locke's hypothesis 
that we do not perceive things but qualities implying things. While 
it asserted a realism of individuals, it admitted a conceptualism of 
unlvcrsals. Stewart also said that our knowledge of matter and 
mind is merely relative. Hamilton wont still further; he tried to 
combine the oil of Reid with the water of Kant; and converting 
the intuitive into the a priori, be found a further reason 
Hmmiinm. jei^iivity of knowledge. " Our knowledge is 

relative," said he, " first, because existence is not cognizable abso¬ 
lutely and in itself, but only in special modes; second, because these 
modes thus relative to our faculties are presented to and known by 
the mind, only under modification, determined by these faculties 
tliemselves." Not only so, but in his review of Cousin (" Pliilosophy 
of the Unconditioned,'* in Discussions, pp. 12-15), he made concep¬ 
tion the test of knowledge, argued that " the mind can conceive, 
and conseciuently can know, only the limited, and the conditionally 
limited," that “ to think is to condition," tliat all we know either of 
mind or matter is " the phenomenal," that " we can never in our 
highest generah'zations rise above the finite," and concluded that we 
cannot conceive or know the unconditioned, yet must believe in its 
existence. Nevertheless, in spite of all this Kantism, he adhered 
to his natural realism. He vacillated a great deal about our mode 
of perceiving the external world; but his final view (edition of 
Reid’s works, note I)*) consisted in supposing that (1) sensation is 
an apprehension of secondary qualities purely as alfections of the 
organism viewed as ego; (2) perception in general is an apprehension 
oi primary qualities as relations of sensations m the organism 
viewed as nun-ego; while (3) a special perception of a so-callcd 
" secundo-primary " quality consists in “ the consciousne.ss of a 
resisting something external to our organism.” Hamilton’s views 
both on the absolute and on perception aftoetod Mansel and Spencer. 
They were not, however, received wiUiout question even by liis 
followers. 11 . Calderwood, in his Philosophy oj the Infinite (1854), 
made the pertinent objection that, though thought, conception and 
knowledge are finite, the object of thought may be 
CaUerwood, j^finito. Hamilton, in fact, made the double mistake 
of limiting knowledge to what we cun conceive, and confusing the 
determinate with the finite or Umited. We never know anything 
except as determined by its attributes; but tliat would not prevent 
us from inferring something determined as unconditioned, whether 
infinite or ab-solute. J. M’Cosh again, in The Prevailing Types 0/ 
Philosophy: Can they logically reach reality ? (1891), nghlly protests 
against Hamilton’s combination of Scottish and German schools 
which will not coalesce, and exhorts the former ’’ to 
M Coeh. throw away its crutches of impressions, instincts, sug¬ 
gestions, and common sense, and give the mind a power of seeing 
things directly." He has the merit of presenting natural or intuitive 
realism in its purity. 

The common tenet of the whole school is that without inference 
we immediately perceive the external world, at all events as a 
resisting .something external to our organism. But is it true ? 
There are three reasons against it, and for the view that we 
perceive a sensible object within, and infer an external object 
without, the organism. In the first place, there arc great differ¬ 
ences between the sensible and the external object; they differ 
in secondary qualities in the case of all the senses; and even 
in the case of touch, heat felt within is different from the vibra¬ 
ting heat outside. Secondly, there are so-called “ subjective 
sensations,” without any external object as stimulus, most 
commonly in vision, hut also in touch, which is liable to formi¬ 
cation, or the feeling of creeping in the skin, and to horripilation, 
or the feeling of bristling in the hair; yet, even in “ subjective 
sensations,” we perceive something sensible, which, however, 
must be within, and not outside, the organism. Thirdly, the 
external world and the senses always act on one another by cause 
and effect and by pressure, although we only feel pressure by 
touch. Now, when the thing with which touch is in a state of 
reciprocal pressure is external, e.g. a table, we feel our organism 
pressed and pressing; we do not feel the table pressing and 


pressed, but iofar it The Soottisb School never realised tiuit 
every sensation of the five seizes is a pereeption of a sensible 
object in the bodily orgaiiismj and that touch is a perception, 
not only of single sensible pressure, but also of douUe sensible 
pressure, a perception of our bodily members sensibly pressing 
and pressed by one another, from which, on the recurrence <rf 
a single sensible pressure, we infer the pressure of an external 
thing for the first time. Intuitive Realism is to be replaced by 
Physical Realism. 

3. Reaction to Hypothetical Realism. —^The three evidences, 
which are fatal to intuitive realism, do not prove hypothetical 
realism, or the hypothesis that we perceive something mental, 
hut infer something bodily. This illogical hypothesis, which 
consists of incautiously passing from the truth Aat the sensible 
object perceived is not external but within the organism to the 
non-seguitur that therefore it is within the mind, derived what 
little plausibility it ever possessed from three prejudices: the 
first, the scholastic dogma that the sensible object is a species 
sensibilis, or immaterial sensible form received from the external 
thing; the second, the Cartesian a priori argument that the soul 
as thinking thing can perceive nothing but its own ideas; the 
third, the common assumption of a sense of sensations. But 
notwithstanding its illogicality, its tendency to underrate Nature 
as inferred from such idealistic premises, and its certain transi¬ 
tion into a consistent idealism, hjipothetical realism has, with 
little excuse, revived among us in the writings of Sbadworth 
Hodgson, James Martineau and A. J. Balfour. Ihe cause of 
this anachronism has been the failure of intuitive realism and 
the domination of idealism, which makes short-sighted men 
suppose that at all events they must begin with the psychology 
and the psychological idealism of the day, in the false hope that 
on the sands of psychological idealism they may build a house of 
metaphysical realism. 

Shad worth Holloway Hodgson (bom 183a; hon. fellow of 
Corpus Christ! College, Oxford), whose chief work is The 
Metaphysic of Experience .{i\ vols., 1898), believing 
that philusophy is an analysis of the contents of **“' 
consciousness, or experience, and that this is metaphysics, 
begins, like Kant, with an analysis of experience. Like Kant, 
he supposes that experience is concerned with sensations, 
distinguishes matter and form in sense, identifies time and 
space, eternal time and infinite space, with the formal 
element, and substitutes synthesis of sensations of touch 
and sight for association and inference, as the origin of our 
knowing such a solid material object as a bell. Although he 
does not agree with Kant that either the formal element in 
sense or the synthesis of sensations is a priori, yet in very 
Kantian fashion, through not distinguishing between operation 
and object, he holds that, in synthetically combining sensations 
of touch and sight, we not only have.a complex perception of a 
solid body, but also know this “ object thought of ” as itself 
the complex of these sensations objectified. Hence he concludes 
that “ matter is the name for the sensation-elements derived from 
both senses, abstracting in thought, so far as possible, from tht 
extension-elements of both ” (i. 296). 

Here you would expect him to stop, as the German Neo-Kantism 
of Lauge stops, with the consistcut conclusion that ail we know of 
Nature from such data is these complexes of sensation-elements, or 
phenomena in the Kantian meaning. Not so; like Kant himself, Hodg¬ 
son supposes sometliJng beyond; not, however, an unknown thing in 
itseU causing sensations, but a condition, or sine qua non, of their 
existence, without being a cause of their nature. In order to make 
this leap he supposes tliat we have beyond perceptions a conception 
of condition. His account oi the origin of this conception is puzzling, 
(i. 380). Whatever its origin may be, it could not, any more than a 
Kantian category of cause, justify us in concluding anything more 
than a relation of perceptions as conditions of one another, seeing 
that they were supposed to bo the whole data, and matter itself to 
be " sensation-elements.” But what he proceeds to suppose is 
that, liaving the conception, and finding that the complex of per¬ 
ceptions needs accounting for, we infer a real condition, e.g. the solid 
interior of a bell. What we know, however, of this condition, 
according to him, has two limits ; on the one hand, it is the condition 
only of the existence of our perceptions; on the other hand, all we 
know of Its nature is our perceptions. Matter thus, which had at 
first bean defined as a complex of perceptions objectified, now turns 
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oat' to be a condition witiiout which perceptions would not exist, 
but whose nature is known only as a complex oi perc^tions. Finally, 
according to him, having inferred matter as the condition of our 
perceptions, wo are entitled to infer that the condition of the exist¬ 
ence of matter is God, whose nature, however, can be inferred only 
by practical reason from conscience. He avers that this ** meta- 
imysic of experience " is not idealism, or the tenet that consciousness 
IS the only reality. U is realism—but inconsequent and inadequate 
realism, something like that of Spencer; according, indeed, more 
knowledge of the distinction between Nature as condition of sensa¬ 
tions and God as condition of Nature; but very like in holding that 
all we know of natural forces is our perceptions. We know more, 
however, abuu t a body, such as a bell, than cither Spencer or Hodgson 
allows. We know, from the concoiuilant variations between its 
vibrations and our perceptions, that its vibrations are not mere 
conditions but real causes of our perceptions; and that those vibra¬ 
tions are not our perceptions, because wo cannot perceive them, but 
are real attributes of the bell. It will bo objected that they are 
merely possible perceptions. But as they really produce our real 
perceptions, they are themselves not merely possible, but real or 
actual. A possible cause could not actually prod uce an actual effect. 


James Martineaii (y.n.) in A Study oj Religion (1888), like 
Shadworth Hodgson, started from Kant, and tried to found on 
transrendental idealism “ a return to dualism.” If 
Martlafu. thing certain in the Kantian philosophy, 

it is its author’s perception that what is contributed by mind mu.st 
not be extended to things beyond mind. Hegel only extended 
a priori forms to things by resolving things into thoughts. 
Mill also protested “ against adducing, as evidence of the truth of 
a fact in external nature, the disposition, however strong or how¬ 
ever general, of the human mind to believe it.” Yet Martineau 
adopted, as his view of the limits of human intelligence, that 
Kant was right in making space and time a priori forms of 
sense, but wrong in limiting them to sensations. But in order 
to make space a form of external things, Martineau had to take 
the external in space, by which Kant meant one sensation out 
of another, in the very different meaning of the self here and the 
not-self there. He facilitated this awkward transition by adding 
to Kant’s a priori forms of space and time an " a priori form of 
alternative causality,” or, as he also called it, “ an intuition of 
causality involved in the elementary exercise of perception,” 
which is the key to his whole philosophy. He supposed that this 
intuition of causality arises when will is resisted, and, further 
supposing that causality requires decision between alternatives, 
concluded that the intuition of will resisted is an intuition of 
will against will, mine against other (i. 65). To pass over its 
confusion of a priori and intuitive, there are two fatal objections 
to this view. In the first place, the intuition of causality does 
not require will at all, because we often perceive one bodily 
member pressing another involuntarily; a man suffering from 
lockjaw neither wills nor can avoid feeling the pressure of his 
upper and lower jaws against one another. Secondly, though 
causality requires alternatives in the material cause, e.g. wax 
may or may not be melted, the determination between them is 
not always a decision of will, but in physical causation depends 
on the efficient cause, e.g. the fire: as Aristotle says, when the 
active and passive powers approach, the one must act and the 
other suffer, and it is only in rational powers that will decides 
{Met. ® 5). 

A. J. Balfour, in The Foundations of Belief, being Notes Intrb- 
ductory to the Study of Theology (1895), begins by maintaining 
y{.j, that the evidence of the senses is not a foundation 

Bmttour. of belief, and then expects us to believe in Nature 
and in God. He revives the “ Acatalepsia ” of the New 
Academy. In Part II., ch. i., he makes three assumptions 
about the senses, and, without stopping to prove them, or 
even to make them consistent, deduces from them his thesis 
that the evidence of the senses is not a foundation of belief in 
Nature. He first assumes an immediate experience of a body, 
e.g. a green tree; and then deduces that the evidence of the senses 
proves oow and then to be fallacious, because we may have 
an experience indistinguishable from that of a tree but incorrect; 
and further, that our perceptions are habitually mendacious, 
because all visual experiences are erroneous, as colour is a sensa¬ 
tion while the thing consists of uncoloured _ particles. This 
argument from a pure assumption is a confusion of sense and 


inference. In no case is the evidence of the senses fallacious 
or mendacious; the fallacy is in the inference. 

He next assumes that we have no immediate experience of 
independent things—that sense perceives sensations, feelings, 
or ideas; while all else, e.g. a tree, is a matter of inference. On 
this quite new assumption of a sense of sensations he deduces 
that, from a perception of these mental facts, we could not infer 
material facts, e.g. a tree; so that again the evidence of the senses 
does not afford trustworthy knowledge of the material universe. 
His deduction is logical; but he has forgotten to prove the 
assumption, and now confuses sensory operation with sensible 
object. Vision does not perceive a sensation of colour; it 
perceives a visible picture, e.g. green, which is in the organism, 
but has never been proved to be a mental fact, or not to be a 
material fact. So touch perceives not a sensation of pressure, 
but a pressure which is a material fact in the organism. From 
a material pressure within we logically infer a material pressure 
outside. He thirdly assumes an appendix to the second assump¬ 
tion : he assumes that sense perceives mental sensations with 
succession but without causality, because no kind of cause is 
open to observation. On this assumption of a sense of sensations, 
but not of causality, he deduces that we could not from .such data 
infer any particular kind of cause, or a bodily cause, e.g. a tree, 
or indeed any cause at all, or any event beyond perception, 
without assuming the principle of causation that Nature is 
uniform in cause and effect over great intervals of time and 
space. Nevertheless he gives absolutely no proof of the assump¬ 
tion that there is no sense of causality. There is none in the 
subsidiary senses, because none of them perceives the pressures 
exerted on them. But the primary sense of touch perceives 
one bodily member causing pressure on another, reciprocally, 
within the organism, from which we infer similar particular 
pressures caused between the organism and the external world; 
but without needing the supposed stupendous belief and assump¬ 
tion of the uniformity of Nature, which is altogether ignored 
in the inferences of the ordinary man, Finally, as touch per¬ 
ceives reciprocal pressure within, and tactile inference infers it 
without, touch is the primary evidence of the senses which is the 
foundation and logical ground of our belief in Nature as a system 
of pressing bodies. Balfour, however, having from unproved 
assumptions denied the evidence of the senses, and the rational 
power of using them to infer things beyond oneself, has to look 
out for other, and non-rational, foundations of belief. He finds 
them in the needs of man. According to him, we believe in 
Nature because it satisfies our material needs, and in God because 
he satisfies our spiritual needs. But bare need, e.g. a pang of 
hunger, is no cause of belief beyond itself; and desire, or need of 
something prospective, e.g. a desire of food, is effect, not cause, 
of a previous belief that there is such a thing, and of a present 
inference that it may again be realized. Moreover, when the 
belief or inference is uncertain, need even in the shape of desire 
is not in itself a foundation of belief in the thing desired; to 
need a dinner is not to believe in getting it; and, as Aristotle said, 
“ there is a wish for impossibilities.” It is fair, however, to 
add that Balfour has a further foundation for the belief in 
Nature, the survival of the fittest, by which those only would 
survive who possessed and could transmit the belief. But here 
he fails exactly as Darwin himself failed. Darwin said, given 
that organisms are fit, they will tend to survive; but he failed 
to show how they become fit. Balfour says, given that men 
believe in Nature, they will survive; but he fails to show how 
they come to believe in it. Inference from sense is the one 
condition of all belief in anything beyond oneself, whether it be 
Nature, or Authority, or God; and it is the one condition of all 
needs, which are not mere feelings, but desires of things. The 
result of undermining this sure foundation emerges in Balfousls 
attitude to the beliefs themselves. He holds that space, time, 
matter, motion, force, are all full of the insoluble contradictions 
supposed by Spencer; and that all our beliefs, in Nature and in 
God, stand on the same footing of approximations. Hence his 
really valuable arguments from Nature to God sink to the 
problematic form—there may be Nature; if so, there is God. 
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Such ii the n»>dem “ Acatalepsia,” which sriseB from denying 
the evidence of the senses, and from citing the transfigured 
realism of Spencer instead of the original rewsm of Aristotle, 
about whom Balfour speaks as follows: “It would be diffi¬ 
cult, perhaps impossible, to sum up our debts to Aristotle. 
But assuredly they do not include a tenable theory of the 
universe.” 

4. The Past and Future of Metaphysics. —^Aristotelian realism 
is the strong point of Roman Catholic philosophy. As inter¬ 
preted by Thomas Aquinas, it is now in danger of becoming a 
dogma. In 1879 Pope Leo XIII. addressed to the bishops the 
Encyclica aeternl patris, which contained the words, “ Sancti 
Thomae sapientiam restituatis et quam latissime propagetis.” 
From the Roman Catholic point of view this reaction to 
“ Thomism ” was a timely protest against modem metaphysics. 
It was founded upon a feeling of uneasiness at a growing tendency 
among Roman Catholic writers not only to treat theology 
freely, but to corrupt it by paradoxes. One cannot but feel 
regret at seeing the Reformed Churche.s blown about by every 
wind of doctrine, and catching at straws now from Kant, now 
from Hegel, and now from Lotze, or at home from Green, Caird, 
Martineau, Balfour and Ward in succession, without ever having 
considered the basis of their faith; while the Roman Catholics 
are making every effort to ground a Universal Church on a 
sane system of metaphysics. However this may be, the power 
of the movement is visible enough from the spread of Thomism 
over the civilized world, and in England from the difference 
between the freer treatment of metaphysics by some Roman 
Catholic writers and that which has arisen under the immediate 
influence of Thomism. J. H. Newman (1801-1890), maintaining 
the authority of conscience and the probabilism of the under¬ 
standing, concluded to the neces.sity of a higher authority in 
the primitive church. W. G. Ward was a philosophical critic 
of Mill. St George Mivart, in The Ground-work of Science 
(1898), maintained the reality of an active causative power 
underlying Nature, and the dignity of human reason, from an 
independent point of view. On the other hand, more under 
the influence of the Thomist reaction, Thomas Harper published 
The Metaphysics of the School (1879, &c.), describing scholasti¬ 
cism, as it appears in the works of Aquinas; and The Manuals 
of Catholic Philosophy, edited by R. F. Clarke, include General 
Metaphysics (rSgo), by John Rickaby, who effectively criticizes 
Hegel by precise distinctions, which, though scholastic, did not 
deserve to be forgotten. 

The Thomist reaction has had a good effect in the way of encour¬ 
aging the study of Aristotelian philosophy in itself, and a.s modiiiud 
by Aquinas. Nevertheless, the world cannot afford to surrender 
itself to Aristotle, or to Aquinas. Aristotle could not know enough, 
physically, about Nature to understand its matter, or its motions, 
or its forces; and consequently he fell into the error of supposing 
a primary matter with four contrary primary quaUties, hot and cold, 
dry and moist, forming by their combinations four simple bodies, 
earth, water, air and fire, with natural rectilineal motions to or from 
the centre of the earth; to which he added a quintessence of ether 
composing the stars, with a natural circular motion round the earth. 
Metaphyacally, he did not, indeed, as is often supposed, think the 
nature of substance to be matter and form, because in his view God 
is a substance, yet with no matter; but he did think that every 
natural substance or body is a concrete whole, composed of matter 
and form different from matter. He thought that besides proximate 
•matter, or one body as matter of another, there is a primary formless 
matter beneath all bodies, capable of becoming all in turn, but 
itself potentially, not actually, substance. He thought not only 
that a form, or essence, is something different from, and at most 
conjoined with, matter in a concrete body, but also that in all 
the bodies of one kind, e.g. in all men, there is one undivided form 
or essence, e.g. rational animal, communicated from one member 
to another member of the kind, e.g. from father to son, by what we 
still call, though without any meaning, the propagation of the 
species. Ho thought, in consequence, that the principium individua- 
tionis, which differentiates two members of the kind, e.g. Socrates and 
Callias, is their one form or essence only as conjoined with different 
matters, e.g. different bones and flesh. He thought, moreover, that 
the one form of a kind is an or^nal essence (rb rt elm), which 
is uncreate; and, in order to avoid the “ separate forms ” supposed 
by Plato, he concluded that the world of Nature must be eternal, 
in order that each original essence may from eternity always be in 
some individual or another of its kind. On this assumption of the 


eternity of tbs world, God could not be . a CtqMK Altotntle 
thought that (iod is only prime mover, and that too only as the good 
for the sake of which Nature moves; ^ that God md^ as motive. 
Psychologically, Aristotle applied his dualism of matter and form 
to explain the antithesis of bray and soul, so that the soul Is the form, 
or entelechy, of an organic body, and he appUed the same dualism 
to explain sensation, which he supposed to be reception of the sonr 
sible form or essence, without the matter, of a body, e.g. of the form 
of white, without the matter, of a white stone. He thought that in 
the soul there is a productive intellect and a passive intellect, and 
that, when we rise from sense by induction, the productive causes 
the passive intellect to receive the univers^ form or essence, e.g. 
of all white things; and he thought that this productive intellect 
is our immortal faculty. Lastly, he thought that, while other 
operations have, intellect (raOt) has not, a bodily organ; and brace 
he became responsible for the fancy that there is a break in bodily 
continuity between sense and will, while intellect is working out 
a purely immaterial operation oi soul, resulting from the former and 
tending .to the latter. It is evident that a philosophy containing 
so many questionable opinions is not flt to be made into an authorita¬ 
tive ortliodoxy in metaphysics. 

Now these, on the whole, arc the very opinions of Aquinas, except 
so far as they were clearly inconssistent with the Christian faith. 
Aquina.s thought, as an article of faith, tliat the world began, and 
that God is its Creator. This involved a change of detsB in the 
theory of essences and of universals generally. Aquinas thought 
tliat before the creation the one eternm essence of any kind was an 
abstract form, an idea in the intellect of God, like the form of a house 
in the mind ol a builder, ante rem ; that after the creation of any kind 
it is iH re, as Aristotle supposed; and that, as we men think of it, 
it is post rent, as Aristotle also supposed. Of tliis view the part 
which was not Aristotle's, the state oi " universalia ante rem," was 
due to the Ncoplatonists, who intcriiretcd the " separate forms " 
of Plato to be ideas in intellect, and handed down their interpreta¬ 
tion through St Augustine to the medieval Realists like Aquinas, 
who thus combined Neoplatonism with Aristotelianism. Hence 
too Aquinas opposed essence to existence mucfi more than Aristotle 
did. Lastly, as a Cluistion, he supposed the whole soul to be im¬ 
mortal, and to form for itsell a new body after death. But, with 
these modifications he accepted the general physics of Aristotle, 
the metaphysical dualism of matter and form, and the psychology 
founded upon it, Thu Thomism, tlierefore, ol our day is wrong, 
from a metaphysical point of view, so far as it elevates Aristotelian- 
ism, as seriously modifled but not fundamentally corrected by 
Aquinas, into an authoritative orthodoxy in metaphysics. 

Centuries elapsed after Aquinas before Galileo and his suc¬ 
cessors reformed natural science, and before Bacon destroyed the 
metaphysical dualism of matter and form by showing that a 
form in Nature is only a law of the action of matter, and that, as 
the action of a body is as individual as the body, the form is 
eternal only in thought (ratione). The psychology of Aristotle 
and Aquinas thus became impossible; for, if the form of a body 
is only a mode of matter, to call one’s soul tlie form of one’s 
body is to reduce it to only a mode of matter, and fall into 
materialism. Hence Descartes began the reform of psychology 
not only by the appeal to consciousness, “ I think,” but also by 
opposing body and soul, no longer as matter and form, but as 
different substances. These great improvements, due to the 
genius of Galileo, of Bacon, of Descartes, are the fresh beginnings 
of modem thought, from which we dare not turn back without 
falling into obscurantism. What, then, is the future of meta¬ 
physics ? We must return not to the authority but to the study 
of Aristotle. The independence of metaphysics as the science 
of being, the principles of contradiction and excluded middle 
with their qualifications, the distinction without separation 
between substance and attributes, the definition of substance as 
a distinct individual thing, the discovery that the world consists 
of substances existing apart but related to one another, the 
distinction between material and efficient causes or matter and 
force, the recognition both of the natural and of the super¬ 
natural—all these and many other half-forgotten truths are the 
reasons why we must always begin with the study of Aristotle’s 
Metaphysics. But their incompleteness shows that we must 
go forward from Aristotle to Bacon and modem science, and 
even pass through the anarchy of modem metaphysics, in 
the hope that in the future we may discover as complete an 
answer a.s possible to these two questions :— 

1. What is the world of things we know ? 

2. How do we know it ? 

For authorities see the works quoted above, and the inferences 
in the artides on philosophers and jdiilosophical subjects. (T. Ca:) 
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MlTAPCHfTOM (Gr. MrramSn-uM’, mod. MeUponto), an 
ancient city of Mafflut Graecia situated on the Gulf of Tarentum, 
near the mouth ot the river'Bradonus, and distant about 34 m. 
from Tarentum and 14 m. from Heraclea. It was founded by an 
Achaean colony from Sybaris and Crotona about 700 b.c. 
Metaponhifn was one of the cities that played a conspicuous 
part, m the troubles arising from the introduction of the Fytha- 
goiism into Magna Graecia, and it was there that Fytha^ras 
died in 497 b.c. His tomb was still shown in the time of 
Cicero. 

At the time of the Athenian expedition to Sicily (415 B.c.) 
Metapontum appears to have been an opulent and powerful 
city, whose alliance was courted by the Athenians; but it con¬ 
tented itself with a veiy trifling support. In 332 B.c., at the 
time of the expedition of Alexander, king of Epirus, into Italy, 
it was one of the first cities to enter into an alliance with him. 
The Second Punic War gave a fatal blow to its prosperity. 
After the battle of Cannae in 216 b.c. it was among the first 
cities in the south of Italy to declare in favour of Hannibal, 
and became for some years the headquarters of Hannibal. 
Hence, when the defeat of Hasdrubal at the Metaurus (207 b.c.) 
compelled him to abandon this part of Italy, the inhabitants of 
Metapontum abandoned their city, and followed him in his retreat. 

From this time Metapontum sank; though it was still existing 
in the days of Cicero, Pausanias tells us that in his time nothing 
remained of it but a theatre and the circuit of the walls. 

Metapontum has the remains of two temples, both of which 
seem to belong to the period 510-480 b.c. (Koldewey and Puch- 
stein, Dit griechischen Tempel in Unteritalien und Sicilien, 
Berlin, 1899, pp. 35-41). The so-called Chiesa di Sansone, which 
lay within the ancient town, and was probably dedicated to 
A^llo Lycius, was a peripteros measuring 186 by pij ft., of 
which only the foundations are left. The capitals were 3i ft. 
in diameter. The temple was decorated with finely painted 
terra-cottas. Of the other temple, the so-called Tavole Pmdine, 
which lay outside the area of the ancient city, und was a peri¬ 
pteros with 6 columns, 3^ ft. in diameter, in front and 12 ft. at the 
sides, 15 columns are standing, with the lower portion of the 
epistyle. It measured 105 ft. by 49 ft. without the steps. There 
are ^o traces of the town walls, which have served for the 
construction of farmhouses, of tombs, and of a harbour by the 
shore. Pliny speaks of a temple of Juno at Metapontum 
supported by columns of vinewood {Hist. nat. xiv. 9). An 
archaic treasure-house dedicated at Olympia by the people of 
Met^ontum has been discovered there. The railway station 
is the junction of the line from Battipaglia (and Naples) with 
that from Taranto to Reggio. (T. As.) 

See M. Lacava, Topografia e storia di Metaponto (Naples, 1891). 

METASOMATISH (Gr. /icrd, change, o-u/ia, body), in petro- 
logy, a process of alteration of rocks by which their chemical 
composition is modified, new substances being introduced 
while those originally present are partly or wholly removed 
in solution. For example a limestone may be converted into, 
a siliceous chert, a dolomite, an ironstone, or a mass of metalli¬ 
ferous ores by metasomatic alteration. The process is usually 
incomplete, greater or smaller portions of the original rock 
remaining. The agencies of metasomatism are in nearly all- 
coses aqueous solutions; probably they were often at a high, 
temperature, as metasomatic changes are especially liable to 
occur in the vicinity of igneous intrusions (laccolites, dikes 
and necks) where large q^uantitics of water were given oS by 
the volcanic magma at a time when it had solidified but was not 
yet cold. Metasomatism also usually goes on at some depth, 
so that we may readily believe that it is favoured by increase 
of pressure. On the other hand, there are many instances 
in which these processess cannot be shown to have taken place 
at temperatures or pressures above those which normally exist 
in the upper part of the earth’s crust (e.g. dolomitization and 
silicification of many limestones). There are also cases of 
metasomatism in which steam and other vapours are supposed 
to have been operative; the temperatures were probably above 
the aitjeal temperature of water. Changes of this sort are 


described as pneumatolytic, being induced fay gases (see 
Pnitimatolysis). 

By metasomatism new minerals replace the primitive ones; 
at the same time the original rook-stnictures may be oomi^tely 
obliterated. An i^ous rock for example may be entirely 
replaced by crystalline massive quartz, a fossiliferous limestone 
by granular crystalline dolomite. It is equally common, 
however, to find that the structure of the original rock is 
preserved though its substance has been entirely altered. An 
oolitic limestone may become an oolitic iron^one or chert 
(see Petkology, PI. IV. fig. 5.), and casts of the fossils which the 
limestone contained may be formed of siderite or of chalcedony. 
In this case the rock resembles a pseudomorph, which is the 
term applied to a mineral which has been entirely replaced 
by another mineral without losing its original crystalline form. 
As a result of metasomatism rocks usually become more 
crystalhne, especially those which have been in large part built 
up of fossil organic remains; this is a consequence of the new 
substances having been deposited by purely inorganic processes 
from solution in water. 

The chemical change is often complete, as when a limestone 
is replaced by chert or otherwise silicified, but it is probably 
more usually incomplete, part of the substance of the original 
rock having been retained though pwssibly in new mineral 
combinations. When a limestone is replaced by ironstone 
(e.g. carbonate of iron or siderite) part at least of the carbonic 
acid may be that of the limestone. A dolomite, formed from 
a limestone, contains more than one-half of its weight of car¬ 
bonate of lime presumably derived from the limestone itself; 
yet in this case the mineral transformation may be perfect, 
as the dolomite retains none of the colcite of which the lime¬ 
stone was formed; it is all present as the double carbonate 
of lime and magnesia (or dolomite). When a granite is con¬ 
verted by emanations containing fluorine and boron into a 
quartz-tourmaline rock (schorl rock, f.v.) or a quartz mica 
rock (greisen, y.v.) it can be proved by analysis that there 
has been very little modification of the chemical composition 
of the original mass. This resembles paramorphism in minerals, 
in which one mineral is substituted for another having the 
same chemical composition (e.g. kyanite for ondalusite). 

The relations between metamorphism and metasomatism are 
very close; in fact some authors regard metasomatism as a variety 
of metamorphiam. It is generally true, however, that in meta- 
morphic changes there is little chemical alteration; sandstones pass 
into quartzites, clays into mica-schists and gnei.s.ses, limestones into 
marbles without any essential uiodilication ill chemical composition, 
for the original minerals new ones being substituted and new 
structures being jiroduced at the same time. In metasomatism, 
on the other hand, chemical alteration is supposed by most 
geologists to be an essential feature; new minerals appear, but the 
original structures are sometimes retained. 

The facility with which a rock undergoes metasomatism depends 
partly on its nature, and partly on the circumstances in which it is 
placed. Limestones, being readily soluble under natural conditions, 
are especially liable. The Cleveland iron ores of Yorkshire are 
limestones replaced by siderite and limonite; the Whitehaven iron 
ores are metasomatic replacements of limestone by haematite. 
The former are of Mesozoic, the latter of Palaeozoic age, but both 
have been changed in very much the same way by percolating 
solutions contaimng salts of iron. In some cases limonite and 
magnetite are the principal ores. Often the changes have taken 
place very irregularly, along bedding planes, faults and fractures. 
An ironstone may in many places be traced laterally into a Umestone, 
the amount of iron in the rock gradually diminishing. Some iron¬ 
stones (Carboniferous, Jurassic, 8cc.) retain the ooutic structures 
of the original limestone; others show corals, shells and other calcare¬ 
ous fossils replaced by iron ores. When beds of shale or sandstone 
are intercalated among the limestones they usually show little change, 
a fact which indicates that the ready solubility of the calcareous 
rocks was a dominating factor in determining the metasomatic 
deposits. It is believed that the Whitehaven iron ores may 
derived from the ironstones of the Coal-Measures which once covered 
tile liinestone districts. 

Dolomitization of limestones is even more common than replace¬ 
ment by iron ores. That it is goiiu on at the present day is evident 
from the fact that cores obtained by boring in recent coral reefs 
have shown that these may be extensively doiomitizsd in their 
deeper parts, and the older limestones such as the Triassic of the 
Alpst the Carboniferous Limestone o{ England and .the Cambrian 
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of Scotland ana adkwtiisaa oaovatted' Uto. dolomite over 
wide anas, There ^.,boen an intnoduction of magnesia, with 
sometimes a little silica and iron; the rock recrystallizes owing to 
the formation of small ihombohedra ot dolomite; it frequently 
becomes porous and lull Of drusy cavitles. owing to the contraction 
in volume which takas place, and the fossils and other organic 
structures of the original rock disappear- The change proceeds 
outwards from fissures and bedding planes and spreads gradually 
through the mass of the limestone; often the transformation is 
complete and no unaltered rock remains. Siliclflcation or the 
replacement of limestone by chalcedony, chert or quartz, is often 
extiibitod on a large scale. The formation of flint nodules ami chert 
bands is of this nature; the silica is not really an introduction from 
without, but is merely the material of the fine siliceous skeletons of 
sponges, radiolarla and other organisms, which at first were widely 
scattered through the limestone and at a later time were dissolved by 
percolating waturs, percolated tlirougb the rock and were deposited 
m certain situations as bands, nodules and tabular masses of crypto¬ 
crystalline silica. In limestones extensive deposits of zinc ore may 
occur, usually calamine. These are important sources of the meW 
and there is little room for doubt that they have formed by a process 
of metasoniatic replacement, e.g. Carthagena, Raibl (in Caiinthia) 
and Belgium. In many parts of western North America (Nevada, 
Arizona, &c.) great deposits of copper, lead and silver ores arc worked 
in crystalline limestones. They are often highly silicified, and as¬ 
sociated with them are intrusive igneous rocks such as granite, 
dacite, porphyry and diaba.se, The ores occur not only in veins and 
shouts, but also in great masses replacing the limestone, and the 
geologists who have examined these mining districts are nearly 
unanimous as to the metasomatic nature of a large part of these 
deposits. Other rocks such as tuff, volcanic breccia, shale, porphyry 
and granite may also be impregnati'd with metalliferous ores, but 
the largest ore bodies are found in the limestones. Secondary 
enrichment has often taken place on a considerable scale. The 
constant presence of igneous rocks indicates that they are connected 
with the introduction of the metals, and the deposits are often of 
such a kind us to show that [xist-vulcanic discharges of magmatic 
gases and water have been the actual mineralizing agents. Bisbee, 
Chfton and the Globe district in Arizona, Flagstaff in U tah, and tlie 
Eureka district in Nevada are good examples of the deposits in 
question. 

As indicated above, shales, sandstones and igneous rocks may be 
siUcified and mineralized under suitable conditions. Rhyolites and 
rhyolitic tuffs are often impregnated with silica to such an extent 
that they become almost massive quartz, and the fluidal, porphy- 
ritic, sjiheroidal and other igneous structures of tlie original rock 
may be retained in the siliceous pseudomorph. There are many 
examples of tills in North Wales and the Pcntland Hills. In andesites, 
serpentines and trachytes sihcification is frequently found in circum¬ 
stances indicating that the changes are not due to weathering but 
are the effect of post-volcanic emanations of heated waters. Silicified 
shales may accompany mineral deposits, a.g. in the Cornish tin mines 
the kUlas or grey slate may be converted into quartz and brown 
tourmaJine and contains small quantities of tin stone. In the 
copper mines of Parys Mountain, Anglesey, formerly of great 
imiiortancc as producers of this metal, there are large areas of 
silicified slate and silicified porphyry. White mica, kaolin, 
^Ijfrtite, chlorite and cpidote are frequently present in .silicified 
ignenus rocks. As a further instance of mineral deposition in 
metasomatized igneous rocks wc may quote the Cripple Creek gold¬ 
field in Colorado, where syenites, latites, phonolites, breccias, &c., 
have been filled with pyrite, dolomite, fluorite, calaverite and other 
new minerals together with quartz. 

Another type of metasomatic alteration is phosphatization. 
This is most common in limestones, and many of the most im¬ 
portant bedded phosphate deposits are of this origin. Trachytes 
and other igneous roclcs are occasionally phosphatized. The source 
of the phosphate is for the most part the skeletons of anim^, 
vertebrate bones and teeth, shells of certain brachiopods, trilobites 
and other organisms. Guano, the excreta of birds, is rich in phos¬ 
phates and Siese are washed downwards W rain producing mefa- 
somatic changes in the underlying rocks. Phosphatized limestones 
are obtained in great quantities in Christmas Island, Sombrero, 
Cura(oa and other uninhabited limestone islands. (J. S. F.) 

HETABTASIO (1698-1782). Pietro Trapassi, the Italian 
poet who is better known by his assumed name of Metastasio, 
was bom in Rome on the 13th of January 1698. His father, 
Felice Trapassi, a native of Assisi, came to Rome and took service 
in the Corsican regiment of the papal forces. He subsequently 
married a Bolognese woman, called Francesca Galasti, and 
established himself in business as a grocer in the Via dei Cap- 
pellari. Two sons and two daughters were the fruit of tms 
marriage. The eldest son, Leopoldo, must be mentioned, since 
he played a part of some importance in the poet’s life. Pietro, 
while quite a child, often held a crowd attentive in the streets 
while he recited impromptu verses on a given subject. It so 


haj^wned that, while he was thus engaged one evening in the 
year 1709, two men of distinction in Roman society Stowed to 
listen to his declamation. These were Gian Vincenzo Graving ' 
famous for legal and literary erudition, famous no less for his 
dictatorship of the Arcadian Academy, and Lorenzini, a critic of 
some note. Gravina was at once attracted by the boy’s poetical 
talent and charm of person, interested himself in the genius be 
bad accidentally discovered, made Pietro his protfg6, and in the 
course of a few weeks adopted him. Felice Trapassi was glad 
enough to give his son the chance of a good education and intro¬ 
duction into the world mder auspices so favourable. Gravina 
hellenized the boy’s name Tcapa»i into Metastasio; and 
intended his adopted son to be a jurist like himself. He there¬ 
fore made the boy learn Latin and begin the study of law. At 
the same time he cultivated his literary gifts, and displayed tile 
youthful prodigy both at his own house and in the Roman 
coteries. Metastasio soon found himself competing with the 
most celebrated improvisatori of his time in Italy, Days spent 
in severe studies, evenings devoted to the task of improvising 
eighty stanzas at a single session, were fast ruining Pietro’s 
health and overstraining his poetic faculty. At this juncture 
Gravina had to journey into Calabria on business. He took 
Metastasio with him, exhibited him in the literary circles of 
Naples, and then placed him under the care of his kinsman 
Gregorio Caroprese at a little place called Scal 4 a. In country 
air and the quiet of the southern seashore Metastasio’s health 
revived. It was decreed by Gravina that he should never 
improvise again, but should be reserved for nobler efforts, when, 
having completed his education, he might enter into competition 
with the greatest poets. 

Metastasio responded to his patron’s wishes. At the age of 
twelve he translated the Jltad into octave stanzas; and two years 
later he composed a tragedy in the manner of Seneca upon 
a subject chosen from Trissino’s Italia liberala — Gravina’s 
favourite epic. It was called Giustino, Gravina had it printed 
in 1713; but the play is lifeless; and forty-two years afterwards 
we find Metastasio writing to his publisher, Calsabigi, that he 
would willingly suppress it. Caroprese died in 1714, leaving 
Gravina his heir; and in 1718 Gravina also died. Metastasio 
inherited house, plate, furniture and money, which amounted 
to 15,000 scudi, or about {j\ooo. At a meeting of the Arcadian 
Academy, he recited an elegy on his patron, and then settled 
down, not it seems without real sorrow for his loss, to enjoy what 
was no inconsiderable fortune at that period. Metastasio was 
now twenty. During the last four years be had worn the 
costume of abb<, having taken the minor orders without which 
it was then useless to expect advancement in Rome. His 
romantic history, personal beauty, charming manners and 
distinguished talents made him fashionable. That before two 
years were out he had spent his money and increased his reputa¬ 
tion for wit will surprise no one. He now very sensibly deter¬ 
mined to quit a mode of life for which he was not born, and to 
apply himself seriously to the work of his profession. Accord¬ 
ingly he went to Naples, and entered the office of an eminent 
lawyer named Castagnola. It would appear that he articled 
himself as clerk, for Castagnola exercised severe control over 
his time and energies. While slaving at the law, Metastasio in 
1721 composed an epithalamium, and probably also bis first 
musical serenade, Endimione, on the occasion of the marriage 
of his patroness the Princess Pinelli di Sangro to the Marchese 
Belmonte Pignatelli. But the event which fixed his destiny 
was the following. In 1722 the birthday of the empress had to 
be celebrated with more tfian ordinary honours, and the viceroy 
applied to Metastasio to compose a serenata for the occasion. 
He accepted this invitation, but it was arranged that his author¬ 
ship should be kept secret. Under these conditions Metastasio 
produced Gli orli esperidi. Set to music by Porpora, it won 
the most extraordinary applause. The great Roman prima 
donna, Marianna Bulgarelli, called La Romanina from her birth¬ 
place, who had pl^ed the part of Venus in this drama, spared 
no pains until she had discovered its author.. La Romanina 
fortnwitb took possession of him, induced him to quit hfs 
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UnryeT’soSce, and pronittMd to secvuefor hia faioe ahd indapcs* 
dencej d he would' devote his talents tO; the musical drama. 
In La Romaiuna’s liouse Metastasio became acquainted with 
the greatest composers of the day—with Forpora, from whom he 
took lessons in music; with Huse, Pergolese, Scarlatti, Vinci, 
Leo, Durante, Marcello, all of whran were destined in the future 
to set his plays to melody. Here too he studied the art of 
sin^g, ;Bnd learned to appreciate the style of such men as 
Faring. Gifted himself with extraordinary facility in compo¬ 
sition, and with a true praetic feeling, he found no difficulty in 
producing plays which, while beautiful in themselves, judged 
merely as works of literary art, became masterpieces as soon 
as their words were set to music, and rendered by the singers of 
the greatest school of vocal art the world has ever seen. Reading 
Metastasio in the study, it is impossible to do him justice. But 
the conventionality of all his plots, the absurdities of many of 
his situations, the violence he does to history in the persons of 
some leading characters, his “ damnable iteration ” of the theme 
of love in alt its phases, are explained and justified by music, 

Metastasio resided with La Romanina and her husband in 
Rome. The generous woman, moved by an affection half 
maternal half romantic, and by a true artist’s admiration fur 
so rare a talent, adopted him more passionately even than 
Gravina had done. She took the whole Trapassi family— 
father, mother, brother, sisters—into her own house. She 
fostered the poet’s genius and pampered his caprices. Under 
her influence he wrote in rapid .succession the Didone abban- 
donata, Calme in Utica, Esio, Alessandro neW Indie, Semiramide 
riconosciuta, Siroe and Arlaserse. These dramas were set to 
music by the chief composers of the day, and performed in the 
chief towns of Italy. But meanwhile La Romanina was growing 
older; she had ceased to sing in public; and the poet felt himself 
more and more dependent in an irksome sense upon her kindness. 
He gained 300 scudi (about £60) for each opera; this pay, though 
good, was precarious, and he longed for some fixed engagement. 
In September 1729 he received the offer of the post of court poet 
to the theatre at Vienna, with a stipend of 3000 florins. This he 
at once accepted. La Romanina unselfishly sped him on his way 
to glory. She took the charge of his family in Rome, and he set 
off for Austria. 

In the early summer of 1730 Metastasio settled at Vienna in 
the house of a Spanish Neapolitan, Niccold Martinez, where 
he resided until hLs death. This date marks a new period in his 
artistic activity. Between the years 1730 and 1740 his finesl 
dramas, Adriano, Demetrio, Issipile, Demofoonle, Olirnpiade, 
CUmenza di Tito, Achille in Seiro, Temistocle and Atlilio Regolo, 
were produced for the imperial theatre. Some of them had to be 
composed for special occasions, with almost incredible rapidity— 
the Achille in eighteen days, the Ipermnestra in nine. Poet, 
composer, musir.al copyist and singer did their work together in 
frantic haste. Metastasio understood the technique of his 
peculiar art in its minutest details. The experience gained at 
Naples and Rome, quickened by the excitement of his new career, 
at Vienna, enabled him almost instinctively, and as it were by 
inspiration, to hit the exact mark aimed at in the opera. . 

At Vienna Metastasio met with no marked social success. 
His plebeian birth excluded him from aristocratic circles. But,- 
to make up in some measure fur this comparative failure, he 
enjoyed the intimacy of a great lady, the Countess Althann, 
sister-in-law of his old patroness the Princess Belmonte Pigna- 
telli. She had lost her husband, and had some while occupied 
the post of chief favourite to the emperor. Metastasio’s liabun 
with her became so close that it was even believed they had been 
privately married. The even tenor of his existence was broken 
m rile;year 1734 by the one dark and tragic incident of his 
biography. It appears that La Romanina h^ at last got tired 
of his ^absence. Could not Metastasio get her an engagement 
at the court theatre ? The poet at this juncture revealed his 
own essential feebleness of character. To La Romanina he 
owed almost everything as a man and as an artist. But he was 
ashamed of her and tir^ of her. He vowed sheshould not come 
to Vienna, and wrote dissuading her from the projected visit. 


Hie tone of his letters alarmed and frritoted her. It is probable 
that she set out from Rome, but died suddenly upon the road. 
All we know is that she left him her fortune kfter her husband's 
life interest in it had expired, and that Metastasio, overwhelmed 
with grief and remorse, immediately renounced the legacy. 
This disinterested act plimged the fiulgarelli-Metastasio house¬ 
hold at Rome into confusion. La Romanina’s widower married 
again. Leopioldo Trapassi, and his father and sister, were 
t^own upon their own resources. 

As time advanced the life which Metastasio led at Vienna, 
together with the climate, told upon his health and spirits. 
From about the year 1745 onward he wrote but little, though the 
cantatas which belong to this period, and the canzonet Ecco quel 
fiero istante, which he sent to his friend Farinelli, rank among the 
most popular of his productions. It was clear, as Vernoii Lee 
has phrased it, that “ what ailed him was mental and moral 
ennui." In 1755 the Countess Althann died, and Metastasio 
was more than ever reduced to the society which gathered 
round him in the bourgeois house of the Martinez. He sank 
rapidly into the habits of old age; and, though his life wu.s 
prolonged till the year 1^82, very little can be said about it. 
On the 12th of April he died, bequeathing his whole fortune of 
some 130,000 florins to the five children of his friend Martinez. 
He hud survived all his Italian relatives. 

During the long period of forty years in which Metastasio 
overlived his originality and creative powers his fame went on 
increasing. In his library he counted as many as forty editions 
of his own works. They had been translated into French, 
English, German, Spanish, even into modern Greek. They had 
been set to music over and over again by every composer of 
distinction, each opera receiving this honour in turn from several 
of the must illustrious men of Europe. They" had been sung by 
the best virtuosi in every capital, and there was not a literary 
academy of note which had not conferred on him the honour of 
membership. Strangers of distinction pa.ssing through Vienna 
made a point of paying their respects to the old poet ut his 
lodgings in the Kohlmarkt Gasse. Btit his poetry was intended 
for a certain style of music—for the music of omnipotent 
vocalists, of thaumaturgical soprani, With the changes effected 
in the musical drama by Gluck and Mozart, with the development 
of orchestration and the rapid growth of the German manner, u 
new type of libretto came into request. Metastasio’s plays fell 
into undeserved neglect, together with the music to which he 
had linked them. Farinelli, whom he styled " twin-brother,” 
was the true exponent of his poetry; and, with the abolition of 
the class of singers to which Farinelli belonged, Metastasio’s 
music suffered eclipse. It was indeed a just symbolic instiridt 
which made the poet dub this unique soprano his twin-hrother. 

The musical drama for which Metastasio comjxised, and in 
working for which his genius found its proper sphere, has so 
wholly passed away that it is now difficult to assign his true place 
to the poet in Italian literary history. His inspiration was 
essentially emotional and lyried. The cliief dramatic situations 
are expressed by lyrics for two or three voices, embodying the 
several contending passions of the agents brought into conflict 
by the circumstances of the plot. The total result is not pure 
literature, but literature supremely fit for musical effect. 
Language in Metastasio’s hands is exquisitely pure and limpid. 
Of the Italian poets, he professed a special admiration for Tasso 
and for Marini. But he avoided the conceits of the latter, and 
was no ma.ster over the refined richness of the former’s,diction. 
His own style reveals the improvisatore’s facility. Of the 
Latin poets he studied Ovid with the greatest pleasure, and from 
this predilection some of his own literary qualities may be 
derived. For sweetness of versification, for limpidity of diction, 
for delicacy of sentiment, for romantic .situations exquisitely 
rendered in the simplest style, and for a certain delicate beauty 
of imagery sometimes soaring to ideal sublimity, he deserves to 
be.appreciated so long as the Italian language lasts. 

There are numerous editions of Metatrtasio's works. That by 
CalsaUgi (Paris, 1735,9 vols. 6vo),pabtiahed under his owaBU}>enn- 
tendance, was the poet’s favourite. Another of Turin (1757) and a 



third of P«ris (1780) doaerve mention. The posthumout works 
wme print^ at Vi^, 1795 - The coUected editions of Genoa 
(1802) and Padua (1811) will probably be found most useful by the 
gener^ student An edition of tte letters, by Cardacci, was pubflshed 
at Bologne in 1883. Matastaaio's life was written by Aluigi (As^ 
*783!^ by ChmlM Burney (London, 1796), and by others; but by 
far the most vivid sketch of his biograpny will be found in Vernon 
Lms 5fMts5 0/ the jSth Century in Italy (I/mdon, 1880), a work 
which throws a no^ of light upon the development of Italian 
dramatic music, and upon the place occupied by 
artistic movement of the last century. (J, a. g j 

MBTADRDS (mod. Metauro; the form Mataurus is later, and 
IS more frequent in inscriptions of the imperial period), a river 
of Italy, which flows into the sea a little south-east of Fanum 
Fortunae (mod. Fano). On its banks Hasdrubal, while marching 
to the aid of Hannibal m 207 b.c., was defeated and slain by the 
Roman army, this being the decisive battle of the Second Punic 
War. The exact site of the battle is uncertain; tradition places 
It between Fossombrone and the Furlo Pass, but it is probable 
that it occurred nearer the sea-coast. 

METAXASt ANDREAS (1786-1860), Greek politician, was 
bom in the island of Cephalonia. During the latter part of the 
War of Independence (1824-1827) he accompanied Capo dTstria 
to Greece, and was appointed by him minister of war. When 
Capo dTstria was murdered in 1831 Metaxas became a member 
of the provLsional government which held office till the accession 
of King Otho in 1833. During the minority of Otho he was 
named pnvy councillor and minister at Madrid and Lisbon. In 
1840 he was recalled and appointed minister of war. In 1843- 
1844 he was president of the council of ministers, and he 
subsequently held the post of ambassador at Constantinople 
from 1850 to 1854. He died at Athens on the jgth of 
September i860. 

METAYAGE SYSTEM, the cultivation of land for a proprietor 
by one who receives a proportion of the produce. The system 
has never existed in England and has no English name, but in 
certain provinces of Italy and France it was once almost univer- 
m 1 , and is still very common. It is also not unusual in Portugal, 
in Greece, and in the countries bordering on the Danube. In 
Italy and h ranee, respectively, it is called meszeria and milayage 
or halving—the halving, that is, of the produce of the soil 
between landowner and landholder. These expressions are 
not, however, to be understood in a more precise sense than that 
in which we sometimes talk of a larger and a smaller half. They 
merely signify that the produce is divisible in certain definite 
proportions, which must obviously vary with the varying fer¬ 
tility of the soil and other circumstances, and w hich do in prac¬ 
tice vary so much that the landlord’s share is sometimes as much 
as two-thirds, sometimes as little as one-third. Sometimes the 
landlord supplies all the stock, sometimes only part—the cattle 
and seed perhaps, while the farmer provides the implements; 
or perhaps only half the seed and half the cattle, the farmer 
finding the other halves-taxes too being paid wholly by one or 
the other, or jointly by both. 

English writers were unanimous, until J. S. Mill adopted a 
different tone, in condemning the m6tayer system. They 
judged it by its appearance in France, where it has never worn 
a ver^ attractive aspect. Under the ancien rigime not only were 
all direct taxes paid by the mdtaycr, the noble landowner being 
exempt, but these taxes, being assessed according to the visible 
produce of the soil, operated as penalties upon all endeavours 
to augment its productiveness. No wonder, then, if the metayer 
fancied that his interest lay less in exerting himself to augment 
the total to be divided between himself and his landlord, than 
in studying how to defraud the latter part of his rightful share; 
nor if he has not yet got rid of habits so acquired, especially 
when It IS considered that he still is destitute of the fixity 
of tenure without which metayage cannot prosper. French 
mitayere, in Arthur Young’s time, were “ removable at pleasure 
and obliged to conform in all things to the will of their landlords ’’ 
and so in general they are still. Yet even in France, although 
mfetayage and extreme rural poverty usually coincide, there are 
provinces where the contrary is the fact, as it is also in Italy. 
Indeed, to every tourist who has passed through the plains of 


METAUKUS^METCALFE 




Iximbardy with his eyes open, the knowledge that tndteyage 
has for ages been there the prevailing form of tenure Ought to 
suffice for the triumphant vindication of metayage in the a^ 
stract. An explanation of the contrasts presented by mitavage 
in different regions is not far to seek. Mftayage, in order to 
in any mwure worthy of conunendation, must be a genuine 
partnership, one in which there is no sleeping partner, but in the 
affairs of which the landlord, as well as the tenant, takes an 
active part. Wherever this applies, the results of metayage 
appear to be as eminently satisfactory, as they are decidedly the 
reverse wherever the landlord holds himself aloof. 

In Franc* there is also a system termed mitayage par groupti 
which consists in letting a considerable farm, not to one mitayer’ 
but to an association of several, who work together for the 
general good, under the supervision either of the landlord him- 
self, (ir of his bailiff. This arrangement gets over the difficulty 
01 finding tenants possessed of capital enough for any but verv 
I small farms. ^ ^ 

See further the section Agriculture in tl)e articles France, Greece 
1894)^’ J- Cruvailhier, Etude sur le mitayage (Paris’ 

METCALF, WILLARD LEROY (1858- ), American artist, 

was bom at Lowell, Massachusetts, on the ist of July i8<;8. He 
was a pupil of the Boston Normal Art School, of the Boston Art 
Museum School, and of the Acadimie Julien, Paris. After early 
figpre-painting and illustration, he became prominent as a land¬ 
scape painter. He was one of the “ Ten American Painters ” 
who in 1897 seceded from the Society of American Artists 
hor some years he was an imstructor in the Woman’s Art School 
Cooper Union, New York, and in the Art Students’ League 
New York. In 1893 he became a member of the Amencan 
Water Colour Society, New York. 

METCA^, CHARLES THEOPHILDS METCALFE, Baron 
(1785-1846), Indian and colonial administrator, was bom at 
Calcu^tta on the 30th of January 1785; he was the second son 
of Ihomas Theophilus Metcalfe, then a major in the Bengal 
army, who afterwards became a director of the East India 
Company, and was created a baronet in 1802. Having been 
educated at Eton, he in 1800 sailed for India as a writer in the 
servnee of the Company. After studying Oriental languages 
M the first student at Lord Wellesley’s College of Fort William 
he, at the age of nineteen, was appointed political assistant to 
tjeneral Lake, who was then conducting the final campaign of 
the Mahratta War against Holkar. In 1808 he was selret^ by 
Lord Minto for the responsible post of envoy to the court of 
Raiijit Singh at Lahore; here, on the 25th of April 1809, he con¬ 
cluded the important treaty securing the independence of the 
Sikh states between the Sutlej and the Jumna. Four years 
afterwards he WM made resident at Delhi, and in 1819 he received 
from Lord Hastings the appointment of secretary in the secret 
and political department. From 1820 to 1825 Sir Charles (who 
succeeded his brother in the baronetcy in 1822) was resident at 
the court of the nizam, and afterwards was summoned in an 
emergency to his former post at Delhi. In 1827 he obtained a 
seat in the supreme council, and in March 1835, after he had 
Mted ^ the first governor of the proposed new presid«cy of 
Agra, he provisionally succeeded Lord William Bentinck in the 
pvemor-generalship. During his brief Tenure of office (it 
lasted only for one year) he carried out several important 
mpsures, including that for the liberation of the press, which 
while almost universally popular, complicated his relations 
with the directors at home to such an extent that he resigned 
the service of the Company in 1838. In the following year he 
WM appointed by the Melbourne administration to the governor¬ 
ship of Jamaica, where the difficulties created by the recent 
passing of the Negro Emancipation Act had called for a high 
decree of tact and ability. Sir Charles Metcalfe’s success in 
this delicate position was very marked, but unfortunately his 
hMlth compelled his resignation and return to England in 1842 
Six months afterwards he was appointed by the Peel ministry 
to the governor-generalship of Canada, and his success in carrying 
out the policy of the home government was rewarded with a 
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peeri^e shortly after his return in 1845. Malshanger, 

near Basingst^e, on the 5th of September 1846. 

Se« J. W. Kaye'a Lift and Corratpondenct of Charltt Lord Meiadft 
(London, 1854). 

METBLLim, the name of a distinguished family of the 
Caecilian (i^beian) gens in ancient Home. The following ore 
the most important:— 

1. Lucius Caecilius Metbu.lus, general during the first 
Punic War. Consul in 251 B.C., he was sent to Sicily, and gained 
a decisive victory over Hasdrubal, who, trusting to his numeri¬ 
cally superior forces and the alarm inspired by his elephants, 
ventured to attack him. Metcllus's victory was in great measure 
due to a panic caused amongst the elephants by his clever 
manoeuvring. A number of these animals were sent in specially 
constructed rafts to adorn his triumph, and from this time the 
dephant frequently occurs as a device on the coins of the 
Metelli. In 241, when the temple of Vesta was destroyed by 
fire, Metellus succeeded in bringing out the Palladium uninjured, 
but lost his eyesight. As a reward, he was granted permission 
to ride to the senate-house in a carriage, a privilege hitherto 
unheard of. But the story of his blindness is doubtful, since it 
is hardly consistent with his appointment as dictator in 224 
“ for the purpose of holding the comitia,” nor is any mention 
made of it in the extract [Pliny, Nai. Hist. vii. 43 (45)] from the 
funeral oration pronounc^ over him by his son. 

2. Quintus Caecilius Metellus, son of (1), became consul 
in 206 as a reward for his services at theMetaiirus. In 205 he 
was dictator for holding tlie comitia; in 201 one of the com¬ 
missioners for dividing the public land in Samnium and Apulia 
amongst the Komun veterans; in 186 he conducted an embassy 
to Macedonia, afterwards proceeding to Peloponnesus to inves¬ 
tigate the quarrel between Sparta and the Achaeans. He is 
the Metellus who caused the poet Naevius (tf.v.) to be imprisoned 
and exiled for having attacked him on the stage. 

3. Lucius Caeciuus Metellus, possibly son of (1), when 
the disastrous news of the battle of Cumae (216) reached Rome, 
proposed to a number of ^oung nobles that they should leave 
Italy and oficr their services to some foreign ruler, but they 
were prevented by the tlircats of the younger Scipio from carry¬ 
ing out their purpose. For this offence, when quaestor two years 
later, he was degraded by the censors from his tribe to the class 
of aerarii. Hcverthcless, he was elected one ol'thc tribunes for 
the following year, but his attempt to call the censors to account 
for their action proved unsuccessful in the face of the opposition 
of his colleague. 

4. Quintus Caecilius Metellus Macedonicus (d. 115 b.c.), 
praetor 148 b.c., defeated the usurper Andriscus {g.v.) in Mace¬ 
donia and forced him to surrender. Under his superintendence 
the OQuntry was made a Roman province. In 146, ho attacked 
the Achaeans to avenge on insult offered to a Roman embassy 
at Corinth. He gained decided successes over them at Scarpheia 
and Chaeroneia, but was superseded by U. Mummius. On his 
return to Italy he received the honour of a triumph and the 
title of Mactdotticus. ^nsul in 143, he reduced the Celt!- 
berians in northern Spain to obedience. In 131, when censpr 
with Q. Pompeius (they were the first two plebeian censors), 
he [H'opoBed that all citizens should be compelled to marry. 
He expelled a number of senators, one of whom, the tribune 
C. Atinius Labeo, proposed that he should be hurled from the 
Tarpeion rock; his life was only saved through the intervention 
of another tribune. He was an opponent of the Gracchi, 
although not averse from moderate reform. He was a strict 
tficciplmaria^(Mood general, and a type of the ancient Roman 
both in pulid^^H private life. He erected a splendid colonnade 
in the CampSsWlurtius, and two temples dedicated to Jupiter 
S»tor and Juno^ 

5. Quintus Catolius Metellus Numidicus, consul 109, 
and commander in the Jugurthine War. He defeated Jugurtha 
(f.V.) by the river Huth^, and after a difficult march through the 
desert took stronghold, Thala. Marius, however, who had 
been intriguing for the command, accused Metellus of protracting 
the war, and received the consulship for 107 with the province 


of Numidia, Metellus received a splendid triumph and the 
title of Numidicus. SatuTninus, whom a,s a censor he tried to 
remove from the senate, passed In 100 an agrarian law, inserting 
a provision that all senators should swear to it within five days. 
All complied but Metellus, who retired to Asia. After Satur- 
ninus was killed he returned, and died (probably in 91). He was 
a man of the highest integrity, a strict and efficient general, and 
one of the chief leaders of tlie aristocratic party. He was a man 
of education and learning, and Cicero spe^ hi^y of him as an 
orator. 

6. Quintus Caecilius Metellus Pius, so called from his 
efiorts to bring about the recall of his father Numidicus from 
exile. He was one of the commanders in the Social War, and 
defeated Q. Pompaedius Silo, the Marsian leader (88). Sulla, 
on his departure for Asia, gave him proconsular command over 
south Italy. When Marius returned to Italy and joined Cinna, 
the soldiers, who bad no confidence in the consul Gnaeus Octa¬ 
vius, wished Metellus to take command, but he refused. The 
soldiers deserted in large numbers, and considering it impossible 
to defend Rome, Met^us retired to Africa and afterwards to 
Liguria, resuming his former proconsular command on Sulla’s 
return. In the war against Marius he gained several important 
successes, and alter his victory over C. Norhanus at Faventia 
(82) he subdued the whole of upper Italy. Consul in 80 with 
Sulla, he went to Sjmin next year against Sertorius, who pressed 
him hard till the arrival of Pompey in 76. Next year Metellus 
defeated Sertorius’s lieutenant Hirtuleius at Italica and Segovia, 
and joining Pompey rescued him from the consequences of a 
check at Sucro. From this time Sertorius grew weaker till his 
murder in 72. In 71 Metellus returned to Rome and triumphed. 
He became pontifex maximus, and died probably at the end of 
64. He was an upright man, of moderate ability. 

7. Quintus Caecilius Metellus Celer, legate of Pompey 
in Asia 65 b.c., praetor 63. He was despatched to cut off the 
retreat of Cntilinc to tlic north by blocking the passes, and in 
6a went into the province of Cisalpine Gaul with the title of 
proconsul, although he did not become consul till 60. A strong 
supporter of the optimates and an enemy of Pompey, he strenu¬ 
ously opposed the agrarian law brought forward by the tribune 
Lucius Flavius, to provide for Pomiiey's veterans, and stood 
firm even though imprisoned; the law had to be given up. He 
al.so tried, though fruitlessly, to obstruct (Cesar's agrarian law 
in 59. He died suddenly in the same year—it was usually 
supposed from poison administered by his wife Clodia. 

8. Quintus Caecilius Metellus Nepos, son of a Metellus 
of the same name, so called because he was the grandson of (4). 
He was legate to Pompey in the war against the Mediterranean 
pirates (67), and took part in the Syrian campaign. In 63 he 
returned to Rome, to assist Pompey in carrying out his plans. 
He violently attacked Cicero, and refused to allow him to deliver 
the eustoraary speech on laying down office as consul; he even 
threatened to impeach him for having executed Roman citizens 
(referring to the Catilinarian conspirators) without a trial. In 
62 his proposal that Pompey should be summoned to Italy to 
restore order was bitterly opposed by Cato, and on the day set 
down for the bill a fight tooK place in the forum. Metellus fied 
to Pompey, but soon returned with him to Rome. In 60, when 
praetor, he proposed a law for the abolition of the vecligalia in 
Italy. In 57 he was consul, but offered no opposition to the 
return of Cicero from exile. In 56 he was governor of Hither 
Spain, where he was engaged in hostilities against the Vaccaei 
with indifferent success. He appears to have died in Rome in 
the following year. He was a mere creature of Pompey. 

9. Quintus Caeciuus Metellus Pius Scipio, son of P. 
Scipio Nasica, was adopted by (6). He was accused of bribery 
in 60 B.C., and defended by Cicero, to whom he had renJCrgd 
valuable assistance during the (jatilinarian conspiracy. In 
August 52, he became consul through the influence of Pompey, 
who had married his daughter Cornelia. In 49 he proposed 
that Caesar should disband bis army within a definite time, 
under pain of being declared an enemy of the state. After the 
ontbrefdc of the civil war, the province of Syria was assigned to 
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him, and he was ^ut to plunder the temple of Artemis at 
Ephesus when he was recalled by Pompey. He commanded 
the centre at Pharsalus, and afterwards went to Africa, where by 
Cato’s influence he received the command. In 46 he was 
defeated at Thapsus; while endeavouring to escape to Spain he 
fell into the hands of P. Sittius, and put himself to death. His 
connexion with two great families gave him importance, but be 
was selfish and licentious, wanting in personal courage, and his 
violence drove many from his party. 

10. Quintus Cabciliue Metellus, surnamed Crocus, 
Roman general. Consul in 69 b.c., he was appointed to the 
command of the war against Crete, the headquarters of the 
pirates of the Mediterranean. Its subjugation pnroceeded 
slowly but surely until 67, when Pompey clmmed the control of 
affairs in virtue of the powers conferred upon him by the Gabinian 
law. Thereupon the Cretans, who had been treated with 
great harshness by Metellus, offered to surrender to Pompey, 
who enjoyed a reputation for leniency towards the conquered. 
Pompey accepted the offer and sent instructions to Metellus 
to suspend operations. Metellus refused and completed the 
conquest of the island, which was annexed to Cyrene and became 
a Roman province. On Metellus’s return to Rome the partisans 
of Pompey succeeded in keeping him out of a triumph until 
after the Catilinarian conspiracy, when he made his entry into 
the city and received the name Creficus in honour of his achieve¬ 
ments. Metellus naturally joined the senatorial party in their 
opposition to Pompey, and had the satisfaction of preventing 
the ratification of wliat he had done in A.sia. He was one of a 
commission of three sent (60) to investigate the stal e of affairs 
in Gaul, where disturbances were apprehended. He appears 
to have been alive in 54, but nothing further is known of him. 

On the family of the Metelli generally, see M, Wende, De Caeciliis 
Metelhi, i. (Bonn, 1875), for its history up to the time of the Gracchi 
the new edition by P. Grobe of Drumaun's OeschtchU Roms, If,: and 
the article s.v. " Caecilius " by K Milniier in Pauly-Wlssowa’s 
JieaUncylopddte der classischen Aite-rtumswissensckafl, iii. pt. i (1897). 

METEMPSYCHOSIS (Gr. /uTe/n/fwxwo-it), or Transmigration 
OF THE Soul, the doctrine that a 1 death the soul passes into 
another living creature, man. animal, or even plant. This 
doctrine, famous in antiquity and still held as a religious tenet 
by certain sects of the civilized world, has its roots far back in 
primitive culture. It is developed out of three universal 
savage beliefs : (i) that man has a soul, connected in some 
vague way with the breath, which can be separated from his 
material body, temporarily in sleep, permanently at death; 
(2) that animals and even plants have souls, and are possessed 
to a large extent of human powers and passions; (3) that souls 
can be transferred from one organism to another. Innumerable 
examples might be mentioned of the notion that a new-bom 
child is the reincarnation of .some one departed, as in Tibet the 
soul of the Dalai-Lama is supposed to pass into an infant bom 
nine months after his decease. Transmigration of human'souls 
into non-human bodies is implied in totemism (?.«.), for, as 
Professor Frazer says, “ it is an article of faith that as the clan 
sprang from the totem, so each clansman at death rcossumes 
the totem form.” All these savage notions are to be regarded 
as presuppositions of metempsychosis, rather than identified 
with that doctrine itself as a reasoned theory. 

Till full investigation of Egyptian records put us in posse.ssion 
of the facts, it was supposed that the Egyptiams believed in 
metempsychosis, and Herodotus (ii. 123) explicitly credits them 
with it. We now know that he was wrong. All that they 
believed was that certain privileged souls might in the other 
world be able to assume certain forms at pleasure, those of a 
sparrow-hawk, lily, &c. Herodotus misunderstood the Egyp¬ 
tians to hold belirfs identical with those which were current in 
his day in Greece. In India, on the contrary, the doctrine was 
thoroughly established from ancient times; not from the most 
ancient, as it is not in the Vedas; but onwards from the Upani- 
shads. In them it is used for moral retribution : he who kills a 
Brahman is, after a long progress through dreadful hells, to be 
reborn as a dog, pig, ass, camel, &c. This we always find in 
metempsychosis as a reasoned theory. It is formed by combina¬ 
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tion of two sets of ideas which belong to different planes of 
culture; the ideas of judgment and punishment after death 
elaborated in a relatively cultured society by a priestly 
are combined with ideas, like that of totem-transmigratioa, 
proper to a savage sode^. In India we may explain the whede 
ph^menon as an infusion of the lower beliefs of the non-Aryan 
conquered races into the higher religious system of their Aryan 
conquerors. In later Hinduism metemp^chosis reached a 
monstrous development; according to Momer-Williams it was 
believed that there were 8,400,000 forms of existence through 
which all souls were liable to pass before returning to their 
source in the Deity. Buddhism appeared as a reaction against 
all this, and sought by a subtle modification to ham^ize 
the theory with its own pessimistic 'view of the world. According 
to Buddlusm there is no soul, and consequently no metem¬ 
psychosis in the strict sense. Something, however, is trans¬ 
mitted, i.e. Karma (character), which passes from indi'vidual to 
individual, till in the perfectly righteous man the will to live is 
extinguished and that particular chain of lives is brought to an 
end. 

We do not know exactly how the doctrine of metempsychosis 
arose in Greece; it cannot, as was once supposed, have been 
borrowed from Egypt and is not likely to have come from India. 
It is easiest to assume that savage ideas which had never been 
extinguished were utilized for religious and philosophic purposes. 
The Orphic religion, which held it, first appeared in Thrace upon 
the semi-barbatous north-eastern frontier. Orpheus, its legen- 
da^' founder, is said to have taught that “ soul and body are 
united by a compact unequally binding on either; the soul is 
divine, immortal and a.spires to freedom, while the body holds it 
in fetters as a prisoner. Death dissolves this compact, but only 
to re-iniprison the liberated soul after a short time : for the wheel 
of birth revolves inexorably. Thus the soul continues its jour¬ 
ney, alternating between a separate unrestrained existence and 
fresh reincarnation, round the wide circle of necessity, as the 
companion of many bodies of men and animals. To these 
unfortunate prisoners Orpheus proclaims the message of libera¬ 
tion, that they stand in need of the grace of redeeming gods and 
of Dionysus in particular, and calls them to turn to God by ascetic 
piety of life and self-purification : the purer their lives the higher 
will be their next reincarnation, until the soul has completed 
the spiral ascent of destiny to live for ever as God from whom 
it comes.” Such was the teaching of Orphism which appeared 
in Greece about the 6th century b.c., organized itself into private 
iind public mysteries at Eleusis and elsewhere, and produced a 
copious literature. 

The earliest Greek thinker with whom metempsychosis is 
coimected is Pherecydes; but Pythagoras, who is said to have 
been his pupil, is its first famous philosophic exponent. Pytha¬ 
goras pr^ably neither invented the doctrine nor imported it 
from Egypt, but made his reputation by bringing Orphic 
doctrine from North-Eastern Hellas to Magna Graecia and by 
instituting societies for its diffusion. 

The red weight and importance of metempsychosis is due to 
its adoption by Plato. Had he not embodied it in some of his 
greatest works it would be merely a matter of curious investiga¬ 
tion for the anthropologist and student of folk-lore. In the 
eschatological myth which closes the Republic he tells the story 
how Er, the son of Armenius, miraculously returned to life on the 
twelfth day after death and recounted the secrets of the other 
world. After death, he said, he went with others to the place 
of Judgment and saw the souls returning from heaven and from 
purgatory, and proceeded with them to a place where they Chose 
new lives, human and animal. “ He saw the soul of Orpheus 
changing into a swan, Thamyras becoming a nightingale, 
musical birds choosing to l>e men, the soul of Atalanta choosing 
the honours of an atlflete. Men were seen passing into animak 
and wild and tame animals changing into each other.” After 
their choice the souls drank of Lethe and then shot away like 
stars to their birth. There are myths and theories to the same 
effect in other dialogues, the Pha^rus, Mena, J*haedo, Timatus 
and Laies. In Plato’s view the number of souls was fixed; 
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birth therefore is never the creation of a soul, but only a trans¬ 
migration from one body to another. Plato’s acceptance of the 
doctrine is characteristic of his sympathy with popular beliefs 
and desire to incorporate them in a purified form into his system. 
Aristotle, a far less emotional and sympathetic mind, has a doc¬ 
trine of immortality totally inconsistent with it. In later Greek 
literature the doctrine appears from time to time; it is mentioned 
in a fragment of Menander (the Inspired Woman) and satirized 
by Lucian (Callus, g i8 seq.). In Roman literature it is found os 
early as Ennius, who in his Calabrian home must have been 
familiar with the Greek teachings which had descended to his 
times from the cities of Magna Graecia. In a lost passage of his 
Annals, a Roman history in verse, Ennius told how he had seen 
Homer in a dream, who had assured him that the same soul 
which had animated both the poets had once belonged to a pea¬ 
cock. Persius in one of his satires (vi. 9) laughs at Ennius fur 
this : it is referred to also by Lucretius (i. 124) and by Horace 
(Epist. 11 . i. 52). Virgil works the idea into his account of the 
Underworld in the sixth book of the Aeneid (vv. 724 sqq.). It 
persists in antiquity down to the latest clas.sic thinkers, Plotinus 
and the other Neoplatonists. 

Attempts have been made with little success to find metem¬ 
psychosis in early Jewish literature. But there are tracesof it in Phjlu, 
and it i.s definitely adopted in the Kabbala. Within the Christian 
Church it was held during the first centuries by isolated Cnostic 
sects, and by the Manichaeans in the 4th and 5th centuries, but was 
invariably repudiated by orthodox theologians. In the middle ages 
these traditions were contmued by the numerous sects known col¬ 
lectively as Cathari. At the Renaissance we find the doctrine in 
Giordano Bruno, and in the 17th century in the theo.sophist van 
Helmont. A modified form of it was adopted by Swedenborg. 
Dunng the classical period ot German literature metempsychosis 
attracted much attention : Goethe played with the idea, and it was 
taken up more seriously by Lessing, who borrowed it from Charles 
Bonnet, and by Herder. It has been mentioned with respect by 
Hume and by Schopenltauer, Modern theosophy, which draws 
its inspiratiou from India, has taken metempsychosis as a cardmul 
tenet; it is, says a recent theosophical writer, “ the master-key to 
modem problems," and among them to the problem of heredity. 

Outside the somewhat narrow circle of thoosophists there is little 
disposition to accept the doctrine; but it may be worth while lo 
point out that there are two fatal objectioas to it. The first is that 
personal identity depends on memory, and we do not remember 
our previous incarnations. The second is that the soul, whatever 
it may be is influenced throughout all its qualities by the qualities 
of the body ; modem psychology discredits the idea that the soul is 
a metaphysical essence which can pass indifferently from one bodv 
to anomer. If (to suppose the impossible) the soul of a dog were 
to pass into a man's bmy it would lx; so changed as to be no longer 
the same soul; and so, in a less degree, of change from one human 
body to another. 

See A. Bertliolet, Tlif Transmigration 0/ Souls (trans. from the 
German by H. J. Chaytor); E. Rohde, Psyche. (li. St.) 

MBTBOR (Gr. /uriaipa, literally “ things in the air,’’ from firrd, 
beyond, and dalpeiy, to lift up), a term originally applied 
by the ancient Greeks to many atmospheric phenomena— 
rainbows, halos, shooting stars, &c.—hut now specially restricted 
to those luminous bodies known as shooting stars, falling stars, 
fireballs and bolides. Though these objects only become visible 
in the atmosphere they are extra-terrestrial planetary bodies, 
and properly belong to the domain of astronomy. The extra¬ 
terrestrial bodies which happen to find a resting-place on the’ 
earth are studied under the name of meteorites (q.v.). 

In ancient times meteors were supposed to be generated in 
the air by inflammable gases. Isolated fireballs and star 
showers h^ been occasionally observed, but instead of being 
attentively watched they had been neglected, for their appari¬ 
tions had filled mankind with dread, and superstition attributed 
to them certain malevolent influences. It was the brilliant 
exhibition in November 183,■? that, in modem times particularly, 
attracted earnest students to investigate the subject of meteors 
generally, and to make systematic observations of their appari¬ 
tions on ordinary ni^ts of the year. Historical records were 
searched for references to past meteoric displays, and these 
were tabulated and compared. The attention devoted to the 
matter soon elucidated the phenomena of meteors, and proved 
them to be small planetary bodies, practically infinite in numbers 
andillimitabtKSf the extent and variety of their orbits. 


The various kinds of meteors are probably but different 
manifestations of similar objects. Perhaps the most important 
meteors are those which, after their bright careers and loud 
detonations, descend upon the earth’s surface and can be sub¬ 
mitted to close inspection and analysis (see Meteoxites). The 
fireball or bolide (Gr. ) 3 oAis, a missile) comes next in order from 
its size and conspicuous effects. It may either be interspersed 
with many smaller meteors in a shower or may be isolated. 
The latter usually move more slowly and approach rather near 
to the earth. The ordinary shouting stars vary from the bril¬ 
liancy of a first- to a sixth-magnitude star. They exhibit a great 
dissimilarity in paths, motions and colours. The smallest and 
most numerous class are the telescopic meteors invisible to the 
naked eye. They range from the 7th magnitude to the smallest 
object perceptible in large telescopes. 

The altitudes at which these bodies are visibly presented to us 
differ in individual cases. More than a thousand observations 
in duplicate have been made of the paths of identical meteors 
seen from two stations many miles apart. These pairs of obser¬ 
vations have shown a parallax from which the elevation of the 
objects above the earth, the lengths and directions of their 
courses, &c., could be computed. The average heights are from 
80 to 40 m. A few, however, first appear when higher than 
80 m., and some, usually slow-moving meteors, descend lielow 
40 m. But altitudes beyond 100 and within 20 m. are 
rare 



Average Heights. 

Length of 

Velocity 


Beginning. 

Ending. 

Path. 

per sec. 

Switt fireballs 

85 ni. 

50 m. 

55 m- 

38 m. 

Slow fireballs . . 


25 

116 „ 

15 

Slow fireballs 



(radiants neat 





horizon) . . . 

59 ,, 

48,, 

I2I „ 

»3 .. 

Swift shooting 




stars .... 

81 „ 

50 

42 .. 

41 .. 

Slow shooting 



stars .... 

9.3 

49 

39 „ 

'7 .. 


ju of the November Leonids give a mean height of 84^ to m. 
40 of the August Perseids „ „ „ 80 to 54 m. 


When the length of a meteor’s course is known and the 
duration of its flight has been correctly estimated it is easy to 
compute the velocity in miles. The visible life of an ordinary 
shooting star is, however, compri.sed within one second, and it is 
only rarely that such short time intervals can be accurately 
taken. The real velocities derived from good observations are 
rarely, if ever, under 7 or 8 m. per second, or over 60 or 70 m., 
per second. In a few exceptional cases abnormal speed has 
been indicated on good evidence. The slower class of meteoifi 
overtaking the earth (like the Andromedids of November) have 
a velocity of about 8 or 10 m. per second, while the swifter 
class (meeting the earth like the Leonids of November) have a 
velocity of about 44 m, per second. 

When the members of a shower are observed with special 
regard to their directions it Ls seen that they diverge from a 
common focus. The apparent scattering or diversity of the 
flights is merely an effect of perspective upon objects really 
traversing parallel lines. The centre upon which the observed 
paths converge is called the radiant point or, shortly, the radiant. 
On every night of the year there are a great number of these 
radiants in action, but the large majority represent very attenu¬ 
ated showers. In 1876 the number of radiants known was 850, 
but about 5000 have been determined up to the present time. 
These are not all the centres of separate systems, however: 
many of the positions being multiple observations of the same 
showers. Thus the August Perseids, the returns of which have' 
been witnessed more frequently than those of any other meteoric 
stream, have had their radiant point fixed on more than 250 
occasions. 

There appear to be moving and stationary radiants, contracted 
and diffused radiants, and long-enduring and brief radiants. 
The Perseids are visible from about the nth of July to the 20th 
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of August, the radmt having a daily motion of about R.A. to 
E.N.E. The Lyrids also vai^ in the position of their radiant, 
but the Orionids form a stationary position from about the 9th 
to the a4th of October. A large proportion of the ordinary 
feeble showers also appear to be stationary. 

Solid bodies (chiefly stone or stone and iron) enter the atmo¬ 
sphere from without at all conceivable angles and at a velocity 
of about 26 m. per second, while the earth’s orbital velocity is 
about i8i m. per second. In thus rapidly penetrating the 
air heat is generated, the meteor becomes incandescent, and the 
phenomena of the streak or train is produced. Before the object 
can pierce the dense lower strata of air its material is usually 
exhausted, but on rare occasions it withstands the fiery ordeal, 
and fragments of the original mass fall upon the earth. 

Multitudes of meteors infest space. On a clear moonless 
night one person may count eight or ten shooting stars in an 
hour. But there are more than twice as many visible in the 
early morning hours as in the evenings, and during the lust half 
of the year there are also more than twice as many visible as 
during the first half. It is computed that twenty millions of 
meteors enter the atmosphere every day and would be visible 
to unassisted vision in the absence of sunlight, moonlight and 
clouds, while if telescopic meteors are included the number will 
be increased twentyfold. Ordinary meteors, in the region of 
the earth’s orbit, appear to be separated by intervals of about 
250 m. In special showers, however, they are much closer. 
In the rich display of the 12th of November 1833 the average 
distance of the particles was computed as about 13 m., in 
that of the 27th of November 1885 as about 20 m., and in that 
of the 27th of November 1872 as about 35 m. 

The meteors, whatever their dimensions, must have motions 
around the sun in obedience to the law of gravitation in the 
same manner as planets and comets—that is, in conic sections 
of which the sun is always at one focus. The great variety in 
the apparent motions of meteors proves that they arc not 
directed from the plane of the ecliptic; hence their orbits are 
not like the orbits of planets and short-period comets, which are 
bllle inclined, but like the orbits of parabolic comets, which 
often have great inclinations. 

Historical records supply the following dates of abundant 
meteoric displays :— 


I 


tjol, Oct. 13 
031, Oct. I.) 
931 , Ocl. II 
1002, Oct. 15 



1101, Oct. 17. 

I()02, Oct. 28. 

1 1833, Nov. 13. 


1202, Oct. Tg. 

1(198, Nov. 9. 

IH06, Nov. Ttj. 


130(1, Oct. 23. 

1799, Nov. 12. 

i8()7, Nov. 14. 


1333, Oct. 25. 

1 1832, Nov. 13. 

1 1808, Nov. 


These showers occurred at intervals of about one-third of a 
century, while the day moved along the calendar at the rate of 
one month in a thousand years. 'The change of style is, however, 
responsible for a part of the alteration in date. The explanation 
of these recurring phenomena is that a great cloud or distended 
stream of meteors revolves around the sun in a period of 33! 
years, and that one portion of the elliptical orbit intersects that 
of the earth. As the meteors have been numerously visible in 
five or six succc.ssive years it follows they must be pretty densely 
distributed along a considerable arc of their orbit. It also 
follows that, as some of the meteors are seen annually, they must 
be scattered around the whole orbit. Travelling at the rate of 
26 m. per second, they encounter the earth moving iSJ m. 
per second in an opjxisite direction, so that the apparent velocity 
of the meteors is about 44 m. per second. They radiate from 
a point within the Sickle of I.eo and are termed Leonids. In 
1867 the remarkable discovery was made that Tempel’s comet 
(18^ : I.) revolved in an orbit identical with that of tlie Leonids. 
That the comet and meteors have a close physical association 
seems certain. The disintegrated and widely dispersed material 
of the comet forms the meteors which embellish our skies on 
mid-November nights. 

Fine meteoric showers occurred in 1798 (Dec. 7), 1838 (Dec. 
7), 1872 (Nov. 27), 1885 (Nov. 27), 1892 (Nov. 23) and 1891) 
Wov. 23 and 24), and the dates indicate an average period of 
6’7 years for fifteen returns. The meteors move very slowly. 


M they have to overtake the earth, and titeir apparent velocity 
is only alwut 9 m. per second. They are directed from a point 
in the sky near the star y Andromedae. Biela’s comet of 1826, 
which had a peri^ of 6'7 years, presented a significant resem¬ 
blance of orbit with that of the meteors, but the comet has not 
been seen since 1852 and has probably been resolved into the 
metmric stream of Andromedids. 

Rich annual displays of meteors have often been renaarked 
on about the loth of August, directed from Perseus, but they do 
not appear to have exhibited periodical maxima of great strength. 
They are probably dispersed pretty evenly along a very extended 
ellipse agreeing closely in its elements with comet 1862 : III. But 
the times of revolution are doubtful; the probable period of the 
comet is 121 years and that of the meteors 105I years. This 
shower of Ferseids is notable for its long duration in the 
months of July and August and for its moving radiant. 

There was a brilliant exhibition of meteors on the 20th of 
April 1803, and in other years meteors have been very abundant 
on about the 19th to the 21st of April, shooting from a radiant 
a Jew degrees south-west of a Lyrae. The display is appar¬ 
ently an annual one, though with considerable differences in 
intensity, and the cycle of its more abundant returns has not 
yet been determined. A comet which appeared in i86x had a 
very suggestive agreement of orbit when compared with that of 
the meteors, and the period computed for it was 415 yems. 

Apart from the instances alluded to there seem few coinci¬ 
dences between the orbital elements of comets and meteors. 
Halley’s comet conforms very well, however, with a meteoric 
shower directed from Aquarius early in May. But there are 
really few comets which pass sufficiently near the earth to give 
rise to a meteoric shower. Of 80 comets seen during the 20 
years ending 1893, Professor Herschel found that offiy two, 
viz. Denning’s comet of 1881 and Finlay’s of 1886, approached 
comparatively near to the earth’s path, the former within 
3,000,000 m. and the latter within 4,600,000 m. 

Radiants of Principal Showers .—The following is a list of 
the chief radiant points Visible during the year :— 


Date. 

Radiant 

R.A. Dec. 

Date. 

Radiant 

R.A. Dec. 

Jan. 2-3 

*. 10 “ + 53 “ 

July-Scpt 

47 “ -f- 43 “ 

Feb. 10-15 • 

75 ' -H 41“ 

Sept. 5-15 . 

62° -t- 37“ 

March i'-4 

166“ -h 4“ 

Sept. 3-22 . 

74 “ + 41“ 

March 2^ 

I6l" -t- 58" 

Oct. 2 . 

230° -t- 52" 

April 19-22 . 

271° + 33 ° 

Oct. 4 . 

310° -t- 79’ 

April-May 

193 -T 58’ 

Oct. 15-24 

92" -t- 15“ 

May 1-6 

338” - 2" 

Oct. 20-25 . 

100° -t- 13" 

May 11-18 

231" -1- 

Oct, 30-N0V. I 

43’ + 22" 

May-July 

252'" — 21“ 

Nov. 2 . 

58" -f- 9" 

June 13. 

310“ -1- 61" 

Nov. 14-16 . 

151° -t- 22” 

July 15-19 • 

314“ -1- 48“ j 

Nov. 16-28 . 

154 °-f- 40° 

July 28-30 . 

339" - 11" . 

Nov. 20-23 • 

63" -t- 22” 

Aug. 9 13 • 

45° + .57° ! 

Nov. 17-23 

25 “ -f- 43 ° 

Aug. 10-15 ■ 

290° -T . 53 " j 

Dec. 4 . 

162" -f- 58“ 

Aug. 21-25 • 

291° -t- (jo' 1 

Dec. 9-12 

108" -t- 33* 


Many meteors exhibit the green line of magnesium as a 
principal constituent. Professor N. von Konkoly remarked in 
the fireball of 1873 (Ju*y *6) the lines of magnesium and 
sodium. Other lines in the red and green have been detected 
and found by comparison with the hnes of marsh gas. Bright 
meteors often emit the bluish-white light suggestive of bumini; 
magnesium. In addition to magnesium and sodium the lines 
of piotassium, lithium and also the carbon flutings exhibited in 
cometary spectra, has been seen. 

Meteoric observation lias depended upon rough and hurried 
eye estimates in past years, but the importance of attaining 
greater accuracy by means of photography has been recognized. 
At several American observatories, and at Vienna, fairly suc¬ 
cessful attempts were made in November 1898 to photognph 
a sufficient number of meteor-trails to derive the Leonid ramimt, 
and the mean position was at R.A. 151" 33' Dec. + 22“ 12'. 
But the materials obtained were few, the shower having 
proved inconspicuous. 'The photographic method appears to 
have practically failed during recent years; since there has 
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been no brilliant display upon which to test its capacity. 
Really large meteors can be satisfactorily photographed, but 
small ones leave a6 impression on the plates. 

Meteors locdc larger than they are, from the glare and flaming 
effect due to their momentary combustion. The finer meteors 
on entering the air only weigh a few hundred or, at most, a 
few thousand pounds, while the smallest shooting stars visible 
to the eye may probably be equal in size to coarse grains of 
sand, and still be large enough to evolve all the light presented 
by tfaetn. <w. F. n.) 

lUEVEORA, a group of monasteries in Thessaly, in the 
northern side of the Peneius valley, not quite ao m. N.E. 
ofiTtikkala, and near the village of Kalabaka (the ancient 
Aeginium, medieval Staras or Stagoi). From the Cambunian 
chain two masses of rods are thrust southward into the plun, 
surmounted by bolated columns from 85 to joo ft. hkb, 
‘' some like gigantic tusks, some tike sug»r 4 oaves, and some like 
vast stalagmtei," but all consist^ of iron«gr^ or reddisb- 
brown eeq^hsmarate of gneiss, miea-slate, sy^e and gteen- 
stoaih Thtfilioiustenes stand an the sUnmit of these piiiiuml^; 
they on soooessibie only by aid of rope and net worked by a 
whtdfaMk ftom the top, or by a series of almost perpendicular 
laddors climbing the cliff. In the case of St Stepbm’s, the peak 
on which it is built does not rise higher than the ground behind, 
from which it is sepuated by a deep, narrow chasm, spamied by 
a drawbridge. Owing to the confined area, the buildings are 
closely packed together; but each monastery contains beside 
the monks’ cells and water-cisterns, at least one church and a 
refectory, and some also a library. At one time diey were 
fourteen in number, but now not more than four (the Great 
Monastery, Holy Trinity, St Barlaam’s and St Stephen’s) are 
inhabited by more them two or three monks. The present 
church of the Great Monastery was erected, according to Leake’s 
reading of the local inscription, in 1388 (Bjomstlhl, the Swedish 
traveller, had given 1371), and it is one of the largest and hand¬ 
somest in Greece. A number of the manuscripts from these 
monasteries have now been brought to the National Library at 
Athens. Aeginium is described by Livy as a strong place, and 
is frequently mentioned during the Roman wars; and Stagus 
appears from time to time in Byzantine writers. 

See W. M. l.eake, Northern Gretce (.) vol.s., Lond(»ji, 1835); Professor 
Kriegk in Zeitschr. /. allg. Erdk. (Berlin, 1858;; H. F. Tozer, lie- 
searches tn the Highlands of Turkey (18O9); L. Heuzey and H. Daumel, 
Mission archdologique de Maetdoine (Paris, 1876), where there is a 
map of the monasteries and their surroundings; Guide- Joanne ; 
Grice, vol. ii. (Paris, l8gi). 

METEOBTTE, a mass of mineral matter which has reached 
the earth’s surface from outer space. Observation teaches 
that the fall of a meteorite is often preceded by the flight of a 
fireball (see Meteor) through the sky, and by one or more loud 
detonations. It was inferred by Cliladni (1794) that the fire¬ 
ball and the detonations result from the quick passage of the 
meteorite through the earth’s atmosphere. 

The fall of stones from the .sky, though not credited by 
scientific men till the end of the i8th century, had been again 
and again placed on record. One of the most famous of meteor¬ 
ites fell in Phrygia and was worshipped there for many genera¬ 
tions under the name of Cylaele, the mother of the gods. After an 
oracle had declared that possession of the stone would secure to 
the Romans a continual increase of prosperity, it was demanded 
by them from King Attalus about the year 204 b.c., and 
taken with great ceremony to Rome. It is described by the 
historian os “ a black stone, in the figure of a cone, circular below 
and ending in an apex alxive.” Plutarch relates the fall of a 
stone in Thrace about 470 b.c., during the time of Pindar, and 
according to Pliny the stone was still preserved in his day, 500 
years afterwards. Both Diana of the F.phesians “ which fell 
down from Jupiter,” and the image of Venus at Cyprus, appear 
to have been conical or pyramidal stones. One of the holiest 
relics of the Moslems is preserved at Mecca, built into a comer 
of the Kaaba; its history goes hack iai b^ond the 7th century; 
the deacription of it given to Dr Partsch suggests that the stone 
had fallen from the sky. The oldest existing meteorite of which 


the fall is known to have been observed is that which fell at 
Ensisheim in Elsass on the roth of November 1492. It was seen 
to strike the ground and was immediately dug out; it had 
penetrated to a depth of 5 ft. and was found to weigh 360 fb. 
It was long suspended by a chain from the roof of the parish 
chwch, and is now kept in the Rathhaus of the town. 

It was not till scientific men gave credence to the reports of 
the fall of heavy bodies from the sky that steps were taken for 
the formation of meteorite collections. The British Museum 
(Natural History) at South Kensington now contains specimens 
bekmrag to 566 distinct falls; of these falls 335 have been 
actuoUy observed; the remaining ^cimens ore inferred to have 
come from outer space, because their 'chaiacters are similar to 
those of the masses which have been teen to fall. Of these 
meteorites the following twelve have foHen within the British 
Islet !— 


.laiBngland, 


In Scotland. 
In Ireland. 


Place.' 

Date. 

Wold Oottage, Thwiiig, Yarlfr< 
shite , , . 

Launtbn, Oxfoidshiiie 

Aldswora. Gloucestmhire 
Rowion.'Snrepshlre. 
Middleserough, Yorieafaire 

High Poeail, Gliuwcw 

Perth . _ . 

Mooreafort, Tipperary 

Adore, Limerick 

Killoter, lYrene 

Dundnim, Tipperary 

Cnimlm, Antnin 

« 3 , 179 S- 
Feb. 13,1630. 

April 20, T876. 
March 4, i88t. 
April j, 1804. 
May 17,1830. 
Aug. idio. 

Sept, to, 1813. 
April 39,1844. 
Aug. 12,1865. 
Sept. 13,1902. 


Meteoritir falls are independent of thunderstorms and all 
other terrestrial circumstances; they occur at all hours of the 
day and nig^t, and at all seasons of the year; they favour no 
particular latitudes. The number of stones which reach the 
ground from one fireball is very variable. In each of the two 
Yorkshire falls only one stone was found; the Guernsey County 
meteor yielded 30; at Toulouse, as many as 350 are estimated 
to have fallen; at Hessle, over 500; at Knyahinya, more than 
loOo; at L’Aigle, from looo to 2000; at both Pultusk and 
Mocs no fewer than 100,000 arc estimated to have reached the 
earth’s surface. The largest single mass seen to fall is one of 
those which came down at Knyahittya, Hungary, in 1866, and 
weighed 547 lb; but far larger ma.s.ses, inferred from their char- 
ju'ters to be meteorites, have been met with. The larger of the 
Cranbourne masses, now in the British Museum (Natural 
History), before msting weighed 3§ tons; the largest of the 
mas.scs brought by Lieut. Peary from western Greenland 
weighs 36.J tons. A mass found at Bacubirito in Mexico is 13 ft. 
long, 6 ft. wide and 5 ft. thick, and is estimated to weigh 50 
tons. 

P'rom observations of the path and time of flight of the lumi¬ 
nous meteor it is calculated that meteorites enter the eartii’s 
atmosphere with absolute velocities ranging from 10 to 45 m. 
a second; but the speed of a meteorite after the whole of the 
resisting atmosphere has been traversed is extremely small and 
comparable with that of an ordinary falling body. According to 
Professor A. S. Ilerschel’s experiments, the meteorite which fell 
at Middlesbrough mu.st have struck the ground with a velocity 
of only 412 ft. a second. In the ca.se of the Hessle fall, several 
stones fell on the ice. which was only a few inches thick, and 
rebounded without breaking the ice or lieing broken themselves. 
The depth to which a meteorite penetrates depends on the speed, 
form, weight and density of the meteorite and on the nature 
of the ground. At Stannern a meteoric stone weighing 2 lb 
entered to a depth of only 4 in.; the large Knyahinya stone 
already mentioned made a hole ii ft. deep. 

The area of the earth’s surface occupied by towns and villages , 
bemg comparatively small, the probability of a shower of stones 
falling within a town is extremely minute; the likelihood of a 
living creature being struck is still more remote. The first 
Yorkshire stone, that of Wold Cottage, struck the ground only 
10 yds. {rum a labourer; the second, that of Middlesbrough, fell 
on the railroad only 40 yds. away from some platelayers at 
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work; a stone completely buried itself in the highway at Kaba; 
one fell between two carters on the road at CharsonviUe, throwing 
the ground up to a height of 6 ft.; the Tourinnes-la-Grosse 
meteorite broke the pavement and was broken itself; the 
Krahenberg stone fell within a few paces of a little girl; 
the Angers .stone fell close to a lady standing in her garden; 
the Hraunau mass went through the roof of a cottage; at 
Macao, in Brazil, where there was a shower of stones, somecncen 
arc said to have been killed; at Nedagolla, m India, a man was 
BO near that he was stunned by the shock; while at Mhow, also 
in India, a man was killed in 1837 by a stone which is a true 
meteorite, and is represented by fragments in museum collections. 

Though the surface of a meteoric stone becomes very hot 
(hiring the early part of the flight through the air, it is cooled 
again during the later and slower part of the fli^t. Meteorites 
are generally found to be warn to the toa(^ if unmediatefy ^ 
out; at th« moment of their impact th^ are not hot ienoujj^ to 
char woody fibre on which th^ chance to foil, nor is the smkee 
then soft, ior terrestrial matter with which the eaefaceomnee into 
contact makes no impremion upon the meteorite. Where many 
stones fall at the same time they are generally distributed over 
a large area elongated in the direction of the fli^t of the luminous 
meteor, and the largest stones generally travel farther. At 
Hessle, for instance, the stones were distributed over an area of 
ro m. long and 3 m. broad. 

Meteorites are almost invariably found to be completely 
covered with a thin crust such as would be caused by intense 
heating of the material for a short time; its thinness shows the 
slight depth to which the heat has had time to penetrate. They 
are pre.sumably cold and invisible when they enter the eaith’,s 
atmosphere, and become heated and visible during their passage 
through the air; doubtless the greater part of the superficial 
material flicks off as the result of the sudden heating, and is left 
behind floating in the air as the trail of the meteor. The crust 
varies in aspect with the mineral composition of the meteorite; 
it is generally black; it is in most cases dull, but is sometimes 
lustrou.s; more rarely it is dark-grey in colour. Each stone of a 
shower is in general completely covered with crust; but occasion¬ 
ally, as in the case; of the Butsura fall, stones found some miles 
apart fit each other closely and the fitting surfaces are uncrusted, 
showing that a meteorite may break up during a late and cool 
stage of the flight through the atmosphere. A meteorite is 
generally covered with pittings which have been compared 
in size and form to thumbraarks; the pittings are probably 
caused by the unequal conductivity, fusibility and frangibilily 
of the superficial material. As picked up, complete and covered 
with crust, meteorites arc always irregularly shaped fragments, 
such as would be obtained on breaking up a rock presenting 
no regularity of structure. 

About one-third, and those the most common, of the chemical 
elements at present recognized as con.stituents of the earth’s 
crust have been met with in meteorites; no new chemical 
element hiis lieen discovered. The most frequent or plentiful 
in their occurrence are: aluminium, calcium, carbon, iron, 
magnesium, nickel, oxygen, phosphorus, silicon and sulphur; 
while less frequently or in smaller quantities are found 
antimony, arsenic, chlorine, chromium, cobait, copper, hydrogen, 
lithium, manganese, nitrngen, potassium, sodium, strontium, 
tin, titanium, vanadium. The existence of minute traces of 
several other elements has been announced; of these special 
mention may lie made of gallium, gold, iridium, lead, platinum 
and silver. Iron occurs chiefly in combination with nickel, 
and phosphorus almost always in combination with both nickel 
and iron (schreibersitc); carbon occurs both as indistinctly 
crystallized diamond and ns graphitic carbon, the latter generally 
being amorphous, but. occasionally having the forms of cubic 
crystals (cliftonite); free phosphorus has been found in one 
meteorite; free sulphur has also been observed, but may have 
resuhed from the decomposition of a sulphide since the fall of the 
stone. 

Of the miaeral constituents of meteorites, tlie following are by 
many mineralogists regarded as still unrepresented among native 


terrestrial products: clillonUe, a cubic form of gtapbitic carbon; 
phosphorus; various alloys of nickel and koa; mouisauiU, silicidf of 
carbon; cohenik, carbide of iron and nickel (corresponding to 
cementite, carbide of iron, found in artificial iron); sehreiiersfk, 
phosphide of iron and nickel; iroilile, protoattlphideof ison! oldhatUik, 
sulphide of calcium; osbomiit, oxyi^phide of oaldura ai^ titaaium 
or zirconium; dmAritlite, sulphide of iron and chromium; lawrensit^, 
protochloride of iron; astuanite, a species of silica; maskelynfle, a 
singly refractive mineral with the chemical compositioq of labrador- 
ite; weinbergerite, a silicate intermediate in chemical composition 
to pyroxene and nephebne. 

Ot these troilite is perhaps identical with some varieties of 
terrestrial pyrrhotite; asmanite has characters which approach 
very closely to those of tetrestrial tridymitc; maskelynite, according 
to one view Is the result of fusion of labcsdorito, actiOrdtag 
to aiMrther view, is an iadependant spcciea chemloaliy related to 
leudte. Other compounds are present ewremonding to foVow- 
ing tenastriol minerate: olivine and'forrteiite; >nfta&to and 
btpilzite; dli^ide and augite; anoftldte, Ubraddrita ithd ongdCHto; 
flOMKlIOtniB AllaCuYOBIlte! 'pyntSt-; pyrraOullBT UnSBllMntQe 

fsim), tha meat comaoh cn teinairiel«i|ienib,idi aHeatlt fresn dha 

stony matoorite; )nit ham tba.fqlgog, ittytoaf^,.into,mlBi^^ 

cmtals h>ye pemi.obtained of whM^ypiM^ 

biandes ip quarts,'and dthns’te soti^' FirM'vUto’»'Dramin 

the BMtenoadi' nUitobMte hat 'to' astoanita" 

ahflve there are attend wtanoadde ear- m ix t uw e. of-sihtoh the aatan 

has not yet been,latisfackooly aMartginad. 


Meteorites are cxKtvenieiitly distributed ’into three danes, 
whkdi pass TQore or less gradually into each other: the first 
(siderites or meteoric irons) includes all those which consist 
mainly of metallic iron alloyed with nickel; only rune of them 
have been actually seen to fall; the second (sideroKtes) includes 
those in which metallic iron (alloyed with nickel) and stony 
matter ore present in large pre^rtion; few of them have been 
seen to fall; those of the third class (aerolites or meteoric stones) 
consist almost entirely of stony matter; nearly all have been 
seen to fall. < 


In the meteoric irons the iron generally vtules from 80 to 
9S % and the nickel from 6 to lO %; the latter is g«snerally alloyed 
with the iron, and several alloys or mixtures tevc been distin¬ 
guished by .special names (kamacite, tacnitc, plessite). Troilite 
is frequently present as plates, veins or larm nodules, sometimes 
surrounded by graphite; schreibersite is almost always present, 
and occasionally also daubr^elite. The compositeness and 
the structure of meteoric iron are well shown by the figures 
generally called into (rxistence when a polished surface is etched 
by means of acids or bromine-water; they are due to the inequality 
of the etching action on thick and thin plates of various con¬ 
stituents, the plates being composed chiefly of two nickel-iron 
materials (kamacite and taenite). A third nickel-iron material 
(plessite) nils up the spaces formed by the intersection of the 
joint plates of kamacite and taenite; it is probably not an 
independent substance but an intimate intergtowth of kamacite 
and taenite. Tlie figures were first observed in 1808 and are 
generally termed “ Widmanstatten figures ” in honour of their 
discoverer; the plates which give rise to them are parallel to 
the faces of the regular octahedron, and such masses have 
therefore an octahedral structure. A small number of the 


remaining masses have cubic cleavage; instead of Widmanstiitten 
figures they jneld fine linear furrows when etched; the furrows 
were found by Neumann in 1848 to have directions such as 
would re.sult from twinning of the cube about an octahedral 
face; they are known as “ Neumann lines.” For meteoric 
irons of cubic structure the percentage of nickel is lower than 
6 or 7; for those of octahedral structure it is higher than 6 or 7; 
the plates ot kamacite are thinner, and the .structure therefore 
finer the higher the percentage of that metal. A considerable 
number of meteoric irons, however, show no crystalline structure 
at all, and have percentages of nickel both Irelow and above 7; 
it has been suggested that each of these masses may once 
have had crystdiinc structure and that it has disappeared 
as a result (if prolonged heating throughout the mass while 
the meteorite has been passing near a star. 

An investigation of the changes of the magnetic permeability 
of the Sacramento meteoric iron with changing temperature 
led Dr S. W. J. Smith to info- that tlie magnetic behaviour 
can only be explained by imagining the meteorite to consist 
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larjiely of plates of nickel-iron containing about 7 % of nickel 
(kamacite), separated from each other by thin plates of a 
nickel-iron constituent (taenite), containing about 27 % of 
nickel and having different thermomagnetic characters from 
those of kamacite; he suggests, however, that taenite is not 
a definite chemical compound but a eutectic mixture of 
kamacite and a nickel-iron compound containing not less than 
37 % of nickel. 

About eleven out of every twelve of the known meteoric 
stones belong to a division to which Rose gave the name “ chon- 
dritic ” (xoVSpos, a grain); they present a very fine-grained 
but crystalline matrix or paste, consisting of olivine and cnstatite 
or bronzite, with more or less nickel-iron, troilite, chromite, 
augite and triclinic feldspar; through this paste are disseminated 
round chrondrules of various sizes and generally with the same 
mineral composition as the matrix; in some cases the chondrules 
consist wholly or in great part of glass. Some meteorites 
consist almost solely of chondrules; others contain only few; 
in some cases the chondrules are easily separable from the 
surrounding material. In mineral composition chondritic 
meteorites approximate more or less to terrestrial Iherzolites. 

A few meteorites belonging to the chondritic division arc 
remarkable as containing carbon in combination with hydro¬ 
gen and oxygen; those of Alais and Cold Bokkeveld are good 
examples. 

The remaining meteoric stones are without chondrules and contain 
little or no nickel-iron; of these the following may be mentioned 
ns illustrative of the varieties of mineral composition : Juvinas, 
consisting essentially of anorthitc and augite; Petersburg, of anor- 
thite, augite and olivine, with a little chromite and nickel-iron (both 
Juvinas and Petersburg may be compared to terrestrial basalt); 
Sherghotty, chiefly of augite and maskelymte; Angra dos Reis, almost 
whoUy of augite, but olivine is present in small proportion; Bustec, 
of diopside, cnstatite and a little triclinic feldspar, with some nickel- 
iron, oldhamite and osbomite; Bishopville, of enstatite and triclinic 
feldspar, with occasional augite, nickel-iron, troilite and chromite; 
iloda, of olivine and bronzite: and Chassignv, consisting of olivine 
with encloaed chromite, and thus mineralogically identical with 
terrestrial dunitc. 

Almo.st all meteoric stones appear to be made up of irregular 
angular fragments, and some of them bear a clo.se resemblance 
to volcanic tuffs. In the large group of chondritic stones, 
chondrules or spherules, some of which can only be seen under 
the microscope while others reach the size of a walnut, arc 
embedded in a matrix apparently made up of minute splinters 
such as might result from the fracture of the chondrules them¬ 
selves. In fact, until recently it was thought by some mineralo¬ 
gists that the chondrules owe their form, not to crystallization, 
but to friction, and that the matrix was actually produced by 
the wearing down of the chondrules through frequent collision 
with each other as oscillating components of a comet or during 
repeated ejection from a volcanic vent of some small celestial 
body. Chondrules have been observed, however, presenting 
forms and crystalline surfaces incompatible with such a mode 
of formation, and others have been described which exhibit 
features resulting from mutual interference during their growth. 
The chondritic structure is different from anything which has 
yet been observed in terrestrial rocks, and the chondrules arc 
distinct in character from those observed in perlite and obsidian. 
It is now generally believed that the structural features of 
meteoric stones are the result of hurried crystallization. 

No organized matter has been found in meteorites, and they 
have brought us, therefore, no evidence of the existence of 
living beings outside our own world. 

Authorities. —The literature consists chiefly ot memoirs dis¬ 
persed through the journals o£ scientific societies. The following 
separate works may be consulted : A. Brezina, Die Meteoriten- 
Sammlung d. h-k. min. Hojhahirutes in Wien (Vienna, 1896); A. 
Brezina u. B. Cohen, Die Structur und die Zusammensefeung der 
Meteoriten (Stuttgart, 1886-1887); P. S. Bigot de Morogues, Mimoire 
historiqut it physique swr les chutes des pierres (Orleans, 1612); 
Chladni, Ueber den UrsprungUer von Pallas eejundenen und anderer 
ihr dhnlicher Eisenmassen (Riga, 1794), and Ueber Feuer-Meteore, 
und Uber die mil denselben herabgefallenen Massen (Vienna, 1819); B. 
Cohen, Meteoritenhunde (Stnttgart, 1894-1905); L. Fletcher, An 
Introduction to the Study of Meteorites, loA (London, 1908); 


E. King, Remarks concerning Stones said to have fallen from the Clouds 
both in these Days and in Ancient Times (London, 1796); S. Mennier, 
Mitiorites (Pans, 1884); C. Rammelsberg, Die chemische Natur der 
Meteoriten (Berlin, 1870-1879); G. Rose, Beschreibung und Ein- 
theilung der Meteoriten (Berlin, 1864); G. Tschermak, Die mikro- 
sko^sche Beschaffenheit der Meteoriten (Stuttgart, 1883-18^); E. A. 
Wiilfing, Die Meteoriten in Sammlungen und ihre Literatur (Tubingen, 

1897). (L- Fd 

METEOROLOGY (Gr. preitopa, and Aoyoe, i.e. the science 
of things in the air), the modern study of all the pheno¬ 
mena of the atmosphere of gases, vapours and dust that 
surrounds the earth and extends to that unknown outer surface 
which marks the beginning of the so-called interstellar space. 
These phenomena may be studied either individually or col¬ 
lectively. The collective study has to do with statistics and 
general average conditions, sometimes called normal values, 
and is generally known as Climatology (see Climate, where the 
whole subject of regional climatology is dealt with). The study 
of the individual items may be either descriptive, explanatory, 
physical or theoretical. Physical meteorology is again sub¬ 
divided according as we consider either the changes that depend 
upon the motions of masses of air or those that depend upon 
the motions of the gaseous molecules; the former belong to 
hydrodynamics, and the latter are mostly comprised under 
thermodynamics, optics and electricity. 

History.— The historical development of meteorology from 
the most ancient times is well presented by the quotations 
from classic authors compiled by Julius Ludwig Ideler {Meteoro- 
logia velerum graecorum el romanorum, Berlin, 1832). We owe 
to the Arabian philosophers some slight advance on the know¬ 
ledge of the Greeks and Romans; especially as to the optical 
phenomena of the atmosphere. The Meleorologia of Aristotle 
(see Zeller, Phil, der Griecken) accords entirely with the 
Philosophica of Thomas Aquinas, the poetic songs of the 
troubadours, and the writings of Uante (see Kuhn’s Treatment 
of Nature in Dante's Divina Commedia; London, 1897). Dante’s 
work completed the passage from the ancient mythological 
treatment of nature to the more rational recognition of one 
creator and lawgiver that pervades modem science. The 
progress of meteorology has been coincident with the progress 
of physics and chemistry in general, as is shown by considering 
the works of Alhazen (1050) on twilight, Vitellio (1250) on the 
rainbow, Galileo (1607) on the thermometer and on the laws 
of inertia, on attractions and on the weight of the air, Toricelli 
(1642) on the barometer, Boyle (1659) on the elastic pressure 
of the air in all directions, Newton (1673)00 optics; Cavendish 
(1760), elastic pressure of aqueous vapour; Black (1752), separa¬ 
tion of carbonic acid gas from ordinary air; Rutherford (1772), 
separation of nitrogen; Priestley and ^heele (1775) and Caven¬ 
dish (1777), separation of oxygen; Lavoisier (1783), general 
establishment of the character of the atmosphere as a simple- 
mixture "of gases and vapour; De Saussure’s measurement 
of relative humidity by the accurate hair hygrometer (1780), 
Dalton’s measurement of vapour tension at various temperatures 
(1800), Regnault's and Magnus’s revision of Dalton’s tension 
of water vapour (1840), Marvin’s and Juhlins’s measurements 
of tension of. ice vapour (1891), and the isolation of argon by 
Rayleigh and Ramsay (1894). 

Theoretical meteorology has been, and always must be, wholly 
dependent on our knowledge of thermodynamics and on mathe¬ 
matical methods of dealing with the forces that produce the 
motions within the atmosphere. Progress has been due to 
the most eminent mathematicians at the following approxi¬ 
mate dates: Sir Isaac Newton (1670), Leonhard Euler (1736), 
Pierre Simon l.aplace (1780), Jean Baptiste Joseph Fourier 
(1785), Simon Denis Poisson (1815), Sir George Gabriel Stokes 
(1851), Hermann von Helmholtz (1857), Lord Kelvin (i860), , 
C. A. Bjerknes (1868), V. Bjerknes (1^),’ and to their many 
distinguished followers. 

The earliest systematic daily record of local weather 
phenomena that has survived is that kept by William Merle, 
rector of Driby, during seven years 1331-1338; the manuscript 
is preserved in the Digby MS., Merton College, Oxford, and 
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was published in facsimile by George G. Symons in 1891. Doubt¬ 
less many similar monastic diaries have beM lost to us. In 
1653 Ferdinand II. of Tuscany organized a local system of 
stations and daUy records which extended over and beyond 
northern Italy. This was the first fairly complete meteorological 
sy.stem in Europe. The records kept during the years 1655-1670 
at the Cloister Angelus near Florence were reduced by Libri, 
professor of mathematics at Pisa, and published in 1830. 

The history of meteorology is marked by the production of 
comprehensive treatises embodying the current state of our 
knowledge. Such were Louis Cotte’s Traite de metiorologie 
(Paris, 1774) and bis Memotres sw la meteorologie, supplement 
au traits (1788); Ludwig Kamtz’s Lehrbuch der Meteorologie 
(Halle, 1831-1836) and his Vorlesungen (1840: French 1842, 
English 1845); Sir John Herschel’s Meteorology (London 
1840); the splendid scries of memoirs by H. W. Brandes in 
Gehler’s PhysikaHsches Worterbuch (htipzig, 1820-1840); E. E. 
F. W. Schmid’s Grundriss der Meteorologie (Leipzig, 1862)' 
Ferrel's Recent Advances in Meteorology (Washington, 1885)’ 
the great works of Julius llann, as summarized in lus Handb^h 
drr Kltmatologie (1883; 2nd ed., Stuttgart, 1897; vol i. Engli.sh 
* 9 ° 3 ) and his Lehrbuch der Meteorologie (Leipzig, 1901, 2nd ed 
1906); the extensive studies of J. E. Woeikoff (Voeikof) as 
presented in his Kltma der Erde (Russian, 1883, German, 1880 
and his Meteorologie (Russian, 1904). 

The development of this science has been greatly stimulated 
b>' the regular publication of special periodicals such as the 
Aeihchrijt of the Austrian Meteorological Society, i866-i88c 
v'ol. 21 appearing with vol. 3 of the Meteorologisehe ZeitschrHt 
of the German Meteorological Society in 1886, and since that 
dale this journal has been jointly maintained bv the two societies 
The analogous journals of the Royal Meteorological Society! 
London, 1850 to date, the Scottish Meteorological .Society' 
i8()0 to date, the Meteorological Society of France, 1838 to 
date, the Italian Meteorological Society, and the 'American 
Meteorological Journal, 1885-1895, have all played important 
parts in the history of meteorology. On the other hand, the 
Annals of the Central Meteorological Office at Paris, the Archiv 
of the Deutsche Seewarte at Hamburg, the Annals and the 
liepertonum of the Central Physical Observatory at St. Peters¬ 
burg, the Annates of the Central Meteorological Office at Rome 
Bulletin of International Simultaneous Met. Obs. and the Monthly 
If eather Revino of the Weather Bureau at Washington, the 
.Abhandlungen of the Royal Prussian Meteorological Institute 
at Berlin, the Meteorological Papers of the Meteorological 
Office, London, and the tran.sactions of numerous scientific 
societies, have represented the iiiiportanl official contributions 
of the respective national governments to technical meteorologv 
The recent international union for aerial exploration by 
kites and balloons has given rise to two important publications 
t.e. the I eroffendtehungen of the International Commission 
tor Scientific Aerostatics (Strassburg, 1905, et seq,), devoted to 
rreords of observations, and the lieitrdge zur Physik der freien 
Atmnphare (Strassburg, 1904, et seq.), devoted to research. 

rhe necessity of studying the atmosphere as a unit and of 
securing uniform accuracy in the observations has led to the 
formation of a permanent International Meteorological Com¬ 
mittee (of which in 1909 the secretary was Professor Dr. G. Hell- 
mann of Berlin, and the president Dr W. N. Shaw of London). 
I'nder its directions conferences and general congresses have 
been held, beginning with that of 1872 at Leipzig. Its Inter- 
nafinnat Tables, Atlas of Clouds, Codex of Instructions, and 
harms for Climatological Publications illustrate the activity and 
usefulness of this committee. 

Modem meteorology has been developed along two lines 
0. study, based respectively on maps of monthly and annual 
averages and on daily weather maps. The latter study seems 
to liave been begun by H. W. Brandes in Leipzig, who first, 
about 1820, compiled maps for 1783 from the data collected 
m tbe Ephemertdes mannheimensis, and subsequently published 
maps of the European stomis of 1820 and 1821. Simultane¬ 
ously with Brandes we find William C. Redfield in New York 
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compiling a chart of the hurricane of 1831, which was published 
m 1831, and was the first of many memoirs by him on hurricanes 
that completely established their rotary and progressive motion 
Soon after this Piddington and Sir William Reid began their 
g-wt -works on the storms of the Orient. About 1825 James 
Pollard Espy, in Philadelphia, began the publication of his views 
as to the motive power of thunderstorms and tornadoes, and 
in 1842 was appomted ‘‘meteorologist to the U.S. govern¬ 
ment and assigned to work in the office of the surgeon-general 
of the army, where he prepared daily weather maps that were 
published in his four successive “ Reports.” In 1848 the three 
American leaders united in letters to Professor Joseph 
Henryj secretar}’’ of the Smithsonian Institution, ureing that 
the telegraph be used for collecting data for daily maps and 
weather predictions. Favourable action was taken in 1849, 
the Smithsonian maps began to be compiled about 1851 and 
were displayed in public from 1853 onwards. Meanwhile in 
England James Glaisher, with the help of the daily press 
carried out similar work, publishing his first map in 1851 as 
soon as daily weather maps of sufficient extent could be promptly 
prepared by the help of the telegraph. The destructive .storm of 
the 14th of November, 1854, in the Crimea gave U. J. J. Le Ver- 
ner, at Paris, an opportunity to propose the proper action, and 
his proposals were mimediately adopted bv the secretary of 
war. Marshal Vaillant. On the 17th of February 1855 the 
emperor ordered the director-general of government telegraph 
lines to co-operate completely with Le Verrier in the organization 
ot a bureau of telegraphic meteorology. The international 
daily bulletin of the Paris Observatory began to be printed 
m regular form on the ist of Januar)^ 1858, and the daily map 
of isobars was added to the text in the autumn of 1863 The 
further development of this bulletin, the inclusion of British 
and ocean reports in 1861, the addition of special storm warnings 
m 1863, the publication of the Atlas des mouvements gheraw 
covering the Atlantic m 1865, the study of local thunderstorms 
by Ilippolytc Maric-Davy.-Sonrel, Fron, Peslin, in France, 
and the work of hitzroy, Buys-Ballot, Buchan, Glaisher and 
Ihomson in Great Britain, parallel the analogous works of the 
.American students of meteorology and form the beginnings 
of our modern dynamic meteorology. 

The detaUs of the historical development of this snbiect are well 
^“ 8 “ Hddebrand-Hildebrandsson and Lion Teisscrenc 
de la niitiorologU dynamique 
^907). The technical material has been colfcted^v 

memoirs have been 

reproduced by &ihomn in 1^ Mdmotres originaux (Paris, tpoo), and 
vowi J^g) ^ fl/zcAaniM 0/ the Earth’s Atmosphere (vol. i., iSgt; 

Ihe- publicarion of daily weather eliarts and forecasts is now 

SnTtlv” nations. The list of government bureaux 

and their oubhcation-s is given in Barliiolomew's Adas (vol. iii. 
London, 1099); Special establishments for tlie exploration of the 
upper atmosplienc conditions are maintained at Paris Berlin 
Cnnenb-^OBH, bt Petersburg, Washington and Strassburg. 


Co^nhagen,- - .3uas.suurg. 

ti... ir proble^ of climatology (1900) are best presented in 

the Handbook of Dr Juhus Hann (2nd ed., Stuttgart 1807! The 
genor^ distabutiou of temperature, winds and pressure over 
17 Buchan in charts published bv 

the Royal Society of Edinburgh in 18O8, and again greatly revised and 
unproved in the volume of the Challenger reports devoted to meteoro- 
Tbe most complete atlas ol meteorology Ls Buchan and 
llcrbertson s vol. ui. of Bartholomew's Afte (London, i8og). Exten¬ 
sive works of a more special character have been publishif bv the 
London Meteorological Office and the Deutsche Seewarte fo? the 
Atlanric, Pacific and Indian Oceans. Daily charts of atmospheric 
n whole northern hemisphere were published by the 

Bureau from 1875 to 1883 inclusive, with monthly 
chai^te, the latter were continued through 1889. The phVslMl 
proWems of metrology were discussed i^erren Recent 
,» Meteorology (Washmgton, 1885). Mathematical papers on this 
subject wiU be found m the author's collection Gown as The 
in Atmosphere- the memoirs by Helmholtz 

and Von Bezold contained m tins coUection have been made the 

by BrUlouin (Paris, 1898), entitled 
Vents contigus et nu^es. A general summary of our knowledge 
of the meclmmcs and physics of the atmosphere is contained in the 
Report on thelntemuhorial Cloud Work, by F. H. Bigelow (Washing- 
on,i^) The extensive Lehrbuch (Leipzig, 1901; *nd ed., 19^) 
by Dr Julius llann is au authoritative work. The optical 
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phenomena of the ntmotphere arc well treated by K. Mucart in 
nis 7 riuf^ d'optifu* (Paris, 1891-1B98), and by J. M. Penter, Meitoro- 
logischt Optih (1904-1907). Of minor treatises especially adapted to 
collegiate courses of study wo may mention those by Sprung (Berlin, 
1885); W.Ferrel (New York, 1890); Angot (Paris, 1898); W. M. Davis, 
(Boston, 1893); Waldo (New York, 1898); Van Bcbbcr (Stuttgart, 
1890): Moore (London, 1893); T. Russell (Nerv York, 1895). The 
brUUant volume by Svante Arrhenius, Kosmische Physik (Leipzig, 
tgooK contains a secli-^n by Sandstrom on meteorology, in which the 
new hydrodynamic methods of Bjerknes are developed, 

1.—Fundamental Physical Data 

There can he no proper .study of meteorology without r. 
consideration of the various physical properties of the atmo¬ 
spheric gases and vapours, each of which plays an independent 
part, and yet also reacts upon its neighbours. 

Atmospheric air is a mixture of nitrogen, oxygen, aqueous 
vapour, carbonic acid gas (carbon dioxide), ammonia, argon, neon, 
helium, with slight traces of free hydrogen and hydro-carbons. 
The proportions in which these gases are present are quite 
constant, except that the percentage of aqueous vapour is subject 
to large variations. In an atmosphere that is saturated at 
the temperature of 90° F., as may occur in such a climate as 
that of Calcutta, the water may be 2J % of the whole weight 
of any given volume of air. When this aqueous vapour is 
entirely abstracted, the remaining dry gas is found to have a 
very uniform constitution in all regions and at all altitudes 
where examination has been carried out. In this so-called 
dry atmosphere the relative weights are about as follows: 
Oxygen, 23-16; nitrogen and argon, 76-77; carbonic acid, 004; 
ammonia and all other gases, less than 0-01 in the lower half 
of the atmosphere but probably in larger percentages at great 
altitudes. Of still greater rarity are the highly volatile gases, 
argon (?.».), neon, krypton and helium {q.v.). 

Outer LtmiL—Tliese exceedingly volatile components of the almo- 
spliere cannot apparently beheld down to the earth by the attraction 
of gravitation, but are continually diflusiug through the atmosphere 
outwards into interstellar space, and possibly also from that region 
back into the atmo.sphere. There are doubtless other volatile gases 
tilling interstellar space and occasionally entering into the atmosphere 
of the various planets as well us of the sun itself; possibly the hydro¬ 
gen and hydro-carbons that escape from the earth into the lower 
atmosphere ascend to regions inaccessible to man and slowly diffuse 
into the outer apace. The laws of diffusion show that lor each gas 
there is an altitude at which as many molecules diffuse inwards as 
outwards in a unit of time. This condition defines the outer limit 
of each particular gaseous atmosphere, so that we must not imagine 
the atmosphere of the earth to have any general boundary. The only 
intimation we have as to the presence of gases far above the surface 
of the globe come from the phenomena of the Aurora, the refraction 
of light, the morning and evening twilight, and especially from the 
shotting stars which suddenly become luminous when they pass 
into what we call our atmosphere. (See C. C. Trowbridge, -'On 
Luminous Meteor Trains " and " On Movements ol the Atmosphere 
at Very Great Heights," Monthtv Weather Review, Sept. 1907.) 

Such observations arc supposed to show that there is an appreci¬ 
able quantity of gas at the height of 100 m., where it may have 
a density of a millionth part of that which prevails at 11)0 earth's 
surface. Such matter is not a gas in the ordinary use of that 
term, hut is a collection ol particles moving independently of each 
other under those influences that emanate from sun and earth, 
which we call radiant energy. According to Stormer this radiant 
energy is that of electrons from the sun, and their movements* in 
the magnetic field surrounding the earth give rise to our auroral 
phenomena. 

According to Professor E. W. Morlcy, of Cleveland, Ohio, the rela¬ 
tive proTOtfions of oxygen and nitrogen vary slightly at the surface of 
the earth according as the area-s of high pressure and low pressure 
alternately pass over the point of observation; his remarkably exact 
work seems to show a possible variation of a small fraction of i %, and 
he suggests that the air descending within the areas of high pressure 
is probably slightly imorer in oxygen. The proportion of carbonic 
acid gas varies appreciably with the exposure of the region to the 
wind, increasing in proportion to the amount of the .shelter; it is 
greater over the land than over the sea, and it also slightly increases 
by night-time as compared with day, and in the summer and winter 
as compared with the spring and autumn months. During the 
year 1896 Professor S. Arrhenius in the Phil. Mag., and in 1899 
Professor T. C.Chamberlin intbeAmer.Geot.Jnur., published memoirs 
in which they argued that 11 variation of several per cent, in the 
projWion of cag^nic acid gas is quite consistent with the existence 
of ammal and vegetable lile and may explain the variations of 
cUmMOluring geological periods But the specific absorption of 
this pit for solar radiations is too small (C. C. Abbot, 1903) to 


support this argument. The question whether free ozoqe exists 
in ue atmosphere is still debated, but there seems to be no satis¬ 
factory evidence of its presence, except possibly for a few minutes 
in the neighbourhood of, and immediately alter, a discharge of 
lightning. The general proportions of the principal gases up to 
considerable altitudes can be calculated with dose approximation 
by assuming a quiescent atmosphere and the ordinary laws of 
diffusion and elastic pressure; on the other hand, actual observations 
show that the rapid convection going on in the atmosphere changes 
these proportions and brings about a fairly uniform percentage of 
oxygon, nitrogen and carbonic acid gas up to a height of 10 m. 

Aqueous Vapours .—The distribution of aqueous vapour is controlled 
by temperature quite as much as by convection ancf has very little to 
do with diffusion; the law ol its distribution in altitude has been well 
exprcs.sed by Hann by the simple formula ; log s = log e„ — A/6517 
where h is the height expressed in metres and e and Sj are the 
vapour pressures at the upper station and sea-level respectively. 
Hann's lormula spiles especially to observations made on moun¬ 
tains, but R. J. Siiring, Wissenschajtliche Luftfahrten, III. (Berlin, 
1900) has deduced from balloon observations the following formula 
for tile free air over Europe— 

log e — log Cj — A(i 4 A/2oooo)/6ooo. 

He h as also computed the specific moisture of the atmo.sphere or 
the mixing ratio, or the number of grams of moisture mixed with 
I kilogram of dry air for which he find.*, the formula 
log m = log m, — /i(i 4 3/i/4o)/9ooo. 

The relative humidity varies with altitude so irregularly that it 
cannot be expressed by any simple formula. The comjiiiled values 
ol e and m arc as given in the following table :— 


Altitude 

Metres. 

h. 

Relative 

Vapour Pressure. 
f/e„. 

Relative 

Specific Moisture, 
m/m,. 

0 

looo 

1000 

1000 

6fJ5 

759 

2000 

4.11 

555 

3000 

266 

191 

^000 

>58 

264 

5000 

91 

172 

6U00 

.■ia 

108 

7000 

47 

65 

8000 

14 

18 


In addition to the gases and vapours in the atmosphere, thq 
motes ol dust and the aqueous particles that constitute cloud, fat 
and haze are also important. As all these float in the air, slowly'o? 
sceiidinp, but resisted by the viscosity of the atmosphere, their^efe 
weight is added to the atmosphere and becomes a part 
metric record. When the air is cooled to the dqivspaint 
densation of the vapour begins, it takes place fitist upon the at^s 
of dust as nuclei; consequently, air that is free from cliist i,s scarcely 
to bo found except within a mass of cloud or log. 

Mass.—According to a calculation published in the tI..S. Monthly 
Weather Review lor February 1899, the total mass of the atmo¬ 
sphere is 1/1,125,000 of the mass of Uic earth itself, but, according 
to Professor R. S. Woodward (sec Science for Jan. 1900), celestial 
dynamics shows that there may po.ssibly be a gaseous envelope 
whose, weight is not felt at the earth's siirface, since it is held in 
dynamic equilibrium above the atmosphere; the mass of this outer 
atmosphere cannot exceed jAnth of the mass of the earth, and is 
probably far loss, if indeed it be at all appreciable. 

Conductivity .—Dry air is a poor conductor of heat, its co¬ 
efficient of conduction being expressed by the formula : o-ooo 05(18 
(i 4 o-ooigof) where the temperature (f) is expressed in centigrade 
degrce.s. This formula states the fact tliat a plate ol air 1 centimetre 
thick can conduct through its substance for every square ccntimct)e 
of its area, in one .second of time, when the difference ol tempera¬ 
ture between two faces of the plate is 1° C., enough heat to warm 
I grain of water o-ooo 0568' C., or i pram of air 0 000 239-^ C., or a 
cubic centimetre of airo iSso" C.,if that air i.s at the standard density 
for 760 millimetres of pre.ssurc and 0° C. The figure 0-1850° C. 
is the thermome.tric coefficient as distinguished from the first or 
calorimetric coefficient (o-ooo 0568° C.), and shows what great cflect 
on the air itself its poor conductivity may have. 

Diathermancy.— Dry air is extremely diathermanous or transparent 
to the transmission of radiant heal. For the whole moist atmo¬ 
sphere the general coefficient of transmission increases as the waves 
become longer : and for a zenithal sun it is about 0-4 at the violet 
end of the spectrum and about 0-8 at the red. By specific absorp¬ 
tion many specific wave-lengths arc entirely cut off by the vapours 
and gases, so that in general the atmosphere may appear to be more 
transparent to the short wave-lengths or violet end of the spectrum, 
but this is not really so. When the zenithal sun's rays fall upon 
a station whose barometric pressure is 760 mm., then only from 50 
to 80 % of the total heat reaches the earth’s surface, and thus ihe 
-fienoral coefficient of transmission for the thickness of one atmosphere 
IS usually estimated at about 60 %. Of course when the rays are 
more oblique, or when haze, dust or cloud interfere, the transmission 
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IB still further diminished. In general one half of the heat received 
from the sun by the iiluminated terrestrial hemisphere is absorb^ 
by the clearest atmosphere, leaving the other half to reach the 
surface of the ground, provided there be no intercepting clouds. 
The thermal conditions actually observed at the immediate surface 
of the globe during hazy and cloudy weather are therefore of minor 
importance in the mechanism of the whole atmosphere, as compared 
with the influence of the boat retained within its mass. 

The transmission of solar radiation through the earth's atmosphere 
is the fundamental problem of meteorology, and has been the subject 
of many studies, beginning with J . H. Lambert and P. Bouguer. 
The pyrheliometer of C. S. M. Pouillet gave us our first idea of the 
thermal equivalent of solar radiation outside of our atmosphere or 
the so-called " solar constant," the value of which has been variously 
placed at from z to 4 calories per sq. cm. per minute. At present the 
weight of the argument is in favour of z-i, with a fair presumption 
that both the intensity and the quality of the solar radiation as it 
strikes the upper layers of our atmosphere are slightly variable. 
It is also likely that this " constant " does not represent the sun 
proper, but the remaining energy after the sunbeam has sifted 
through masses of matter between the sun and our upper atmosphere, 
so that it may thus come to have appreciable varmtions. 

The coefficients of absorption for specific wave-lengths were first 
determined by L. K. Jewell, of Johns Hopkins University, for numer¬ 
ous vapour lines in 1892 (see IK. B. Bulletin, No. lO). In 190.^ C. Ci. 
Abbot published a table based on holograph work at Washington 
showing the coefficient of atmospheric transmission for solar rays 
passing through a unit mass of air—namely, from the zenith to the 
ground. He showed tliat this coefficient increased with the wave¬ 
length; hence any change in the quality of the solar radiation will 
affect the general coefficient of transmi.ssion. The following table 
gii Bs his averages lor the respective wave-lengths, as deduced from 
ten clear days in 1901-1902 and nine clear days in J9oy •— 


W’uvc-Lcngtli. 

Coerticicut of Atniojipheric Transmission (Abbol). 




1901-1902. 

1903- 

Mean by Weights. 


niicrcuib. 




o'4() violet 


0-484 

_ 


— 

0'557 


('■50 

0-765 

0-627 

0*700 

o‘6o 

07(19 

0-692 

0*730 

070 

o'K.'i? 

o'7,i.i 

0*808 

o'8o red 

0-897 

0-797 

0-847 

0*90 

O’QIO 

0*825 

0 S56 

I ’OO 

0’92I 

0-847 

0*884 

1‘20 

'"93.1 

0-874 

0-903 

I'llO 

0-930 

n 909 

0*920 

2*00 

0-950 

0*912 

o-gig 


Any variation in the cneigy that the atmosphere receives from 
the sun will have a corresponding influence on meteorological 
phenomena. Such variations wore simultaneously announced in 
i.joy by Charles Uufour in Switzerland and H. H. Kimball in Wash¬ 
ington (Monthly Weather Review, May iqoy): the latter was then 
conducting a scries of observations with Angstiom’s electric com- 
pensation pyrlieliomcter, and his conclu.sions have been confirmed 
by the work of 1 - Gorezynski at Prague (1901-1900) and C. G. Abbot 
at Washington. Kimball's pyrheliomctric work on this problem 
is still being continued: but meanwhile Abbot and Fowle from their 
Ivjlomctric observations at the Smithsonian .Astrophysical Observa¬ 
tory have di-duccd preliminary values of the observed total energy, 
or the solar constant, for numerous dates when the sky was very clear, 
as follows (see Smithsonian Mis. Coll. xlv. 78 and xlvu. 403, 190J) ;— 


Date, 

Abbot. 

Fowle. 

Calorics. 

Calories. 

1902 Oct. 9 

219 

2*19 

„ » 15 

2-19 

— 



— 

1903 Feb. 19 

2*28 

2*27 

hiarch 3 

2*25 

2*20 

z 

.. » 25 

2-27 

223 

» - » 26 

2*10 

— 


2'<>7 

2*09 

„ A^ 17 


2'18 

ft 9t 

■2-27 

— 

.. .. ^9 

1-97 

1-96 

July 7 

„ Oct. 14 


2-14 

1-96 

„ Dec. 7 

— 

1'94 

-, ,» 23 

- 

1*99 

1904 27 

-- 

2*02 

,, Fob. 11 

— 


,, May 28 

— 

2-og 

„ Oct. 5 

— 

2-32 

Nov. 10 


198 


If the relative accuracy of these figures is i %. as estimated by Abbot, 
then they demonstrate irregular fluctuations of 5%. But different 
observers aiul localities vary so much that AoMt eatiinates the 
reliability of the mean value, 2-iz, to’ be about 10 %. The causes 
of this variation apparently lie above our lower aimosphere and 
move slowly eastward from day to day, and as the variability is 
comparable with that of other atmospheric data, therefor: con¬ 
servative meteorologists at present confine their attention to the 
explanation of terrestrial p^nenomena under the assumption of a 
constant solar radiation. The large local changes of weather and 
climate are not due to changes in the sun, but to the mechanical 
and thermodynamic interactions of earth and ocean and atmosphere. 
Excellent illustrations of this principle are found in the studies of 
Blanford, Eliot and Walker on the monsoons of India, of Sieger 
(1892) on the contrasts of temperature between Europe and North 
America, of Hann (1904) on the anomalies of weather in Iceland, 
of Moinardus (190b) on periodical variations of the icedrift near 
Iceland. 

Thu absorption of solar radiation by the atmosphere is apparently 
explained by the laws of difluse reflection, selective diffusion and 
fluorescence in accordance with which each atom and molecule and 
particle becomes a new centre for the dififusion in all directions of 
the energy represented by some specific wave-length. The specific 
influences of carlxm dioxide and water vapour are less than those 
of the liqmd particles (and of cloud and rains) and of the great mass 
of oxygen and nitrogen that make up the atmosphere. 

Spe.ctfiL Heat. —The capacity of dry air for heat varies according 
as tlu' heat increases the volume of the air expanding under constant 
pressure, or the pressure of the air confined in constant volume. 
The specific heat under constant pressure is about l aozj times the 
■spucdic heat under constant volume. The numerical value of tlie 
specific heat under constant pressure is about 0-2375—that is to say, 
tnat number of gram-calories, or units of heat, is required to change 
the temperature of I gram of air by 1" C. Tliis coefficient holds 
good, strictly speaking, between the temperatures — 30“ and 10“ C., 
and there is a very slight diminution for higher temperatures up 
to 200°. The specific heat of moist air is larger than that of dry 
air, and is given by the expression C/-e(0-2375 -t e'4805 x), 
where x is the number of kilograms of vapour associaM with 
I kilogram of dry air. As * does not exceed 0-030 (or 30 grams) tte 
value of Cf may increase up to 0-2519. The latent heat evolved 
in the condensation of this moisture is a matter of great importance 
in the formation of cloud and rain. 

Radtatinei Power. — The radiating power of clean dry air is so small 
that It cannot be measured quantitatively, but tile .spectroscope 
and bolometer demonstrate its existence. The coefficient of radia¬ 
tion of the moisture diflused in the atmosphere is combined with that 
of the particles of dust and cloud, and is nearly equal to that of an 
equal surface of lamp-black. From the normal diurnal change in 
temperature at high and low stations, it should be possible to ifeter- 
mine the general coefficient of atmospheric radiation for the average 
condition of the air in so far as this is not obscured by the influence 
of the winds. This was first done by J. Maurer in 1885, who obtained 
a result in calories that may be expressed as foliows: the total 
radiation in twenty-four horn's of a unit moss of average dusty and 
moist air toward-i an enclosure whose temperature is 1° lower is 
sulhcieiit to low er the temperature of the radiating air by 3-31“ C. 
in trventy-four hours. This very small quantity was confirmed 
by the studies of 1'rabert, publish^ in 1892. who found that i gram 
of air at 278" absolute temperature radiates 0-1655 calories per 
minute toward a bhick surface at the absolute zero. The direct 
observations of C. C. Hutcliins on dry dusty air, as pubUshed in 
1890, gave a much largiT value—evidently too large. Shght changes 
in water, vapour anti carbon dioxide affect the radiation greatly. 
The invesfigatioii of this subject prosecuted by Professor F. W. 
Very at the Allegheny Observatory, and published as " Bulletin G " 
of the U..S. Weather Bureau, shows the character and amount of 
the radiation of several gases, and especially the details of the process 
going on under normal conditions in the atmosphere. 

Density.—The ab.solute density or mass of a cubic centimetre 
of dry air at the standard pressure, 760 millimetres, and temperature 
o" C., iso'ooi 29305 gram.s; thatof acubic metre is 1-29305 kilograms; 
that of a cubic foot is 0.08071 lb avoirdupois. 'The variations 
of this density with pressure, temperature, moisture and gravity 
are given in the Smithsonian meteorological tables, and give rise 
to all the movements of the atmosphere; they are, therrtore, of 
fundamental importance to dynamic meteorology. 

Expansion. —The air expands with heat, and the expansion of 
aqueous vapour is so nearly the same as that of dry air that the 
same coeffieient may be used for the complex atmosphere itself. 
The change of volume may be expressed in centigrade degrees by 
the formula V = Vj (i + o-ooo 36()5f), or in Fahrenheit degrees 
■V = V„ (l -b 0-000 237f). 

Elasticity. —The air is compressed nearly in proportion to the 
pressure that confines it. The pressure, temperature and volume 
of the ideal gas are connected by the equation po = RT, where T 
is tte absolute temperature or 273“ plus the centigrade temperature, 
p is the barometric pressure in millimetres, and v the volume of a 
unit mass of gas, or the reciprocal of the density of the gas. The 
' constant R is 29-272 for dry atmospheric air when the centimetre, 
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1M gram, the aMond aad iha centignule degfcee «re adopted 'm 
vaits Of meesuie^' and dtSers for each gas. For aqoeoar vapour 
in a geieoua atado'iaiul sot near the point of oondeneanon R has tlie 
value 47 'o6i. . $or ordinary air m which x is the ruaw of the aqueous 
v^raur that is mixed with the unit mass of dry air, the above 
equate beoamns pv = (2g-2/2 + ^^-obix) T. This equation is 
sometimes known as the equation of condition peculiar to the 
gaseons state. It may also be properly called we equation of 
elasticity or the elastic equation tor gases, as eocprcssing the fact 
that the elastic pressure p depends upon the temperature and the 
volnme. The more exact equations given by Van der Waals, 
Clausius, Thiesen, arc not needed by us for the pressures that occur 
In meteorology. 

OiffusioH _ In comparison with the convective actions of the 

winds, it msy be said Wat it is difficult for aqueous -vapour to cUiluse 
in the air. In fact, the distribution of moisture is carried on 
principally by the horizontal convection due to the wind and the 
vertical convection due to ascending and descending currents. 
Diffiision proper, however, comes into play in the first moments 
of the process of evaporation. The coefficient of difiusion for 
aqueous vapour from u pure water surface into the atmosphere 
is o'lH according to Stefan, or o-ig8o according to Winkclmann; 
that is to say, for a unit surface of i sq. centiinetrc., and a unit 
gradient of vapour pressure of one atmosphere per eentiraetre, as 
we proceed from tlie water surface into the stul dry air, at the 
standard pressure and temperature, the quantity of moisture 
diffused is o-igSo grams per second. This coefficient increases 
with the temperature, and is 0-282/ at 49'5‘’ C. But tile gradient 
of vapour pressure, and therefore rate of diffusion, diminishes very 
rapidly at a small distance from the free surface of the water, so 
that the most important condition lacilitating evaporation is the 
action oi the wind. 

Kiscojiiy.—When the atmosphere is in motion each layer is a 
drag upon the adjacent one that moves a little faster than it does. 
This drag is the so-called molecular or internal friction or viscosity. 
The coefficient of viscosity in gases increases with the absolute 
tojiei^ture, and its value is given by an equation like the follow¬ 
ing ; o'ooo *48 (1 4-0-00 j (jb^)' 4 *, which is the formula given by 
Carl Barus (Ann. Phys., i88q, xxxvi.). This expression implies 
that for air whose temperature is the absolute zero there is no 
viscosity, but that at a temperature (f) of 0“ C., or 273“ on the 
absolute scale, a force of o'ooo 248 grams is required m order to 
push or pull a layer of air i centimetre square jiast another layer 
distant irom it by i centimetre at a uniform rate oi t centimetre 
per second. 

friction. —The general motions of the atmosphere are opposed 
by the viscosity of the air as a resisting force, but this is an exceed¬ 
ingly feeble resistance as compared witli the obstacles encountered 
on tile earth's surface and the inertia of the rising and falling masses 
of warm and cold air. The coefficient of friction used in meteoro¬ 
logy is deduced from the observations of tiic winds and results 
essentially not from viscosity, but from the resistahccs of all kinds 
to which the motion of the atmosphere is subjected, llie greater 
part of these resistances consists essentially in a dissipation of the 
energy of the moving masses by Iheir division into smaller masses 
which penetrate the quiet air in all directions. The loss of energy 
due to this process and the conversion of kinetic into potential 
energy or pressure, il it must be called friction, should perliaps 
be called convective friction, or, more properly, convective- 
resistance. 

The coefficient of resistance for the free air was determined by 
Mobn and Ferrcl by the following considerations. When the 
winds, temperatures and barometric pressures arc steady for a 
considerable time, as in the trade winds, monsoons and stationary 
cyclones, it is the barometric gradient that overcomes the resist¬ 
ances, while the resulting wind is defiocted to the right (in the 
northern hemisphere) by the influence of the centrifugal force of 
the diurnal rotation (w) of the earth. The wind, therefore, makes 
a constant angle (a) with the direction of the graidient (G). There 
is also a slight centrifugal force to be considered if the winds arc 
ctreniating with velocity v and radius (r) about a storm centre, 
but neglecting this we have approximately for the latitude 
G sin e = 2w .sin tp. G cos a ^ kv. 

where (*) is the coefficient connecting tlic wind-velocity (u) with 
the component of the gradient pressure in the direction of the wind. 
These relations give e 2» sin ij>/tan a. The values of a and t> as 
read off from the map of winds and isotherms at sea level give us 
the data for computing the coefficients fur oceanic and con&icntal 
surfaces respectively, expressed in the .same units as those used 
for G and v. The extreme values of this coefficient of friction 
were found by Guldberg and Mobn,to be 0-00002 for the free ocean 
and o'OOOi2 for the irregular auj^Me of the land. For Norwegian 
land stations Mohn found 4 w sfi-y” z =1 0-0000845. For 

the interior of North America Elias Loomis found 4 37'5° a = 42-2° 

K = 00000803. „ j , i 

Graoity ,—llie weighk-of the atmospHsre depends primarily upon 
tlie action of gravity, which gives a downward pressure to every 
particle. Owing to the elastic compreggibility oi the air, this 
downward pressure is converted at onsw into an elastic pressure 


In nU tUreetiotts. The ^roe of gravity varies with the latitadb and 
the altitude, and in any exact work ita variations mutt bit taken 
into aoMunt. Its vatae is weB reprasented by the fomnilB dne to 
Hdmart, g == 980-6 (i — 0-0026 oos 14) x fi — fi), where 4 
repreaents ^ latitude of the station and a toe altitude. The 
CMfficient / is small and has a diflerent value according as the station 
is raised above the earth's surface by a continent, as, for Instance, 
on a mountain top, or by the ocean, as on a ship sailing over the 
se^ or in the free air, as in a balloon. Its dinerent values are 
Bumciently well blown for meteorological needs, and are utilized 
most discrecUv in the daborato discussion of the hypsometric 
formula published by Angot in 1899 in the memoirs of the Central 
Meteorological Bureau of France. 

TsmpertUure at Sea-Level. —The temperature of the air at the 
surfaces oi the earth and ocean and throughout the atmosphere 
is the fundamental element of dynamic meteorology. It is best 
exhibited by means of isotherms or lines of equal temperature 
drawn on charts of the globe for a scries of level surfaces at or 
above sca-levcl. It can also bo expressed analytically by spherical 
harmonic functions, as was first done by Schoch. The normal 
distribution of atmostifaoric temperature tor each month of the 
year over the whole globe was first given by Buchan in his charts 
of 1868 and of 1888 (see also the U.S. Weather Bureau “ Bulletin A," 
of 1893, and Buell's edition of Bartholomew's Physical Atlas, 
London, 1899). The temperatures, as thus charted, have been 
corrected .so as to represent a uniform special set of years and the 
conditions at sea-level, in order to constitute a liomogeneons 
system. The actual temperature near the ground at any altitude 
on a continent or island may be obtained from these charts by 
subtracting 0-5'' C. for each 100 metres of elevation of the ground 
above sea-level, or 1" F. for 350 ft. This reduction, however, 
applies specifically to temperatures observed near the surface of 
the ground, and cannot be used with any confidence to determine 
the tenijicrature of points in the free air ’nt any distance above the 
land or ocean. On all such charts the reader will notice the high 
lcm|>eratiircs near the ground in Uie interior of each of the con¬ 
tinents 111 the summer season and Ihe low tciiiperature.s 111 the 
winter season. In F'chruary the average temperatures in the 
northern hemisphere arc iiol lowest near the North Pole, hut in 
the interiors of Silx-ria and North Amcric.T; in the southern licnii- 
sphere they are at the same time highest in Australia, and Africa 
and South America. In August the average temjieratiires are 
unexjiectcdly high in the interior of Asia and North America, but 
low in -\ustralia and A Inca. 

'1 emperature at Upper Levels. —'The vertical distribution of fern- 
perahive and moisture in the free air must be studied in detail in 
order to understand botii the general and the special systems of 
circulation that characterize the eartli's atmnsiiliore. Many 
observations on mountains and in balloons were made during the 
igth century in order In ascertain flic facts witii regard to the 
dccrea.se of temperature as we ascend in the atmosphere; but it is 
now recognized that these observations were largely affected by 
local influences due to the insufficient ventilation oi the thermo¬ 
meters and tlie nearness of the ground and the balloon. Strenuous 
efforts arc being directed to the elimination of these disturbing 
elements, and to the continuous recording of the temperature of 
the free air by means of delicate thermographs carried up to great 
heights by small free " sounding balloons,’’ and to lesser haghts 
by means of kites. Many international balloon ascents have been 
made since i8go, and a large amount of information has been 
.secured. 

The development of kite-work in the United States began in 
October i’893, at the World's Columbian Congress at Chicago, 
when Professor M. W, Harrington ordered Professor C. F. Marvin of 
the Weather Bureau to take up the development of the Hargrave or 
box kite for meteorological work. At that time W. A. Eddy of 
Bayonne, New Jersey, was applying his " Malay " kite to raising and 
disjilaying heavy objects, and in August 1894 (at the suggestion of 
Professor Cleveland Abbe) he visited the private observatory of 
A. L. Kotch at Blue Hill and demonstrated the value of his Malay 
kite for aerial research. The first work done at this observatory 
with crude apparatus was rapidlv improved upon, while at fhe same 
time Professor Marvin at Washington was developing the flargrave 
kite and auxiliary apparatus, which he brought up to the point 
of maximum efficiency and tnistworthiness. When he reported his 
apparatus as ready to he used by the Weather Bureau on a large 
scale. Professor Willis L. Moore, as the successor of Professor Har¬ 
rington, ordered its actual use at seventeen kite stations in July 1898. 
This was the first attempt to prepare isotherms for a s|iedal hour 
over a large area at some high level, such as i m., in fhe free air. 
Daily meteorological charts were prepared for the region covered 
by these observations; but it b^me necessary to discontinua 
them, and nothing more was done by the Weatocr Bureau in this 
line of work until the inauguration of kite-work at Mount Wcatlfiif'* 
in ignfi. Meanwhile a special method for the reduction and stulS^ 
oi such observations was devised by Bjerknes and SandstiBrn,!-' 
and was published in the Trans. American Philosophical Society 
(Philadelphia, 1906). The general average results as to temperature 
gradients were compiled by Dr H. C. Frankcnfield and published in 
the United States Weather Bureau “ Bulletin F.” ; from these 
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w«r*;dediic«d ihe following teUn, pvk^itKAiaamMeMiUyWMlIm' 
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Af«» ttmptraiure Gtaditnts in FoKreinhiit ptf /090 H. 
from the ground up fo the respaeHve altitudes. 


Washington, D.C. . 
Cairo, lU. . . , 

Cincinnati, O. . . 

Fort Smith, Ark. . 
Knoxville, Tenn. . 
Memphis, Teim. 
Springfield, Ill. . 
Cleveland, O. . . 

liuluth, Minn. . . 

Lansing, Mich. . 

Sault Ste Marie, Mich. 
Dodge, Kans. . 
Dubuque, Iowa . 
North rlatte, N eb.. 
Omaha, Neb. 

Pierre, S. Dak. . 
Topeka, Kans. . 

Average . 


:H.gntf X4-<liiawi fitindnklw ; 
oafied ttf. iistt. 


’ikenosl'i 


.M din o v wwa nndnn 


I Altitude. 


Winter. 


Stmuser.. 


1>H., JM., Fab. I Msf., at>l., May.l TSae, July, Au(. 


3000 

ft. 




Kqi. . 
Ground 

0 


e 

y 

0-5 

3'5 

3-2 

30 

3-1 

1*0 

49 

47 

4-3 


J -5 

5-8 

5-6 

47 

4-2 

2-0 

5'8 

3'8 

— 


2-5 


50 

— 

— 

30 

3-8 

37 

3 M 


3'5 

4'4 

40 

37 

3-6 

40 

3'5 

4 'i 

4 'i 

4'3 

4'5 

4*0 

4'3 

3-8 

4*6 

5-0 

4-1 

3'9 

3-8 

— 

6*0 

4'5 

3-9 

3 ‘o 

— 

7-0 

37 

3-1 

3 '2 

3-2 

8-0 

.VS 

3 ‘i 

3-3 

— 

9*0 

5-2 

4-4 

47 

5-4 

lO’O 

3*0 

3 ‘2 

3 ’5 

3 '8 

11*0 

4-3 

37 

4'4 

4-0 

I2'0 

40 

3-8 

3'9 

4-5 

130 

4'4 

4-0 

3-8 

4 -. : 

140 


-- —- It is evident that the annual average vertical gradient of tempera- 

Allitutle. I Temperature. lure over Paris is between 4° and 6° C. per 1000 metres of 

I Stations. ---—— ascent m the free air, agreeing closely with the value 5“ per 1000 

Feet. Gradient. Reduction. metres, which has come into extensive use since the year iggo, on 

--- r-- the recommendation and authority of Haiin, for the reduebon of 

. i ^ observations to sea-level. The winter gradients arc less than 

I Washington. 210 -.poo —15-2 those for summer, possibly owing to the influence of the condensa- 

: .I- . “-('.to -25 0 tion into cloud and rain during the winter season in France; the 

I ^‘ 1 ° — 5 't 5 ~^ 7'5 same value may not resiill from observations in the United States, 

I hort smith. 527 f } where the clouds and precipitabon of winter do not so greatly 

, bnoxville. 990 - 5'oo -2r5 exceed those of summer. The work at Trappes is therefore not 

I “cmphis. 319 -3-50 -17-3 necessarily representative of the general average of the northern 

bpringneid. 6S4 - 3.85 -177 heimsphere, but belongs to a coastal region in which during the 

f,iin . -iR-fi summer time, at gre.at heights, the air U cooler than in the winter 

. ”97 -4 MO -lyh time, since during the latter season there is an extensive flow of 

c "n C? ’m . I --tyo warm south winds from the ocean over the cold cast winds from 

hault ste Mane. 722 , —3 45 ~*.'>'7 ihe land. Sounding balloons have also been used elsewhere with 

. *473 I —4'*o —11-6 great success. The greatest heights attained by them have been 

. i ■ 3 ' 3 “ - 14'5 23,989 metres at Uccle, Belgium, on the 3th of September 1907, 

North Platte. 2811 — 5’40 ~> 3'3 and 25,800 metres at Strassburg, August 1905. 

. ”41 , -3'2o - 12-9 The moat extensive meteorological explorations of the free 

. *595 - .VQo — * 4'4 atmosphere have been those accomplished in Germany by Richard 

lopcka. 972 -.Vh.l —it)’5 Aasmann and Arthur Eerson, beginning (1887) in co-operabon with 

T xc x”,.,' ;-; .~ .- - the German Verein for the Promotion of Aeionaubc* and the Aero- 

In this table tlie second column gives the albtude of the ground naiitic Section of the German Army, afterwards under the auspices 

al the reel on which the kite wire was wound. The third column of the Prussian Meteorological Office, but later as a wholly inde- 

shott.s the average gradient in degrees Fahrenheit per 1000 it. pendent institution at Lindenhcrg. All the details of the work 


i Washington . 
Cairo 

Cincinnati . 
Fort Smitli . 
Knoxville 
Memphis 
Springfield . 
Clcveraild 
Duluth . 
Lansing . 

Sault Ste Marie 
Dodge 
Dubuque 
North Platte 
Omaha . 
Pierre 
Topeka . 


!e. 

Temperature. 

Gradient. 

Reduction. 


“F 

“F. 


— 300 

-15-2 


- 4 *3f> 

-25 0 


-5-15 

-27M 


? 

? 


“ 5’oo 

-2IM 


-3MO 

~>7M 


-3'85 

-177 


— 4*10 

- l8-8 

-4 MO 

— I7'b 

1 -3'85 

--i7'o 


-3'45 

-157 


-4'io 

— 11'6 


-■ .V30 

-MM 

-5’40 

~I3M 

— 3‘20 

—12’9 

- .VQO 

-14-4 

- 3-»3 

-10-5 


siiow.s uie average granieni m uegrecs pahrcnlieit per 1000 )l. 
between the reel at tile respective stations, and a uniform altitude 
5280 lb aliovc sea-level. The fourth column shows the total 
reduction to be applied to the temperature at the reel in order 
to obtain tlie temperature al the i m. level above .sea. These 
gradients and reductions are based upon observations made only 
during the six warm months from May to October 1898. 

The kite-work at tlie Blue HiU Oliervatory has-- 

been publislied in full in the successive Annals of tlie 1 

Harvard College Observatory, beginning with 1897, 
vol. xHi. It has been discussed c*specially by H. H. 1 

Clayton with reference to special meteorological — - — 

phenomena, such as areas of high and low pressure, Ahitude. 1 

fair and cloudy weather, the winds and their Ground 

velocities al dillorent elevations, insolation, radi- 500 m. 

ation, dfcc., and has served as a stimulus and model 1,000 ,, 

ior European meteorologists. Kite-work has also 1,500 ,, 

been .successfully prosecuted at Trappes, Hamburg, 2,000 ,, 1 

Iforlin, St Petersburg, and manv other European 2,500 ,, 

stations. The highe.st flights that have been attained 3,000,, 
have been about 8000 metres. - --— 

The great work of L. Teisserenc de Bort began with 1897, when 
lie founded his private observatory at Trappes near Paris devoted 
to the problems of dynamic meteorology. His results are pub¬ 
lished in full m the Memoirs of the Central Meteorological Bureau 
of France for 1807 and subsemient years. Beginning with the 
sounding balloons devised by Henuitc, he subsequently added 
kite-work as supplementary to these. In the Comptes rendus 
(19114). lie gives the mean temperatures as they result from five 
years of work, 1899-1903, at Trappes. Out of 581 ascensions of 
sounding balloons there were 14T that attained 14 km. or more, 
and the iollowing table gives tlie average temperatures recorded 
in these ascensions. It will be seen that there is a slow decrease 
in temperate up to 2 km.; a rapid decre,Tse thence up to 10 km., I 
and a slow decrease, almo.st a stationary temperature, between 


during 1887-1889 and the scientific results oi seventy balloon 
voyages were published in tiirce large volumes, Wiseenschafilicke 
LuftschiffahrUn (Berhn, 1900). The work done at Tegcl at the 
Aeronautical Observatory oi the Berlin Meteorological Office, 
the 1st of October 1899 to April 1905, was published in tliree volumes 
of Ergebntise. But the location at Tegel had to be given up and 

Annual Temperatures and Wind. 1 



Tegel, 1903. 

Tegel, 

, 19 f> 4 - 

Lindcnberg, 1903. 

Lindcnberg, 1905. 

AliitU'lc. 

iJayfi. 

'C. 

I)ays. 



‘ C. 

J).it 

Meircb pc! kec. 

Ground 

395 

9 2 

300 

91 

.395 

^■5 

. 3 t '5 

4-95 

500 m. 

393 

07 

394 

95 

.395 

0*2 

302 

805 

1,000 ,, 

344 

■IM 

.391 

42 

352 

40 

35 <> 

8 - 8'5 


232 1 

20 1 

279 

2-2 

294 

2'6 

3OO 

8'55 

2,000 ,, 

' 7 " 1 

00 } 

x8o 1 

— 02 

242 


257 

95 

2,300 ,, 

98 

-1 8 , 

*.32 

-17 

179 

— 11 

195 

100 

3,000 ,, 

33 

- 3'9 I 

79 1 

- y(, 

119 

-2-8 

127 

107 


a new independent establishment, tlie " Royal Prussian Aeronautic 
Observatory," was founded al Lindcnberg, under the direction of 
Dr Assmann, who has published the results of his work in annual 
volumes of the Ergebtiisse of that institution, considering it as a 
continuation of the work done at Berlin and Tegel. In addition 
to these elaborate official publications various summaries liave been 
published, the most instructive of which is the chart embodying 
daily observations with corresponding isotherms at all attainable 
altitudes, published monthly since January 1903 in Das Welter. 
Tlie growtli of this aerial work and the reliability of the results 
may be inferred from a statement of the number of ascensions 
made each year : 1S99, 0; 1900, 39; 1901, 169; 1902, 261; 1903, 481; 
1905, 513. This large number, combined with 581 voyages of 
Teisserenc de Borl at Trappes and many others ihade in England, 
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Holland and Russia, amounting in all to over 2000, enabled Aasmann 
to compute the monthly and annual means ot temperature and 
wind velocity lor each altitude, the German results are given in 
table at fcait of J>age 2i>'). 

The results of these numerous ascents, during these six years, 
have also been grouped mto monthly means that have a reliability 
proportionate to the number of days on which observations were 
obtained at a given level, and we are now able to speak of the annual 
anil even oi the diurnal periodicity of temperature at difiercnt 
altitudes in the tree air with considerable confidence. 

Some of the most important conclusions to be drawn from the 
best recent work were published by Hann either in special memoirs 
or in his Lchrbuih, from which we take the following table. The 
actual temperatures given in tliis table have only local importance, 
but the dincretices or the vertical gradients doubtless hold good 
over a large portion of Europe if not of the world. 

TemperaUtre in hrte Air over Kuropr 


Altitude. 

Berlin. 

15 Ascents.. 

Annual / 

Inter¬ 

national. 

1 Ascents 

U'crages. 

Manned 
balloons. 
36 .\scents 

j 

1 

t J rappes. 
3fcii Ascents. 

j j 

International. 

Fell, j Aug. 

1 

All ; 

countries ; 
combined. 

Km. 

" C. 

■ C. 

L. 

1 C. 

1 

' c:. 


0 i 

— 


— 

1 —, 

+ 0.3 

1 -f t8-2 

— 

I ! 

4 - .‘.•4 

()0 1 

-t . 5-.5 

1 1 . 5-3 

- I'.) 

-I- 15 T 

5 0 

2 

+ 0*3 i 

17 

-f 03 

1 ! 07 

, - 3 -t> 

i 10-2 

^ 5 

1 3 


— 

- 4*4 


- 8 7 

1 1 4 ^ 

- 4 “ 

4 1 

-lo '3 1 

— yo 

- 10-3 

! - b 4 

-i-r 7 

1 - JO 

~ 92 

5 

— lOt> 1 

-I.S 3 

—10-5 

1 -' 5-4 

-21-U 

1 - 7 'i 

I -13-4 

1 0 1 

-24-2 

— 221 

-23 0 

-21 9 

— 28-9 

1 

1 — 22-0 

7 

— 30-2 

— 291 

' 30 2 

i -290 

— 3b T 

! - 19 \‘) 

1 — 290 

h 

-374 

-30-2 

1 -370 

1 -3()'2 

-437 

1 - 271 

1 -3(1-2 

9 

- 4(1-4 

- 43 z 

i 

- 43 '.‘) 


- 33 '« 

1 - 43 -z 

10 


' 49 0 

1 — 

1 - 49 .t 


* -395 

- 49*2 


The diflcrencps of temperature between any layer and those 
above it and below it, or the vertical gradients at each level go 
through annual periodical changes quite analogous to those derived 
from mountain observations; the most rapid falls ot temperature, 
or the largest vertical gradients in the free air occur on the following 
dates over Europe : — 


Altitude. I 

I, 2, 3 km. I 
3 . 4 . .■> 

5, b, 7 
7 > 0 

9 . to, II 


Over 

Over 1 

Germaiiv. 

Trappes. 

M.-iv, June 

May 15 

March 

Fell. T,3 

April 

Jan. 27 

July 

July 48 

— 

bept. 14 


The values above given as deduced from r.(i high ascensions at 
Trappes show that between ri and 14 km. there was no apiireciable 
diminution of temperature, in other words, the air is warmer than 
could be expected and therefore has a higher potential temperature. 
This fact was first confirmed by the Berlin ascensions, and is now 
recognized as wellnigh universal. The altitude of the base of this 
warm stratum is alxiiil 12 km. in areas of high pressure and 
10 km. in areas of low' pressure. It is higher as we approach the 
tropics and above ordinary balloon work near the equator if indeed 
it exists there. At first this unexpected warmth was considered 
as possibly a matter of error in the meteorographs, but this idea is 
now abandoned. Assmann suggested that the altitude is that of 


the highest cirrus, from which Cleveland Abbe infoiTed that it had 
something to do with the absorption of the solar and terrestrial 
heat by dissolving cirri. But the most plausible explanation is that 
published simultaneously in September 1908 by W. J. Humphreys of 
Wa^ington, and Ernest Gold of London. 

The daily diagrams in Das Wetter show that both the irregular 
and the periodic and the geographic variations of temperature in 
the upper strata are unexpectedly large, almost as large as at the 
earths surface, so that the uniform temperature of space that was 
formerly supposed to prevail in the upper air must be looked for, 
if at all, lar above the level to which sounding balloons have as 
yet attained. It is evident that botli horizontal and vertical 
convechoii currents of great importance really occur at these 
great altitudes. These upper currents cannot be due to any very 
local influence at the earth s surface, but only to the interchange of 
the air over the oceans and continents or between the polar and equa¬ 
torial regions. They constitute the 
imiKirtant feature of the .so-called 
general circulation of the atmo- 
.sphere, which we have hitherto 
mistakenly tfiought of as confined 
to lower levels; their general direc¬ 
tion is from west to east over all 
parts of the globe as far as yet 
know'n, showing that they are con¬ 
trolled by the rotation of the earth. 
It is likely that masses of air having 
siiecial tcnijicrature conditions or 
clouds of vajxiur dust such as came 
from Krakaloa, may be carried in 
these high currents around the globe 
perhaps several times before being 
dissipated. 

The average eastward movement 
or the west wind at 3 km. above 
Germany is lo-; m. per sec. or 1° of 
longitude (ut .45" latitude) in 42-4 
minutes, or such as to dcscrilie 
the wliiile circumference of this small circle in to'S days. .At the 
equator above the calm belt the velocity westward or the cast 
wind as given by Krakatoa volcanic-dust phenomena was 34-5 m. 
per sec., or 30° of a great circle daily, or around the equator in 
12'3 days, while its poleward movement was only 1" per day or 
1'3 metre ])er second. The average motion of the storm centres 
moving westward in northern tropical and eijuatorial regions but 
eastward in tlie north temperate zone is at the rate of one eircum- 
fereiice of a small tii'cle at latitude 45" in 19 (lavs. Observations 
of the cloud moveiiienls gave Professor Bigelow the following 
results lor the United States : — 


Altitude. 

Moving 1 

eastward. | 

Moving 

westsvard. 

10*0 km. 

3(> m. p.s. 

2’o m. ji.s. 

7'5 

3.3 

2‘0 

5*0 

Zb 

1-5 

3-0 

20 


T'O 

8 

o ‘.3 

0 ' 

4 

1 


Evidently, therefore, the great west wind (that James H. Coffin 
di.slileed from his work on the winds of the northern hemisphere and 
that William Ferrel deduced from his theoretical studies) repre- 
•sents with its gentle movement poleward a factor of fundamental 
importance. We must consider all our meteorological phenomena 
except a( the equator as existing beneath and controlled, il not 


Month. 


January . 
Febnian.' . 
March . . 

April . . 

May . . 

J une . . 

uly . . 

August 
September 
October . 
November 
December 

Year . . 


Average temijcraturo gradient 
IHT 100 metres. 


Altitudes. 


From o to 
Tooo metres. 

‘ C. 

OT I 

^ ^9 

073 

000 

O‘90 

0Q6 

0’86 

077 

OUT 

0*36 

0*30 

oOi 


Altitude 


Total Fall of Temperature from Ground upward. 


October to Marcii. 


April to September. 


-7 


From looo to 
2000 metres. 


Cloudiness 

0 7. 

Cloudiness 

8 TO. 

Cloudiness 

0 7. 

Cloudinesai.f 
8-10. T 

" c. 


*' c. 

. 

" c. 

° C. 


0-48 

2000 

824 

7 -fM 

1 . 3-33 

1-4-18 

030 

i8(X) 

7'22 

b*()0 

1420 

12*97 

0*40 

I boo 

628 

(>04 

13*01 

IT75 

048 

1400 

5-35 

51.3 

11-66 

10-50 

Oiit) 

J 300 

4-48 

4 - 3.3 

10-32 

9*.^2 

072 

1000 

3 -fl 2 

3 SZ 

9*13 

7-96 

o (>7 

8(X) 

2'20 

2-82 

7-35 

6-63 

Ob2 

600 

1*54 

z-33 

3-77 

5-23 

0-38 

400 

0-65 

I-as 


3-63 

043 

200 

0*35 

1-05 

1-88 

1-76 

o-SS 

0 

000 

O'OO 

000 

0-00 

0*53 

0*53 
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caused, by this gwerai deep swiit upper current of air that begau as an 
ascending oast wind above ibe calm equatorial air butloSu?^^ 

nr**®** sea-level to th'^^mp^Tate 

and regions as great areas oi high pressure and dry clear 

cool weather contuning air on its return passage to the equator. 

The upper air is thrown easily into great billows, and wherever it 
rises the warm equatorial wind flows in bmeath it, but when it 
descends wc have Dlizzarda and dry clear weather. It is a coveriug 
for the lower strata of air, it hows over them in standing waves 

and sometimes mixes with them at the imrface oi contact. It ^here the altitude is to be expressed in kiiometres. From this 
receive., d^y accessions from telow and gives out corre.six)nding ; derive the " specific moisture " or the mass of vapour 

accessions to the lower strata, by a process of ovorturmng such as 


tte first line of the table at foot of this page (aoe WiamiSohafiHck* 
Luttffahr$ontlAa. 111 .,and Hann, LeArlwcft, 1906,0.169). The obser- 
vatlons on mountains gave Hann the presautes in the second 
line. Suring'a figures result £rom the use of Assmaiin’s ventilated 
ps^hrometer and are therefore very 'reliable. 

The vapour pressure in mm. in free air over Europe is best given 
by Silring's formula 

*/ 


log n = log e„ ■ 




has been studied theoretically by Margules and Bigelow. 

At the filth conference oi the International Committee on Scientific 
Aeronautics (Milan, October 190C1) Rykatchef presented the results 
of kite-work during 1904 and 1905 at Pavlosk, near St Petersburg, 
tiom wliich wc select the results lor these two years given in table 
at foot of page 270. 

Many inversions occur liuring January below louo metres. 
The decrease is more rapid in summer tliaii in winter and in clear 
weather tlian in cloudy, but of course these observations did not 
extend above the upper level of the cumulus cloud layer. A general 
survey of the existing state of knowledge of the upper atinospliere 
is given in the liejmrt of the British Association foi 1910. 

Distribution oj Aqutous Vapour ,—The distribution of aqueous 
vapour is best shown by lines oi equal dew ixiint or vapour tension, 
though for some purposes Unos of equal relative humidity are con¬ 
venient. The dcw-jxiint lines are not usually shown on charts, 
partly because the lines of vapour pressure are approximately 
parallel to the lines of mean temjKiraturc of tile air, and partly 
becBu.se the observations are of very unequal accuracy in different 
portions of the globe. In general we may consider any isotherm 
as agreeing with tlie dcw-ixiint line for dew-yioints a few degrees 
lower than the temperature of the air. The distribution of moisture 
is quite irregular both in a horizoiital and in a vertical direction. 
On charts of the world we may draw lines based on actual observa¬ 
tions to represent equal degrees of relative luimidity, or equal dew¬ 
points and vapour pressures; but as regards the distribution of 
moisture in a vertical direction we are, in the absence of specific obser¬ 
vations, generally forced to assume tliat the vajKjur pressure at any 
altitude li follows the average law first deduced from a limited num¬ 
ber of observations by Hann, and expresaed by the logarithmic 
equation, log f^log /i/liyiy, which is quite analogous to 
the elementary hypsometric iormula, log ^»=log — 11/18400. 
Therefore, 111 general, the ratio between tlie pressure ol tlie vajiour 
and the pressure of the atmosphere at any altitude is represented 
by the approximate formula, log f//)-log eJp„—hltooi)t. Of 
course these relations can only represent average or normal 
conditions, which may be departed from very widely at any 
moment; they have, however, been lound to agree remarkably 
with all observations which liave as yet Ix'cii piiblislicd. The average 
naiults arc given in the following table, winch is abbreviated from 
one published by Hann, but witli the addition of the work done liy 
the U.b. Weather Bureau, as reduced by Ur Frankeiifield in 1899. 
The vapour con,stituent of the atmosphere is not distributed accord¬ 
ing to tile law oi gaseous diffusion, but, like temperature and tlie 
ratio between oxygen and nitrogen, i.s controlled by otiier laws 
prescribed by the winds and currents, namely—convection. 

Diminution of the Relative Vapour Pressure with Altitude. 


Authority. 

1 MXI 

ft. 

9UUU 

ft. 

iOCJ 

ft. 

4LOt- 

ft. 

5000 

ft 

(Krjti 

7000 

ft. 

iw. 

fi. 

No. 

OI>S. 

Kites. 

0-82 

0 j 
'4 
« 1 

oyv 

0 -()l 

0-52 

0*49 

0*39 

o-,j 4 

1123 

(U.S.'W.B.) 

Balloons. 

(Hammun.) 

0-97 

o- 9 (, 

o ’87 

0'68 

0-44 

0*59 

0*46 

— 

- 


Balloons. 

0-89 

o '83 

o*8o 

0-78 

o‘by 

0*44 

— 

2 

(Hazen.) 

Balloons. 

0-84 

o'8o 


0 'f>T 

0-50 

0'54 

0*41 

o ’37 

15 

(Hann.) 









Mohn tains 
(Hann.) 
Computed 
by Hann. 

_ 

0*83 

o -8 t 

0'8o 

0*06 

o*6i 

0-58 

0*55 

0-47 

0 

0-85 

o-8i 

0-72 

_o-f ,5 

o’3S 

052 

o '47 

042 

— 


_ _ __ _ vapour 

contained in a kilogram of moist air as given in the following table 
whose numbers do not appreciably differ from " the mixing ratio '' 
or quantity of moisture associated with a kilogram of dry air. 
The relative humidities vary irregularly depending on convection 
currents, but in clear weather when descending currents prevail 
they have been observed in America and over mrlin as shown in 
the third and fourth columns of the following tabic:— 

Observed Specific Moisture and Relative Humidity, 


Alt. 1 

i 

Specific 

moisture. 

Relative Humidity. 

U.S.A. 

Berlin. 

Km. 


% 

% 

O'O 

1 ‘OO 

— 

7? 

05 

— 

95 

71 

10 i 

076 

t >5 

71 

1-5 

O’05 

59 

bi 

2’0 

0'55 

59 

57 

2*5 

0'47 

45 

58 

3-0 

0'39 

— 

55 

3'5 

— 

— 

49 

4-0 

O '20 

! — 

53 


— 

— 

54 

3 'o 

i 0-17 

— 

—a 

5 't' 

' 0*11 

— 

**- 

57 

0*07 

— 

— 

5 '« 

004 

— 

1 


The total amount of vapour in the atmosphere, according to Hann's 
formula, is between one-fourth and one-fifth of the amount re¬ 
quired by Dalton's hypothesis, as is illustrated by the following 
table taken from an article by Cleveland Abbe in the Smithsoman 
Report for 1888, p. 410 :— 

Total Vapour in a Vertical Column that ts saturated at it.s base. 


Aliituiic. 

Keet. 

KeUtiYe 

I'euttun 

Actual Weight (>r. per 
Cubic Fool. 

Total Vapout In the 
Columnit expesBcd u 
Inches of Rain. 


r “ 

(■ S..' t. 

70" F. j 

6n' V. 

jti' F. 

80" F. 

70* r. 

ho' F. 

50* F 

' 0 

I 000 

U 9'95 

7*90 1 

5*76 

4-09 

0*0 

00 

0*0 

' 00 

6000 

0324 

575 

4*19 

3*02 1 

2-14 

1*3 

1*0 1 

07 

o ‘5 

12,000 

0*273 i 

3*01 ' 

2*20 

1*58 ! 

1-12 

2*1 

1*3 1 

I*I 1 

0*8 

1 18,000 

0-144 

1*58 

i ’»5 

0-83 ' 

0'59 

2-5 

1*8 

1*3 I 

0*9 

24,000 

0*075 

0*82 

0-f)2 

0 43 j 

0-31 

27 

2-0 

^•4 1 

1*0 

1 3o,c>oo 

0*040 

0'43 

0*32 

0*23 ' 

Olf) 

2*8 

2*1 ' 

I ‘3 

i-i 


Note .—The vapour pressure at any altitude is supposed to be 
expressed as a fraction of that observed at tlie ground. When the 
altitudes arc given in ft. Hann's formula becomes log f/r„ = i/ 29539 - 
From 78 high balloon voyages in Germany, 1887-1899, Suring 
deduced the average vapour pressure in millimetres as found in 

Diminution of Pressure of Aqueous Vapour in the Free Air. 


Alt. . 

km. 

o‘5 

km. 

1*0 

km. 

I'3 

km. 

2*0 

km. I km. 

2-5 1 3-0 ! 

km. 

3*3 

km. 

40 

km. 

A'5 

km. 

50 

km. 

0*0 

‘^1 

j km. 
8*0 


mm. 

mm. 

mm. 

mm. 

mm. 1 mm. 

mm. 

mm. 

mm. 

mm ' 

mm. ^ 

mm. 1 

mm. 

Stiriog. 

083 

0*68 

O'SI 

0*41 

0*34 I 0*26 

0*20 

0*17 

o'i4 

oil 

0054 

0*028 

0*013 

Hann . 

083 

070 

0*58 

0*48 

i 0 40'0*34 0*28 i 0*23 

0*19 

0*16 





A heavy rainfall results from the precipitation of only a .small 
percentage ol the water contained in the fresh supplies of ai'r brought 
by the wind; if all moisture were abstracted from the atmosphere 
it could only affect the barometer throughout the equatorial region., 
by 2'8/i3'(i inches, or about two-tenths of an inch, while at the 
polar regions the diminution would be much less than one-tenth. 
Evidently, therefore, it is idle to argue that the tall of pressure in 
an extensive storm is to be considered as the simple result of the 
condensation of the vapour into rain. 

Barometric Pressure .—Tlie horizontal distribution oi barometric 
pre.ssure over the carth'.s surface is shown by the isobars, or lines 
of equal pressure at sea-level; it can also be expressed by a system 
1 ol complex spherical harmonics. As the indications ol the mercurial 
' barometer must vary with the variation of apparent gravity, 
whereas those of the aneroid barometer do not, it has been agreed 
by the International Meteorological Conventions that for scientific 
purposes all atmospheric pressures, when expressed as barometric 
rcatlings, must be reduced to one standard value of gravity, namely, 
its value at soa-level and at 45° of latitude. In this locality its 
value is such as to give in one second an 
acceleration of 980-8 centimetres, or 32-2 
English ft per second. The effect of the 
variation of apparent gravity with latitude is 
therefore to make the mercurial barometer 
read too high, between 45“ and the equator, 
and too low, between 45° and the pole. The 
gravity-correction to be applied .to any mer¬ 
curial barometric-reading at or near sea-level, 
in order to get the atmospheric pressure in 
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standard units, should be given on the edge of a meteorological 
chart, unless the isoban shown thereon already contain this correc¬ 
tion. On such charts it will be perceived that the barometric pressure 
at sea-level is by no means uniform over the earth's surface, and daily 
weather charts show very great fluctuations in this respect, the 
lowest pressures being storm centres and the highest pressures 
ureas of clear cool dry weather. But even the normal average 
charts show high prc.ssures over tlie continents in the winter anil 
low pressures over the oceans, these conditions being reversed in 
the summer time; moreover, Schoufl (Pogg. Ann., 1632) lirst demon¬ 
strated that the average pressure in the neighbourhood of the equator 
18 slightly less than under either tropic, and that there is a still 
more remarkable diminution ol pressure from either tropic towards 
Its pole. The exact statement of tliese variations of pressure wiUi 
latitude was subsequently worked out veiy precisely by Ferrel, 
and forms the basis of his explanation of tlie general circulation ol 
the earth's atmosphere and its influence on the baiometer. The 
series of monthly diarts for the whole globe, compiled by Bueliau 
and published by the Koyal Society of Edinburgh in iSog, as well 
as Buchan's later and more perfect charts in the moteorologv of the 
■■Challenger" Expedition, Edinburgh, i.SSp, and in Bartholomew'!, 
Allas, first revealed clearly the fact that the distinct areas of high 
and low pressure which are located over the continents and the 
oceans vary during the year in a fairly regular manner, so that the 
pre.ssure is higher over the continents in the winter season and 
lower in the summer season, the amount of the change depending 
principally upon the size of the continent. A part of this annual 
variation in pressure is undoubtedly introduced by the methods 
ol reduction to sea-level; indeed, if the data of Ihe lower stations 
are reduced up to the level of 10,000 or I'j.ooo II , we .sometimes 
And the barometric conditions quite reversed. These annual 
changes are intimately connected as cause and etlect witli the annual 
changes ol temperature, moisture and wind; it is quite erroneous 
to say that the observed charted pre.ssnres control the winds ; 
there is a reaction going on between the wind and the baronietrii 
gradient, the re.sistaiice and rotation of the earth's surface, such 
that the true relation between these factors is a complex but funda¬ 
mental problem in the mechanics of the atmosphere. 

The vertical ilistribulion of pressure as deduced from observation 
shows a rate of diminution with increasing altitude very clixsi^ly 
but not entirely accordant with the laws ol static rajuilibrium, a.s 
first elaborated by Laplace in his hypsometric formula. The 
departures from this law of static equilibrium are sufficieiil to show 
that, if our atmosphere is really in a state of equilibrium, it must 
be a matter of dynamics and not of statics. The general average 
relation of the density of the air to the altitude and temperature, 
and the total pressure of the supcrincunibent atmosphere, are 
shown in the accompanying diagram (fig, i), which is taken from 
a memoir on the equations of motion by Jo.sejih Cottier, pubUslied 
in the Monthlv Weather Ueview for July 1897. The diminu¬ 
tion of pressure with altitude, as shown in this diagram for average 
conditions, but not for the temporary conditions that continually 
occur, follows a logarithmic law, and can undoubtedly be extended 
upwards for the normal atmosphere only to a height of 20 or 30 m , 
owing to our uncertainty as to the actual conditions in the 
upper portions of tlie atmosphere. Tills diagram is based ujion 
the assuinjition that the atmosphere is in a state of convective 
equilibrium .sucli that the ascending and de.scendiiig masses expand 
and cool as they ascend, or contract ami warm up as they descen,!, 
nearly but-not ciuite in accordance with the adiabatic law of the 
change of temperature in pure gase.s. 

The departure of atmospheric temiieratures from the strictly 
adiabatic law, ax shown by Cottier, is undoubtedly due largely to 
the heat absorbed by and radiated from moist or bazy or dusty 
air. Ill 1890, Abbe showed that a very' moderate rate of radiation 
from the atmosphere sullices to explain the coolness of slowly 
descending air. The absorption by the atmosplicrc of radiations 
from the earth and sun, or the balance between warming by 
absorption and cooling bv radiation, Ts the basis of the arguments, 
of W. J. Humphreys \Astrol>hvsit.s, Jan. 1000), and F.. Gold [Prnr. 
Roy. Sor., iqoS, bc.xxii., 35 A.), explaining the existence of the 
" thermal layer." 

The direct evaluation of this ni.liation and absoqitinn has been 
attempted by many. The genuine law a [n-p) is adopted by Crtld :is 
closely representing nature, whence it follows that (i) the adiabatic 
rate of cooling in convection currents must cease at a height corre¬ 
sponding to one-half of the barometric prossiirc at sea-level; (s) an 
isotliermal layer must exist at the level where the absorption of 
solar radiation equals that of the terrestrial and almospheric radia 
tion; (3) within this tberiiud layer convection is difficult or impossible; 
(4) a!l»vc this region the vertical temperature gradient must depend 
cssuntially on radiation and is less than that needed for convective 
equilibrium; (s) below this level the atmospheric radiation exceeds 
the atmospheric absorption and vertical currents can only be kept 
up by the convection of heat or aqueous vapour from the earth's 
suirfaceSo the adjacent layer ol air. 

LimJi)/ the Atmosphere. —The limiting height of the atmosphere 
mustl»!at .some unknown elevation above so m. where the tempera¬ 
ture aSls t£> absolute zero. But the uncertainty of the various 
bjrpbaraes as to the physical properties of the upper atmosphere 
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forbids us to entertain any positive ideas on this subject at the 
present time. II we define 'the outer .limit of the atmosphere as 
that point at wliich the diflusion of gases inwards just balances 
the diflusion ontwards, then this limit must be dotetmined not by 
the hypsometric formula, but by the properties of gMcs at low 
temperatures and pressures under conditions as yet uninvestigated 
by physicists. 

Clowliriess. —It is evident tliat the clouds (q.o.) are formed from 
clear transparent air by the condensation of tlie invisible moisture 
therein into numerous minute par¬ 
ticles ol water, ice or snow. Not¬ 
withstanding their transparency, 
these individual globules and 
crystals, when collected In large 
masses, disjierse the solar rays by 
reflection to such an extent that 
direct light from the sun is unable 
to penetrate fog or cloud, and 
partial darkness results. In a 
general survey of the atmosphere 
the geographical distribution of 
the amount of cloudy sky is im- 
jtortant. When the solar heat 
falls iqion the surface ol the cloud 
it is so absorbed and reflected 
that, on the one hand, scarcely 
any penetrates to the ground 
beneath, W'hile on the other hand 
the ujiper surtace of the cloud 
becomes unduly heated. Even if 
this ujiper suHace is completely 
evajxirated, it may continually bo 
renewed from bolow, and, more¬ 
over, the ovajxjrated moisture 
mixing with the air renders it 
very much lighter specifically than 
it would otherwise be. Hence the 
upjier surface of the cloud replaces 
the surface of the ground and of 
the ocean; the air in contact with it acquires a higher temperature 
and greater buoyancy, while the ground and air beneath it remain 
colder than they would be in sunshine. The average cloudiness 
over the globe is therefore intimately related to the density and 
circulation of the atmosphere; it was first charted in general terms 
by L. ‘reis.serenc ile Bort of Paris, about 1886. 'I'lie manifold 
modifications of the clouds impress one with the conviction that, 
when properly uiiderstnod and interpreted, they will reveal to us 
the most imjOTrtant features ol the processes going on in the atmo¬ 
sphere. If the larmer and .sailor can correctly judge of the weather 
several hours in advance by a casual glance at the clouds, what 
may not the jirofessional meteorologist hope to do by a more careful 
i study ? Acting on this idea, in 18(18 Anlie asked from all of his 
corriispondent observers full details as to the quanlity, kind and 
direction of motion of each layer of clouds; these were telegraphed 
daily for publication in the Weather Bulletin of the Cincinnati 
Observatory, and for use in the weather predictions made at that 
time. Since Jamuiry 1S72 similar data have been regularly tele¬ 
graphed for the use of the t!.S. Weather Bureau in preparing fore¬ 
casts, although the siiecial cloud maps that were compiled thrice 
daily have not been jniblished, owing to the exjiense. These data 
were also publislicd in tiill in the Bulletin of the Inlmiatiottal Stmul- 
lanrnus Meteorological Ohscroatwns tor the whole northern liemi- 
spliere during the years 1873-1884. Abbe's work on the U.S. 
Eclijisc Exjiedition io tlie West Const of Africa in 1889-1890 was 
I wholly devoted to the determination of the height and motion| 

' of the clouds by the use of his sjiecial form of the marine ncphoscopc. 
The use of such a iiciihoscojK^ is In he strongly recommended, al 
it gives the navigator a means of determining the bearing of a 
■storm centre al sea by stiidying the low'er clouds, better than he 
can jiossihly do by the observation of the winds alone. The im¬ 
portance of cloud study has been especially emphasized by the 
International Meteorological Committee, which arranged for a 
complete year of systemalic cloud-work by natiomu weather 
biireniiB and individual observatories throughout the world from 
May iSgf) to June 1897. In this connexion H. H. Clayton of 
Blue Hill Observatory pnbhslied a very eomproliensive report on 
cloud forms in igoh. The complete rejiort by Professor F. H. 
Bigelow on the work done by the U.S. Weather Bureau forms a 
part of the annual rejiort for 1S99, and constitutes a remarkable 
addition to our knowledge of the subject. Some pnliminary 
account of thi.s work was published in the .American Journal oj 
.‘science for December 1899. . 

Although all the internalional cloud-work of 180(1-1897 has now 
been jmblished in full by the individual institutions, as in the case 
of the International Polar Research Work of 1883, yet a compre¬ 
hensive study of the results still remains to be made. Some of these 
have, however, been brought together in Mohn's discussion of the 
observations by Nansen during the voyage of the “ Pram " and also in 
Hann's Lehrhuch and in Bigelow's Report on Clond-uiorh. The mean 
altitudes of cirrus and strato-cumulns clouds resulted as follow. 
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Hace. 


Cape Thordsen . . 

Bossekop, 1838-1842 
Storlieu .... 
Upsala, 1884—1885 . 

189(1-1897 . 
Pavloak .... 
Dantzig .... 
Irkutsk .... 
Blue Uill, 1690-1891 
Potsdam, summer . 

I, winter 
Blue Hill, summer . 

,, „ winter . 

Toronto, summer . i 
„ winter . . / 

Washington, summer I 
,, winter / 
Allahabad . . . . 

Manilla. 


Lati¬ 

tude. 

Ciima. 

St. cu. 

Highest 

Cirrus. 

Ixnvest 

Cirrus. 




kiL 

kil. 

kil. 

kit 
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I'i 

2-5 

— 
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1-3 

ii'8 

5'5 
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8-3 

i'8 

— 



60 


6'9 
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60 


8'2 

fb) 

I3’4 


60 


8-8 

I'9 

117 

47 


54'5 


lou 

2-2 

—• 

— 


5 'ii 


I09 

2-3 
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— 


42 5 


90 

3'2 
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— 


52 


91 

2-2 

— 

— 


52 


81 

I’4 
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— 


42-5 


9’5 

1-2 1 

lyo 

5'4 


42-5 

( 

8'0 

I0| 


43 '<> 

10*9 

2-0 1 






1-5/ 




39 

i 

1 

10-4 

9'5 

2-9 1 
2-4/ 

i6'5 

50 


25 5 


12-4 

3 5 

— 

— 


15 


lO'Q 

3 0 

l 8 -o 

40 



The annual average vclouty of hourly movement in metres 
per second without regard to direction may be summarized as 
iollows : — 


Ilossekop. 
Upsala 
Potsdam . 
Blue Hill. 
'I oronto 
Wnsliing 
Allahabad 
Manilla 



5ou-ae«o. 

a*‘4uuu 

4‘-'6ooo. 

6 - 6 CXX 1 . 

6-tu,u(>o. 

To-tStogo, 



III. 

m. 

lU. 

ill. 

m. 

lU. 

m. 


b'5 

7'3 

12-5 

15-4 

190 

244 

— 


91 

87 

lOo 

20-4 

26*6 




93 

ro-3 

16-9 

20*0 

25-4 

— 

_ 


9-8 

142 

I7t 

34-3 

.34-2 

(. 33 ) 

— 


9'4 

171 

16-4 

32*0 

308 

28-8 

— 

jn ^ 

(8-(.) 

14-6 

173 

203 

25-8 

(28-9) 

20-8 


34 

6-4 

130 

17-tP 

22 3 

20-7 

34 0 


55 

7 I 

(>5 

80 

I3'6 

13-0 

*3 4 


The movements of the upper clouds are more rapid in winter 
than in summer at these northern stations, but among the median 
.ind lower clouds a retardation takes place apparently due to tlie 
ascending currents that form rain and snow. Above 8000 metres 
at Upsala the average velocity in wmter exceeds 30 metros per 
second, whereas m summer it is 20; at Toronto and Blue Hill the 
absolute velocities arc larger but in the same ratio. In the United 
States the maximum velocities from the west attain roo metres 
per second and over 80 or 70 metres per .second are not rare, but in 
Europe the corresponding figures are 70, bo, 50. (See also Cloud.) 

JL—Meteokological Apparatus and Methods 

The. observational hasi.s of meteorology is the frequent and, 
if possible, conlinuous record of the temperature, moisture 
and barometric. prc,ssiire at different altitudes in the free 
atmosphere, the direction and velocity of the wind, the rain 
and snow-fall, and the kind, amount and motion of the clouds. 
For F.urope these data have been furnished with more or less 
accuracy and continuity by thousands of observers ever since 
i<>53, when Ferdinand 11., grand duke of Tuscany, organized 
a system of daily observations in Italy under the general super¬ 
vision of Luigi Antinori. During the 19th century great efforts 
were made to obtain equally full records from all parts of the 
land and ocean, and thousands of navigators were added to the 
great corps of observers. Other matters have also been investi¬ 
gated, the most important being the intensity of radiation 
from the earth at night-time and from the sun by day-time, 
the optical phenomena of the sky, the amount of dust in the 
air, the electrical condition and the chemical constitution of 
the atmosphere. Although all the instruments used belong 
to the category of physical apparatus, yet certain points must 
be considered as peculiar to their use in connexion with 
meteorology. 

Thermometer .—In using the thermometer to determine the 
temperature of the free air it is necessary to consider not 
merely its intrinsic accuracy as compared with the standard 
gas thermometer of the International Bureau of Weights and 
Measures at Paris, but especially its sluggishness, the influence 
of noxious radiations, the gradual change of its zero point with 
time, and the influence of atmospheric pressure. 

[' We have here inserted the Washington data as interpolated 
from the figures given by Hann, LehrbuA, 1906, p. 282.] 


Stusitivetust —The thermometer iadicatea iie temperature of 
the outside surface of its own bulb only when the whole mass of 
the instrument has a uniform temperature. Assuming that by 
appn^ufate convection we can keep the surface of the thennometer 
at the temperature of the air, we have still to remember that ordin¬ 
arily this itseli is porpetualty changing both in rapid oscillations 
of several degrees and in diurnal periods of many degrees, while 
the thermometer, on account oi its own mass or thermal mertia, 
always lap behind the changes in the temperature oi its own 
surface. On the other hand, radiant heat paswa easily through 
tile air, strikes the thermometer, and raises its temperature quite 
independently of the inflnonce of the air whose temperature we 
wish to measure. The internal sluggishness or the sensitiveness 
of the thermometer is usually difierent for rising and for falling 
temperatures, and is measured by a ooefificient which must be derter- 
nfined ppcnmentally ior each instrument by observing the rate at 
which its indications change when it is plunged into a well-stirred 
bath of water whose temperature is either higher or lower than its 
own. This coelficient indicates the rate per minute at which the 
readings change when the temperature of tlie surface of the bulb 
is one degree warmer or colder than the temperature of the bath. 
Such coefficients usually vary between ^th of a degree centigrade 
for sluggish thermometers, and one or two degrees for very sensitive 
thermometers. Suppose, for instance, that the coefficient is one- 
half degree, then when the rate of change in the temperature of 
the air is one degree per minute this is exactly tlie same as the rate 
of change which the tiiermomctcr itself undergoes when its own 
temperature is two degrees difierent from that of the air; conse¬ 
quently, the thermometer will lag behind the air temperature to 
that extent and by the corresponding amount of time, assuming 
that the air itself flows fast enough to keep the surface of the bulb 
at the air temperature. When the air temperature ceases to rise 
or fall, and begins to change at the same rate in the opposite direc¬ 
tion, the thermometer will fail lo record the true maximum or 
minimum temperature by an appreciable error depending npon the 
rapidity of the change, and will follow the new temperature changes 
with the same lag. For example, in tlie case just quoted, if a rising 
temperature suddenly changes to a falling temperature, the error 
of the thermometer at the maximum temperature will be two 
degrees, and yet the thennometer may he absolutely correct as 
compared with the standard when it is allowed five or ten minutes' 
time to overcome the sluggishness. Xt is very difficult to obtain 
the temperature of the free air at any moment within iVth of a 
degree Centigrade, owing to the sluggislitujsa of all ordinary thermo¬ 
meters and the perpetual variations in the temperatures of the 
atmospheric currents. 

When a thermometer bulb is immersed in a bath of 
liquid all radiant heat is cut ofl. but when hung in the ot>en air it 
is subject to a perpetual interchange ol radiations between itseli 
and all its surroundings; consequently its own temperature has 
only an indirect connexion with tiiat of the air adjacent to it. One 
of the most difficult problems of meteorology is so to expose a 
thermometer as to cut off noxious radiations and get the true 
temperature of the atmosphere at a specific place and time. The 
following are a few of the many methods that have been adopted 
to st-r.ure this end ; Melloni put the naked glass bulbs within open 
sheltering caps of jjerforated silver paper. Flaugcrgues usrt a 
I)roti-ction consisting of a simple vertical cylinder of two sheets of 
silver paper enclosing a thin layer of non-conducting substance, 
like cotton or wool. The influence of radiation upon a thermometer 
depends upon the radiating and abaorbing powers of its own surfece; 
a roughened surface of lamp-black radiates and absorbs perfectly ; 
one of chalk powder does nearly as well; glass much more im- 
jierfectly; white a polished silver surface reflects with ease, but 
radiates and absorbs with the greatest difficulty. Fourier pro¬ 
posed to use two thermometers side by side, one of plain glass 
and the other of blackened glass; the dtflercnce of these would 
indicate the effect of radiation at any moment; but instead of 
plain glass he should have used polished silver. His method was 
quite independently devised and used by Abbe in 1863 and iSfjp at 
Poulkova, where the thermometers were placed within a verv light 
shelter of oiled paper. In order to u.sc this method successfully, 
both the black and the silvered thermometers should be whirled 
side by side inside the thermometer shelters (see BuUehn of the 
Philosophical Society of Washingtori for 1883). Various forms of 
open lattice-work and louvre screens have been devised and used 
by Crlaisher, Kupfter, Stevenson, Stowe, Dove, Renou, Joseph 
Henry and others, in all of which the wind is supposed to blow 
freely through the screens, while the latter cut off the greater part 
of the direct sunshine and other obnoxious radiations by day, and 
also prevent obnoxious radiation from the thermometer to the sky 
by night. The Italian physicist Belli first proposed a special 
artificial ventilation drawing the fresh air from the outside and 
making it fl(w rapidly over the thermometer. Even before his 
day de Saussure, Espy, Arago and Bravais whirled the thermometer 
rapidly cither by a small whirling machine, or by attaching it to 
a. string and swivel and whirling it like a sling. When this whirling 
is done in a sliady place excMlent results are obtained. Renou 
and Craig placed the tliermometcr in a thin metallic enclosure or 
shelter, and whirled the latter. Wild established the thermometer 
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apparatus known as tbe ventilated 
L tile dry-oulb thermometer is placed within 
tttiiin metallic tul^, and the air is drawn in 
l>trf a small ventilating fun. In the observations 
a the cruise of the “ Pensacola " to the West Coast 
ky* and wet-bulb thermometers were enclosed within 
and rapidly whirled. The inside of the wet-bulb 
wet, so that its surface, being cooled by evaporation, 

__i xadiate injuriously to the thermometer. In the system 

ofjM^pOBttre adoiitecl by the U.S. Weather Bureau the dry and 
wdtrlmlbs are whirled by a special apparatus fixed within the 
lowted shelter, which i.s about 3^ ft. cut>e. and is placed far 
eaongh above the ground or building to unsure free exposure to 
the wind. In using the whirling and ventilating methods it is 
customary to take a reading after whirling one minute, and a 
second reading at the end of the second minute, and so on until 
no appreciable changes are shown in the thermometer. Of course 
in perfectly calm weather these methods can only give the tempera¬ 
ture of the mr for the exact locality ot the thermometer. On tlie 
other hand, when a strong wind is blowing the indicated tempera¬ 
ture is an average that represents the long narrow stream of air 
that has blown past the thermometer during the few minutes 
that are necessary in order that its bulb may obtain approximately 
the temperature of the air. 

Change of Zero.—All thermometers having glass bulbs, especially 
those of cylindrical shape, are sensitive to clmngrs ol atmospheric 
pressure. The freezing-point, determined under a barometric 
preasurc of 30 in., or at sea-level, stands higher on tlie glass 
tube than if it had lieen determined under a lower pressure 011 a 
mountain top. Therefore delicate thermometers, when tiansported 
to great heights, or even during the very low pressure ol a storm 
centre, read too low and need a correction for pressure. The zero- 
point also changes with time and with the method of treatment that 
the bulb has received as to temperature. Owing to the slow ad¬ 
justment of the molecules of the glass bulb to the state of stable 
equilibrium, their relations among themselves arc disturlied when¬ 
ever the bulb IS freshly heated. At this time the freezing-point is 
temporarily depressed to an amount nearly proportional to the 
heating. The normal method of treatment consists in first deter¬ 
mining the boiling-point of the tiiermometer, and, after a few 
minutes, the freezing-point. It this melliod i.s uniformly followed 
the two fiducial points will stay in permanent relation to each other. 
A thermometer that has been used for many years by a faithful 
meteorological obseryer has almost inevitably been going tlirough 
a steady aeries ol changes; in the course of ten years its freezing- 
point may have risen by 2“ or 3“ F., and, moreover, it changes by 
fully a tenth of a degree between summer and winter. The only 
way completely to eliminate this source ot error from meteorological 
work is to discard the mercunal thermometer altogether; but 
instead of adopting that course, the use is generally reconmiendcd 
of thermometers whose bulbs are made of a special glass, upon 
which heating and cooling have comparatively very little influence. 
Any argument as to secular changes in the temperature of the 
atmosphere is Hkely to be greatly weakened by the unknown influ¬ 
ence of this source of error, as well as by changes in the methods of 
exposure and in the hours of observation. 

Barometer .—The barometer {q.v.) indicates the elastic pressure 
prevailing in gas or liquid at the surface of the mercury in the 
open tube or cistern, provided that the fluid at that point is 
in a state of quiet relative to the mercury. 

Any motion of the air will have an influence upon the reading 
quite independently of the prevailing elastic pressure. The pressure 
within a mass of gas at any point is the summation of the effects 
due to the motions of the myriad molecules of the gas at that point;,| 
it is the kinetic energy of the molecules striking against each other 
and the. sides of the enclosure, which in this case is the surface of 
the mercury in the cistern of the instrument. If the barometer 
moves with respeci to the general mass of the gas there is a change 
in the pressure on the mercurial surface, although there may be 
none in the general mass of the free gas, and a barometer giving 
correctly the pressure of the air at rest within a room will give a 
dilierent indication if the instrument or the air is set in rapid motion 
■o that the air strikes violently against it. If the barometer moves 
with the air it will indicate the clastic jiressure within the air. 
When the wind blows against an obstacle the air pressure is increjmed 
slightly on the windward side and dimini.shed on the leeward side. 
It is thus obvious that in determining tlie pressure within the free 
atmosphere the exposure of the barometer must be carefully con¬ 
sidered. Ihe influence of a gale of wind is to raise the clastic 
pressure within a room whose window faces to the windward, but 
to lower the pressure 4 f the window faces to the leeward. The 
influence of the draug)(tmp chimney, produced by the wind blowing 
over its summit, is to lower the pressure within the room. The 
mardmum eflect of the wind in raising the pressure is given by tbe 
formula, .B'i O'OOo 03B 3 X where the pressure is given 


in Inc^ and tiie velaeHy in miles pet honr. lUe-smonnti to 
abbut 'ene-tentii of aniinch in,a, so-m. wind, and to,,nearly four- 
tentiit’ in a loo-m. wind. The diminution by a leeward window 
or a draught up chimnw Is usually less than this amount This 
alteration in pressure, due to the local eflect of wind, does not 
belong to the free atmosphere but to the method of exposure of 
the barometer, and can be eliminated only by methods first de¬ 
scribed by Abbe in iBBz ; it is a very different matter from the 
general diminution of pressure in the atmosphere produced by the 
movement of the wind over a rotating earth and by toe centrifugal 
force within a vortex. The latter is an atmospheric phenomenon, 
independent of instruments and locality, which in hurricanes and 
tornadoes may amount to several inches of the mercurial column. 
It is, however, quite common to find in the continuous records of 
pressure during a hurricane evidence of the fact that the low pressure 
due to the hurricane and the special diminution due to the expo.surc 
of the barometer are combined together, so that when the calm 
centre ol a hurricane passes over a station the preasure temporarily 
rises by tlie amount due to toe sudden stoppage of the wind and 
the local exposure eflect. 

The other sources of error that give rise to discrepancies in 
meteorological work relate to the temperature of the instrument, 
the sluggishness of the movement of the mercury, and the inevitable 
large secular changes in the correction for capillarity due principally 
to the changes in the condition of the surfaces of the glass and toe 
mercury, especially those that arc exposed to the open air. The 
international comparisons of barometers show that discrepancies 
exist between the best normals or standards, and that ordinary 
barometers must always be compared with such standards at toe 
temperatures and pressures for which they are to be used. 

Anenwmeier.—'V\ie wind is measured either by means of its 
prestjure against any obstacle or by revolving apparatus that 
gives some idea of the velocity of its movement. The pressure 
is supposed to interest the engineer and navigator, but the 
velocity is the fundamental meteorological datum; in fact, 
the pressure of the wind varies with the nature of the obstacle, 
the method of exposure, the density of the air, and even the 
mass of rain carried along with it. 

Pressure anemometers date from the pendulous tablet devised 
by Sir Christopher Wren alnut iWiy, and such pressure plates 
continue to be used in an improved form by Russian observers, 
Normal pressure plates arc used at a few Knglish and Continental 
stations. The windmill anemometers devised by Sclioher and 
Woltmann were modified by Combes and Casella so as to make an 
exceedingly delicate instrument for laboratory use; another modifi¬ 
cation by Richard is extensively used by French observers. In 
the early part of the iplh century lidgeworth devised and Robinson 
perfected a windmill system in which hemispherical cups revolved 
around a vertical axis, and these have come into general u.se in both 
Europe and America. Many studies have been made oi the exact 
ratio between toe velocity of toe wind and the rotations of toe 
Robinson anemometer. The factor 3 is usually adopted and io; 
corfKirated into the mechanism of the apparatus, but in ordinary 
circumstances this factor is entirely too large, and the records* 
velocities are therefore too large. The whirling cups do not revolM 
with any sinqile relation to the velocity of the wind, even 
this is perieetly steady. Tlic relation varies with tlie dimensioaui 
of the cups and arms and the speed of the wind, but espicciauy 
with the steadiness or gustincss of the wind. The exact ratio 
must alwaye be determined experimentally for each specific type ot 
mstrument; in most instruments in actual use toe factor for steady 
wind varies between 2 and 2-0. When the wind is gusty (he moment 
of inertia of the moving parts of the instrument necessitates an 
appreciable correction; tons, when the gust is at its height the re¬ 
volving parts receive an impetus that lasts after the gust has gone 
down, so that the actual velocity of toe cups is too high. For 
this reason, also, comparisons and studies of anemometers made in 
the irregular natural winds of a free air are unsatisfactory. For 
the average natural and gusty winds at Washington, D.C., and on 
Mount Washington, N.H., and the small type of Robinson's 
anemometer used in toe U.S. Weather Bureau Service, FrofessorC. F. 
Marvin deduced the table (see p. 275) for reduction from recorded 
to true velocity. This table involves toe moment of inertia of the 
revolving parts of the instrument and the gustiness of the winds 
at Washington, and will therefore, of course, not apply strictly I0 
other types of instruments or winds, for which special studies must 
be made. 

About 1B42 a committee of toe American Academy of Arts and 
Sciences experimentally determined, for a large variety of chimney 
caps, or cowls, or hoods, the amount of suction that produces toe' 
draught up a chimney, and shortly afterwards a similar committee 
nwle a similar investigation at Philadelphia (see Proc. Anier. Acad. 
i. 307, and Journal of Franklin Institute, iv. loi). These investi¬ 
gations showed that toe open end of toe chimney, acting as an 
obstacle in the wind, is covered by a layer of air moving more 
rapidly than the free air at a little distance, and that therefore 
between this layer and the aperture of toe chimney there is a space 
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Marvin's TMs for ttu Reduction of Velociiies, given by the small- 
sised Robinson's Anemometer in gusty winds. 
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and Methods (Washington, itiSy) Abbe gives the theory of this 
class ol anemometers and deveiops the following additional forms ■ 
Two vertical tubes, whose apertures are respectively directed to the 
windward and tlie leeward, and within winch are two independent 
barometers, give the means of determining the barometric pri'ssurc 
plus the wind pressure and minus the wind pressure respectively 
so tli.il both the velocity of the wind and the (rue baiomctric 
pressure can be determined. If instead of a simple opening at the 
top of the tiilKi we place there horizontally the contracted Venturi's 
tube, we obtain a maximum wind effect, which gives an accurate 
measure of the wind velocity, and is the form recommended by 
Bourdon as an improvement on tluit of Arson. In all anemometers 
oi this class the inertia of the moving jiarts is reduced to a minimum 
and the measurement of rapid cliange.s in velocity and of the maxi¬ 
mum intensity of gusts heconies feasible. On the other hand 
these researches have shown how to expose a barometer so that 
It shall be free from the dyiianiie or wind effect even in a gde. 
It has only to b«' placed within a room or lx>x that is connected 
with the free air by a tube that ends in a pair of parallel plane 
plates. When the wind blows past the end of this tube it flows 
between these plates in steady linear motion, and can produce 
no disturbance ol pressure at the mouth of the tube if tile plates 
are at a suitable distance apart. 'J'his condition of stable flow, as 
contrasted with permanent flow, was first delined by Sir William 
Thomson (I.ord Kelvin) (see Phil. Mag., Sept. 18S7). Such a pair 
ol small circular plates can e.-isily be appHed to a tube screwed 
into the air-hole at the back ol anv aneroid barometer, and thus 
render it independent of tlie influence of the wind. 

As to tlie exposure ol the anemometer, no unilorni rules have 
as yet been adopted. Since the wind is subject to exceedingly great 
disturbances by the obstacles near the ground, an observer who 
estimates the foice ol the wind by noticing all that goes on over 
a large region about him has some advantage over an instrument 
that can only record the wind prevailing at one spot. The practice 
ol the TI.S, Weather Bureau has been to insist upon the perfectly 
free ex|iosurc of all anemometers as high as can po.ssibly be attained 
above buildings, trees and hills; but. of course, in such cases they 
give records for an elevated point and not for the ground. These 
are therefore not precisely appropriate for use in local climatological 
studies, but are those needed for general dynamic meteorology, and 
proper for comparison with the isobars and the movements of the 
clouds shown on the daily weather map. 

Hygrometer .—Moisture flouts in the atmosphere either as 
invisible vapour or as visible haze, mist and cloud. The pre.scnce 
of the latter generally assures us that the air is fully saturated. 
The total amount of both visible and invisible vapour contained 
in a unit volume of cloud or mist is dircctl)' determined by 
the Schwackhofer or Svenson hygrometer, or it may be ascer¬ 
tained by warming a definite portion of the air and fog and 
measuring the tension of the vapour by Edelmann’s apparatus. 
Both these methods, however, are in practice open to many 
sources of error. If only invisible aqueous vaptour is present 
we inay determine its amount by several methods: (a) the 
chemical method, by absorbing and weighing it; {b) the dew¬ 
point method, by cooling the air down to the temperature 
where condensation begins; (c) Edelmann’s method, by absorbing 
the moisture chemically and measuring the change in vapour 
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1845. From the last date until recent years no important progress 
was made in our knowledge of the subject, and it was suppt^ 
that the psychrometer was necessarily crude and unsatisfactory; 
but in its modem form it has become an instrument of much g re al e i 
precision, probably quite as trustwortiiy as the dew-point apparatus 
or other method of determining atmospheric moisture. In order 
to secure this accuracy the two bulbs must be of the same size, 
style and sensitiveness; the wet bulb must be covered with thin 
muslin saturate with pure water; both thermometers must be 
whirled or ventilated rapidly, but at the definite prearranged rate 
for which the tables of reduction have been compuM; and, finally, 
both thermometers must be carefully shelter^ against obnoxiom 
radiations, I n order to attain these conditions European observers 
lend to adopt Assmann’s ventilated psychrometer, but American 
observers adopt Arago's whirled psychrometer, set up within an 
ordinary thermometer shelter. By either method the dew-point 
should be determined with an accuracy of one-tenth degree C, 
or two-tenths F. As a crude approximation, we may assume 
that tlie temperature of the dew-point is below the temperature 
of the wet bulb as far as that is below the dry bulb. A greater 
accumey can be attained by the use ol FerreTs or Marvin's psychro- 
metric tables or Grossman's formula. But the vapour tension 
over ice and over water as measured by Marvin and by Juhlln'must 
be carefully di.stinguished and allowed for. The Smithsonian 
Meteorological Tables (ed. of 1908) and the new p.sychrometer 
tables by Bjerkeland for temperatures below freezing (Christiania, 
1907) represent the present condition of our knowledge of this 
subject. Glaisher deduced empirically from a large mass of ob¬ 
servations certain iactors for computing the dew-point, but the.se 
do not represent the accuracy that can be attained with the whirled 
psychrometer, ^ nor are they thoroughly satisfactory when used 
'rith Itcgnault s tables and the stationary psychrometer. Especially 
sholud their usp be discairded when the wot bulb is gre&tly depressed 
below the dry bulb and the atmosphere correspondingly dry. For 
occasional use at stations, and especially for daily use by travellers 
and explorers, nothing can exceed the convenience and accuracy 
of the sling psychrometer, especially if the bulbs are protected 
from radiation by a slight covering of non-conducting material, 
or even metal, as was done tw Craig in i8W)-i8(ig for tbe stations 
111 the U.S. Army Surgeon-General. The hair hygrometer gives 
directly the relative humidity or the ratio between the moisture 
in the air and that which it would contain if saturated. The 
very best forms perform very well for a time, and are strongly 
recommended by Pernter, and must be used in self-recording 
apparatus for balloons and kites; they are standardized by com¬ 
parison with the ventilated psychrometer, which itself must be 
dependent on the standard dew-point apparatus. 

Rain and Snow Gauge .—The simple instrument for catching 
and measuring the quantity of rain, snow or hail that falls 
upon a definite horizontal area ronsists essentially of a vertical 
cylinder and the measuring apparatus. The receiving mouth 
of the cylmder is usually terminated by a cone or funnel, so that 
the water running down through the funnel and stored in the 
cylinder is protected from evaporation or other loss. The 
cylinder is firmly attached to the ground or building, so that 
the mouth is held permanently at a definite altitude. 

The sources of error in its use are the spattering into it from the 
ground or neighlxiuring objects, and the loss due to the fact that 
when the wind blows against the side of the cylinder it produces 
eddies and currents that carry away drops that would otherwise 
fall into the mouth, and even carries out of the cylinder drops 
that have fallen into it. As a consequence all the ordinary rain- 
gauges catch and measure too little rainfall. The deficit increases 
with the strength of the wind and the smallness or lightness of 
the raindrops and snowiiake.s, if we a.ssume that the correct 
rainfall is given by a gauge whose mouth is flush with the level of 
the ground and is surrounded by a trench wide enough to prevent 
any spatter, then, on the average of many years and numerous 
observations with ordinary rain-gauges in western Europe, and for 
the average character of the rain in that region and the average 
strength of the attending winds, the deficit of rain caught by a 
rain-gauge whose mouth is i metre above the ground is fa % of the 
proper amount; ii its elevation is i ft. above ground, the deficit 
will be 3i %. This deficit increases as the gauges are higher above 
the ground in proportion approximately to the square root of the 
altitude, provided that they are fullv exposed to the increase of 
wind that prevails at those altitudes.' It is evident that even for 
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iMHvdes of 5 or 10 ft, ttoincoids becoma npprccfal^ diaoiapaat 
Irom those obtaiaed. ^ tiie surface of the ground. Ine following 
table shows in the last column the observed ratio between the 
batdies of gaugbs at various ailtitudes and those ot the respective 
standards at the level of the ground. Unfortunately, there are no 
records of the force of the wind to go with these measurements; 
but we know that in general, and on the average of many years, 
corresponding with th^ here tabulated, the velocity of the wind 
increases very nearly as the square root of the altitude. Although 
this deficit with increasing altitude has been fully recognized for 
a century, yet no edort has bcon made until recent years to make 
a proper correction or to eliminate this influence of the wind at 
the mouth of the gauge. Professor Joseph Henry, about 1850, 
recommended to the observers of the Smithsonian Institution the 
use of the " pit-gauge." About 1838 he recommended a so-called 
shielded gauge, namdy—a simple cylindrical gauge 2 in. in diameter, 
having a wide horizontal sheet of metal like the rim of an inverted 
bat soldered to it. This would undoubtedly dimmish the obnuxiou.s 
currents of air around the mouth of Uie gauge, but the suggestion 
seems to have been overlooked by meteorologists. In 1878 l^ofessor 
F. E. Nipher of St Louis, iMissouri, constructed a much more efiicient 
shield, consisting of an umbelliform screen of wire-cloth having 
alxiut sixty-four meshes to the square inch. This shield seems in 
liave completely annulled the splashing, and to have broken up 
the eddies and currents of wind. With Nipher’s shielded gauges 
at difierent altitudes, or in diflerent situations at the same altitude, 
the rain catch becomes very nearly uniform; but the .shield is not 
especially good lor snow, which piles up on the wire screen. Sime 
1885 numerous comparative observations have been made in Europe 
with the Niphcr gauge, and with the " protected gauge ” devised 
by Uoerustem, who .sought to prevent injurious eddies about the 
mouth of the gauge by erecting around it at a distance ol 2 or 3 ft. 
an open board fence with its top a little higher than the mouth ol 
the gauge. The boards or slats are not close together, but apparently 
afiord as good a jirotection as the shield of inolessor Nipher, and 
give good results with both snow and rain. 


Altitude and Relative Catch of Rain. 


Situation and Size of Gauge. 


Caine, 3-in. and S-in. . . 

Castleton, 3-in. and 8-in. . 

Kolherham, 3-in. 

St Petersburg CcntralT’hysical 
Observatory, 10-in. . 

London : Westminster Abbey 

Emdcn. 

St Petersburg : Central Physi¬ 
cal Observatory .... 
York : Museum .... 
Calcutta; Aliporo Observatory 
Woodside : Walton-on-Tliames 
Philadcljihia : F r a 11 k J o r d 

Arsenal .. 

Sheerness : Waterwork.s . 
Whitehaven : St James’s 

Church. 

St Ikitersbiirg; Central Physical 

Observatory. 

Pari.s : Astronomical Observa¬ 
tory . 

Dublin : Monkslown 
Oxford: RaricUfle Observatory 
Copenhagen: Observatory 
London : Westminster Abbey . 
Chester: Leadworks . 
Wolverhampton; Waterworks 

York Minster. 

Boston : St Botolph's Church 
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In general it is now conceded by several high authonties that 
the measured rainfall must be corrected for the influence of the 
wind at the gauge, if tlie latter is not annulled by Nipher's or 
Boernstein's methods. A practicable method of measuring and 
allowing for the influence of the wind, without mtroducing any ver>' 
hazardous hypothesis, was explained'by Abbe in 1888 (see Symons’s 
MeteoKlogieol Magatine for iH||^rtbr the U.S. Monthly Weather 
Review for 1899). This method consists simply in establishing 
near each other several similar gaugas at difierent heights above 
the ground, but in otherwise siniilar circumstances. On the 
assumption that for e levations the diminution of the wind, 
like that of the rainfsHyMk'eery nearly in proportion to the square 
root of the altitude, the difiOMCo between the records for two 
difierent altitudes may be ntodRsthe basis of a calculation which 
.gives the correction to be appUM 'to the record of the lower gauge, 


in oidSr to obtain the rainfall that wonld have been caught if tfatae 
were ao wind. It is only when the catch of the gauge has been 
propmly corrected fos the effect of the wind on the gauge that we 
obraia numbers that arc proper to serve for the purpose of deter¬ 
mining the variation of the rainfall with altitude ana louflity: the 
influenoe of forests and the periodical changes of climate. Methods 
of meoauring dew, frost, hail, sleet, glaUeit and other forms ol 
pneipitation still remain to be devised; each of these has its 
thermodynamic importance and must eventually enter into our 
cttlculations. 

It has been common to consider that the rain-gauge cannot be 
properly used on ships at sea, owing to the rolling and pitching of 
the vessel and the interference of masts aaid rigging; but if gauges 
are mounted on gimbals, so as to be as sleaciy as the ordinary 
mariner’s compass, their records will be of great importance. 
Experimental work of this sort was done by Molin, and afterwards 
in 1882 by Professor Frank Walilo; but tile most cxten.sive inquiry 
has been that ol Mr W. G. Black (see Journal Manchester Geographical 
Society, 1898, vol. xiv.), which satisfactorily demonstrates the 
practicability and importance ol the marine rain-gauge. 

Evapara/i/cler.—The moi-sture in the atmosphere comes from 
the surface of the earth or ocean by evaporation, a process 
which goes on continually, replacing the moisture that is pre¬ 
cipitated as rain, hail, snow and dew, and maintaining the 
total quantity of tlie moisture in the atmosphere at a very uniform 
figure. The rate of evaporation depends on the temperature, 
the drynes.s, and the velocity of the wind. It is not so important 
to meteorologists to know where the moisture comes from as 
to know its amount in the atmosphere, and in fact no method 
has yet been dcvi.sed for determining how much moisture 
is given up by any specific portion of the earth, or ocean, or 
forest. Our evaporometers measure the quantity of moisture 
given off by a specific surface of water, but it is so difficult to 
maintain this water under conditions the same us obtain in 
nature that no conclusions can be safely deduced as to the actual 
evaporation from natural surfaces. The proper meteorological 
use of these evaporometers is, as integrating hygrometers, to 
give the average humidity of the air, the psychrometer giving 
tlie conditions prevailing at any moment. 

Among Ihn many forms of evaporometer the mo.st convenient 
is that devisisl by Piclic, which may he .so constructed as to be ex¬ 
ceedingly accurate. The Pichu evafiorometer consists essentially 
of a glass tube, whose ujiper end is closed hermetically, whereas 
the lower end is covered by a horizontal disk of bibulous paper, 
which is kejit wet by absorption from the. water in tile lube As 
the water cvajiorates its descent in tlie tube is observed, whence 
the volume evaporated in a unit of time liecomes known. So long 
as the jiaper remains clean, and the water is pure, the records of 
the instrument depend entirely tijion the evajxirating surface, the 
dryness of the air, and the velocity of the wind. Careful com¬ 
parisons between the Piche and the various terms of absolute 
evaporometers were made Iw Professor Thomas Russell, and the 
resulls were published in the U.S, Monthly Weather Review for 
September 1888, nji. 233-239. By placing the Picbe apjiaralns 
upon a large whirling machine he was able fo show the cflerf ot 
the wind ujxin the amount of evajioration. This imjiortant datum 
enabled him In explain the great difleiencea recorded by the 
apparatus established at eighteen Weather Bureau stations; based 
upon these results, he prepared a table of relative evajioration 
within thermometer shelters at all .stations. The actual evajiora- 
tions from ground and water in fhe sunshine may run parallel to 
these, but cannot be accurately computed. It is probable that 
Professor Riissell's computations arc smaller than the evaporations 
from sliallow bodies of wattT in the sunshine, but larger than for 
deep bodies, like the great lakes, and for running rivers. Recenl 
elaborate studies of evajioration have been undertaken in Egypt 
and in South .Africa—but perliajis the most interesting case occurs 
in soulhcru California. Here the Colorado river, having broken 
through its bounds, emptied itself into a great natural depression 
and formed the so-called " Salton Sea," about 80 m. long, 20 wide 
and too ft. deep, before it could be brought under control. This 
soa i-s now isolated, and will, it is hoped, dry up in eight or ten years. 
Meanwhile the U.S. Weather Bureau has e.stablislied a large 
number of evajxiration stations in and around it, and has 
begun the study not only of the relation between evajioration, 
wind and temperature, but of the eventual disposition of this 
evajxiration throughout the atmosphere in .the neighbourhood ol 
the sea (see the Reports of ProTeB.sor F. H. Bigelow in U.S. 
Monthly Weather Review, 1907-1909, as also the clalxirate biblio¬ 
graphy of evaporation in tlie same volumes). Although the 
influence of the evaporation on local climate is scarcoly approciabla 
to our hygxometric ajjparatus, yet it is said to be .so in the dcvelenf 
ment and ripening and drying of the dates raised on the IlS. 
government expenmental " date farm " a few miles north-east of 
the Salton Sea. 
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The diractiob iuid a{ipin«)t vdodQr ct ite 
motion of a doud are best observed by means of the nephoscope, 
which has now twcome a necessaty item in the oum of any 
first-dass meteorological station. Among the wrious forms 
of this instrument are the nephodoscope of Fomioni, the marine 
nephoscope of Fuiernan, the simple mirror with attachments 
us^ by Clayton, the cloud camera of Vettin, and tl» alt¬ 
azimuths of Mohn and Lettry. The most p^ect foiis for 
use on land is that devised by Professor Maivin in 1896 for 
the U.S. Weather Bureau stations (see fig. z); while the 
most convenient for use at sea is that devised and used 



Fig. 2.—Marvin's Nephoscope. 


in 1889 by Professor Abbe on the cruise of the U.S. ship 
“Pensacola” to the West Coast of Africa, but first described 
in the report of the International Meteorological Congress 
held at Chicago in August 1893. 

The construction of this instrument is shown in figs. 3, 4, 5. In 
using if the observer looks down upon a horizontal mirror and 
observes (he reflection of the cloud. By moving his eye he brings 
any cloudy puint into coincidence with the reflection of a small 
fixed spherical knob K above the mirror, and keeps the images 
of the knob and the cloud coincident as they pass from the centre 
of the mirror to its edge. This line of motion shows the azimfith of 
the horizontal component of the cloud's motion. The course of 
the ves.scl is shown by the compass card and lubber line AF seen 
below the mirror. The apparent angular velocity of the cloud, as 
it would be if the cloud started from the zenith, is obtained by 
counting the seconds that elapse between its passage from the centre 
to the edge, or to a small circle inscribed within the edge. With 
Marvin's nephoscope two observers a short distance apart may easily 
determuie tiui apparent altitude, and azimuth, and motion of any 
cloud, whence its true altitude and velocity may be computed. 
But when the observer uses Abbc’.s marine nephoscope on a vessel 
wluch is itself in motion he observes the resultant of his own motion 
and that of the cloud. If hrs vessel is under his control, .so that 
he may change its velocity or direction at will, he easily delcrmines 
this resultant for two diflerent courses, and obtains data by which 
he is enabled to calculate the real altitude and velocity of the cloud 
in terms of his own velocity. As the marine nephoscope can be 
used on a wagon moving rapidly over a smooth road, nr in a small 
boat on a smooth poad, almost as well as on a larger sea going vessel, 
it becomes an instrument of universal application for cloud study. 
It is also equally oouvenieni lor ob.servmg the positions of auroras, 
halos, metoors, and other special phenomena. For the international 
work undertaken during the year 1898 the pliutographic camera 
established upon an alt-azimulli mounting, or the so-called photo¬ 
gram-meter, was especially developed. In this apparatus photo¬ 
graphs of the clouds are taken simultaneously at two or more 
stations, and in eacli case the centre ol the photograpliic plate has 
its altitude and azimuth determined. From this centre one can 
measure on the plate the additional angles required in order to fix 
the altitude and azimuth of any pomt that is photographed, and 
thus the dimensions of the whole visible cloud and its internal or 
■ litferential motions cau be detormined, as well as its general motion. 
Buring the years 1896-1898 about twenty stations were occupied 
tlirougliout the world for the purpose of determining accurately 
the altitudes and motions of every layer of cloud. 

Sunshine Recorder .—The ordinary meteorological record 
specifies the proportion of sky that appears to be covered with 
cloud, or the so-called cloudiness, usually expressed in tenths. 
The observer generally confines his attention to that portion 
of the sky within sixty degrees of the zenith, and ignores the 
lower zone, since the clouds that are found therein are often 


at wjiwtadistaitoefoomiiin tiiatthflfoTgeotdunotctMott^ 
to befoiig to bife ioebiity. Aa the dondiness'—dr its red|)nid^, 
the'sunwine—^is supposed to be thd most important item in 
agricultural climatoloj^, and ia certainly very important for 
dynamic meteorology, it is nsual^ considered desirable to obtain 
more 'complete records than are ^ven by only one or two 
specified liours of observation. To this end apparatus for 
recording sunshine, or, rather, the effect ol cloudmess, is widely 
adopted. At least three forms aif worth describing as being 
extensively used. 

The Jordan photographic sunshine recorder conalsts of a cylinder 
enclnsing a sheet of senutive paper; the sun's rays mnetrate through 
a small aperture, and describe a path from sunrise to sunset, which 
appears on this sheet after it hu been properly washed with the 
fixing solution. Any intemiptioD in this path, due to cloudiness 
or haze, is of course clearly shown, and gives at once the means of 
estimating wh^ percentage of the day was olear and what cloudy. 
The modified Bnn of the instrument devised by I^ofessor Marvm 
has been used fur many years at about forty Weather Bureau stations, 
but the original construction is still employed by other observers 
throughout the world. The Stokes-CampMl recorder consists of a 
globe of glass acting as a burning-glass. A sheet of pasteboard or 
a block of wood at the rear receives the record, an<yLhe extent of 
the charring gives a crude measure oi tlic Mrcentage cHuU or strong 
sunshine. Many of these instruments ar|psed at stations in Great 
Britain and the British colonics. The M^tn Ihermometrtc sunshine 
recorder consists of a thermometer tulie, having a black bulb at the 
lower end and a bright bulb at the other. The excess of temperature 
in the black bulb causes a thread of mercury to move upwards, and 
lor a certain standard dilierence of temperature of about 5“ F., such 
as would lie produced by the sun shining through a very thin cloud 
or haze, .a record is made by an electric current on a revolving drum, 
.and simply shows when during the day sunshine of a certain inten- 
sily prevailed, or was prevented by cloudiness. D. T. Maring, in 
the v.S. Monthly Weather Review ioT 1897, described an ingenious 
combination of the thermometer and the photogiaplilc'register of 
ilotidiness which is worthy of further development. It gives both 
the quantity of cloudiness and intensity of the sunshine on some 
arbitrary relative scale. 

The intensity’ of tlie sunshine, as sometimes employed in general 
agricultural studies, is crudely sliown by VioUe's conjugate bulbs, 
which are thin copper balls about 3 in. in disjmeter, one of them 
being blackened on the outside and the other gilded. When exposed 
In the sunshine tlie difference in temperature of the two bulbs in¬ 
creases witii the intensity oi the sunshine, but as the difierence is 
dependent to a considerable extent on the wind, the Violle bulbs 
lunve out found wide application. The Aiago-Davy actinumeter, 
or bright and black bulbs in vacuo, constitutes a decided improi e- 
inent upon the Violle bulbs, in that the vacuous space .surrounding 
flic thcrmomelcrs dimiilishcs the effect of the wind. The physical 
tlieoiy involved in the use of the Arago-Davy actinometer was fully 
developed by Ferrel, and he was able to determine the coefficient 
of absorption of tlie earth's atmosphere and other data, thereby 
.showing (hat this apparatus has considerable pretensions to accuracy. 
In using i( as contemplated by Arago and Davy and by Professor 
l errel, we read simply the stationary temperature attained by ttic 
bright and black thermometers at any moment, whereas the best 
method in actinometry consists in alternately shading and exposing 
any appropriate apparatus so as to determine the total effect of the 
solar radiation in one minute, or some shorter unit of time; this 
method of using the Arago-Davy actinometer was earnestly recom¬ 
mended by Abbe in 18S3, and in fact tried at that time; but the 
uppara( us and records were unfortunately burned up. This so-called 
dynamic, as distinguished Irom the static, method was first applied 
by Poiiillet in 1838 in using his pyrheliometer, which was the first 
apparatus and method that gave approximate measures of the 
radiant heat received from the sun. In order to improve unoi: 
Pouillet's work more delicate apparatus has been constructed, out 
the fundamental methods remain the same. Thus Angstrij. has 
applied both Langley's bolometer and his own still more sensitive 
thermoelectric couple and balance method; Violle uses his absolute 
actinometer, consisting of a most delicate thermometer within a 
polished metal sphere, whose temperature is kept uniform by the 
how of water ; while Crova, with a thermometer within &n enclosure 
ot uniform temperature, claims to have attained an accuracy of one 
part in a thousand. Chwolson has reviewed the whole subject 
of actinometry. and has shown the greater delicacy oi his own 
apparatus, consisting of two thin plates alternately exposed to and 
shielded from sunshine, whose difierences of tempemture are 
measured by electric methods. 

As none of the absolute methods for determining the solar radia¬ 
tion in units of heat lend themselves to continnous registration, it 
is important to call attention to the possibility of accomplishing 
this by chemical methods. The best of tnese appears to DC that 
devised by Marchand. by the use of a device which be calls the 
Phot-antitupimetcr. In this the action of the sunlight upon a 
solution of fernc-uxalate and chloride oi iron liberates carbonic acid 
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gu, the amount of which can be measured either continuously or 
every hour; but in its present form the apparatus is ahectea by 
several serious sources of^error. 



Fig. 3.—Abbe's Marine Ncphoscopc. Horizontal Projection ol 

f Mirror. 

compensiiioD pyrheliometer, as invented by Knut 
AngRtrdm {Ann, PAys., Hpy). offers a simple method of determin¬ 
ing accurately the quantity of radiant energy. He employs two 
blackened platinum surfaces, one of which receives the radiations to 
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be measured, while the other is heated by an electric current. The 
diflerence of temperature between the two disks xs determined by 
a thermocouple, and they are supposed to receive and lose the same 
amount of energy when their temperatures are the same. A Hefner 
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iio. 5,—Abbu'a Marine Nej>hoscope. Vertical Section. 


lamp is used as an intermediate standard source of radiation, and 
alternate observations on any other source of radiant heat Rive the 
means of determining their reUition to each other. By means of 
such instruments AngstrSm secured simultaneous observations 


on the intensity of the solar radiation at two points, respectively, 
3O0 and 333c metres above sea-level, and determined the amount 
of heat absorbed by the intermediate atmosphere. An accuracy 
of i~iooo appears to be attainable, and this apparatus is now being 
widely seed. .The records of 1901-1905 have already given rise to 
the belief that there is a variation in our insolation that may 
eventually be traced back to {he sun's atmosphere. 

! Meteorograph—The numerous forms of apparatus designed 
to keep frequent or continuous register of the prevailing pressure, 
temperature, moisture, wind, rainfall, sunshine, evaporation, 
and other phenomena are instruments that belong peculiarly 
to meteorology as distinguished from laboratory phy.sics. Such 
apparatu.s may be broadly divided into several classes according 
as the records are obtained by the help of photography, or 
electricity, or by direct mechanical action. The prevailing 
tendency at pre.sent is in favour of apparatus in which the 
work of the recording pen is done by a falling weight, whose 
action is timed and limited by the making and breaking of electric 
currents by the meteorological apparatus proper. The most 
serious detect in such instruments, even when kept in good 
working order, is a want of sensitiveness commensurate with 
the desired openness of scale. It is very important that a 
fraction of a minute of time should be as recognizable as one-tenth 
of a degree of temperature; one thousandth of an inch (d 
barometric pressure, and velocities of one hundred miles per 
hour, as well as rapid changes in all these elements, must be 
measurable. But instruments whose scales are large enough to 
record all these quantities are usually so sluggish as regards 
time thal the comparison of the records is very unsatisfactory. 
In order to study the relationships between temporary and 
fleeting phenomena, it is necessary fhat all instruments should 
record upon the .same sheet of paper, so that the same time-scale 
will answer for all. 

The instruments that respond most nearly to the general needs 
of meteorology are the various forms of meteorographs devised 
by Wild ior use at St l‘etcvsl)uig, by Sprung and Kuess lor use at 
Hamburg and Berlin, and by Marvin for Washington. The plmto- 
grapbic systems fur pre.ssure and temperature introduced many 
years ago at stations m Great Britain and the British culuiiics are 
uul quite adequate to present needs. The portable apparatus 
manufactured by Rieharit Freros at Paris is in use at a very large 
numlier ot land stations and on the ueeaii, and by giving spec^ 
care to regular control-observations of lime, pres.sure and teinp^^ 
ture, important results may h'e obtained; but in general Ike tijn^, 
scales are too small, and the unknown sources of error tun uiiccrtai%i 
to warrant implicit reliance upon the recoi ds. 

Polarimeter .—Tile brightness and blueness of the sky 
and especially its polarization, have been observed” with 
increasing interest, as it seems possible from these elements to 
ascertain something with regard to the condition and amount 
of the moisture of the air. With a simple Nicol's prism held 
in the hand and turned slowly about the axis of vision one can 
quickly recognize the fact that the sky light is polarized, and that 
the polarization is largely due to the air or dust lying between 
us and the clouds in the distant horizon. Arago, with a more 
delicate form of polariscope, determined the existence of a so- 
called neutral region near the sun. Babinet located a neutral 
point or zone about as far from the anti-sun as was Arago's 
from the sun itself. Brewster discovered a neutral point near 
the sun and horizon, disappearing when the sun is more than 
15° above the horizon. Finally, Brewster explored the sky 
sufficiently to draw lines of equal polarization, which he published 
in Johnston’s Physical Atlas, and which were confirmed by 
2 ^tedeschi in 1849. Since those days far more delicate work 
; has been done—first by Bosanquet of Oxford, afterwards by 
1 Prof. E. C. Pickering of Harvard University and Prof. A. W. 
Wright of Yale University. A later contribution to the subject 
is by Jensen (see Met. 7 .eit. for Oct.-Dec. 1899), who his 
observed the brightness as well as the polarization, and thus 
completed the data necessary for testing the various physical 
theories that have been proposed for the explanation of this 
phenomenon. We owe to Tyndall the discovery that when 
a beam of white light penetrates a moss of fine at^ueous mist 
the latter sends off at right angles a delicate blue light, which 
is almost wholly polarized in a plane at right angles to the plane 
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of reflection. As the particles of mist ^ow larger, the blue 
light becomes whiter and the polarization disappears. The 
original vapour particles are undoubtedly so small as to be 
comparable in size with a fraction of the wave-length of'ordinary 
light, and Rayleigh was able to show that molecular as well 
as minute particles must have a ^ower of selection, and that 
the diffused sky light comes to us by selective reflection. Dn 
this basis we should expect that in the driest air at great-heights, 
where the temperature is low and condensation has but just 
begun, and the dust particles are rare, there would occur the 
smallest aqueous jjarticles reflecting light of the feeblest 
intensity but the largest percentage of polarization. Rayleigh 
has shown that-it is quite possible that the molecules of oxygen 
and nitrogen constituting the atmosphere may also exercise 
a diffuse selective reflection, and contribute to the brightness 
and polarization that are mainly due to aqueous vapours. 
(See Sky.) 

We thus see the theoretical importance of adding photometry 
and polarimetry to the work of a meteorological observatory. The 
apparatus to be used in this connexion will vary somewhat with 
the exact character of the observations to be made. The most 
extensive researches that have yet been carried out in this line with 
a meteorological application in view are those of Jensen. Crova, 
Cornu, Pickering, Kimball, Nichols, and especially Kubensoii, who 
in fact recommended that polarimetry and photometry should go 
hand in hand. In order to measure the position of the plane of 
polarization the Arago polariscopo may be used, but, in order to 
nieasiirc the percentage of polarized light, Mascart's modification 
of the Savart is better. In order to measure the general brightness 
of a spot in the sky, Jensen has used a slight modification of the 
Weber photometer, and in fact Weber himself has applied the same 
method to the measurement of the daylight. The complete work 
of Jensen was published in the Schr/ftat of the Scientific Association 
of Schleswig-Holstein in 1899, and, like the memoir published by 
Kubenson in i 80 .b it gives the meteorological conditions in full as 
a basis for the investigation of the connexion between sky light and 
the moisture in the atmosphere. In his work during i9«(r-igo9 with 
Angstrom's pyrheliometer Mr A. H.' Kimball of Washington has 
advantageou-dy used the Pickering polarimeter, and lias shown that 
the transparency of the air and the polarization of light go hand iu 
hand. 

Cyunumeler .—Tfie cyanometer devised by Arago to measure 
the blueness of the sky consisted of im arbitrary scale of blues 
on a strip of porcelain, with which one could <-ompare the blue 
of the sky. This comparison, however, is open to many sub¬ 
jective errors. A more satisfactory apparatus is Zollner’s 
photometer, or some equivalent, in which a patch of white 
stirface is illuminated by any particular tint or combination 
that may be desired. In fact, Maxwell’s colour-box admits 
of ready application to the analysis of sky light, and reveals 
at once the proportions of red, yellow, and blue that may he 
contained therein. 

Dust-counter .—The importance of observing the dustiness 
ol the atmosphere has been especially realized since the invention 
and use of various forms of-apparatus for counting the number 
of particles of dust in a small volume of air. These inventions 
are due to Mr Juliii Aitken, of Edinburgh. 

The latest form of his apparatus i,s the very convenient " pocket 
dust-eounter." In this the air contained in a small receiver is 
rendered dustless by repeated expansions; the cooling due to expan¬ 
sion forces the vapour to condense upon the dust, which, becoming 
licai-y, falls to the bottom, so that in a short time all is removed. 
A small stop-cock is now turned, so as to allow a definite small 
ipiantity ol air to enter and mix with the dustless air in the receiver. 
The dusty and the dustless airs are now thoroughly mixed, and 
again the whole quantity within the receiver is expanded, and the 
dust nuclei fall, down by the condensation of vapour upon them. 
Assuming that every particle of dust is represented by a minute 
droplet of water, we have but to count the latter: this is easily done 
by causing all the drops to fall upon a polished plate of black glass, 
which is divided into small squares by fine lines ruled with a diamond 
point. Usually each of these squares represents a small fraction 
ol a cubic centimetre of air; thus in one case the number of fog 
particles averaged 2-6 per square millimetre of the glass plate, and, 
as the multiplying factor was too, this corresponded to 260 particles 
of dust in a cubic centimetre of air. The cleanest air has been found 
in the West Highlands of Scotland, where 16 particles per cubic 
centimetre was once recorded as the minimum, while 7600 was the 
maximum. On the Kigi Kulm, in Switzerland, the cleanest air 
gave 210, and the dustiest 10,500. On comparing the records of 
the dust-counter with the record of the apparent state of the air, 


Mr Aitken found that 500 particles per cubic centimetre corresponded 
to .clear air, and 1900 to a thick naze in which distant mountain 
tops «(ere hid'den. In the cities the particles of soot and effluvia 
Of all kinds act as dust, and both in London and Park the numbers 
ran as high as 80,110, 150 and 210 thousand per cpbic centimetre. 

Electrical Apparatus.—-The electrical phenomena of the atmo- 
Bphertf undoubtedly belong to meteorology, and yet the methods 
of .observation have been so un.satisfkctory and the difficulty 
of interpreting the results has been so baffling that regular 
observations in electricity are oifly carried out at a very few 
meteorological institutions. A general summary of our know-.’ 
ledge of the subject was prepared by J. Elster and H. Geitel 
for the tinternational Congress held at Chiyo in 1893, but 
since that date the methods and apparatra of observation 
have received important modifications. 

In general the water-dropping collector of Lord Keladh, arranged 
for contiimuiu record by Meiacart, continues to be the bSt apparatus 
fur contimious observation at any locality, and a portable form of 
this same apparatus is used by explorers and in special series of local 
observations. ■ In order to explore the upper air the kite continues to 
be used, as was done by A. J McAdie for tne Weather Bureau in 1885 
and by Weber at Kiel in 1889. The difference of potential between 
the upper and lower end of a long vertical wire ^nging from a 
balloon has been measured up to considerable altitudes by Elster 
and Tuma. In general it is known that negative electricity must 
be present in the upper strata just as it is in the earth, while the 
intervening layer of air is positively electrified. The explanation of 
the origin of this condition of affairs is given in the recent researches 
of Sir J. J. Thomson {Phil. Mag., Dec. 1899), and his interpretation 



Fio. fi.—Marvin-l-largrave Kite, with Meteorograph in position. 


is almost identical with that now recognized by Elster (sec Terrestrial 
Magnetism, Jan. 1900, iv. 215). According to these results, if 
positive and negative ions exist in the upper strata and are carried 
up with the ascending masses of moist air, then the condensation 
of the moisture must begin first on the negative ions, which are 
brought down eventually to the earth’s surface; thus the earth 
receives its negative ctiarge from the atmosphere, leaving a positive 
charge or an excess of positive ions in the middle air. (See G. C. 
Simpson, " Atmospheric Electricity," Monthly Weather Review, Jan. 
1906, p. 16.) 

The observations of atmospheric electricity consist essentially in 
determining the amount and character of the difference of potential 
between two points not very far distant from each other, ,-is, for 
instance, the end of (he pipe from which the water-drops are dis¬ 
charged, and-the nearest point of the earth or buildings resting 011 
the earth. The record may have only an extremely local value, 
thus the investigations of Professor John Trowbridge of Harvard 
University, made in conjunction with the U.S. Weather Bureau in 
1882-1885, show that the differences vary so much with the winds, the 
time of day, and the situation of the water-dropper that the mere 
comparison of records gives no correct idea of the general electric.-!! 
relationships. It has been suggested that possibly daily telegrams 
of electric conditions and daily maps of equipotential curves over the 
North American continent woulcf be of help in the forecasting of 
.storms, but it is shown to be useless to attempt any such system 
until some uniform normal exposure can be devised. Indeed it has 
nut yet been shown that atmospheric elect||Brty is of importance in 
dynamic meteorology. (See Atmospheri^H^o-tricity.) 

Aerial Research .—The exploration ofpnb upper atmospliere is 
to be regarded as the most important field of pseurch at the 
present time; the kite and the ballo<jti enable ob¬ 
servers and apparatus to be carried to considerable 
heights, though by no means so far as is desirable. The kite 
was first used in meteorological work by Alexander Wilson 
at or near Glasgow in 1749, and has since then been frequently 
used by English observers. It was used in. 1867 by Abbe in 
•studying the winds under a thundercloud, and in 1877 in 
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Studying the depth of the oreiin breeze on the coast of New 
Jersey^ but the later revival of interest in :the subject 

t r—^ , dates from the work done 
\ \ in England in i88a by 

E. D. Archibald, who used 
the kite to carry up aneino- 
VN, wiuidetuUe 

land Abbe proposed to use 
it for a complete explora¬ 
tion as to tentperature, 
moisture and wind, but 
VV. A. Eddy of New York 
first forced its varied capa¬ 
bilities upon public atten¬ 
tion, and accepted the 
suggestion of Professor 

f m j u j Cleveland Abbe to employ 

Fig. 7.—Marvin Kite Reel for hand , i • , / 

power. 't mr meteorological work. 

Having flown his kites 
at the Blue Hill Observatory, and having carried up with 
them the self-registering apparatus. devised by Mr Ferguson, 
Eddy left the further prosecution of this work to Mr Rotch, 
who has made this a prominent feature of the work at his 
observatory,* having carried up meteorographs to the height 
of 15,000 feet by means of a series of kites flying in tandem. 
The officials of the U.S. Weather Bureau have developed the 
admirable cellular kite, invented by Hargrave of Australia, 
and Professor Marvin’s works on the theory and construction 
of this form are well known. 

1 lu' general appearance of the Marvin or Weather Bureau kite, 
his reel and other apparatus that go with it, and his meteorograph, 
arc shown in figs. (1, 7, 8. The sire ordinarily used carries about 
(j 8 sq. ft. of supporting surface of muslin tightly stretched on a 
lii;ht wooden frame. The line, made of the best steel piano-wire, is 
wound and unwound from a reel which keeps an automatic record 



of the 



ture, humidity and velocity of the wind. The meteorograph, with 
it-s aluminium case, weighs about two pounds, and is so securely 
lashed behind the front cell of the kite that no accident has ever 
happened to one, although the kites sometimes break loose and settle 
to ground m a broken country many miles away from Uie reel. 
On four occasions the line has been completely destroyed by slight 
discharges of lightning; but iupu case has the kite, the observer, or 
the reel been injured thereby. Of course, such lightning is preceded 
by'numerous rapidly increasing sparks of electricity from the lower 
end of.the wire, which warn the observer of danger. Duiing the 
six months from May to October 189S, seventeen kite stations were 
maintained by the U.S. Wciither Bureau in the region of the lakes, 
the Upper Mississippi and the Lower Missouri valleys, in order to 
obtain data for the more thorough study of atmospheric conditions 
over this jiarticular part of tJie country. During these months I'.ii7 
ascents were made, and as no great lieiglit was attempted they were 
mostly under 7000 or 8000 feet. There was thus obtained a large 
amount of information relating to Ihe air within a mile of the earth’s 
surface. The general gradients of temperature, which were promptiy 
deduced and published by H. C. Fraukeiiheld in 1899 in a bulletin of 
the Weather Bureau, gave for the first time in the history of 
meteorology trustworthy observations of air teinjicratures in the 
free atmosphere in numbers sufficient to indicate the normal 
condition of the air. 

The kite and meteorograph have now been adopted for use by all 
meteorologists. The highest flight seems to lie that of the 3rd of 
October 1907, at Mt Weather in Virginia, when 23,110 ft. above 
sea-level or 21,.385 ft. above the reel was attained by the use of 
37,300 ft. of wire and 8 kites tandem. 

'I'hc balloon was u.sed for the seienlific exploration of the 
atmosphere quite freely during the 19th century. The first 
important voyages were those of Gay-I.ussuc and Balloon 
Biot at Paris in August and September of 1804. 

■J'he next important ascent was that of Uixio and Barral in 
1850 at Paris. The most remarkable high ascents have beem 
those of James Glaisher, 2nd of September 1862, and Person 
at Berlin in 1889; on both of these occasions the aeronauts 
attained altitudes of from 30,000 to 35,000 feet. Systematic 
ascents at many points in Europe simultaneously on pre-arranged 
dates were made during the years 1895-1899, and led to the 
development of a general international system of ascension on 
pre-arranged days of the year that is now a very important 
feature in the study of tlie atmosphere. 
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Fig. 9 —Chart of Isotlicrms in Free Air above Trappes. 

’ This diagram shows the height at which the isotherms of 
o", —2.3°, —40", —50" C. were encountered on the respective dates. 
Below the ground-line are given both the dates and the tempera¬ 
tures of the air observed at the ground when the balloon started 
on each ascent The isotherms of —40“ and —50' are not given for 
certain ascents, because in these the balloon did not rise high 
enough to encounter those temperatures. 

Owing to the great risk of human life in these high ascents, and 
e^ciaUy to the fact that we desire records from still greater heights, 
efforts have been made to devise self-recording Mparatus that may 
be sent up alone to the greatest heights attainable by free hydrogen 
balloouB carrying the leut possible amount of ballast. The pioneer 
in this new field of work was Lion Teisserenc de Bort of Paris. 
As these ascensions are made witli great velocity, and therefore as 
nearly vertical as possible, he callra them " soundings,” because 
of their analogy to the mariner's usage at sea. and his balloon is 
called a " sounding balloon." The balloousof silk collapse, those of 
india-rubber explode, and descend about as rapidly as they ascended. 
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Such balloou aoundings have been made not only individually, but, 
by pre-airanged aystem, aimultaneously in combination with the 
a^nt of iiee-manned balloons above rehnred to; and at some places 
kites have been simultaneously used in order to obtain records for 
the lower atmosphere. The first experiments in simultaneous work 
were made in 1896 and 1897, when ascents were made at eight or 
more points in France, Germany and Russia. These experiments 
and the discussions to which they gave rise have emphasised the 
importance of increasing the sensitiveness of the self-recording 
apparatus, and as far as practicable the rapidity of the ventilation 
of the thermometers, and of providing more perfect protection 
against radiation from the sun or to the sky. It is beheved that 
accurate records may be attained up to at least 30,000 metres, but 
as yet only zb,ooo h^ been attained, and the records brought back 
are still under considerable criticism on account ol instrumental 
defects. In general the wind that supports a kite also furnishes 
.sufficient ventilation for the thermometer; but in the case of the 
sounding balloon, which as soon as its rapid rate of ascent diminishes 
floats along horizontally in the full sunshine, a strong artificial 
ventilation must be provided. Moreover, the sluggishness of the 
best thermometers is such that during the rapid rise the records 
of temperature that are being made at any moment really belong 
to some altitude considerably below the balloon, and a most critical 
interpretation of the records is required. Notwithstanding all 
criticisms, however, the balloon work in all localities agrees in showing 
the existence of a region above the lu.uoo-metre level, where tempera¬ 
tures cease to diminish rapidly, and may even become stationaiy. 

III.- -Physical and Theoretical Meteorology 

The ultimate aim of those who are devoted to any branch 
of science is to penetrate beyond the phenomena observed on 
the surface to their ultimate causes, and to reduce the whole 
complex of observations and empirical rules based upon limited 
experiences to a simple deductive system of mechanics in which 
the phenomena observed shall be shown to flow naturally from 
the few simple laws that underlie the structure of the universe. 
A correct “ theoria ” or physical and logical argumentation 
deducing from primary laws all the phenomena constitutes 
the noblest achievement of man in science. It is by such works 
that Newton and Laplace distinguished themselves in astronomy. 
The development of the true physical and mechanical theories 
of atmospheric phenomena has made great progress, but is still 
inferior in completeness to astronomical work, owing to the 
great complexity of the meteorological problems. The optical 
and the thermal phenomena have been very satisfactorily 
elucidated, the electrical phenomena promise to become clear, 
hut the phenomena of motion or aerodynamics have only been 
elucidated to a limited extent. We must, however, introduce 
the reader to some of the works that have been published on 
the subject, in the hope that thereby he will himself be perstitidcd 
to further study and stimulated to contribute to our knowledge. 

Between the years iSs.t and i86i Professor William Ferrel pub¬ 
lished in Gould's Astronomical Journal, Kunkle’s Mathematical 
Monthly, and the American Journal of Science several treatises on 
the motions of solids and fluids relative to the earth’s surface. His 
work resulted in the elucidation of the problems of the atmosphere, 
and in ingeninus ways, a]iplicable approximately to such complex 
caseS^’' and analytically equivalent to the arithmetical method of 
quadratures or the graphic methods of geometry, he deduced im- 
puftant relations between the density of the air, the barometric 
pressure, and (he attending winds. His essays seemed to show that 
It might be possible to treat the complex problems of meteorology 
logically and deductively by analytical, numerical and graphic 
processes, and his memoirs were the first in which observed average 
meteorological conditions were properly co-ordinated with the 
fundamental formulae of mechanics. A beautiful memoir on the 
■Steady motions of the atmosphere was published in 1868 in the 
Astronomische Nachrichten by Professor Adolph Ennan, and is 
now reprinted in vol. ii. of Abbe’s Mechanics of the Earth's Atmosphere. 
ICspy’s, Coffin’s, Henry’s and Ferrel's ideas were made the basis of 
the system of daily weather predictions published by tlic present 
writer in 1869 in the Daily Weather Bulletin of the Cincinnati 
(Observatory. Subsequently this work was taken up by the govern¬ 
ment, and greatly enlarged during 1871-1891 by the chief signal 
officers of the army, and after 1891 by the chiefs of the U.S. Weather 
Bureau. F^errel’s writings first attracted the attention of European 
meteorologists in consequence of reviews published by Hann in the 
Zeitschrift of the Austrian Meteorological Society in January 1873, 
but especially after they had been reprinted in a convenient form 
by the U.S. Signal Office as “ Bulletin No. VlII.'* In 1881 Ferrel. 
after finishing his works on the tides for the U.S. Coast and Geodetic 
Survey, began a new and extensive series of meteorological con¬ 
tributions, three of which were published by the U.S. Coast Survey 
and the rest by the Signal Office. Stimulated by the urgent needs 


of the modem weather bureaus throughout the world, <«nd the 
beauty of the mathematical problems presented, numerous maths- 
matioans have lately taken up the study of the earth's atmosphere, 
so that the literature of the subject is now far more extensive than 
is generally supposed, includi^ memoirs by Helmholtz, Kelvin, 
Bjerknes and other famous men. 

In addition to the purely mechanical problems, the numerons, 
physical problems have also been carefully treated, both mroerl- 
mentally and mathematically. The probiemt of radiation have 
been elucidated Langley, Hutchins, Angstrfim, Faschen, VloUe, 
Maurer, Crova, Cbwglson, Very, Homin, Tamara, Trabort and 
Coblendz. The thermodynamic problems have been especially . 
developed by Kelvin, Hertz, von Etezold, Ferrel, Brillouin, Neuhofi, * 
Bigelow and Margules. The physical problems involved in the 
formation of rain-drops have been studied by an optical method 
by Carl Barus, and with brilliant success, from afi electrical point 
of view, by C. T. R. Wilson and Sir J. J. Thomson at the Cavendish 
Laboratory, Cambridge, England. 

In a complete study of the mechanics of the earth's atmosphere 
we naturally begin by expressing in simple analytic formulae all 
the various conditions and laws according to which every particle 
of the air must move. Some of these conditions arc local, de^nding 
u[x>n the resistances at various points of the earth's surface; others 
are of the nature of discontinuous functions, as, for instance, when 
the ascent of moist air above a certain level suddenly rives rise to 
condensation and clouds, to the evolution of latent heat, to the 
precipitation of rain, to the shading of the air and the ground below 
the clouds, and to the sudden interception of all the solar heat at 
till- upper surface of the cloud. It seems, therefore, incredible that 
the problems of the atmosphere can ever be resolved by purely 
analytical methods; there must be devised combinations of numerical 
and graphical, and possibly even mechanical methods to repixxluce 
the conditions and give us special solutions adapted to particular 
cases. But even these special methods can only be penected in 
proportion as we attain approximate solutions of the simpler 
proDlems, and it is in this preliminary work that a good beginning 
has already been made. 

The present state of theoretical physical and mechanical 
meteorology cannot be fully presented in non-technical English 
text. It is necessary to employ algebraic formulae, or numerical 
tables, or graphic diagrams, the former being certainly the least 
cumbersome and the most generally available. The umfotm 
system of nutation devised by Professor F. H. Bigelow, and a 
very complete summary of the formulae of physical meteorology 
expressing the results of many recent students will be found 
in chapters x. and xi. of his Report on the International 
Cloud Observations, published as vol. ii. of the annual report 
of the chief of the U.S. Weather Bureau for 1898-1899. 

The fundamental laws to which the atmosphere is subject 
are as follow :— 

A. The Equation of Elastic Pressure. —The pressure shown and 
measured by the barometer is an clastic pressure acting in all direc¬ 
tions equally at the point where it is measured. By virtue of this 
clastic pressure a unit volume of air will expand in all directions if 
not rigidly enclosed, but will cool in so doing. On the other hand, 
if forcibly compressed within smaller dimensions, it will become 
warmer. For a given temperature and pressure a unit volume of 
air of a prescribed chemical constitution will have a prescribed 
definite weight. The general relations between absolute temper¬ 
ature, pressure and volume are expressed by the formula 

pu =. RT, (i) 

where T expresses the absolute temperatur^ p the elastic pressure, 

V the volume, and K is a constant which diners lor each gas, being 
29-2713 for ordinary pure dry air and 47-060 for pure aqueous 
vapour. If wc use as fundamental units the kilogram, metre and 
centigrade degree. This equation is sometimes called the law of 
Boyle and Charles, or of Gay-Lussac and Marriotte, and it is also 
known as the equation of condition for true gases, meaning thereby 
that it expresses the fact that the ideal gas would change its volume 
directly in proportion to its absolute temperature and inversely 
in proportion to its clastic pressure. All gases depart from this law 
in proportion as they approach the vaporout condition on the one 
hand, which is brought about by great pressure and low temperature, 
or the ultra-gaseous condition on the other hand, which obtains 
under high temperatures and low pressures. The more accurate 
law of Van der Waals would complicate our problems too much. 

In place of the absolute temperature T we may substitute the 
expression 273“ C. x (i -(- « t), where o is the coefficient of volu¬ 
metric expansion of the gas fur a unit degree of temperature = 0-00367 
and (is the temperature expressed on the centigrade scale. 

B. Hypsometric Conditions. —The pressure of the atmosphere at 
any place depends primarily on the weight of the superincumbent 
moss of air, and therefore diminishes as we ascend to greater heights. 

If the air is in motion, that and other considerations come in to 
afiect the pressure; but if the air is quiet relative to the earth's 
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auriaoe, then the pressure at any altitude is expressed by the so-called 
bavomutnc or h3rpsoinetnc iormula 

p =-/! - fgiili, ( 2 ) 


whore <t is the d^gaity and g the apparent gravity lor each layer of 
air whose vertiral thickness is dh. The integral of this Iormula 
^depends upon the verpeal distribution of temperature, and moisture, 
and gravity; but under the simplest possible assumptions as to 
tlieae voctiioai gradients, the following iormula was deduced by 
Laplace and is generally known as his hypsometric formula;— 


\ 


A — 4 , = 18400(1 -f 0 003671) -f 0-378 (i -f 0 0026 cos 24>) 




(2a) 


In this formula 1 is the average temperature, e the average vapour 
tension of the layer of air, p the barometric pressure at the top of 
the layer, />„ the pressure a1 the bottom, c the latitude of the station, 
h the devation above sea-ievel of the lower liimt of the stratum, and 
h, that of tile upper lunit. The modifications which this formula 
needs in order to adapt it to other hypotheses representing more 
nearly the actual distribution of temperature, moisture and gravity, 
have been elaborately investigated by Angot in a memoir publish^ 
in 1899 io I'nrt 1 . of the Memoirs oi the Central Meteorological 
Bureau of France lor the year 1896. Angot, Hergosell and R3^at- 
cheiS have also shown that for hypsometric work of any pretensions 
to accuracy it is simplest and best to use Laplace's formula lor 
successive thin strata of air, and add together the individual results, 
rather ttian attempt a more complex single formula for the whole 
stratum: yot the latter seems to be essential for work 111 aero¬ 
dynamics. 

C. Thtrmodytumic Relations ,—The temperature of the air is due 
to the quantity of molecular energy that is present 111 the form of 
beat, but usually there is also present a quantity of molecular energy 
that is spoken of as latent heat. Tills latent heat is said to do 
internal work, such a.s melting ico or boiling water, while the sensible 
heat does external work, such as expanding and pushing in all 
directions. These molecular energies can be transformed into each 
other over and over again without appreciable loss, and this power 
of transformatian is expressed by the various equations of thermo¬ 
dynamics, of which the fundamental oue for our purpose is 

dQ = -t- Apdv = C„di + AUT dvjv. (3) 

This equation expresses the fact that when a quantity of heat 
measured in calories, dQ, is added to or takon from a mass of dry air, 
there may result both a change ol temperature, dl, corresponding 
to one portion of the heat, C„df, and a quantity ol external work 
corresponding to the remaining portion of tlh: heal (Apdv). It 
usually happens that the quantity of heat in a given mass of air 
does not remain Uic same for any length of time; it is diminished 
by radiation or is increased by absorption, and a certain quantity 
is lost when rain, snow or hail drops down from tlie air, while 
a quantity is added to the atmosphere when moisture evaporates 
and mixe.s with the dry air as invisible vapour, even the passage 
of rain-drops down through a lower layer alters the thermal con 
ditions appreciably. Thu changes due to increase and diminution 
of moisture are usually small as compared with the great gain 
due to absorption and convection of solar heat or with the 
loss by radiation. If these losses and gains are to be taken 
account of, then the quantity dQ in the above equation is finite 
and important. On the other hand, in some cases atmospheric 
processes go on so rapidly or under such peculiar circumstances 
—for instance, in the interior of a cloud—that the change in 
the quantity of heat may be considered as temporarily negligible. 
In these cases dQ is zero; the changes in temperature balance the 
changes in external work, and tlie thermal process is said to be 
adiabatic. 

D. The Condition of Continuity .—When a mass of liquid or gas 
goes through several motions anil changes without being disrupted 
or otherwise broken into smaller portions, and without the formatiof} 
of either local condensations into solid or liquid masses or of bubbles 
and vacuous spaces in its interior, and when all the changes that 
go on proceed by gradual continuous processes as to time,, then the 
mass of the fluid is subject to the law of continuity as to mass, and 
the motion of the fluid is continuous as to velocity. These condi¬ 
tions are assumed in elementary hydrodynamics, and are implied 
in the process of integration, and in the equation of continuity 

S(j , Z(fU) , d(i>v) , ?i(pit>) , . 

dt ^ ' 3 * ^ 3 y St ■ 


where |> is the density. I is the time, and 3 the ordinary symbol for 
partial difierentiatfon. But the fact is that meteorologists have 
to deal entirely with discontinuous external forces such as insolation 
ceasing at sunset and renewed daily; radiations of heat changing 
abruptly with land and ocean and cloudiness and snow covering; 
discontinuous boundary conditions and resistances at the earth's 
surface altering at every change from mountains to plains; di.s- 
continuous masses changing inth additfons and abstractions of 
moisture, rain and snow—«11 which lead to discontinuous vortex 
motions and overtumings and learrangements of the atmospheric 
strata. The only factors tiiat ore continuous for any length of time 


or extent of area are the rotation of the earth and the attraction 
of gravitation. In the presence of such difliculties as these we must 
at present confine ourselves to the solution of very special local 
definite protdems or to the general statistical problems of our 
atmosphere. 

£. Conditions as to Energy and Motion .—When the total quantity 
of heat, both latent and sensible, remains constant or changes 
in a continuous manner, and when the motions ore continnous, 
the mechanical and thermal proces.se8 are expressible by ordinary 
diSerentials and integrals. Motions of fluids involve both energy 
and mertia, and arc subject to conditions expressed by the folio-wing 
equations of hydrodynamics 

a. Equations oi euergy. Let the kinetic energy be T, the 
potential energy V, tlie iutrinsic energy W ; i, m, n, be cosines of 
the angle between the pressure p and S the inwardly directed normal 
to the boundary surface. Then will 

< 5 ) 

b. Equations of acceleration and inertia. Let P be the potential 
of the external forces acting on a unit mass of the atmosphere; g be 
the coeUicieut of visco.sity or internal friction. Then wul 
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Approrimate Assumptions and Sotutions .—After introducing into 
the preceding system oi fundamental equations (l-<>) the actual 
conditions as accurately as they arc known relative to gravity, solar 
radiation, the rotation of the eartli, the viscosity of the air, its mass 
or inertia, its absorption and radiation of heat, its variable content 
ol moisture, the precipitation oi rain and cloud, the mutual inter- 
conversions of latent and sensible heat, a special difiiculty occurs 
when we attempt to integrate these equations, because we have still 
to express analytically the initial conditions of the atmosphere a.s 
to pressure and temperature, and its huundarv conditions as between 
the rough earth surface on its lower side and the unknown outward 
surface on its upper side. As the true earth’s surface cannot be 
represented by any simple algebraic Iormula, it is customarj- to 
assume that it is a uniform sphere, neglecting at least partially, it 
not -wliolly, the spheroidal shape. We may fir.st a.ssutnc that there 
is no friction between the earth and the air, but must afterwards 
make allowance for its influence. Thirdly, we assume that tlie 
action of the earth's surface to heal the air and to llirow moisture 
by evaporation into tlie atmosphere is perfectly uniform. Finally, 
in many cases we go so far as to assume that the atmosqihere is an 
incompressible rare liquid having a uniform density and a unifonti 
depth of about 8000 metres, corresponding to the average standard 
density oi dry air under a pleasure of 7(10 nuUimetres and a temper- 
atiu-e of o" C. Even under these simphfications the analytic diiii- 
eultics have been too great to admit of rigorous solutions, except 
in a few oi the suiiplcst cases. 

The treatment of atmospheric problems by Ferrel was followed by 
an equally ingenious mathematics treatment by Professors GSdberg 
and Mohn. of Cliristiania, in two papers published by them in 187(1 
and 1880 respectively. These authors, like Ferrel, treat isolated 
portions of the atmosphere and obtain s^ieciS solutions, which, 
however, have not the generality that must eventuaUy be demanded 
ill a rigorous and general discussion of the atmosphere movements. 
Elegant mathematical solutions of our ))roblem.s were first given m 
i88z by Oberbeck, of the university of ^Uc, in the Ann. Rhys. xvii. 
iz8. But even Oberbeck's solutions are obtained under various 
.simplifying assumptions that restrict their satisfactory apphcation 
to the daily weather conditioas. Oberbeck's first memoir treats 
of the mechanics of stationary cyclonic movements. Assuming 
that the isobars are concentric circles, and that in the outer portion 
of a cyclone the air has only horizontal movements, while in tlie 
inner portion it has only vertical movemonta, he solves his system 
of equations for the inner and outer regions of the cyclone separately. 
He shows that in general the pressure increases on all sides out¬ 
wards from the centre; the gradient also increases from the centre 
outwards to the limit of the inner region, whence it diminishes in the 
outer region and at a great distance becomes inappreciable. In both 
regions the paths of the wind are curved lines, logaritlinuc spirals, 
which cut the isobars or the radial gradient everywhere at the same 
afo^e; therefore the movement of the air can be considered as a 
spiral inflow from all sides towards the centre. But the angle 
betwem the wind and the gradient follows different laws in the outor 
and inner regions, depending in the former on the rotation of 
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Such balloou aoundings have been made not only individually, but, 
by pre-airanged aystem, aimultaneously in combination with the 
a^nt of iiee-manned balloons above rehnred to; and at some places 
kites have been simultaneously used in order to obtain records for 
the lower atmosphere. The first experiments in simultaneous work 
were made in 1896 and 1897, when ascents were made at eight or 
more points in France, Germany and Russia. These experiments 
and the discussions to which they gave rise have emphasised the 
importance of increasing the sensitiveness of the self-recording 
apparatus, and as far as practicable the rapidity of the ventilation 
of the thermometers, and of providing more perfect protection 
against radiation from the sun or to the sky. It is beheved that 
accurate records may be attained up to at least 30,000 metres, but 
as yet only zb,ooo h^ been attained, and the records brought back 
are still under considerable criticism on account ol instrumental 
defects. In general the wind that supports a kite also furnishes 
.sufficient ventilation for the thermometer; but in the case of the 
sounding balloon, which as soon as its rapid rate of ascent diminishes 
floats along horizontally in the full sunshine, a strong artificial 
ventilation must be provided. Moreover, the sluggishness of the 
best thermometers is such that during the rapid rise the records 
of temperature that are being made at any moment really belong 
to some altitude considerably below the balloon, and a most critical 
interpretation of the records is required. Notwithstanding all 
criticisms, however, the balloon work in all localities agrees in showing 
the existence of a region above the lu.uoo-metre level, where tempera¬ 
tures cease to diminish rapidly, and may even become stationaiy. 

III.- -Physical and Theoretical Meteorology 

The ultimate aim of those who are devoted to any branch 
of science is to penetrate beyond the phenomena observed on 
the surface to their ultimate causes, and to reduce the whole 
complex of observations and empirical rules based upon limited 
experiences to a simple deductive system of mechanics in which 
the phenomena observed shall be shown to flow naturally from 
the few simple laws that underlie the structure of the universe. 
A correct “ theoria ” or physical and logical argumentation 
deducing from primary laws all the phenomena constitutes 
the noblest achievement of man in science. It is by such works 
that Newton and Laplace distinguished themselves in astronomy. 
The development of the true physical and mechanical theories 
of atmospheric phenomena has made great progress, but is still 
inferior in completeness to astronomical work, owing to the 
great complexity of the meteorological problems. The optical 
and the thermal phenomena have been very satisfactorily 
elucidated, the electrical phenomena promise to become clear, 
hut the phenomena of motion or aerodynamics have only been 
elucidated to a limited extent. We must, however, introduce 
the reader to some of the works that have been published on 
the subject, in the hope that thereby he will himself be perstitidcd 
to further study and stimulated to contribute to our knowledge. 

Between the years iSs.t and i86i Professor William Ferrel pub¬ 
lished in Gould's Astronomical Journal, Kunkle’s Mathematical 
Monthly, and the American Journal of Science several treatises on 
the motions of solids and fluids relative to the earth’s surface. His 
work resulted in the elucidation of the problems of the atmosphere, 
and in ingeninus ways, a]iplicable approximately to such complex 
caseS^’' and analytically equivalent to the arithmetical method of 
quadratures or the graphic methods of geometry, he deduced im- 
puftant relations between the density of the air, the barometric 
pressure, and (he attending winds. His essays seemed to show that 
It might be possible to treat the complex problems of meteorology 
logically and deductively by analytical, numerical and graphic 
processes, and his memoirs were the first in which observed average 
meteorological conditions were properly co-ordinated with the 
fundamental formulae of mechanics. A beautiful memoir on the 
■Steady motions of the atmosphere was published in 1868 in the 
Astronomische Nachrichten by Professor Adolph Ennan, and is 
now reprinted in vol. ii. of Abbe’s Mechanics of the Earth's Atmosphere. 
ICspy’s, Coffin’s, Henry’s and Ferrel's ideas were made the basis of 
the system of daily weather predictions published by tlic present 
writer in 1869 in the Daily Weather Bulletin of the Cincinnati 
(Observatory. Subsequently this work was taken up by the govern¬ 
ment, and greatly enlarged during 1871-1891 by the chief signal 
officers of the army, and after 1891 by the chiefs of the U.S. Weather 
Bureau. F^errel’s writings first attracted the attention of European 
meteorologists in consequence of reviews published by Hann in the 
Zeitschrift of the Austrian Meteorological Society in January 1873, 
but especially after they had been reprinted in a convenient form 
by the U.S. Signal Office as “ Bulletin No. VlII.'* In 1881 Ferrel. 
after finishing his works on the tides for the U.S. Coast and Geodetic 
Survey, began a new and extensive series of meteorological con¬ 
tributions, three of which were published by the U.S. Coast Survey 
and the rest by the Signal Office. Stimulated by the urgent needs 


of the modem weather bureaus throughout the world, <«nd the 
beauty of the mathematical problems presented, numerous maths- 
matioans have lately taken up the study of the earth's atmosphere, 
so that the literature of the subject is now far more extensive than 
is generally supposed, includi^ memoirs by Helmholtz, Kelvin, 
Bjerknes and other famous men. 

In addition to the purely mechanical problems, the numerons, 
physical problems have also been carefully treated, both mroerl- 
mentally and mathematically. The probiemt of radiation have 
been elucidated Langley, Hutchins, Angstrfim, Faschen, VloUe, 
Maurer, Crova, Cbwglson, Very, Homin, Tamara, Trabort and 
Coblendz. The thermodynamic problems have been especially . 
developed by Kelvin, Hertz, von Etezold, Ferrel, Brillouin, Neuhofi, * 
Bigelow and Margules. The physical problems involved in the 
formation of rain-drops have been studied by an optical method 
by Carl Barus, and with brilliant success, from afi electrical point 
of view, by C. T. R. Wilson and Sir J. J. Thomson at the Cavendish 
Laboratory, Cambridge, England. 

In a complete study of the mechanics of the earth's atmosphere 
we naturally begin by expressing in simple analytic formulae all 
the various conditions and laws according to which every particle 
of the air must move. Some of these conditions arc local, de^nding 
u[x>n the resistances at various points of the earth's surface; others 
are of the nature of discontinuous functions, as, for instance, when 
the ascent of moist air above a certain level suddenly rives rise to 
condensation and clouds, to the evolution of latent heat, to the 
precipitation of rain, to the shading of the air and the ground below 
the clouds, and to the sudden interception of all the solar heat at 
till- upper surface of the cloud. It seems, therefore, incredible that 
the problems of the atmosphere can ever be resolved by purely 
analytical methods; there must be devised combinations of numerical 
and graphical, and possibly even mechanical methods to repixxluce 
the conditions and give us special solutions adapted to particular 
cases. But even these special methods can only be penected in 
proportion as we attain approximate solutions of the simpler 
proDlems, and it is in this preliminary work that a good beginning 
has already been made. 

The present state of theoretical physical and mechanical 
meteorology cannot be fully presented in non-technical English 
text. It is necessary to employ algebraic formulae, or numerical 
tables, or graphic diagrams, the former being certainly the least 
cumbersome and the most generally available. The umfotm 
system of nutation devised by Professor F. H. Bigelow, and a 
very complete summary of the formulae of physical meteorology 
expressing the results of many recent students will be found 
in chapters x. and xi. of his Report on the International 
Cloud Observations, published as vol. ii. of the annual report 
of the chief of the U.S. Weather Bureau for 1898-1899. 

The fundamental laws to which the atmosphere is subject 
are as follow :— 

A. The Equation of Elastic Pressure. —The pressure shown and 
measured by the barometer is an clastic pressure acting in all direc¬ 
tions equally at the point where it is measured. By virtue of this 
clastic pressure a unit volume of air will expand in all directions if 
not rigidly enclosed, but will cool in so doing. On the other hand, 
if forcibly compressed within smaller dimensions, it will become 
warmer. For a given temperature and pressure a unit volume of 
air of a prescribed chemical constitution will have a prescribed 
definite weight. The general relations between absolute temper¬ 
ature, pressure and volume are expressed by the formula 

pu =. RT, (i) 

where T expresses the absolute temperatur^ p the elastic pressure, 

V the volume, and K is a constant which diners lor each gas, being 
29-2713 for ordinary pure dry air and 47-060 for pure aqueous 
vapour. If wc use as fundamental units the kilogram, metre and 
centigrade degree. This equation is sometimes called the law of 
Boyle and Charles, or of Gay-Lussac and Marriotte, and it is also 
known as the equation of condition for true gases, meaning thereby 
that it expresses the fact that the ideal gas would change its volume 
directly in proportion to its absolute temperature and inversely 
in proportion to its clastic pressure. All gases depart from this law 
in proportion as they approach the vaporout condition on the one 
hand, which is brought about by great pressure and low temperature, 
or the ultra-gaseous condition on the other hand, which obtains 
under high temperatures and low pressures. The more accurate 
law of Van der Waals would complicate our problems too much. 

In place of the absolute temperature T we may substitute the 
expression 273“ C. x (i -(- « t), where o is the coefficient of volu¬ 
metric expansion of the gas fur a unit degree of temperature = 0-00367 
and (is the temperature expressed on the centigrade scale. 

B. Hypsometric Conditions. —The pressure of the atmosphere at 
any place depends primarily on the weight of the superincumbent 
moss of air, and therefore diminishes as we ascend to greater heights. 

If the air is in motion, that and other considerations come in to 
afiect the pressure; but if the air is quiet relative to the earth's 
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of upper winds shown by the higher clouds, namely, south-westerly west. " The reasonmg of those who in attempting to explain the 

in the northern hemimhere and north-westerly in the southern. trade winds assume that the atmosphere in moving toward or from 

Halley in ibSo, and Hadley m 1735, gave erroneous or imperfect the equator has a tendency to retain the same original linear velocity 
explanations of the mechamcal principles that bring about these is erroneous ” (Ferrel’s Movements of Fluids, 1859). In general the 
winds. As some errors in regard to this subject are still current, winds tend to retain their moments of inertia, and in the northern 
it is necessary to say that it is erroneous to teach that atmospheric hemisphere must necessarily always be deflected continuously 
air weighs less on being heated, or by reason of the infusion of toward the right hand. The exact amount of tliis deflection was 
more moisture, and that therefore the barometer falls. The addition first distinctly stated by Poisson, > as applied to the movements of 
of mote moisture must increase its weight as a whole; heat, being projectiles; it was also announced by Tracy of New Haven in 1841 
imponderable, cannot directly affect its weight either way. We are but was first applied to the atmosphere by Ferrel, who deduced its 
liable to disseminate error by the carelesis use of the word " lighter," meteorological consequences. This law is not to be confounded 
since it means both a diminution in absolute weight and a diminution with that of Buys Ballot, who in 18O1 deduced from his observations 
in relative weight or spo^c gravity. Heat and moisture nmy in Holland the rule that the gradient of pressure between two 
diminish the specific gravity of a given mus of air by increasing stations for any day would be mllowed in twenty-four hours by a 
Its volume, or of a given volume by diminishing its mass, but neither wind perpendicular to that gradient, and having the lower pressure 
of them can of themselves aflect the pressure shown by the barometer on the left hand. Buys Ballot's law was in the nature of a rule for 
BO far as that is due to the weight of the atmosphere. It is not prediction, and was modified by Buchan 18(18. who enunciated the 
proper to say that by warming the air, thereby diminishing its following: " The wind blows towards the regions of low pressure, 
specific gmvity and causing it to rise, so that colder air flows in to but is inclined to the gradient at an angle which is less than 90“." 
take its place, we thereby diminish the barometric pressure. It is in this form Buchan^ law was an improvement upon the laws 
easiljr seen that in the expression p = KT/v, which, as we have before current among cyclonologists, who had assumed that, in a rough 
said, is the law of elasticity, T and v may so vary as to counterbalance way, the wind blew in circles around the low centre, and was there- 
cach other, and allow the pressure p to remain the same. Within fore sensibly at right angles to the gradient. It ought, however, 
any given room or other enclosure hot air may rise on one side, flow to be said that Kcdfiold throughout the whole course of his studies, 
over to the opposite, cool and return, and the circulation be kept from 1831 to 1857. never gave adherence to this view, and in fact 
up indefinitely without any neecssuy change in pressure. The for the severer portions of hurricanes determined the average 
problem of the relation between wind and pressure in the free inclination of the movements of the lower clouds at New York City 
atmosphere is more complex than this, and involves the considera- to be about 7° inwards as compared with the truly circular theory, 
tion of the inertia of the masses of air that are in motion with the Now Fcrrel's law explains mechanically the reason why the winds 
earth around its axis. The air is so extremely mobile that it moves do not blow either radially or circularly, and gives the means for 
quickly in response to slight diflerencos in pressure that cannot determming their inclination to the isobars in all portions of the 
be detected by ordinary barometric measurement. The gradients cyclone and for various degrees of resistance by the earth's surface, 
or differences of pressure that are shown on meteorological charts 'ITic gcneial proposition that the barometric gradients on the weather 
are not directly, but only very indirectly, due to buoyancy, as caused map are not those that cause the wind, but are, properly speaking, 
by heat and moisture. The pressure gradients, so called, arc not the result of the (ximbined action of the wind, the rotation of the 
merely the prime causes of the winds, but are equally and essentially earth, and the resistances at the earth's surface, as first explained 
the results of the winds. They are primarily due to the fact that by b'errel, seems to have been neglected by meteorologists until 
the atmosphere is rapidly revolving with the surface of the earth brought to their attention repeatedly by Professor Abbe between 
around the earth's axis, while at the same time it may be circulating iSbg and 1875, and especially by Professor Hann in a review ol 
about a storm centre. Inappreciable differences of pressure start Ferrel's work (see Mef. .Zeif,, 1874). The independent investigations 
the winds in motion, and the air moves towards the region of low of Sprung, Koeppen, Finger, and especially Guldberg and Mohii, 
pressure, just as in the pneumatic despatch. tubes llie flow of air confirm in general the correctness of Ferrel’s law. 

towards the low pressure carries the packages along. But in the it is quite erroneous to imagine that the low pressures in storm 

free air, where there are less important resistances to be overcome, areas and m the polar regions, and especially the belt of low pressure 
the freedom of motion is greater tlian in these pneumatic tubes, at the equator are due simply to the diminution of the density and 
No sooner is the atmosphere tlius set in motion by pressure from weight of the air by the action of its warmth or its moisture, or to 
all sides towards the central low pressure than it rapidly acquires the abundant rainf^l as relieving the atmosphere of the weight of 
a spiral circulation, and thereby there is superimposed (in the water, it has been clearly shown that none of these operations can 
nortliem hemisphere) a decided diminution of pressure on the left directly affect the barometric pressure to any appreciable extent, 
hand side of the wind, and an equally rapid increase on tlic right but that high and low pressure areas, as we see them on the weather 
hand side. The gradient of pressure in the direction of the wind map, owe their existence entirely to the mechanical iuteraction of 
overcomes resistances, but the gradient of pressure, perpendicular the diurnal rotation ol the earth and the motions of the atmosphere, 
to the direction of the wind, is far greater tlian that in the direction The demonstration of thi.s point by Ferrel in 1857 is considered to 
of the wind, and is that which produces the areas of decided low have opened the way fur modern progress in theoretical meteorology, 
pressures that appear as storm centres on the daily weather map. Both Espy and Flann have abundantly shown that the formation 
Therefore, in general, the wind cute across the charted isobars in and downfall of rain do not produce any low barometric pressure 
oblique directions and at angles which are nearly 90" for the feeble unless they produce a whirling action of the wind—that, in fact, 
winds far removed from the centres, but which are almost zero for the latent heat evolved by the condensation of vapour into rain 
the most violent winds near the low centre. The winds acquire may so warm up the cloud as to produce a temporary rise in pressure 
this spiral circulation for two reasons—(a) all straight line gusts even at the surface of the ground, due to the outward push produced 
or jets in fluids, subject to any form of resistance, necessarily break by the sudden expansion of the cloud. [The details of the thermo-,, 
up into rotating .spirals whenever the velocity exceeds a certain limit, dynamics of this operation have been elucidated by Wm. vt^ 
because the resistances deprive some particles of the fluid of a little Bezold.j The force with which the wind presses to the right'OT* 
more of their original velocity and energy than the other particles tends to be deflected in that direction is 2« v sin </>, while the cutfjtSfft 
near by them, and thus the whole scries is drawn away from linear of the path of the wind is measured by its radius of 'ehiw<!tire, 
into curvilinear paths; (b) in addition to their rectilinear motions which is e/zn sin 41, where v is the velocity of the wind, n ft the 
the particles of air have a rapid circular motion in common with the equatorial velocity of the earth's rotation, and 41 is the latitude, 
whole atmosphere diurnally around the earth's axis. Therefore it will be seen from this that there is no deflection at the equator; 
every particle of moving air comes under the. influence of a set of therefore, as Ferrel stated, there is no tendency to the formation 
forces depending on its own rate of motion relative to the earth's of great whirlwinds at the equator, hence hurricanes and typhoons 
surface and its position relative thereto. If the particles are moving are rarely found within 10° of the equator. 

eastward, viz. in the same direction as the earth's diurnal rotation, Ferrel frequently speaks of an anti-cyclone, whereby he means 
then the result is as though the atmosphere were rotating more the area of high pressure just outside of a strong cyclonic whirl: 
rapidly than does the earth at present; consequently the particles the expression peri-cyclonc would have been more appropriate and 
of wind push toward the equator as though the atmosphere were is sometimes substituted. The term anti-cyclone, as first introduced 
trymg to adopt a more flatteniid spheroidal figure correspondmg by Galton in 18O3, is applied to a system of winds blowing out from 
to its greater velocity of rotation. If the particles are moving a central area of high pressure, and this is the common usage of the 
westward, on the other hand, it is as though the atmosphere were term in modern meteorology. The term cyclone among metcoro- 
revolving less rapidly tlian the earth, and as though the flattened logiate and tliroughout F.nglish literature, except only a few cases 
spheroid of revolution due to the present rate of rotation were more in tlie United States, is equivalent to the older usage of whirlwind, 
decidedly flattened than need be j consequently the particles of air and it is unfortunate that misunderstandings often arise because 
push towards the poles. If the wmds blow toward cither pole, then local usages in America apply the word cyclone to what has for 
their initial moment of inertia about the earth's axis, due to the centuries been called a tornailo. The mechanical principles discusadU 
initial radius and the eastward movement of the air, must be re- by Ferrel led him to an algebraic relation between the barometric 
tained; con^uently, as the air advances into higher latitudes and gradient G, the wind velocity v, the radius of curvature of the isobar 
to smaller circles of diurnal rotation its velocity must increase, and and the inclination i between the wind and the isobar, which is 

mnat carry the particles to tin- east of their initial meridians. If —-:—;-;- 

the wind blow towards the equator its initial moment of inertia ^ liecherche suv le mouvement des projectiles dans I'air eu ayant 
must IM applied to a larger radius, anil its velocity correspondingly igard it I'influence du mouvement diurne de la Urre\ dated 1837, prii|ted 
diiqinishetf, so that it is leh behind or falls away somewhat to the ^ris, 1839. (tl< 
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Such balloou aoundings have been made not only individually, but, 
by pre-airanged aystem, aimultaneously in combination with the 
a^nt of iiee-manned balloons above rehnred to; and at some places 
kites have been simultaneously used in order to obtain records for 
the lower atmosphere. The first experiments in simultaneous work 
were made in 1896 and 1897, when ascents were made at eight or 
more points in France, Germany and Russia. These experiments 
and the discussions to which they gave rise have emphasised the 
importance of increasing the sensitiveness of the self-recording 
apparatus, and as far as practicable the rapidity of the ventilation 
of the thermometers, and of providing more perfect protection 
against radiation from the sun or to the sky. It is beheved that 
accurate records may be attained up to at least 30,000 metres, but 
as yet only zb,ooo h^ been attained, and the records brought back 
are still under considerable criticism on account ol instrumental 
defects. In general the wind that supports a kite also furnishes 
.sufficient ventilation for the thermometer; but in the case of the 
sounding balloon, which as soon as its rapid rate of ascent diminishes 
floats along horizontally in the full sunshine, a strong artificial 
ventilation must be provided. Moreover, the sluggishness of the 
best thermometers is such that during the rapid rise the records 
of temperature that are being made at any moment really belong 
to some altitude considerably below the balloon, and a most critical 
interpretation of the records is required. Notwithstanding all 
criticisms, however, the balloon work in all localities agrees in showing 
the existence of a region above the lu.uoo-metre level, where tempera¬ 
tures cease to diminish rapidly, and may even become stationaiy. 

III.- -Physical and Theoretical Meteorology 

The ultimate aim of those who are devoted to any branch 
of science is to penetrate beyond the phenomena observed on 
the surface to their ultimate causes, and to reduce the whole 
complex of observations and empirical rules based upon limited 
experiences to a simple deductive system of mechanics in which 
the phenomena observed shall be shown to flow naturally from 
the few simple laws that underlie the structure of the universe. 
A correct “ theoria ” or physical and logical argumentation 
deducing from primary laws all the phenomena constitutes 
the noblest achievement of man in science. It is by such works 
that Newton and Laplace distinguished themselves in astronomy. 
The development of the true physical and mechanical theories 
of atmospheric phenomena has made great progress, but is still 
inferior in completeness to astronomical work, owing to the 
great complexity of the meteorological problems. The optical 
and the thermal phenomena have been very satisfactorily 
elucidated, the electrical phenomena promise to become clear, 
hut the phenomena of motion or aerodynamics have only been 
elucidated to a limited extent. We must, however, introduce 
the reader to some of the works that have been published on 
the subject, in the hope that thereby he will himself be perstitidcd 
to further study and stimulated to contribute to our knowledge. 

Between the years iSs.t and i86i Professor William Ferrel pub¬ 
lished in Gould's Astronomical Journal, Kunkle’s Mathematical 
Monthly, and the American Journal of Science several treatises on 
the motions of solids and fluids relative to the earth’s surface. His 
work resulted in the elucidation of the problems of the atmosphere, 
and in ingeninus ways, a]iplicable approximately to such complex 
caseS^’' and analytically equivalent to the arithmetical method of 
quadratures or the graphic methods of geometry, he deduced im- 
puftant relations between the density of the air, the barometric 
pressure, and (he attending winds. His essays seemed to show that 
It might be possible to treat the complex problems of meteorology 
logically and deductively by analytical, numerical and graphic 
processes, and his memoirs were the first in which observed average 
meteorological conditions were properly co-ordinated with the 
fundamental formulae of mechanics. A beautiful memoir on the 
■Steady motions of the atmosphere was published in 1868 in the 
Astronomische Nachrichten by Professor Adolph Ennan, and is 
now reprinted in vol. ii. of Abbe’s Mechanics of the Earth's Atmosphere. 
ICspy’s, Coffin’s, Henry’s and Ferrel's ideas were made the basis of 
the system of daily weather predictions published by tlic present 
writer in 1869 in the Daily Weather Bulletin of the Cincinnati 
(Observatory. Subsequently this work was taken up by the govern¬ 
ment, and greatly enlarged during 1871-1891 by the chief signal 
officers of the army, and after 1891 by the chiefs of the U.S. Weather 
Bureau. F^errel’s writings first attracted the attention of European 
meteorologists in consequence of reviews published by Hann in the 
Zeitschrift of the Austrian Meteorological Society in January 1873, 
but especially after they had been reprinted in a convenient form 
by the U.S. Signal Office as “ Bulletin No. VlII.'* In 1881 Ferrel. 
after finishing his works on the tides for the U.S. Coast and Geodetic 
Survey, began a new and extensive series of meteorological con¬ 
tributions, three of which were published by the U.S. Coast Survey 
and the rest by the Signal Office. Stimulated by the urgent needs 


of the modem weather bureaus throughout the world, <«nd the 
beauty of the mathematical problems presented, numerous maths- 
matioans have lately taken up the study of the earth's atmosphere, 
so that the literature of the subject is now far more extensive than 
is generally supposed, includi^ memoirs by Helmholtz, Kelvin, 
Bjerknes and other famous men. 

In addition to the purely mechanical problems, the numerons, 
physical problems have also been carefully treated, both mroerl- 
mentally and mathematically. The probiemt of radiation have 
been elucidated Langley, Hutchins, Angstrfim, Faschen, VloUe, 
Maurer, Crova, Cbwglson, Very, Homin, Tamara, Trabort and 
Coblendz. The thermodynamic problems have been especially . 
developed by Kelvin, Hertz, von Etezold, Ferrel, Brillouin, Neuhofi, * 
Bigelow and Margules. The physical problems involved in the 
formation of rain-drops have been studied by an optical method 
by Carl Barus, and with brilliant success, from afi electrical point 
of view, by C. T. R. Wilson and Sir J. J. Thomson at the Cavendish 
Laboratory, Cambridge, England. 

In a complete study of the mechanics of the earth's atmosphere 
we naturally begin by expressing in simple analytic formulae all 
the various conditions and laws according to which every particle 
of the air must move. Some of these conditions arc local, de^nding 
u[x>n the resistances at various points of the earth's surface; others 
are of the nature of discontinuous functions, as, for instance, when 
the ascent of moist air above a certain level suddenly rives rise to 
condensation and clouds, to the evolution of latent heat, to the 
precipitation of rain, to the shading of the air and the ground below 
the clouds, and to the sudden interception of all the solar heat at 
till- upper surface of the cloud. It seems, therefore, incredible that 
the problems of the atmosphere can ever be resolved by purely 
analytical methods; there must be devised combinations of numerical 
and graphical, and possibly even mechanical methods to repixxluce 
the conditions and give us special solutions adapted to particular 
cases. But even these special methods can only be penected in 
proportion as we attain approximate solutions of the simpler 
proDlems, and it is in this preliminary work that a good beginning 
has already been made. 

The present state of theoretical physical and mechanical 
meteorology cannot be fully presented in non-technical English 
text. It is necessary to employ algebraic formulae, or numerical 
tables, or graphic diagrams, the former being certainly the least 
cumbersome and the most generally available. The umfotm 
system of nutation devised by Professor F. H. Bigelow, and a 
very complete summary of the formulae of physical meteorology 
expressing the results of many recent students will be found 
in chapters x. and xi. of his Report on the International 
Cloud Observations, published as vol. ii. of the annual report 
of the chief of the U.S. Weather Bureau for 1898-1899. 

The fundamental laws to which the atmosphere is subject 
are as follow :— 

A. The Equation of Elastic Pressure. —The pressure shown and 
measured by the barometer is an clastic pressure acting in all direc¬ 
tions equally at the point where it is measured. By virtue of this 
clastic pressure a unit volume of air will expand in all directions if 
not rigidly enclosed, but will cool in so doing. On the other hand, 
if forcibly compressed within smaller dimensions, it will become 
warmer. For a given temperature and pressure a unit volume of 
air of a prescribed chemical constitution will have a prescribed 
definite weight. The general relations between absolute temper¬ 
ature, pressure and volume are expressed by the formula 

pu =. RT, (i) 

where T expresses the absolute temperatur^ p the elastic pressure, 

V the volume, and K is a constant which diners lor each gas, being 
29-2713 for ordinary pure dry air and 47-060 for pure aqueous 
vapour. If wc use as fundamental units the kilogram, metre and 
centigrade degree. This equation is sometimes called the law of 
Boyle and Charles, or of Gay-Lussac and Marriotte, and it is also 
known as the equation of condition for true gases, meaning thereby 
that it expresses the fact that the ideal gas would change its volume 
directly in proportion to its absolute temperature and inversely 
in proportion to its clastic pressure. All gases depart from this law 
in proportion as they approach the vaporout condition on the one 
hand, which is brought about by great pressure and low temperature, 
or the ultra-gaseous condition on the other hand, which obtains 
under high temperatures and low pressures. The more accurate 
law of Van der Waals would complicate our problems too much. 

In place of the absolute temperature T we may substitute the 
expression 273“ C. x (i -(- « t), where o is the coefficient of volu¬ 
metric expansion of the gas fur a unit degree of temperature = 0-00367 
and (is the temperature expressed on the centigrade scale. 

B. Hypsometric Conditions. —The pressure of the atmosphere at 
any place depends primarily on the weight of the superincumbent 
moss of air, and therefore diminishes as we ascend to greater heights. 

If the air is in motion, that and other considerations come in to 
afiect the pressure; but if the air is quiet relative to the earth's 
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in the heat received from the sun; for instance, what varia¬ 
tion in the earth’s atmosphere corresponds to the periodic 
variations of Hte solar spots. The general current of Helmholtz's 
investigations shows that no periodic change in the earth's atmo¬ 
sphere can be maintained for any length of time by a given periodic 
influence outside of the atmosphere. On the other hand, it is barely 
possible that wave and vortex phenomena on the sun's surface may 
have the same periodicities as regular phenomena in the earth's 
atmosphere, so that there may be a parallelism without any direct 
connexion between the two. 

An important paper on the application of hydrodynamics to 
the atmo.spherc is that by Professor V. Bjerknes, of Stockholm, 
Sweden, which was read in September iSijtj at Munich, and is now 
published in an English translation in the (/.-S'. Monthly Weather 
Revieui, Oct. 1900 (“On the Dynamic Principle oi Circulatory 
Movements in the Atmosphere "). In this memoir Bjerknes applies 
certain fundamental theorem-s in fluid motion by Helmholtz, 
Kelvin and Silberstein, and others of hir. own discoveiy to the 
atmospheric circulation. He simplifies the hydrodynamic concep¬ 
tions by dealing with density directly instead of temperature and 
pressure, and uses charts of “ isosteres," or lines of equal density, 
very much as was proposed bj' Abbe in 1889 in his J^eparatory 
Studies, where he utilized lines of eipial buoyancy or “ isostaths," 
and such as Elkholm published in 1891 ns “isodenses" and which 
were called “isopyks'' by MiUler-Hauenfels. Bjerknes has thus 
made it practicable to apply hydrodynamic principles in a simple 
manner without the necessity of analytically integrating the equa¬ 
tions, at least tor many ordinary casc.s. He also gives an important 
criterion by which we may judge in any given case between the physi¬ 
cal theoiy', according to which cyclones arc perpetually renewed, and 
the mechanical theory, according to which they are simply carried 
along in the general atmospheric current. Bjerknes's paper is 
illiistTated by another one due to Mr Sdndstrom, of Stockholm, who 
has applied these methods to a storm of September 1898 in the 
United States.' The further development of Bjerknes's methods 
promises a decided advance in theoretical and practical meteorology. 
His profound lectures at Columbia Liniversity in New York and in 
Washington in December 1905 aroused such an interest that the 
Carnegie Institution at once assigned the funds needed to enable 
him to complete and publish the applications to meteorologii of the 
methods of analysis given in detail in Bjerknes's Vorlesungen 
(Leipzig, i. 1900, ii. 1902), and in his Recherche sur les champs de 
force hydrodynamtjues (Stockholm), Acta Matematica (Oct. 1905). 
In his lectures of 190? at Columbia University Bjerknes treated 
the atmosphere as a continuous hydrodynamic'field of aerial sole¬ 
noids and forces acting on them, to which vector analysis can be 
^plied, as was done by Heaviside for electric and magnetic problems. 
Every material point is a small spherical mass of air free to extend 
or contract with pressure, temperature or moi-sture; free to rotate 
about each of three movable axes passing through its centre and to 
move along and revolve about three fixed axes through the centre 
of the earth. These numerous degrees of freedpm are easily ex¬ 
pressed in Bjerknes's notation and by his tj'pical equations of motion. 
The density at any point is recognized as the fundamental " dimen¬ 
sion " controlling inertia and movement. The observed atmospheric 
condition at any moment is shown by a scries of isodense surfaces 
intersecting potential surfaces of equal gravity and thus forming a 
continuous mass of unit solenoids. 'This field becomes either an 
electric, magnetic or hydrodynamic field according to the interpreta¬ 
tion assigned to the notations—in either case the analytical pro¬ 
cesses are identical. The analogies or homologies of these three 
sets of phenomena are complete throughout, and those of one field 
elucidate or illustrate those of the two other fields. This is the out¬ 
come of the study of such analogies begun by Euler, Helmholtz. 
Hoppe, and extensively furthered by Maxwell and Kelvin, but espe- 
ciaUy by C. A. Bjerknes. The homologies or analogies by V. Bjerknes 
are given at p. 122 of his Recherche (1905), and include the following 
six triads 
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velocity of unit mas.s 
magnetic induction 
electric „ 

intensity of the field 

velocity of energy 
intrinsic magneto polarization 
„ electric 

velocity of expansion ^r unit volume 
density of the true magnetic mass 
„ „ „ electric .. 

„ „ dynamic vortex 

„ „ steady magnetic current 

. electric „ 

specific volume 
magnetic permeability 
dielectric constant 

of IsobaricjCharts for High Levels in the 
their Dynamic Significance,'' Trans. Am. 


which have been slightly rectified by Dr G. H. Ling, Am, Journ. 
Math. (1908). In the application of Bjerknes's metlu^s of study to 
the daily weather map S&ndstrfim draws special maps to represent 
the solenoids and the forces. Barometric pressures are reduced 
from the observing stations not only down to sea-level but up to 
other level surfaces erf gravity. The differences between these l^el 
surfaces represent the work done In raising a unit mass from one level 
to the next (see Bjerknes and S&ndatr6m, A Treatise on Dynamtc 
Meteorology and Hydrography, Washington, 1908). 

The Diurnal ana Semi-diurnal Periodicities in Barometic Pressure. 
—For a long time attempts were made to explain the pmodic 
variations of the barometer by a consideration of static conditions, 
but it is now evident that this problem, like that of the circulation 
of the atmosphere, is a question of aerodynamics. A most extensive 
series of researches into the chanicfer of the phenomena from an 
observational point of view has been made by Hann, who gave a 
summary of our knowledge of the subject in the Mel. Zeit. for 1898, 
translated by R. H. Scott in the (^uart. Journ. Roy. Met. Soc. (Jan. 
1899) (see also an important addition by Hann and Trabert in the 
Mel. Zetl., Nov. 1899, and the summary of his results as given in 
his Lrhrhuch, iyo6). Hann has shown that at the earth's surface 
three regular periodic variations are established by observation, 
viz. (lie diurnal, semi-diurnal and ter-diurnal. On the higher moun¬ 
tains these variations change their character with altitude, (i) At 
the equator the diurnal variation is represented by the formula 
0 30 mm, sin (s ’-fx), where x is the local hour angle of the sun. 
In higher latitudes either north or south the coefficient Aj 30 mm. 
diminishes, but the phase angle, 5", varies greatly, generally growing 
larger. It is therefore evident that this diurnal oscillation depends 
directly on the hour angle of the sun, and probably, therefore, 
principally on the amount of heat and vapour received by the atmo¬ 
sphere from the ocean and the ground at any locality and season of 
the year. It is apparently but little affected by the wind, but some¬ 
what by altitude alxive sea; the amplitude diminishes to zero at a 
certain elevation, and then reappears and increases with the opposite 
sign; the phase angle does not change. (2) Superimjxised ujxin this 
diurnal oscillation is a larger semi-diurnal one, which goes through 
its maximum and minimum phases tivice in the course of a civil day. 
The amplitude of this varmtion is largest in equatorial regions, arid 
is expressed by the formula Au— (0-988 mm. — 0 573 mm. sin 
cos as given by Hann. or An =■ (o'92 mm. — 0-493 sin ^p) cos 
as revised by Trabert. This amplitude also may be considered as 
variable along each zone of latitude having a maximum value on 
certain central local meridians. The times at which the semi-diurnal 
phases of maximum and minimum occur are subject to laws different 
from those for the diurnal period. Within the tropics the phase 
angle is 160° and at 50' N. it is 147', and between these limits it 
seems to be the same over the whole globe, so that the phase does not 
depend clearly upon the hour angle of the sun or on the local time. 
The amplitudes appear to depend on the excess of land in the 
northern hemisphere as compared with the water and cloud of the 
southern hemisphere. The amplitude also varies during the year, 
being greatest at perihelion and least at aphelion. Hann suggests 
that this is an indirect effect of the sun's heat on the earth, as the 
northern hemisphere is hotter when the earth is in aphelion than is 
the southern hemisphere when the earth is in jTerihelion, owing to 
the prejioiiderancp of land in the north and water in the south. 
(3) The ter-diurnal oscillation has the approximate value shown by 
the formula 0-04 mm. sin (iss^-t-szr). The phase angle is sensibly 
the same evcrj'where, and the amplitude varies slightly with the 
latitude. Both phase and amplitude have a pronounced annual 
period which is as remarkable as that of the semi-diurnal oscillation; 
the maximum amplitude occurs in January in the northern hemi¬ 
sphere, and in July in the southern. 

The physics of the atmosphere has not yet been explored -Ito 
exhaustively as to explain fully these three systematic barometflc 
variations, but neither have we as yet any necessity for appegling 
to some unknown cosmic action'as a possible cause of their existenee. 
The action of the solar heat upon the illuminated hemisphere,.and 
the many consequences tliat result therefrom, may be expected to 
explain the barometric periods. The variations of sunshine and cloud 
must inevitably produce periodic variations of temperature, moisture, 
pressure and motion, whose exact laws we liave not as yet fathomed. 
Among the many methods of action that have been studied or sug¬ 
gested in connexion with the barometric variations the most impor¬ 
tant of all is the so-called tidal wave of pressure due to temperature. 
Laplace applied his investigations on the tides to the gravitational 
tide of the ocean, and when he passed to the corresponding solar and 
Innar gravitational tides of the atmosphere he was aWe to show that 
they must be inappreciable, unless, indeed, certain remarkable 
relations existed between the circumference of the earth and the 
depth of the atmosphere. As these relatons do not exist, it 4 b 
generally conceded as certain that the gravitational tides, both 
diurnal and semi-diurnal, cannot exceed a few thousandths of an 
inch of barometric pressure. On the other hand, the same process 
of mathematical reasoning enables us to investigate the action of the 
sun's heat in producing a wave of pressure that,has been called a 
pressural tide, due to the expansion of the lower layer of air on the 
illuminated half of the globe. The laws that mu-st govern these 
pressural tides have been investigated by Kelvin, Rayleigh {Phil. 
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Mag., Peb. 1890), and eapeoally by Margules {Vienaa Sttz. Bar. 
1890-1893). Tile two latter have shown the truth oi a proposition 
enunciated by Kelvin in 1882, without demonstration, to elfect 
that the tree oscillation produced by a relatively small amount of 
tide-produciug ioroe will have an amplitude that is larger for the 
half-day term than for the whole-day term. They therefore explain 
the diurnal and semi-diurnal variations oif the barometric pressure 
as simple pressural tides or waves of expansion, originally produced 
by -solar heat, bnt magnified by the resonance between forced and 
free waves in an atmosphere and on a globe having the specific 
dimensions of our own. The analytical processes by which Laplace 
and Kelvin arrived at this special ^ution of the tidal equation were 
objected to by Airy and Ferral, but the matter has been, as we think, 
most fully cleared up by Dr Q. H. Ling, in a memoir published in the 
Annais of Mathemattcs in i89(>. Uc seems to have shown that, 
although a literally correct resuh was attained by Laplace in his 
lirst investigation, yet his methods as presented in tire Micanigtie 
MtsU were at iault from a rigorous unmytical pourt of view. The 
process by which a diurnal temperature wave produces a semi¬ 
diurnal pressure oscillation, as explained by Kayleigh and Margules, 
may be stated as follows : I'he diurnal temperature wave having a 
twenty-four hours pmod is the generating fotee of a diurnal pressure 
tide, which is essentially a forced and small oscillation. Tlie natural 
period oi the free waves in the atmosphere agrees much more nearly 
with twelve than with twenty-four hours, in so far us the forced 
and the free wave.s reuiforce each other, the semi-diurnal waves are 
reinforced far more than Uie other, so that a very small semi-diurnal 
term in the temperature oscillations wiil produce a prr.ssure oscilta- 
tioii two. or three times as large as the same term would in the diurnal 
period. 1'hG.se reinforcements, liowever, depend upon the elastic 
prcsstire within the atmosphere, just as does the velocity of sound, 
it the prevailing barometric pressures were slightly increased, the 
adjustment oi the twelve-hours tree wave oi pressure to the torced 
wave of temperature could be so poifcct that the barometric wave 
would increase to an indefinite extent. For the actual temperatures 
the periodicity of the free wave is about thirteen hours, or somewhat 
longci than the forced wave of temperature, so that the barometric 
oscillation dues nut liecume excessive, it would seem that we have 
here a suggestion to the eflect that if in past geological ages the aver¬ 
age teinperaturi' at any time has lieeii about 208 " C. on the absolute 
scale, then the pressure waves could hai e been so large as to produce 
remarkable and perhaps disastrous consequences, involving the loss 
ol u portion ol the atmosphere. A mudihcatiuii of this idea of 
lesunaiice lias lieeii developed by Dr Jaenseh, of Hamburg [Met. 
Zfit., HJ07), but the general truth of the Kelvin-Margnlcs-Kayleigh 
theorem still abides. 

The Thermndyaamics of a Moist Atmospkare. — T'ae pioceding 
section deals with an incumpres.sible gas, and therefore wiui simple, 
pure hydrodynamics. If now we introduce the conception 01 an 
atmosphere of compressible gas, whose density increases with alti¬ 
tude, so that rising and falling currents change their temperatures 
by reason of the expansion and compression of the masses ot air, 
we take the first step in the combination of thermodynamic and 
hydrodynamic conditions. If we next introduce moisture, and 
take precipitation into consideratkin, we pass to the difficult prob¬ 
lems of cloud and rain that correspond more nearly to those which 
actually occur in meteorology. This comhination has been eluci¬ 
dated by the works oi Espy and Ferrel in America, Kelvin in England, 
Hann and Margules in Austria, hut especially by Hertz, Helmholtz, 
and von Hezold in Germany, and by Drillouin in France. A general 
review of the subject will be found in Professor Bigelow's report on 
the cloud work of the U.S. Weather Bureau and bis subsequent 
memoirs " On the Thermodynamics of the Atmosphere " (Monthly 
Weather Beview, 1906-1909). 

The projier treatment of this subject began with the memoir oi 
Kelvin on convective equilibrium (see Trems. Manchester Phil. Soc., 
1861). The most convenient method of dealing approximatelv 
with the problems is graphic and numerical rather than analytical, 
and in this field the pioneer work was done hy Hertz, who published 
his diagram tor adiabatic changes in the atmosphere in the Met. Zeit. 
in 1884. He considers the adiabatic changes of a kilogram of mixed 
air and aqueous vapour, the proportional weights of each being a 
and 4 respectively. In a subsequent elaborate treatment of the 
same subject by von Bezold in four memoirs published during rgSg 
and 1899, the formulae and methods are arranged so a.s to deal easily 
with the ordina^ cases of nature which are not adiabatic; he there¬ 
fore prepues diagrams and tables to illustrate the chaiiges going 
on in a unit mass of dry air to which has been added a small quantity 
of aqueous vaponr, which, of course, may vary to any extent. I^tli 
Hertz and von Bezold consider separately fonr stages' or conditions of 
atmosjffiere ; (A) The dry stage, where aqueous vapour to a limited 
extent only is mixed with the dry air. (B) The rain stage, where both 
saturated vapour and bquid particles are simultaneously present 
(C) The hail stage, where saturated aqueous vapour, and water, and 
ice are all three present. (D) The snow stage, where ice vaponr and 
snow itself, or crystals of ice, are present. "The expressions aqueous 
vapour and ice vapour do not occur in Hertz's article, but are now 
necessary, since Marvin, Fiseber and Juhlln have been able to show 
that vapour from water and vapour ftom ice exert different elastic 
pnesurea, and must therefore represent difierent modifications of 
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liquid water. According to Herts, we may easily follow this vass 
oi moist air as it rises in the atmosphere, if by expansion it cook 
adiabatically so as to go successively through the four preceding 
stages. For a few thousand feet it remains dry air. It then becomes 
cloudy and enters the second stage. Next it rises higher until the 
cloudy particles begin to ireeat into snow, sleet or hail, which charac¬ 
terizes the third stage. When the water has frozen and the cloud 
has ascended higher, it contains only ice particles and the vapour of 
ice, a condition which characterizes the fourth or snow stage. If 
in this condition we give it plenW of time the precipitated ice or anow 
may settle down, and the cloudy air, becoming dear, return to the 
first stage; but the ordinary process in nature is a circulation by 
which both the cloud and tiie sir descend together slowly, warming 
up os they descend, so that eventually the mixture returns to the 
first stage at some level lower than the clouds, though bighcc than 
the starting-point. 

The exact study oi the ordinary non-adiabatic process can be 
carried out by the help of Professor Bigelow's tables, and especially 
by the very ingenious tables published by NeubofT (Bnlin, igoo), but 
the approximate adiabatic study is so helpful that in fig. 10 we have 
traced a few lines from Hertz's 
diagram sufficient to illustrate its 
use and convenience. The reader 
will perceive a horizontal line at 
the base representing sea-level; 
near the middle of this line is zero 
centigrade; as we ascend above 
this base into the upper regions 
ot the air we come under lower 
pressures, which are sliown hy 
the figures on the left-hand side. 

'The scale of pressures is logaritli- 
mic, so that tlie corre.sponding 
altitudes would be a scale of 
equal parts. The temperature 
anil pressure at any height in 
the atmosphere are shown by 
this diagram. If the air be satur¬ 
ated at a given temperature, then 
the unit volume can contain only 
a definite number of grams of (Afwr Heiu.) 
water, and this condition is repre- Fia. 10 —Diagram for Graphic 
sented by a set of moisture lines. Method of following Adiabatic 
iudicated by short dashes, show- Changes, 
ing the temperature and -pres¬ 
sure under which 5, 10 or 20 grams of water may be contained in 
the saturated air. Let us now suppose that we arc following the 
behaviour of a kilogram mass of air rising from near sea-level, where 
it has a pressure of 730 millimetres, a temperature ol 27° C., and 
a relative humidity ot 50 %. A pointer pressuig down upon the 
diagram at 730 millimetres and 27" C. will represent this initial con¬ 
dition. A line drawn through that point jiaraliel to the moisture 
lines will show that 11 this uir were saturated it could contain about 
22 grams of ivater; but inasmuch as the relative humidity is only 
30 %, therefore it actually eontains only li grams of water, and an 
auxiliary moisture line may be drawn ior this amount, if now the 
mass ris<% and cools by expansion, the relation between pressure and 
temperature will lie shown by the line a a. Wlien this line inter¬ 
sects the inclined moisture line for 11 grams of water we know that 
the rising mass has cooled to saturation, and this occurs when the 

E essuie is al»ut 640 millimetres and the temperature 13 2° C. 

y further rise and expansion a steady condensation continues, 
but by reason of the latent heat evolved the rate of cooling is dimin 
isbed and follows the line fi e. The condensed vapour or cloud 
particles are here supposed to be carried up with the cooling air, 
but the temperature ol freezing or zero de^ees centigrade is soon 
attained—as the diagram shows—when the pressure is about 472 
millimetres. At this point the special evolution of latent heat ol 
freezing comes into play; and although the air rises higher and more 
moiature is condensed, the temperature does not lall because the 
water already convert^ into va^ur and now becoming ice is giving 
outlatent heat sufficient to counteract the cooling due to expansion. 
'This illustration from Hertz's diagram tlierelore shows uiat the 
curve for cooling temperature coincides with the vertical line for 
freeziDg, and is represented on the diagram by the short piece 6 y. 
By this expansion due to ascent the volume is increased while the 
temperature is not changed; therefore the quantity of aqueous 
vapour has increased. When the ascending mass has reached the 
level where the pressure is 463 millimetres it has also reached the 
moisture line that represents this increase in aqueous vapour. As 
this shows that the aqueous particles have now all been frozen, and 
as the air is now continuously rising, while its temperature is always 
below freezing-point, therefore at kvele alw vo this point the vapour 
that condenses from the air is supposed to pass directly over into the 
condition of solid ice. Therefore from this point onwards the falling 
tempmtures ioUow aloiig the line y y, and continue along it in¬ 
definitely. From these considerations it follows that the clouds 
above the altitude 01 freezing temperatures are essentially anow 
crystals, and if the air rises slowly there may be time for the water 
and ice to settle down towards the ground; in this case the quantity 
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of now left within the clouds must be very small, and the cloud 
hag the delicate appearance peculiar to cirrus. Herts's original 
diagram is quite covered by the.se systems of a, 0 ,y and t lines, and 
the moisture lines. The hues show the density ol the moist air at 
any stage of the process. The improved diagram by Neuhofi, 
published in 1900, is reprinted in ue second volume of Abbe's 
Mechanics of the Earth's Atmosphere, and its arrangements help to 
solve many problems suggested by the recent progress of aerial 
research. 

In von Bezold's treatment of this subject only illustrative diagrams 
are published, because the accurate figures, drawn to scale, arc 
necessarily too large aud detailed. He presents graphically the exact 
explanation of the cooling by expansion, the loss ol both mass and 
heat by the rainfall and snowfall, and the warmth of the remaining 
air when it descends as foehn winds in Switzerland and chinook 
winds in Montana. Even in the neighbourhood of a storm over low 
lands and the ocean, the warm moist air in front, after being carried 
up to the rain or snow stage, flows away on the upper west wind 
until a corresponding portion of the latter descends drier and warmer 
on the opposite side of the central low pressure. In order to have 
a convenient term expressive of the fact that two mosses of air in 
different portions of the atmosphere having different pressures, 
temperatures and moistures, would, if brought to the same pressure, 
also necessarily attain the same temperature, von Bezold introduced 
the expression " potential temperature,” and devised a simple dia 
gram by which the potential temperature may be determined for 
any mass of air whose present temperature, pressure and moisture 
are known. In an ascending mass of air, from the beginning of the 
condensation onwards, the ^tential temperature steadily increases 
by reason of the loss of moisture, but in a descending mass of air it re¬ 
mains constant at the maximum value attained by it at the highest 
point of its previous path. In general the potenbal temperatures 
of the upper strata of the atmosphere are higher than those of the 
lower. In general the so-calletf vertical temperature gradient is 
smaller than would correspond to the adiabatic rate for the dry 
stage. This latter gradient is 0 003" C' per hundred metres for the 
dry stage, but the actual atmospheric observations give about o (>°. 
Apparently this dilference represents primarily the latent heat 
evolved by the condensation of vapour as it is carried into the upper 
layers, but it also denotes in part the effect of the radiant neat 
directly retained in the atmosphere by the action of the dust and the 
surfaces of the clouds. Passing from simple changes due to ascent 
and descent, von Bezold next investigated the results of the mixture 
of different masse.s of air, having different temperatures and 
humidities, or different potential temperatures. The importance of 
such mixtures was exaggerated by Hutton, while that of thermo¬ 
dynamic processes was maintained by Espy, but the relative 
signihcaiice of the two was first clearly shown by Hann as far as it 
relates to the formation of rain, and further details have been con¬ 
sidered by von Bezold. The practical tables contained in Professor 
Bigelow's report on clouds, and those of Neuhoff as arranged for the 
use of those who follow up von Bezuld’s train of thought, complete 
our methods of studying this subject. 

A most important application of the views of von Bezold, Hertz 
and Helmholtz was published by Brillouin in his memoir of 1B9B. 
Just as we have learned that the motions of the atmosphere are 
not due either to the general distribution of heat or to local influences 
exclusively, but in part to each, and just as we have learned that the 
temperature of the air Ls not due either to radiation and absorption 
or to dynamic processes exclusively, but to both combined, so in the 
phenomena of rain and cloud the precipitation is not always due to 
the cooling by mixture, or to the cooling by expansion, or to radia¬ 
tion, but Is in general a complex result of all. The effect of the 
evaporation of cloudy particles in the production of descending 
cold currents has always been understood in a general way, l»ut was 
first brought to prominence by Espy in 1B3B, and perhaps equally, 
forcibly by Faye in 1B75. Helmholtz, in his memoirs on billows in 
the atmosphere, showed how contiguous currents may interact on 
each other and mix together at their boundary surface; but Brillouin 
explains how these mixtures produce cloud and rain—not heavy 
rains, of course, but light showers, and spits of snow and possibly hail. 
He says ; " When the layers of clear or cloudy air are contiguous, 
but moving with very difierent velocities, their motion, relative 
to the earth because of the rotation of onr globe, assumes a much 
more complicated character than that which obtains when the air 
has no hoi^ntal but only a vertical motion. We know in a general 
manner what apparent auxiliary forces must be introduced in order 
to take into MMunt this rotation, and numerous meteorologists 
have publishAURnportant works on the subject since the first memoirs 
by Ferrel. Bht tneir points of view have been very different from 
mine. The subjects that 1 desire to study are the surfaces of 
discontinuity as to velocity, temperature and cloudiness in one 
special case only. Analytical methods permit us to resolve complex 
questions only for limited areas in longitude and for contiguous 
zones within which the movements are steady, but not necessarily 
uniform nor parallel. But it is evident that one can learn much as 
to ^e condMon of permanence or destruction of annular zones 
having uniform and parallel movements. Thus simplified, the 
questions can be treated by elementary geometric methods, by means 
of \tUah we at once rediscover and complete the results given by 


Helmholtz for zones of clear air and discover a whole series of new 
results for zones of cloudy air." Among Brillouin's results are the 
following theorems ;— 

A. If the atmosphere be divided into narrow zonal rings, each 
extending completely around the globe, thus covering a narrow zone 
of latitude, and if each is within itself in convective equilibrium 
so that the surfaces of equal pressure shall be surfaces of revolution 
around the axis of rotation, then within any such complete ring 
in convective equilibrium the angular velocity of any particle of the 
air will vary in inverse ratio of the square of its distance from the 
axis of rotation, or ar* is constant; that is to say, the air will not move 
like a rotating solid, but will have a variable angular velocity, smaller 
far from the axis and greater near to it. 

B. The surfaces of equal pres.sure arc more concave towards the 
centre tlian is the surface of the globe itself, and they arc tangent 
to the latter only along the parallel where calms prevail. 

C. A heavy gaseous atmosphere resting upon a rotating friction- 
less globe divides itself into concentric rings whose angular move¬ 
ments increase as we pass from the polar region towards the equa¬ 
torial ring; the central globe rotates more rapidly tlian the equatorial 
atmospheric ring. 

D. The surface of .separation between two contiguous concentric 
rings must lie such that the atmospheric pressure shall have the 
same value as one approaches this surface from either direction, and 
the surface of seiiaration is stable if the differences of pressure in 
different parts of this .surface are directed towards the surface of 
equilibrium. As the distribution of pressure along a line parallel 
to the axis of rotation is independent of the velocity of rotation, 
the ordinary condition of stability, viz. that the gas of which the lower 
ring is composed shall be denser than that above, will hold good 
for this line. In general, any inclination of the surface of separation 
to the horizon amounting to 10" must be associated with very small 
differences of density and large differences of velocity; in practice 
the inclinations are far less tlian 10". 

E. If the surfaces of equal pressure or isobars are nearly horizontal, 
as in ordinary cases, the calculations are comparatively easy to 
make. I.el the inclination of the isobaric surface ascending towards 
the [xile be ^; let A, be a distance counted along the axis of the earth, 
and Hj the distance measured in the direction of the attraction of 
gravity: then the angle of inclination of the tsoharic surface is given 
by the equation 

tan ^1 ^ 

A, cos K 

whore \ is the complement of the angle between the direction of 
gravity and fhe line drawn to the poles, or the axis of rotation of 
the earth. The surface of separation is that over which the pressure 
is the same in two contiguous masses or zones, and is identical 
with a vertical plane only when the densities and velocities in the 
two layers have certain specific relations to each other, it can never 
lie between the isobaric surfaces that Brillouin designates as 1 and 2. 
In order that the equilibrium may be stable, it Ls necessary that when 
ascending in the atmosphere along a line parallel to the polar axis 
one should traverse layers of diminishing density. In the midst 
of any zone there caimot exist another zone of hmited altitude; 
it must extend upwards indefinitely. Whenever there is any zone 
of hmited altitude it must necessarily have, near its highest or lowest 
point, an edge by which it is attached to the surface of separation 
of two other neighbouring zones. In other words, the surfaces of 
separation of the three zones, of which one is limited and the other 
two are indefinite, must all run together at a common point or edge, 
very much as in the problem of the equihbrium of thin films. 

F. When the contiguous zones are cloudless the mixtures take 
place under the following conditions . Starting from the stable 
conditions, the cloudless mixture ascends on the polar side when the 
west wind which prevails on Uie equatorial side of the surface of 
separation is warmer, but descends between the pole and the equa¬ 
torial side of the horizon when the west wind which prevails on the 
equatorial side of the surface of separation is colder. The mixtures 
of cloudless air rapidly occupy, the whole height of the two layers that 
arc mixing. When they form along a surface that becomes unstable 
the whirlwind that is thus engendered is sensibly cylindrical at first, 
but finally becomes extremely conical. This whirlwind may be 
hmited as to height when the two contiguous masses that are mixing 
are surmounted by a tliird clear or cloudy layer which intersects 
the other two and whose lower surface is stable. (Brillouin suggests 
that possibly this corresponds to the formation of water-spouts and 
tornadoes.) 

G. When the contiguous zones arc cloudy and the mixtures 
produce decided condensations, and sometimes even precipitation, 
the study of these must follow closely in the train of thought followed 
out by vou Bezold. When the contiguous winds are feeble, but the 
temperatures are very difierent and the zones are near the equator' 
then the position of the mixture can be inverted by condensation, 
since the influence of difierence of pressure becomes predominant. 
At the equator, whatever may be the difierence of temperature, a 
mixture that is accompanied by condensation always rises if the 
surface of separation is stable. The conden.sation increases by the 
expansion, each zone of mixture being an outburst of ascend¬ 
ing cumuli. At the equator, whatever may be the difierence of 
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tcznpcTEiturCj a niixturo Acconpaziiod by condcnsfttion bIwavs 
descends when the surface of separation is unstable; moreover the 
adiabatic oompression rapidly evaporates the mixture. * 

In the last three chapters of his memoir, BriUouin applies these 
principles and other dotaUs to almodt every observed variety of 
mixtures due to the pressure of one current of air against another 
Fig. II, prepared for the U,S. Monthly Weather Review (Oct 
1897), gives live of the cases elucidated by BriUouin. In each of 
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-Diagram illustrating Clouds due to Mixture. 

these the left-hand side of the diagram is the polar side, the air 
laang cold above and the wind from the east, while the right-hand 
side is tile equatorial side, the air being warm above 
and the wind from the west. The reader will see 1 liat 
in each case, depending on the relative temperatures 
and winds, layers of cloud are formed of marked in- 
diidduaiiiv. As none of these clouds appear in the 
InlernatKiiml Cloud Atlas or the various systems of 
notation for clouds, one is all the more iniprus.sc(l 
with tlie mit>ortance of their study and the success 
with which BriUouin has opened up the w.ay for future 
investigators. ‘ We have no longer to do with jier- 
sonal and local experience, lint with an analytical 
description of a small number of cliaracteristics easy 
to comprehend and applicable at every Jocality 
throughout the globe." 

From a thermodynamic point of view the most 
important study Is that published by Margules, Uet/er 
tits Energie der Slutmc (Vienna, 1905). This work 
considers onl\’ tlie total energy and its adiabatic trans¬ 
formations within a mass of air constituting a closed 
■system. Truly adiabatic changes in closed systems 
do not occui witliiii any special jiortionof the earth’s 
atmosjiliere, neitlier can our entire atmosphere be 
considered as one such system—l>ut Margules’ results arc ajiproxi- 
mately ajiplicable to many observed ca.ses and complete (he demon- 
strahon of the general truth lliat we must not confine onr studies 
to the simpler cases treated by Espy, Roye, Sohneke, Peslin, Ferrel, 
Mohii. All imaginable combinations of conditions exist in our 
almosphere, and a method must be found to treat tlie wliole suliject 
romprohcnsivcly and rigorously. ^ 

The three equations of energy on which Margules bases his work 
are :— 

. K + S(l^ H f)-I r-o 
SI - SA r Q 
R 4 8(K -f P) + SI -- Q 

where R —energy lost by friction or converted into heat; K = 
kinetic energy due to velocity of moving masses; P=potentml energy 
due to location and gravity and pressure heat; Av-work done by 
internal forces when air is expanding or contracting; I=-intcmal 
energy due to the existing pressure and temperature; Q=^quantity 
of hMt or thermal energy added or lost during any operation and 
Winch is rcro during adiabatic processes only. 

These equations are applied to cases in which masses of air of 
dificront temperatures and moistures are superposed and then left 
free to assume stable equilibrium. It results in every case that there 
IS no free energy developed. Any condensation of moisture by expan- 


TOn u counterbalanced by redistribution of potential coetKy and bv 
the work done in the interchange oi locations. The idea ffiat baro¬ 
metric pressure gradients make the storm-winds is seen to be erron- 
eous md the primary importance of gravity gradiento is brought 
to light. The source of a storm u to be sought only In the poten- 
, t^ energy of position and in the velocity oi ascent and dtt^t, 
1 fU^ngh these are genoraUy lost sight of owing to the great horizon- 
tm and small vertical dimensioas of the storm areas. ’The horizontal 
distribution of pressure seems to be a forced transformation within 
the storm areas at the boundary surface of the earth, by reason of 
which a small part of the moss of air acquires a greater velocity than 
it could by ascending in the coldest or sinking in the warmest 
port of the storm areas. But here we come to pr^lems that cannot 
be solved by considering the energy only." 

This latter quotation emphasizes the necessity of returning to 
the equations of motion. The thermodynamics and hydrodynamics 
of the atmosphere must be studied in intimate connexion—they can 
no longer be studied si^rately. Apparently we may expect this 
next step to be taken in the above-mentioned work promised by 
y. Bjerknes, but meanwhile Professor F. H. Bigelow Tias success- 
fmly attacked some features of the problem in his " Studies on the 
rhormodynamics of the Atmosphere ’’ (Monthly Weather Review, 
lan.-JJec. 1906). In ch. iii. of his studies (Monthly Weather Review 
March 1906) Bigelow establishes a thermodynamic formula appli¬ 
cable to nun-adiabatic processes by introducing a factor n so that the 
pressure (P) and absolute temperature (T) arc connected bv the 
formula 

P,. /T 

p '■ It;] 

In our fig, 1 above given. Cottier has assumed n=i-2, but as the 
values have now been computed for all altitudes from the observa¬ 
tions given by balloons and kites, and have a very general importance 
and mlcrcst, we copy them from Bigelow's Table i6 as below 

The existence of such large values of n shows the great extent to 
which non-adiubatic i)roces8cs enter into atmospheric physics. 
Heat IS being radiated, absorbed, transferred and transformed on all 
occasions and at all altitudes. Knowing thus the thermodynamic 
structure of areas of high and low pressure we find the modifications 
needed in the energy formula for non-adiabatic processes—and 
bjgclow apjjlics the resulting formula most saU&factonly to a famous 
wateraixiut of the i9lh of August 189O over Nantucket Sound, for 
which many photographs and measurements are available. The 
taermodynainfc study of this waterspout being thus accomplished. 
It was followed by a combined thermohydrodynamic study of all 
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I storms {Monthly Weather Review, November 1907-March Kxxil 
with considerable success. 

VVe have thus paMcd in review the steady progress of mathe¬ 
matical physicists in their effmtstn unravel the complex dynamics 
ot our atmosphere. The profound importance of this subiect to 
gov^mental weather bureaus, and through them to the whole 
diligent effort to overcome the inherent 
dimciilhes of the jiroblcms. An elaborate system of studv and 
laboratory expriinentetion leading up to research in meteorology 
has been devised by Cleveland Abbe, culminating in experiments 
on models of the atmosphere as a whole by which to elucidate 
both the local Md toe general circulations on globes whose oro- 
gniphy and distribution of land and water is as irregular as that 
of file earth ® 

The Formation of Rain. —Not only has dynamic meteorology 
made the progress delineated m toe previous sections, but one of 
the most important questions in molecular physics is in process 
of being cleared up. The study of atmospheric nuclei and con¬ 
densation and toe formation of clouds in their relation to daily 
nmteorological work began with the appointment of Dr Carl Barus in 
1891 p physicist to toe U.S. WeatherBureau, and his work has been 
tabonously continued and extended in his laboratory at Providence 
Rhode Island. The formation of rain, from a physical point of view, 
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i» the ultimate step in the formation of cloud. The cloud consists, 
lihe fog, of extremely small particles, so light that they float in¬ 
definitely in the air; rain and snow represent those particles that 
have grown to be too large and heavy to be any longer sustained 
Iw the air—^that is to say, their rate of fall through the air is greater 
than the ascending component of the air in which they float. The 
process by which Urgor drojw are formed out of the lighter particles 
that constitute a cloud has not yet been satisfactorily explained. 
It is probable that either one of several processes contributes to 
bring about this result, and that in some cases all of the.se cons|)ixe 
together. The following paragraphs rcpre.sent the hypotheses that 
have marked the gradual progress of our knowledge :— 

A. Cloud particles may be driven together by the motions imparted 
to them hy the wind, and may thus mechanically unite into larger 
ones, which, as they descend more rapidly, overtake the smaller 
ones and grow into rain-drops. 

B. The particles on the upper boundary of a cloud may at night¬ 
time, or in the shade, cool more decidedly than their neighbours 
Wow them, lither by radiation or by mixture; then the air in their 
immediate vicinity becoitu's correspondingly cold, the particles and 
their envelopes of cold air sink more rapidly, overtaking, and there¬ 
fore uniting, with other]wrticles until the-largo raiii-drops are formed. 

C. Some cloud particles may tie supjiosud to be electrified jiosi- 
tively and others negatively, causing them to attract each other 
and run together into larger ones, or, again, some may be neutral 
and others charged, which may also bring about attraction and union. 

D. When any violent agitation of the air, such a.s the sound waves 
due to thunder, or cannoiiading, or other explosions, sets the jiurticles 
in motion, they may be driven togetlier until lirought into contact, 
and united into larger drops. 

li. The air-or, pro|x.Tly speaking, the vajxiur—between cloudy 
particles that is to say, within fog or cloud, is generally in a state 
of sujieraatnration; but if it is steadily rising to higher altitudes, 
thereby expanding and cooling, the supersaturation must increase 
steadily until it reaches a degree at which the molecular strain gives 
way, and a sudden violent condensation fakes place, in which 
process both the vapour and the cloud particles within a compara¬ 
tively large sphere are in.stantaneously gathered into a large drop. 
The electricity that may be dcveloVKid in this process may give 
rise to the lightning fUesh, instead of the reverse process describetl 
in the preceding paragraphs (C and D). 

F. However plausible the preceding five hypotheses have seemed 
to be, it must tie confessed that no one has ever yet observed pre- 
cipitation actually formed by these processes. The laborious 
oliservations of C. T. R. Wilson of Cambridge. Eugland, probably 
give UK our first correct idea as to the molecular processes involved 
in the formation ot rain. After having followed up the methods 
inaugurated by Aitken showing that the particles of dust floatiri,' 
in the air, no matter ol what they may be comtxised, become by pre¬ 
ference the nuclei upon wliicli tlie moisture liegins to condense when 
air is cooled by expaiusioii, Wilson then showed that in absolutely 
dustless air. having therefore no nuclei to facilitate condeusatiou. 
the latter could only occur when the air is ixxiled to a much great 't 
extent than in the case of the presence of dust; in iact, dustless air 
requires to be expanded more tlian dusty air in tlie ratio of 4 to 
or r J time.s more. The amount of tliis larger expansion may van' 
somewhat with the temperature, the moisture and the gases. Mon' 
remai'kahle still, lie sltowed tliat dustless air, having no visible or pro¬ 
bable nuclei, acquired such nuclei when a lieam of ultra -violet light, 
or of the riintgen rays, or the uranium radiation, or of ordinary 
sunlight (which possibly contains all ul these radiations), was allowed 
to pass thi'ough the moist air in his experimental tube. In other 
words, these rays produce a change in the mixed gas and vapour 
similar to the formation of nuclei, and condensation of aqueous 
vapour takes place ui>on these invisible nuclei as readily as upon 
the visible dust nuclei. Further, the presence, of certain metals within 
the experimental tiilrc also produces nuclei; but the amount of- 
expansion, and therefore of cooling, required to produce condensa¬ 
tion upon these metallic nuclei is rather larger tlian in the case of 
dust nuclei. The nuclei tlirown into the experimental tube by tlie 
discharge of electricity from a pointed metal wire produced very dense 
fogs by means of expansions slightly exceeding those required for 
ordinary dust. Finally. Wilson has been able to show that wlieu 
dust particles are electrified negatively their tendency to condense 
vapour upon themselves as nuclei is much greater tlian when they 
are electrified positively, and he suggests that the descent of the 
rain-drops to the ground, carrying negative electricity from the 
atmosphere to the earth, may perhaps explain the negative clutrge 
of the earth and the positive electricity of the atmosphere. 

At this point we come into contact witli tlie views developed by 
J. J. Thomson as to the nature of electricity and the presence of 
negative and positive nuclei in the atmosphere. According to him, 

" The molecules made up of what chemists call atoms must be still 
further subdivided, and the atoms must be conceived as made up 
of corpuscles; the. mass of a corpuscle is the same as the mass of the 
negatwe ion in a gas at low pressure. In the normal atom this 
assemblage of corpuscles forms a system which is electrical and 
neutral. Though the individual corpuscles behave like negative 
ions, yet when they are assembled in a neutral atom the negative 
effect is balanced by sometliuig which causes the space through which 
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the corpuscles are spread to act as if it had a cliarge of positive 
electricity equal in amount to the sum of the negative charges on the 
corpuscles. I regard electrification of a gas as due to the splitting 
up of some of the atoms of the gas, resulting in the detachment 
of a corpuscle from such atoms. The detached corpuscles behave 
like negative ions, each carrying a constant negative charge which 
we shall call the unit charge, while the part of the atom left 
behind behaves like a positive ion with the units positively charged 
but with a mass that is large compared with that of the negative 
ion. In a case of the ionization of the gas by rontgen or uranium 
rays, the evidence seems to he in favour of the view that not more 
than one corpuscle can be detached from any one atom. Mow the 
ions by virtue of tlicir negative charges act as nuclei around which 
drops of water condense when moist dust tree gas is suddenly 
®p^aii(.ifil. . . . C. 1, R. Wilson ha;, shown that it reijiiires a con¬ 
siderably greater e.xpansion to produce a cloud in dust-free air on 
positive ions than on negative ones, when the ions are produced by 
rSntgen rays.” It would therefore appear that the moist atmo¬ 
sphere above us may, through the action of sunlight of the lightning 
flash as well as by other means, become ionized. The negative ions 
attract moisture to themselves more readily than the positive; they 
grow to be larger drops, and descending to the earth with their 
negative charges give it negative electricity, while the atmosphere 
is lell essentially citlier positive or neutral. (See also Aimosi'iiickic 
ELKciuiciry.) 

IV.— COSMIC.tL M KTKOKOl.ObV 

Under this title have been included all possible, plausible 
or imaginary relations between the earth's atmosphere and 
interplanetary spaee or the heavenly bodies. The diffusion 
to and Iro at the outer limit of the aLniosphere, the bombard¬ 
ment by tons trnm the sun, the explanation of auroral lights 
and of magnetic storms, the influence of shooting stars and 
cornel tails, the relation of the zodiacal light and the (legen- 
schein to the atmosphere, the parallelisms between lerrestriid 
phenomena and the variations of the solar spots and protuber- 
anees, the origin of long or short climatic periods, the cause 
of special widespread cold days, the existence of lunar or solar 
gravitation tides analogous to oceanic tides, the influence of 
slow change.s in the earth's orbit or the earth’.s axis of rotalion 
—all are grouped under cosmiciil meteorology. 

lJut, in the writer’s judgment these matters, while curious 
and interesting, have no appreciable bearing on the current 
importiiiil questions of atmospherie mechanics. There seem 
to be many widespread delusions and mistakes in regard to 
these problems, analogous to the popular errors in regard to 
astrology, and it is hardly neees.sary to do more than allude 
to them here. The leading meteorologists have relegated such 
questions to the care of theoretical astronomers and physicists 
until our knowledge is more firmly established. Undoubtedly 
the earth does come under other influences than that of the 
radiation from the sun; but in the present stage of dynamic 
meteorology wo consider only this latter, and, assuming it to 
he constant as regards quantity and quality, we find the variable 
selective absorptions and reflections within our own atmosphere, 
and its complex internal mechimism afford us a bewildering 
maze of problems such that so long as these are unsolved it 
would be folly to spend time on those. 

V. —Meteorological Organizations 

During the latter half of the 19th century the prosecution 
of work in meteorology gradually passed out of the hands of 
individuals into the control of large national organizations. 
'Phis was the natural result of the discovery that, by the spread 
of the electric telegraph and ocean cables, it had become possible 
to compile daily weather-maps for large portions of the globe 
and make predictions of the weather and tlie storms for a day 
or two in advance, of sufficient accuracy to be of the greatest 
importance to the material interests of civilized nations. The 
development of wireless telegraphy since 1900 has even made it 
possible for isolated ships at sea to exchange weather telegrams, 
compile daily maps and study surroundmg storms. One by 
one every civilized nation has eslablishfed either a weather 
bureau or a meteorological office, or a bureau ol hydrography 
and marine meteorology, or an elaborate establishment for 
aerial explorations according as its special interests demanded. 
These governmental bureaus usually pursue both climatology 
and theoretical meteorology in addition to their daily practical 
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work of telegraphy, forecasting, and publication of charts. 
Although, of course, in most cases, the so-called practical work 
absorbs the greater part of the labour and the funds, yet every¬ 
where it is recognized that research and the development of a 
correct theory of the motions of the atmosphere are essential 
to any important progress in the art of forecasting. Among 
other important general works in which the official weather 
bureaus have united, we may enumerate the International 
Meteorological Congresses, of which the first was held in 1853 at 
Brussels, the second in 1873 at Vienna,and others more frequently 
since that date; the establishment of an International Com¬ 
mittee, to which questions of general interest are referred; 
the organization of a systematic exploration of the polar regions 
in the years 1882 and 1883; the general extension of the meteoro¬ 
logical services to include terrestrial magnetism as an essential 
part of the physics of the globe; the systematic exploration 
of the upper atmosphere by means of kites and balloons; and 
the universal co-operation with the U.S. Weather Bureau in 
the contribution of simultaneous data for its international 
bulletin and its daily map of the whole northern hemisphere. 
The hydrographic offices and marine bureaus of the principal 
commercial nations have united so far as practicable in the daily 
charting of the weather, but have especially developed the study 
of the climatology of the ocean, not only along the lines laid 
down by Maury and the Brussels Conference of 1853, but also 
with particular reference to the tracks of storm centro.s and 
the laws of storms on the ocean. The condition of these 
governmental organizations was discussed in the annual address 
of the Hon. F. Campbell Bayard, delivered before the Koyul 
Meteorological Society of London in January iSyy, and in the 
text accompanying Bartholomew’s Physical Atlas, vol. ili. 

The development of meteorology, in both its scientific and 
its practical aspects, is intimately dependent upon the progress 
of our knowledge of physics, and its study offers innumerable 
problems that can be solved only by proper combinations of 
mathematical theory and laboratory exp«!rimentation. The 
professors in colleges and universities who have hitherto lectured 
('n this subject have not failed to develop some features of 
dynamic meteorology, although most of their attention has been 
given to climatology. In fact, many of them have been engrossed 
m the study of general problems in molecular physics, and eould 
pvc meteorology only a small part of their attention. The 
early textbooks on meteorology were frequently mere chapters 
or sections of general treatises on physics or chemistry. The 
few prominent early cases of university professorships devoted to 
meteorology are those of the eminent Professor Heinrich Wilhelm 
Dove at Berlin, Professor Adolphe Quetelet at Brussels and 
Professor Ludwig Friedrich Kaemtz at Halle and Dorpat. In 
modem times we may point to Professor Wilhelm von Bezold 
and George Hellmannat Berlin, Professor Julius Hann at Vienna 
and Grutz, Professor Josef Maria Pemter at Linz and Vienna, 
Profes.sor Alexander Woeikof at St Petersburg, Professors Hugo 
Hildebrand-Hildebrandsson at llpsala, Henrik Mohn at Chris¬ 
tiania, Elias Loomis at New Haven, Connectieut, W. M. Davis 
and R. de C. Ward at Cambridge, Massachusetts, Alfred Angot 
and Marcel Brillouin at Paris, Hugo Hcrgesell at Strassburg, 
Arthur Schuster at Manchester, Peter Polls at Bonn, and 
Richard Bornstein at the School of j^iculture in Berlin. With 
these exceptions the great universities of the world have as yet 
given but little special encouragement to meteorology; it has 
even been stated that there is no great demand for higher 
education on the subject. On the other hand, the existence 
of thousands of voluntary observers, the profound interest in 
the weather actually taken by every individual, and the numer¬ 
ous schemes for utilizing our very limited knowledge of the 
subject through the activities of the large weather bureaus of 
the world demonstrate that there is a demand for knowledge 
perhaps even higher than the universities can offer. It would 
be very creditable to a nation or to a wealthy patron of science 
if there should be established meteorological laboratories in 
connexion with important universities, at which not only in¬ 
struction but especially investigation might be pursued, as is 
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done at the magnificent astronomical observatories that are so 
numerous throughout the world. Every atmospheric pheno¬ 
menon can be materially elucidated by exact laboratory 
experiments and measurements : theory can be confronted with 
facts; and the student can become an original investigator in 
meteorology. 

The great difficulties inherent to meteorology should stimulate 
the devotion of the highest talent to the progress of this branch 
of science. The practical value of weather predictions justifies 
the expenditure of money and labour in order to improve them 
in every detail. 

Bibliography. —Those who desire recent additions to our know¬ 
ledge should consult first Hann's Lekrbuch dsr Meteurologit (and ed., 
Leipzig, igot,) as being a systematic encyclopaedia. Of equ^ impor¬ 
tance is the Meteorolonsche Zettschrift (Berlin and Vienna, lilOb to 
date). The Atlas of Msteorology (Bartholomew, 1900), the Quattnly 
Journal of the Royal Meteorological Society (London) and the 
Monthly Weather Review (Washington) are the works most con¬ 
venient to English readers and abound with references to current 
literature. The Physical Review Science Abstracts and the port- 
schritte der Physik contain short notices of all important memoiis 
and will serve to direct the student's attention toward any special 
topic that may interest him. (C. A.) 

METER, ELECTRIC. In the public sufiply of electric energy 
for lighting and power it is necessary to provide for the measure¬ 
ment of the electric energy or quantity by devices which are 
called electric meters. Those in use may be classified in several 
way.s: (i) according to the kind of electric .supply they are 
fitted to measure, e.g. whether continuous current or alternating 
current, and if the latter, whether monophase or polyphase ; 
(ii) according to whether they record intermittently or con¬ 
tinuously ; (iii) according to the principle of their action, whether 
mechanical or elex;trolytic; (iv) according to the nature of the 
measurement, whether quantity or energy meters. The last 
subdivision is fundamental. Meters intended to measure 
electric energy (which is really the subject of the sale and 
purcha.se) are called joide meters, or generally watt-hour meters. 
Meters intended to measure electric quantity arc called coulomb 
meters and also ampere-hour meters ; they are employed for the 
measurement of public electric supply on the assumption that 
the electromotive force or pressure is constant. Most of the 
practical meters in use at the present time may be classified under 
the following five heads: wectrolytic meters, motor meters, 
clock meters, intermittent registering meters, and induction 
meters. 

Electrolytic Meiers are exclusively ampere-hour meters, measuring 
electric quantity directly and electric energy only indirectly, on 
the assumption that the pressure of the supply is constant. The first 
electrolytic house meter m connexion with public electric supply 
was described by St. George Lane-Fox. He was followed by r. J. 
Sprague and 1 . A. Edison, the last-named inventor elaborating a 
type of meter which he employed in connexion with his system of 
electric lighting in its early days. The Edison electric meter, like 
those of Sprague and Lane-Fox, was based upon the principle that 
when ail electric current flows through an electrolyte, such as sul¬ 
phate of copper or sulphate of zuic, the electrodes being plates of 
copper or zme, metal is dissolved off one plate (the anode) and 
deposited on the other plate (the cathode). It consisted of a glass 
vessel, cuntainiug a solution of sulphate of zinc, in which were piMed 
two plates ol pure amalgamated zinc. These plates were connected 
by means of a german-silver shunt, their size and the distance be¬ 
tween them being so adjusted that about ttiW part of the current 
passing through the meter travelled through the electrolytic cell 
and ol the current passed through the shunt. Before being 
placed in the cells the zinc plates were weighed. The shunted 
voltameter was then inserted in series with the electric supply mains 
leading to the house or building taking electric energy, and the cur¬ 
rent which passed dissolved the zinc from one plate and deposited 
it upon the other, so that after a certain interval of time bad elapsed 
the altered weight of the plates enabled the quantity of electricity 
to be determined from the known fact that an electric current of 
one ampere, flowing for one hour, removes i'2i,13 grammes of zinc 
from a solution of sulphate of zinc. Hence the quantity in ampere- 
hours passing through the electrolytic cell being known and the 
fracBun of the whole quantity taken by the cell being known, the 
quantity supplied to the house was determined. To prevent tem¬ 
perature from aflecting the shunt ratio, Edison joined in series with 
the electrolytic cell a copper coil the resistance of which increased 
with a rise of temperature by the same amount tliat the electrolyte 
decreased. Owing to the cost and trouble of weighing a large 
number of zinc plates, this type of meter fell into disuse. 
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A more modern type of electrolytic meter is that due to C. O. 
Bastian.‘ The whole current supplied to the house flows through 
an electrolytic cell consisting of a glass tube containing two platinum 
electrodes; the electrolyte Is dilute sulphuric acid covered with a 
thin layer of oil to prevent evaporation. As the current flows it 
decomposes the liquid and liberates oxygen and hydrogen gases, 
which escape. The quantity of electricity which is passed is esti¬ 
mated by tte diminution in the volume of the liquid. A third 
electrolytic meter of the shunted voltameter type is that of A. 
Wright. In this meter the electrolyte is a .solution of mercurous 
nitrate which is completely enclosed in a glass tube of a particular 
form, having a mercury anode and a platinum or carbon cathode. 
The current is determined by measuring the volume of the mercury 
delivered at the cathode. In the Long-Schattner electrolytic meter 
a solution nl sulphate of copper is electrolysed. 

Motor Afrters.—Amongst motor meters one well-known type be¬ 
longing to the ampere-hour species is that of S. horranti, who 
introduced it in 1883. It consists of an electromagnet within the 
iron core of which i.s a flat disk-like cavity containing mercury, 
the sides of the cavity being stamped with grooves. The thin disk 
of mercury is therefore traversed perpendicularly by lines of magnetic 
force when the magnet is excited. The current to be measured 
is passed through the coils of the electromagnet, then enters 
the mercury disk at the centre, flows through it radially in all direc¬ 
tions, and emerges at the periphery. The mass of mercury is thus 
set in motion owing to the tendency of a conductor conveying an 
electric current to move transversely across lines of magnetic force; 
it becomes in fact tlie armature of a simple form of dynamo, and 
rotates with a speed which increases with the strength of the current. 
The roughness of the surface of the cavity serves to retard it. The 
rotation of the mercury is detected and measured bv means of a 
small vane of platinum wire immersed in it. the shaft of this vaiie 
being connected by an endless screw with a counting mechanism. 
The core of the electromagnet is worked at a point far below magnetic 
saturation (see Magnetism) ; hence the field is nearly proportional 
to the square of the current, and the resistance offered to the rotating 
mercury by the friction against the sides of the cavity is nearly pro¬ 
portional to the square of the speed. It follows that the number of 
the revolutions the mercury makes in a given time is proportional 
to the quantity of electricity which is passed through the meter. 
In order to overcome the friction of the counting train, Ferranti 
ingeniously gave to the core of the electromagnet a certain amount of 
permanent magnetism. Another well-known motor meter, working 
on a somewhat similar principle, is that of Cliambcrlain and llookham. 
In its improved form this meter consists of a single horseshoe 
permanent magnet formed of tungsten-steel having a strong and 
constant field. Two air-gaps are made in this field parallel to 
each other, in one of these a cupper disk, called the brake disk, 
revolves, and in the other a copper armature disk. The latter is 
slit radially, and the magnetic field is so arranged that it perforates 
each half of the disk in opposite directions. The armature is im¬ 
mersed in a shallow vessel filled with mercury, whicli is insulated 
from the vessel and the armature, except at the ends of the copper 
strips. The current to be measured passes transversely across the 
disk and causes it to revolve in the magnetic field; at the same time 
the copper brake, geared on the same shaft, revolves in the field and 
has local or eddy currents produced in it which retard its action. 
The principle of the meter is to make the breaking and driving action 
.so strong that the friction of the train becomes immaterial in 
comparison. This meter is an ampere-hour meter and applicable 
only to continuous current circuits. Another form of motor meter 
which is much used is that of Elihu Thomson. It takes the form of 
a small dynamo having an armature and field magnets without anv 
iron core. The armature carries on its shaft a commutator made of 
silver slips, and the current is fed into the armature by means of 
brushes of silver wire. The current to be measured passes through 
the fixed field-coils, whilst through the armature passes a shunt 
current obtained by connecting the brushes across the supply 
mains through a constant resistance. The driving force is balanced 
against a retarding force produced by the rotation of a copper disk" 
fixed on the armature shaft, which rotates between the poles of a 
permanent magnet. Induced or eddy currents are thus created in 
the copper disk, and the reaction of these against the magnetic field 
oilers a resistance to the rotation of the disk. Hence when a current 
is passed through the meter, the armature rotates and increases its 
speed until the driving force is balanced against the retarding force 
due to the eddy currents in the copper brake disk. In these cir¬ 
cumstances the number of rotations made by tiie armature In a 
given time is proportional to the product of the strength of the cur¬ 
rent flowing through the armature and that flowing through the 
field-coils, the former being the current to be measured. Hence the 
meter is a watt-hour meter and measures electric energy. 1 n order 
to overcome the Iriction of the train the field-coils are wound with an 
auxiliary shunt coil which supplies a driving force sufficient to over¬ 
come the friction of the counting train. This last is geared to the 
shaft of the armature by an endleas screw, and the number of revolu¬ 
tions of the armature is reckoned by the counting-dials, which are 


‘ See Electrician, 41, lia, and Journ. Inst, Elec. Eng. (London, 
1898), 27. 547 - 


so arranged as to indicate the consumption in Board-of-Trade units 
(i Hoard-of-Trade unit 1000 watt-hours). A modification of the 
above meter with some mechanical improvements has been devised 
by S. Evershed.* 

Clock Meiers.—Among clock meters the best known is that of 
H. Aron, which is based upon a principle described by W. E. Ayrton 
and J, Perry in 1882. It can be constructed to be either an ampere- 
hour meter or a watt-hour meter, but is usually the latter. Its 
principle is as follows; Suppose there are two pendulum clocks, 
one having an ordinary pendulum and the other having a pendulum 
consisting of a fine coil of wire through which a current is passed 
proportional to the potential difference of the supply mains—in 
other words, a shunt current. Below this pendulum let there be 
placed another coil through which passes the current to be measured; 
then when currents pass through these coils the pendulum of 
the second clock will be either accelerated or retarded relatively 
to the other clock, since the action of gravity is supplemented by that 
of an electric attraction or repulsion between the coils. Hence the 
second clock will gain or lose on the other. The two clock motions 
may be geared to a single counting mechanism which records the 
difference in the rates of going of the two clocks. If the difference 
of the number of oscillations made by the two pendulums in a given 
time is small compared to the number made by either of them separ¬ 
ately, then it is easy to show that the power given to the circuit is 
measured by the gain or loss of one clock over the other in a given 
time, and can therefore be indicated on a counting mechanism or 
registering dials. By the use of a permanent magnet instead of a 
shunt coll as the bob of one pendulum, the meter can be made up as 
an ampere-hour meter. In this form it has the advantage that it 
can lie used for either continuous or alternating currents. 

In Intrrmtlienl Registering Meters some lorm of ampere-meter or 
watt-mclcr registers the current or power passing into the house; 
and a cluck motion electrically driven is made to take readings of 
the ampere-meter or watt-meter at definite intervals—say. every five 
minutes—and to add up these readings upon a set of registered dials. 
The arrangement therefore integrates the ampere-hours or watt- 
hours. Thesi- meters, of whicli one well-known form is that of 
Johnson and I'liillips, have the disadvantage of being unsuited 
for the measurement of electric supply in those cases in which it is 
irregular or intermittent—as in a theatre or hotel. 

Induction Meiers are apphcablc only in tlic case of alternating 
current supply. One of the most widely u.sed forms is the Westin^- 
hoiise-Shsllenberger. It consists of a disk of aluminium, the axis 
of which IS geared to a counting mechanism and which runs between 
the poles of permanent magnets that create eddy currents in it 
and therefore exert a retarding force. In proximity to the upper 
side of the disk is placed a coil of wire having an iron core, which 
IS a shunt coil, the ends of the coil being connected to the terminals 
of the siijiply mains. Under the disk arc two other coils which 
are placed ih series with the supply. When these la.st coils arc 
traversed by an alternating current they induce local or eddy 
currents in the disk. The current 111 the shunt coil lags qo degrees 
behind the impressed electromotive force of the circiiif to be 
measured; hence if the main current is in step with (he potential 
difference of the terminals of the supply mains, which is the case 
when the supply is given wholly to electric lamp,s, then the field 
due to the mam coil differs from that due to the shunt coil by 
yo degrees. Since thy eddy currents induced in the disk are 90 
degrees in phase behind the inducing field, the eddy currents pro¬ 
duced by the main coil arc in step with the magnetic field due to 
the shunt coil, and hence the disk is driven round by the revolution 
due to the action of the shunt coil upon the induced currents m 
the disJi. Henee tlie disk will be accelerated until the driving 
force is b.'ilanced by the retarding force due to the induced currents 
created in the disk by the permanent magnets. When this is the 
case, the number of revolutions of the meter in a given time is a 
measure of the watt-hours or energy which is passed through the 
meter. The counting mcclianism and dials may be so arranged 
as to indicate this energy directly 111 watt-hours. The meter is 
made up also in a form suitable for use with tivo or three fixed 
electric currents. (See IClectkokinetics.) 

Rer/uirements of a Good House Meter.—A gas meter which has an 
error of more than 2 % in favour of the seller 01 3 % in favour of 
the customer is not passed for use. An electricity meter should 
therefore have approximately the same accuracy. As a matter 
of fact, it is difficult to rely upon most electric meters to register 
correctly to le.ss than 4 % even between quarter-load and full 
load. Out of nearly 700 current motor meters of various makes 
tested at Munich in 1002, only 319 had an error of less than 4 %, 
whilst 259 had errors varying from 4^ to 10 %. If possible, how¬ 
ever, the departures from absolute accuracy should not be more 
than 2 % at quarter-load, nor more tlian 3 % at a full load. The 
accuracy of a meter is tested by drawing caUbration curves showing 
the iierccntage departure from absolute accuracy in its reading for 
various decimal fractions of full load. Such a test is made by 
determining with an accurate ammeter or watt-meter the current 
or power supplied to a circuit for a period measured by a good 
clock and comparing with tills the actual reading of the meter 


s 


See Journ. Inst. Elec. Eng. (London, 1899), * 9 . 743 - 
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during the same time. A common source of trouble is the short 
circuiting of the shunt coils owing to the shellacked cotton covering 
of the wire becoming moist. 

A good meter should start with a current which is not more than 
2 % of its full load current. With a supply pressure of aoo volts 
a 5 c.p. carbon filament Isimp takes only o‘i ampere; hence unless 
a meter will begin to register with ampere it will fail to record 
the current consumed by a single small incandescent lamp. In 
a large supply system such failure would mean a serious loss of 
revenue. The resistance of the meter colls causes a fall in voltage 
down the series coil which reduces the supply pressure to the con¬ 
sumer. On the other hand the resistance of the shunt coil absorbs 
energy which generally varies from i to 3 watts and is a loss cither 
to the consumer or to the supply company, according to the manner 
in which the shunt coil is connected. In those meters which are 
comjiounded—that is, have a shunt coil wound on tile field magnets 
to compensate for the friction of the train—it is important to notice 
whether tlie meter will operate or continue operating when there 
is no current in the series coil, since a meter which “ runs on the 
shunt " runs up a debt against the consumer for which it gives no 
corresponding advantage. 

Generally speaking, the price of the meter is a subordinate 
consideration. Since the revenue-earning power of a supply 
station depends entirely u]x)n its meters, inaccuracy in meter 
record is a serious matter, Ihe cost of measuring current by the 
aid of a meter is made up of three parts; (1) the prime cost of 
the meter, which vanes from £•! to for an ordinary 25-Iight 
house electric meter; (2) the capital value of the energy absorbed 
in it, which if the cost of the energy is taken at 2d. per Board-of- 
Trade unit, with interest and depreciation at (> %, may amount to 
;(io per customer; and (3) the annual working costs for repairs 
and also the wages of the staff of meter men, who take the reqmred 
montlily or quarterly readings. In the case of small and irregular 
consumers, such as the inhabitants of model dwellings and flats 
inhabited chiefly by working-cla-a tenants, coin-iii-the-slot meters 
are much employed. The customer cannot obtain current fur 
electric lighting until he has placed in a .slit a certain coin—say a 
shilling—entitling him to a certain number ol Uoard-ol-Trade units— 
•say to 2 oras the case may be. In the Long-Schattucr electrolytic 
meter, the in.sertioii of the coin depresses a copper plate or plates 
into an electrolytic cell containing a solution of sulphate of copper* 
the passage of the current dissolves the copper off one of the plates' 
the loss in weight being determined by the quantity of the electricity 
passed. As .soon as the plate has lost a certain amount of weight 
corresponding to the value of the electric energy represented bv 
the coin, the iiliitc rises out of the liquid and cuts off the current. ' 
AuTHoKiTiEs.-H. G. Solomon, hlectricity Meters (London, ignO); 
C. B. W. Gcrhardi, Electricity Meters; their Construction and 
Management (London, igoW; L. C. Keed, American Meter Practice 
(New York, 190.,); J. A. Fleming, A Handbook ior the Electrical 
Laboratory and Testing Room (Loudon, 1904); T. P. Wilmshurst 
" lilectricity Meters,” Electrician (1897), 39, 409; G. W. D. Ricks’ 

" On tlie Variation of the Constants of Klcctricity Supply Meters’ 
with Temperature and Current," Electrician (1897) 39 573 ’ 

‘ ’0*A. F.) 

METHODISM, a term ’ denoting tlie religious organizations 
which trace their origin to the evangelistic teaching of John 
Wesley. The name “ Methodist ” was given in derision to those 
Oxford students who in company with the W’esleys used to meet 
together for sjiiritual fellowship; and later on when John Wesley 
had organized his followers into “ societies ” 'the name was 
applied to them in the same spirit. It was however accepted by 
him, and in official documents he usually styles them “ the 
people called Methodists.” The fact that standards of Methodist 
doctrine are laid down as consisting of “ Mr Wesley’s Notes on 
the New Testament and the ist Series of his Sermons ” (fifty- 
three. in number), might seem to indicate a departure from 
existing systems, but it was not so. He fully accepted the 
recognized teaching of the Church of England, and publicly 
appealed to the Prayer Book and the Thirty-nine Articles 
in justification of the doctrines he preach^. Methodism 
began in a revival of personal religion, and it professed 
to have but one aim, viz. “ to spread Scriptural holiness 
over the land.” Its doctrines were in no sense new. It was 
the zeal with which they were taught, the clear distinction 
which they drew between the profession of godliness and the 
enjoyment of its power—added to the emphasis they laid upon 
the immediate influence of the Holy Spirit on the consciousness 

' "Methodism” is derived from "method” (Gr. uieoSos), a 
rule. A " methodist " is one who follows a " method,‘^the term 
Ming applied not only to the Wesleyan body, but earlier to the 
Amyraldists, and in the 17th century to certain Roman Catholic 
apologists. 
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of the Christiaii—which attracted attention, gave th«m dis- 
tinction, and evm aroused ridicule and opposition, Wesley and 
his helpers, finding Ae Anglican churcliM closed against them, 
took to preaching in the open air; and this method is still 
followed, more or less, in the a^essive evangelistic work of all the 
Methodist Churches. As followers rapidly increased thty were 
compelled to hold their own Sunday services, and this naturally 
led them to ap]Mint as preachers godly laymen possessing the 
gift of exhortation. These follow^ their ordinary avocations 
on week-days, but on Sundays preached to congregations in their 
own immediate neighbourhood, and hence were called local 
preaches as distinguished from travelling preachers. The extent 
to which the employment of the local preacher is characteristic 
of Methodism may be seen from the fact that in the United 
Kingdom while there are only about 5000 Methodist ministers, 
there are more thaii 18,000 congregations; some 13,000 con¬ 
gregations, chiefly in the villages, are dependent on local 
preachers. 

In the organization adopted to foster spiritual life the very 
characteristic “ Class-meetings for Christian fellowship ” take a 
prominent place. Membership in the church depends solely 
upon being enrolled as a member of one of these meetings for 
Christian fellowship, and thus placing oneself under pastoral 
oversight. 

The H'esleyan Methodists now represent the original body as 
founded by John Wesley in Great Britain and Ireland; but in 
America those who looked upon him .as their founder adopted 
the episcopal mode of Church government after the War of 
Independence, and have since that time been known as Episcopal 
Methodists (see below). It should be noted that the Welsh 
Calvinistic Methodisls are only slightly connected with the original 
body. They were indirectly the outcome of the evangelistic 
effort,? of Howell Harris and Rowlands. Their work received 
the sympathy of Wesley and liberal financial help from the 
Countess of Huntingdon (sec Calvinistic Methodists). For a 
time Whiteficld was leader, and we find a reference to the 
“ Whiteficldian and Wesleyan Methodists ” in the Supplement 
to the Gentleman’s Magazine for 1747, p. 619, The theological 
views of these teachers proved quite incompatible with the 
.Arminianism of Wesley, and a definite breach between them and 
him took place in 1770. The Welsh Calvinistic Methodists are 
now a branch of the Presbyterian Church. Other divisions have 
been formed at various times by secessions from the Wesleyan 
Methodists (see separate articles). They are : Methodist New 
Connexion (founded 1797-1798); Bible Christians (1815); United 
Methodist Free Churches^ (about 1836); Primitive Methodists 
(founded 1807-1810); Independent Methodist Churches (about 
1806): Wesleyan Reform Union (1850, reorganized 1859). 
These bodies have separated solely on matters of Church govern¬ 
ment and not on points of doctrine. The Primitive Methodists 
in Ireland were a small body who in 1817 seceded because they 
wished to maintain that close connexion with the Church of 
England which existed at the time of Wesley’s death, but in 1878 
they rejoined the parent body. Methodism has always been 
aggressive, and her children on emigrating have taken with them 
their evangelistic methods. (For the American branches see 
below.) 

The statistics given in the following table (not including Junior 
Society Classes) are from the Minutes of the Conference of the 
Wesleyan Methodist Church for igocp. At the death of Wesley the 
figures were : 313 preachers, 119 circuits and mission .stations, and 
76,968 members. In the United States: 97 circuits, 198 preachers 
and 43,265 members. ' 

In 1837 the membership in Great Britain and Ireland was 318 716; 
in foreign mission stations, 66,007; 'o Upper Canada, 14,000; while 
the American Conferences had charge of 650,678 members. ’ Total 
for the world; 1,049,401, with 4478 ministers. 

Three Oecumenical Conferences have been held—two at City 
Road, London, in 1881 and I 96 t, and one at Washington in 1691. 
The statistics presented at the last showed that the Church during 
the preceding decade had gained about a million members and three 
milhon adherents. At the same time there has been a steadily 


“ These first three were joined in 1907 under the name of the 
United Methodist Church. 
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growing (eeUng in iavogr of union. Canada and Australasia led 
the way, lot in these countries the Methodist Church was undivided, 
and the sciitinlent was greatly strengthened by the formation in 
the United Kingdom of the United Methodist Church m 1907. 

See ^ Ntw History of Methodism, ed. W. J. Townsend, H. B. 
Workman, George Eayrs (s vols., I.ondon, 1909). (J. A. V.) 


local and travelling preachers, and the organization of local 
societies with class leaders, stewards and trustees. The intention 
was to make American Methodism a facsimile of that in England, 
suWeet to Wesley and the British Conference—a society and not 
a Church. Pilmoor and others objected to Asbury’s strict 
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MKTHOniSM IN THE UNITED STATES 


There are in the United Stato.s sixteen distinct Methodist 
denominations, all agreeing essentially in doctrine. John Wesley 
had been conducting his llnited Societies for more than twenty 
years before the movement look root in North 'America. 


A.- - Episcopal Methodist Churches. 

Philip Embury (1729-1775), a Wesleyan local preacher, 
emigrated in 1760 from Limerick to New York. Robert Straw- 
bridge) ? - 1781), a local preacherand native of Ireland,settled 
in Mar) land. In 1766 Embury was stimulated by his relative, 
Mrs Barbara Heck, to begin Methodist preaching, and a society 
was soon formed, which grew rapidly. Embury was reinforced 
by the arrival of Thomas Webb (1724-179(1), an English Imal 
preacher and a captain in the British army. Webb and Thomas 
Taylor, a layman of superior ability, appeided to Wesley to 
send over missionaries, and the 26th annual British Conference, 


held in j 7()8, sent to the society in New York {50 and furnished _j 
passage money for two missionaries, Richard Boardinan and 
Joseph Pilmoor (1759-1825). Three years later Francis Asbury 
was sent over, and was made assistant superintendent. Mean¬ 
while Strawbridge had been preaching with success in Maryland 
and in Virginia. 

These “ advance agents " of this spiritual propaganda brought 
with them Wesley's Arminian Thcolog)'. They brought also 
“ the means of grace ’’ on which Wesley placed the greatest 
stress; such as personal testimo^’in private and public, class 
and prayer meetings, watch-nidpl, l()ve-feasts, the direct and 
fervent preachil[[| of the GospiJ^ andvthe singing of Wesleyan 
hymns, means of dreuits luid stations, exhorters. 


’ Seating 
■ Other 
* Method; 
Conferences 
of America, 



Untion, 2,574,42s. 

■ tees, n6i. s Sunday and Tliursday Schools, 
reiiresfiilcd in several Euroi>can countries by 
IS aflUiated to the Methodist Episcopal Church 
and their membcnshiji is included in the figures given 


discipline, and Wesley, hearing of the disagreement, in 
appointed Thomas Rankin (c. 1758-1810) superintendent of 
entire work of Methodism in America^ 

The First American Conference.. —'I’he first American Clnnfer- 
ence wa.s held in J 773, and consisted of ten preachers, all of whom 
were born in England or Ireland. Asbury came to America to 
remain pemianeiitly; but Rankin, unable to identify himself 
with its people, to take the test oaths required in the Revolution, 
or to sympathize with the colonies, returned to England, as did 
all the English preachers except Asbury. By May 1776 there 
wore 24 preai'liers and 4921 members; but in the linsl year of 
the Revolution there was a loss of 7 preachers and nearly 1000 
members. The next year saw extensive revivals, in sections 
removed from the seat of war, which added more than 2600 to 
the number of members. 

'I'he preachers in the South determined upon administration 
of the sacraments, and a committee was chosen whose members 
ordained themselves and others. The Northern preachers opposed 
this step, and for several years the Connexion was on the verge 
of disruption. An agreemeriL was finally made to suspend the 
administration until Wesley’s desires and judgment could be 
ascertained. He perceived that the society would disintegrate 
unless efiective measures were speedily taken, and, aided by two 
presbyters of the Church of England, early in 1784 he ordaut^$l| 
Thomas Coke (1747-1814), already a presbyter of that Church, «W| 
superintendent. He likewise ordained two of his lay preachers 
as deacons and elders, to accompany Coke, whom We.sley .sent 
to America as his commissioner to establish, for the Methodist 
Society, a system of Church government, which should incliider 
the administration of Baptism and of the Lord’s Supper. Coke 

above. The 1908 returns are: Bulgaria, 54 f' “smbm; Denmark, 
5771; Finland and St Petersburg, 1367; France, 22^3taly, 3(169; 
North Germany, 12,886; Norway, 6034; South Qctmany, 11,808; 
Sweden, 13,430; Switzerland, 94 r 9 - 

“ Western Conference only. 
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was furnished by Wesley with a document setting forth the 
grounds on which he had taken this step. Wesley also appointed 
Thomas Coke and Francis Asbury “ to be joint superintendents 
over our brethren in North America.” Soon after Coke and his 
companions arrived they met Asbury and fifteen preachers, and 
a special conference was called, which opened on the 24th of 
December 1784, in the suburbs of Baltimore, Maryland. This 
convention organized itself into a Methodist Episcopal Church, 
in which the liturgy sent by Wesley should be read, and the sacra¬ 
ments should be administered 1^ superintendents, elders and 
deacons, these elden and deacons to be ordained by a presbytery 
using the episcopal form. Coke and Asbury were unanimously 
elected superintendents. Coke, aided by his clerical companions 
from England, ordaining Asbury as deacon and elder and formally 
consecrating him a general superintendent. Several elders were 
ordained. This convention adopted the first Discipline of the 
Methodist Episcopal Church. It adopted the existing doctrinal 
standards, consisting chiefly of Wesley’s Sermons and his Notes 
on the New Testament; also twenty-five of the Articles of 
Religion of the Church of England, modified so as to eradicate 
all trace of High Church ritualism, Anglican or Roman, and the 
distinctive doctrines of Calvinism. 

The Church thus established began its ecclesiastical career 
with 18,000 members, 104 travelling preachers, about the same 
number of local preachers, and more than 200 licensed exhorters. 
There were 60 chapels and 800 regular preaching places. 

The energy of Asbury, and the position of Coke in the Church 
of England, his wealth, culture, and preaching power, greatly 
reinforced the efforts of the preachers. The administration of 
the sacraments brought peace; and many who would not unite 
with the “ Society ” asked admission to the Church. Within 
five years the number of preachers swelled to 227, and the 
members to 45,949 (white) and 11,082 (coloured). 

To hind the whole body the existing method required the con¬ 
currence of each Annual Conference with every proposition. 
This was inconvenient and occasioned much loss of time; there¬ 
fore a General Conference was established to meet once in four 
years. The first was held in 1792, and therein arose a sharp con¬ 
flict. James O'Kelly (1735-1826). a Presiding Elder in control 
of a large district, proposed that, when the list of appointments 
was read in the Conference, if any preacher was not pleased 
with his assignment he might appeal to the Conference. The 
motion being lost, O'Kell)' and several other preachers seceded. 
The Conference in 1804 limited the [rower of the Bishops by 
forbidding them to appoint any pastor for more than two con¬ 
secutive years in ( barge of the same church. As all “ travelling 
preachers " were eligible, without election, to seals in General 
Conferences, widespread dissatisfaction prevailed among the 
distant (Conferences. The era of the steamboat and the railway 
not having arrived, i! was possible 'or two Annual Conferences, 
adjacent to the seat of the General Conference, to out-vote all 
others combined. This led to a demand for the substitution 
of a delegated General Conference, which was conceded by the 
Conference of 1808 to take effect four years later. The office 
then known as the Presiding Eldership had become powerful: 
Bishops appointed the pastors to churdies, Presiding Elders to 
districts; but it was the purpose of the majority to transfer to the 
Annual Conferences the power of appointing Presiding Elders. 
The change, though discussed for many years, has not been 
accomplished. 

Several issues had been settled; but one, that of slavery, had 
to be faced. The storm burst on the Conference of 1844. Bishop 
James Osgood Andrew (1704-1871). a native of the South, had, 
by inheritance (utd marriage, become a slaveholder. After 
debettes of many days, he was requested “ to desist from the 
exerci.se of the office of Bishop while this impediment remained.” 
The Southern members declared that the infliction of such a 
stigma upon Bishop Andrew would make it impossible for them 
to maintain the influence of Methodism in the South, and a 
tentative plan of separation was adopted by the Conference by an 
almost unanimous vote. The result was that the Methodist 
Episcopal Church was bisected, and when the Cieneral Conference 


of 1848 convened it represented 780 travelling preachers and 
532,290 members fewer than it had numiMred four years 
before, 

After the Civil War the increase in membership was ndte- 
worthy. The Quadrennial Conference of 1868 rejn-esented 
222,687 members more than its predecessor: of this gain 117,326 
were in the Southern States. In 1872 lay representatives were 
admitted, the Constitution having been amended so as to make 
it legal. It was not, howe'ver, an equal representation, for though 
ministerial Conferences were represented according to their 
number, in no circumstances could there be more thw two lay 
representatives from one Annual Conference. Not till 1900 were 
lay and clerical representation equalized. In 1864 the time limit 
of pastorates was lengthened to three years, and in 1888 to 
five years. This limit was taken off in 1900, and pastors can be 
reappointed at the will of the Bishop. 

Five women prc.scnted credentials as lay delegates in 1888. 
Their eligibility was questioned; and they were denied admis¬ 
sion. For the next four General Conferences the struggle for the 
admission of women recurred. In 1900-1904 a generd re'vision 
of the Constitution took place, and the words “ lay members ” 
were substituted for “ laymen ” in that part of the Constitution 
which deals with the eligibility of delegates to the General 
Conference. 

The General Confo'ence has power to make rules and regu¬ 
lations for the Church, subject only to restrictions which protect 
the Standards of Doctrine, the General Rules, the disposition 
of the property of the B(X)k Concern and its income, the income 
of the Chartered Fund, and the right of ministers to trial before 
a jury of their peers, an appeal, and similar rights of the laity. 
By a two-thirds vole of a General Conference, and two-thirds 
votes of the members of the Annual Conference, and of the 
members of the Lay Electoral Conferences, present and voting, 
what is said in these “ Restrictive Rules ” can be altered or 
repealed, except that which deals with the Articles of Religion 
and “ the present existing and established Standards of 
Doctrine.” In the Annual Conferences the Bishop is the sole 
interpreter of law, subject to appeal to the General Conference. 
When presiding in the General Conference, a Bishop has no 
authority to deride questions of law, hut may decide questions 
of order subject to an appeal to the body. The district super¬ 
intendent visits each charge several times annually, presiding 
in the Quarterly Conference, the highest local authority in the 
Church, and he is expected to conserve the unity of the denomi¬ 
nation and a regard for laws enacted by the supreme body. In 
the absence of a Bishop the district superintendent represents 
liim, and may transfer any ministers witliin the bounds of his 
district. 

Conncxional InstUuiions.—Thc Book Concern, establishe (3 in 
1780, publishes the npc((ssary devotional books of the Church, such 
as hymnal, discipline, theological works, religious expenonce, and 
numerous magarines and papers. 

The Board of Foreign Mission.s carries on extensive operations 
in China, Japan, Korea, India and Malusia, Italy, South America 
and Mexico. It as.sists tlie Methodist Cliurches organized in Norway, 
Sweden, Denmark, Finland, Germany and Switzerland, and has 
recently established mtssions in Kussia and France. 

The Board of Home Missions and Church Extension supplies 
the foreign peoples domiciled in the United States with ministers 
of their own tongue. It assists all Engli3h-.spcaking churches in 
need of help, and secures, by gifts and time Joans, the erection of 
churches wherever needed. Invaluable coadjutors of these Boards 
are tlic Women's Foreign Missionary and the Women's Home 
Missionary societies. 

The Board of Education, with the aid of a University Senate, 
assists young people to obtain education, and raises the standard 
of seminaries, colleges and universities. TheChurch, in the United 
States, supports y colleges and universitiis and 10 theological 
■seminaries. The Freedmen's Aid Society is devoted to the educa¬ 
tional needs of the negro race in the United States, in which work 
it has been very successful. 

The Sunday School Union, Epworth Ikiague, Methodist Brother¬ 
hood, hospitals, homes for the aged, deaconpss _ homes and 
children’s institutions are maintained by an increasing army of 
workers. 

The whole number of ministers (exclusive (if fpr(ngn missions) 
in 1907 was 17,094; churches, 27,691; communicaiiU, 3,984,261. 
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The Methodist Episcopal Church South .—^After the adjourn¬ 
ment of the General Conference of 1844, the representatives of 
thirteen Conferences covering the states holding slaves appealed 
to their constituents to determine what should be done to prevent 
Methodism in the South from being deprived of its influence over 
the whites and of the privilege, till then fully accorded, of preach¬ 
ing the Gospel and teaching its precepts to slaves. In 1845 a 
representative Convention was called; this body, with the ap¬ 
proval and participation of Bishop Andrew, organized the Metho¬ 
dist Episcopal Church South. At its first General Conference, 
in 1846, the .senior Bishop of the Methodist Episcopal Church, 
Joshua Soule (1781-1867), offered himself to the Church, which 
accepted him in his episcopal capacity. William Capers (1790- 
1855) and Robert Paine (1799-1882) were elected to the Episco¬ 
pacy. The Church thus founded began with 460,000 members, 
of which 2972 were Indians, 124,961 coloured, and 1519 travel¬ 
ling ministers. 

A difficulty arose on the division of the property of the Book 
Concerns, which the Methodist Episcopal Church maintained 
involved a change in the Con.stitution. A vote to authorize the 
division failed, and the Methodist Episcopal Church South, 
hopeless of relief, brought two suits, one against the Book Concern 
in New York, and the other against the Book Concern in Cincin¬ 
nati. The former was decided in favour of the Methodist Epis¬ 
copal Church South, and the latter in favour of the Methodist 
Episcopal Church. In the latter case an appeal was taken by 
the Methodist Episcopal Church South to the Supreme Court of 
the United States, which body unanimously decided that the 
Methodist Episcopal Church South was an integral part of the 
Methodist Episcopal Church which owned the Book Concerns, 
and ordered that the Southern Church should receive u pro¬ 
portionate part of the property of both Book Concerns. The 
amount ordered by the Court was in due time received. 

The membership of the Church in i860 was more than three- 
quarters of a million; but the Church was doomed to feel the 
force of the de.strurtive elements of the Civil War. In April 1862 
New Orleans was in possession of the Federal government, 
rendering it impossible to hold the General Conference due at that 
time and place. 

At the close of the war the Missionary Society of the Church 
was $60,000 in debt, the Publishing House practically in ruins, 
and of the more than 200,000 coloured members in 1860 there 
remained fewer than 50,000. The Conference of'i866 convened 
in New Orleans. Kadii:al changes in polity were effected. 
Attendance upon class meetings, which, from the origin of the 
Church had been obligatory, was made voluntary, and the rule 
was repealed which required a probation of six months before 
admission into full membership. The time limit on the con¬ 
tinuation of pastorates was extended from two to four years. 
The most radical change was the introduction into the General 
Conference of a number of lay representatives equal to 
the number of clerical, and the admission into each Annual 
Conference of four lay delegates for each Presiding Elder's 
district. 

The coloured people, with the con.sent of the Church, withdrew 
in 1870, and formed a new Church called the Coloured Methodist 
Episcopal Church. 

The most striking denominational effort in its history was the 
maintenance of the solvency of the Publishing Hou.se, which 
was seized by the Federal Troops, and used as a United States 
printing office; with the damage done, and debts incurred in 
rebuilding, after a fire, interest, &c., the liabilities were $35,000, 
with debts $125,000 in excess of assets. The concern was 
declared insolvent; but the necessary funds were forthcoming, 
and the honour of the Church was maintained. 

Education has received unceasing attention. The titles to 175 
institutions are held by the Church, and the list of colleges and 
their character is a credit to the denomination. The most important 
Is Vanderbilt University, at Nashville, Tennessee, founded in 1872. 
and largely endowed by members of the family whose name it 
bears. The chief foreign missions are in China, Mexico, Brazil, 
Japan, Korea and Cuba. Its mission in Japan and the mission of 
the Methodist Episcopal Church and the Methodist Church of 


Canada were united in 1907 in a new organization entitled the 
Methodist Church of Japan. A distinguishing feature of this 
church is a practical veto power possessM by the bishops, to be 
exercised when the conference adopts any measure which in their 
opinion is unconstitutional. They have the right to present 
written objections, and should the General Conference by two- 
thirds vote adhere to its action, the proposal is sent down to the 
Annual Conference for ratification; otherwise It is void. Fraternal 
relations between the two great Episcopal Methodist Churches 
were fully established in 187O, and have broadened in spirit and 
sewe from that time. 

The Methodist Episcopal Church South in 1907 had (1774 ministers, 
16,136 churches, and 1,631,379 communicants. 

The A/rtcan Methodist Episcopal CAttfcA. —This body originated 
in strained relations between the white and coloured Methodists of 
Philadelphia, Pennsylvania, the result of which was, that the coloured 
people organized themselves, in 1810, into an independent body. 
They adopted as their standards the doctrines of the Methodist 
Episcopal Church, and, with a few modifications, its form of govern¬ 
ment. The Church steadily prospered, but for several years not 
proportionately in the department of education. Daniel Alexander 
Payne (1811-189.3), who had studied in the Gettysburg Theological 
Seminary, led a reform, which involved a marked elevation of the 
qualifications for ministers, and from that time the body has con¬ 
stantly risen in public estimation. Une of its peculiarities is that 
the bishops are members of the General Conference. It sustains 
Wilberforce University (at Wilberforce, Ohio) and other educational 
institutions, and has missions in Africa, South America, the West 
Indies and Hawaii. Notable orators have risen up among its 
members, who have added greatly to the rc.spcct felt for their 
race and Church. The African Methodist Episcopal Church, the 
largest Christian denuniiiiation consisting wholly of the Negro 
race, in 1907 comprised 6190 ministers, 5321 churches, and 842,023 
communicants. 

The Aprican Methodist Episcopal Zion Church.—Soma of the 
coloured .people in the city of New York, “ feeling themselves op¬ 
pressed by caste prejudice, and suffering the deprivation of Church 
privileges permitted to others,” organized among themselves in 
1796, and in the year 1800 built a church and named it Zion. 
For twenty years the Methodist Episcopal Church supplied this 
church with pastors. Then the members induced three white 
ministers to ordain as elders three of their brethren, already deacons. 
Since they had Methodist precedents for such ordination, these 
proceeded to ordain others, and established churches in Phila¬ 
delphia and New Hampshire. The elders ordained one of their 
number a bishop. As late as 18(13 the Church had only 92 ministers 
and 3000 members, but in twelve years it doubled its membership 
more than five times. In this Church the sexes are equally eligible 
to all positions. Its educational operations at first were failures, 
but gradually became successful. Its foreign missions were made 
a separate department in 1864. This Church had, in 1907, 3871 
ministers, 320(1 churches, and 373,107 communicants. 

The Coloured Methodist Episcopal Church. —In l8t)(i the General 
Conference of the Methodist Episcopal Church South authorized 
the bishops to organize its coloured members into an independent 
ecclesiastical body, if it should appear that they desired it. The 
bishops formed a number of Annual Conferences, consisting wholly 
of coloured preachers, and in 1870 these Conferences requested 
the appointment of five commissioners of the C.aucasian part of 
the Church to meet five of their own number to create an inde¬ 
pendent Church. Two Bishops of the Methodist Episcopal Church 
South presided, and ordained to the Episcopacy two coloured 
elders, selected by the eight coloured conferences. The coloured 
people by vote named the organization the Coloured Methodist 
Episcopal Church. 

The Union .imerican Methodist Episcopal Church agrees In 
doctrines and usages with other Methodist bodies. It is divided 
into Conferences and electa its Bishops for life. It had in 1907, 
18,300 members, 138 ministers, and 255 churches. 

B.— Non-Episcopal Methodist Churches. 

The Methodist Protestant Church .—In 1821 ministers and lay¬ 
men of the Methodist Episcopal Church began to criticize its 
polity, and when their utterance,s became aggressive the ad¬ 
herents to the regular order replied with equal vigour. During 
the General Conference of 1824, held in Baltimore, a Convention 
of “ Reformers ” met, and established a periodical entitled The 
Mutual Rights of the Ministers and Members of the Methodist 
Episcopal Church, and made arrangements to organize Uhion 
Societies. Travelling and local ministers and laymen were, 
expelled for schism and spreading incendiary publications. Prior 
to the Conference those expelled, and their sympathizers, 
formed themselves into a society named “ Associate Methodist 
Reformers." These sent memorials to the General Conference 
of 1828, and issued addresses to the public. After a powerful 
and painful discussion, the appeals of the expelled members of 
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CoDferences were r^ccted. The ecnttroveny centred tipoa 
repreMntatksi, the episcopacy and the presiding eldership. 

A General Convention was held on the and of Novembw 1830, 
a Constitution was adopted, and a.new organization was est^ 
lished, styled the Methodist Protestant Church. Within eight 
years it had accumulated 50,000 members, the majority of whom 
were in the South and bordering states. The Methodist Protestant 
Church has a presbyterial form of government, the powers being 
in the Conference. There is no episcopal office or General 
Superintendent ; each Annual Conference elects its own chairman. 
Jts General Conference meets once in four years. Ministers and 
laymen equal in number are elected by the Annual Conferences, 
in a ratio of one delegate for 1000 members. The General 
Conference of the Methodist Episcopal Church of 1908 sent 
delegates to the Conference of the Methodist Protestant Church, 
making overtures toward an organic union, but formal negotia¬ 
tions have not been instituted. This Church had, in 1907, 1551 
ministers, 2242 churches, and 183,894 communicants. 

TAe Wesleyan Methodist Connection or Church 0] America .—In 
the Methodist Episcopal Church slavery was always a cause of 
contention. In 1842 certain Methodist abolitionists conferred 
as to the wisdom of seceding. Among the leaders were Orange 
Scott (1800-1847), Jotham Horton and Roy Sunderland (1802- 
1885), and in a paper, which they had established, known as The 
True If erf «va«, they announced their withdrawal from the Church, 
and issued a call for a convention of all like-minded, which met 
on the 31st of May 1843, ut Utica, Now York, and founded the 
Wesleyan Methodist Connection or Church of America. The 
enterprise started with 6000 laymen and 22 travelling ministers 
of the Methodist Episcopal Church, and nearly as many more 
from the Methodist Protestant Church and other small bodies of 
Methodist antecedents. Its General Conference has an equal 
number of ministers and laymen. In less than eighteen months 
tills body had gained in members 250 %; but as the Methodist 
Episcopal Church had purged itself from slavery in 1844, and 
slavery itself was abolished in 1862, a large number of ministers 
and thousands of communicants, connected with this body, 
returned to the Methodist Episcopal Church. It had in 1907 
539 ministers, 609 churches, and 18,587 communicants. 

The Ctmgregatinnal Methodists originated in Georgia in 1S52; but 
in jxility they are not strictiy Congregational. Apjwals from the 
decision of the Lower Church may be taken to a District Conference, 
thence to the Slate llonferunce, and ultimately to the General 
Conference. This Church had, in 1907, chiefly in Southern states, 
24,000 members, 415 ministers, and 425 churches. 

The Tree Methodist Churchr^ Tliis Ixidy was organized in August 
iSfao, and was the result of ten years of agitation. A number of 
ministers and nienibers within tJie bounds of the Genesee Confer¬ 
ence, in Western New y'ork, in 1850, began to deplore and denounce 
tile decline of spirituality in the Mcthodi.sl Kpiscopal Church. TTie 
Rev. B. T, Rolierts, ilie ablest among them, was reprimanded by the 
Bishop presiding in the Annual Conference, and next year he was 
expelled. Similar proceedings were taken against others, who 
appealed to the GeneraJ Conierence ol 1800, but their expulsion 
v.is confirmed. II was the purpose of the founders to conserve 
the usage and the spirit of primitive Methodism. The government 
of the Church is simple, in all but the Episcopacy and its adjuncts 
resembling thatol the Church whence it sprang. The Free Methodist 
Ciiurch had, in 1907, 1032 ministers, nob churches, and 31,378 
communicants. 

Minor Methodist Churches.—The Primitive Methodist Church, 
as it exists in the United States, came from England. In 1907 
it reported 7013 communicants. The Independent Methodists are 
composed of congregations in Maryland, Tennessee and the District 
ol Columbia. They had fewer than 3000 members in 1907. The 
Evangelist Missionary Church comprises ministers and members 
in Ohio, who in i8S(i withdrew from the African Methodist ^iscopal 
Zion Ciiurch. They had iu 1907 about 5000 members. The New 
Cungregational Methodists in 1881 withdrew from the Methodist 
Episcopal Church South, in Georgia. They had 4022 members in 
1907. The .African Union Methodist Protestant Church dates from 
1816, and differed from the African MethodLst Episcopal Church 
in opposing itinerancy, " paid ministers,” and episcopacy. In 
1907 it had 38O7 niomhers m eight states. The Zion Union Apos- 
Mic Church was organized in 1809, in Virginia. It was reported 
in 1890 to have 2446 communicants, and shows no gain at the 
present time. 

HiBr.iocaxPHV. —Gross Alexander, History of the Methodic 
Kpiscopal Church South (New York, 1894), being vol. xi. of the 
"American Church History Series”; John Atkinson, Centennial 
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History of Amsriem M-etkoOim (Nhw York,. 1884)'; Fiucia Aatfvry, 
fournal.^ ypif., New York, ; Nathan |jws, A ffistan.of lit 
Methodist EMscopal Church front its Origin in mp to tie utntral 
Conference dfiSto (4 Vols., New York, 1839-1842); Henry B. Bascoin, 
Methodism tmd 5 MiMry (Nashville); A. H. Bassett, History of tie 
MetiodisI Protestant Churci (Kttsburg, 1878; revis^, i88a, twy); 
Thomas £. Bond, Economy of Metiadism, lUustraied and Defended', 
]. M. DuMcy, History of Methodism in the United Slates (1897).; 
H. K. Carroll, RelMous Forces of the United States (New York, 2nd ed) 
1896); Davis W. Clark, Life and Times of Elijah Hedding (New York, 
185.')); Daniel Dorchester, ChristianUy in the United States (New 
York, 1895); Edward J. Driukhouse, History of Methodist Reform 
(2 vols., BMtimore, 1899); Robert Emory, History of the Discipline 
of the Methodist Episcopal Church (New York, 1843); 'William L. 
Harris, Constitutional Powers of the General Conference (1860); 
J. W. Hood, One Hundred Years of the African Methodist EfHseopel 
Zion Church (New York, 1895); Jesse Lee, A Short History of the 
Methodists in the United Stales of America (Baltimore, 1810); 
John Lednum, History of the Rise and Progress of Methodism in 
America (1859); Alexander McCaine, History and Mystery of Metho¬ 
dist Episcopacy (Baltimore, 1829); Hollarcf N. McTyeirc, History 
of Methodism (Nashville, 1884); Joel Martin, The Wesleyan Manual, 
or History of Wesleyan Methodism (Syracuse, N.Y., 1889); Lucius 
C. Matlack, Anti-Slavery Struggle and Triumph in the Methodist 
Episcopal Church (New York, 1881); Stephen M, Merrill, A Digest 
of Methodist Law (New York, revised ed., 1888); Thomas D. Neely, 
A History of the Origin and Development of the Governing Conference 
tp Methodism (New York, 1892); id. The Evolution of Episcopacy 
and Organic Methodism (New Y’ork, 1888); Robert Paine, l.ife and 
Times of William McKendree (2 vols., Nashville, i86g; revised, 
1874); Daniel A. Payne, History of the African Methodist Episcopal 
Church (1891); James Porter, Comprehensive History of Methodism 
(New York, 187(1); A. H. RedJord, History of the Organisation of the 
Methodist Episcopal Church South (Na.shvillc, 1871)) J. M. Reid, 
Missions and Missionary Society of the Methodist Episcopal Church 
(New York, 1893), revised by J. T. Gracey; David Sherman, 
Hislory of the Revisions of the Discipline of the Methodist Kpiscopal 
Church (New Voik, 3rd cd., i8gol; Al>el Stevens, History of Metho¬ 
dism (3 vols.. New York, 1858); id. History of the Methodist 
Kpiscof/al Church (4 vols.. New York, 1864); id. The Centenary of 
.American Methodism (New York, 1866); John J. Tigerl, A Con¬ 
stitutional History of American Episcopal Methodism (Nashville, 

I ]■ K. Wakeley, Lost Chapters Recovered from the Early History 
of American Methodism (New York, 185S); Thomas Ware, Sketches 
of His Own Life and TravelsANevi York, 1839); and the Discipline 
and Journals of the various American Methodist Churches. And the 
Proceedings of the Centennial Methodist Conierence (1884); of the 
First Fxumeiiical Conference (1881); of the second Ecumenical 
Conference (1891); and of the tliird Ecumenical Conference (1901). 

(J. M, Bo.) 

METHODIST HEW COHHEXIOH, a Protestant Nonconformist 
Church, formed in 1797 by secession from the Wesleyan Metho¬ 
dists, and merged in 1907 into the United Methodist Ciiurch 
{q.v.). The secession was led by Alexander Killiam {q.v.), and 
resulted from a dispute regarding the position and rights of the 
laity, Kilham and his party desiring more power for the members 
of the Church and les.s for the ministers. In its conferences 
ministers and laymen were of equal number, the laymen being 
chosen by the circuits and in some cases byi^guardian repre¬ 
sentatives ” elected for life by conference. Otherwise the 
doctrines and order of the Connexion were the same as those of 
the Wesleyans. At the lime of the union with the Bible Chris¬ 
tians and the United Methodist Free Church in 1907 the 
Methodist New Connexion had some 250 ministers and 45,000 
members. 

HETHODIDS {c. 825-885), the apostle of the Slavs, was a native 
of Thessalonica, probably by nationality a Graecized Slav. His 
father’s name was Leo, and his family was socially distinguished; 
Methodius himself had already attained high official rank in the 
government of Macedonia before he determined to become a 
monk. His younger brother Constantine (better known as CyTil, 
the name he adopted at Rome shortly before his death) was a 
friend of Photius, and had earned the surname “ the Philo.sopher ” 
in Constantinople before he withdrew to monastic life. Con¬ 
stantine about 860 had been sent by the emperor Michael III. to 
the Khazars, a Tatar people living north-cast of the Black Sea, in 
response to their request for a Christian teacher, but had not 
remained long among them; after his return to within the limits 
of the empire, his brother and he worked among the Bulgarians 
of Thrace and Moesia, baptizing their king Bogoris in 861. 
Abbut 863, at the invitation of Rastislav, king of “ Great 
Moravia,” who desired the Christianization of his subjects, but 
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at the same time tbat they should be independent of the Gennans, 
the two brothers went to his capital (its site is unknown), and, 
besides establishing a seminary fof the education ol priests, suc¬ 
cessfully occupied themselves in presiching in the vernacular and 
in diSusi^ their translations of Scripture lessons and liturgical 
offices. &me conflict with the German priests, who used the 
Latin liturgy, led to their visiting Pope Nicholas I., who had just 
been engaged in his still extant correspondence with the newly 
converted Bulgarian king; his death (in 867) occurred before 
their arrival, but they were kindly received by his successor 
Hadrian II. Constantine died in Rome (in 869), but Methodius, 
after satisfying the pope of his orthodoxy and obedience, went 
back to his labours in “ Moravia " as archbishop of Syrmia 
(Sirmium) in Pannonia. His province appears to have been, 
roughly .speaking, co-extensive with the basins of the Raab, 
Drave and Save, and thus to have included parts of what had 
previously belonged to the provinces of Salzburg and Passau. 
In 871 complaints on this account were made at Rome, nominally 
on behalf of the archbishop of Salzburg, but really in the interests 
of the German king and his Germanizing ally Swatopluk, Rosti¬ 
slav’s successor; they were not, however, immediately successful. 
In 879, however, Methodius was again summoned to Rome by 
Pope John VIII., after having declined to give up the practice 
of celebrating mass in the Slavonic tongue; but, owing to the 
peculiar delicacy of the relations of Rome with Constantinople, 
and with the young church of Bulgaria, the pope, contrary to all 
expectation, ultimately decided in favour of a Slavonic liturgy, 
and sent Methodius (^o) back to his diocese with a suffragan 
bishop of Neitra, and with a letter of recommendation to 
Swatopluk. This suffragan, a German named Wiching, unfor¬ 
tunately proved the reverse of helpful to his metropolitan, and 
through his agency, especially after the death of John VIII. in 
882, the closing years of the life of Methodius were embittered by 
continual ecclesiastical disputes, in the course of which he is said 
to have laid Swatopluk and his supporters under the ban, and the 
realm under interdict. The most trustworthy tradition says that 
Methodius died at Hardisch on the March, on the 6th of April 
885. He was buried at Welehrad (probably Stuhlweissenberg). 

The Greek Church commemorates St Cyril on February 14 and 
.St Methodius on May j 1; in the Roman Church both are com¬ 
memorated on March 9. Their canonization (by Leo XIII. in 
1881) is noteworthy, in view of the fact that Gregory VII. and 
several other popes condemned them us Arians. "After the death 
of Methodius much of his work was undone; his successor 
Gosrad, a Slav, was expelled, with all the Slav priests, and 
the Latin language and liturgy supplanted the vernacular. On 
the 5th of July 1863 a millennial cxlebration of the two brother 
apostles was held by the people of Bohemia and Moravia. 

See Schaiarik'|^'>/aaitsrA« Alterthiimcr \ L. K. (iotz, Oc-whichte 
tier StavenaposteW Konstaniinus und Methodius (Gotha, 1897); 
N. Bonwetsen, Cyrill und Methodius, die Lehrer der Slaven (RrlanRen, 
1885), and art. in Hanck-Herzog’s Reatencyh. fUr proi. Theol. 
iv. 384, where tlic literature is cit^; G. F. Maclcar, Conversion 0/ 
the Stavs (London, 1879). 

METHUEN, BARONY OF. The English title of Baron 
Methuen of Corsham (Wilts) was created in 1838 for Paul 
Methuen (1779-1849), who had been a Tory member of parlia; 
ment for Wilts from 1812 to 1819, and then sat as a Whig for 
North Wilts from 1833 to 1838. His father, Paul Methuen, was 
the cousin and heir of the wealthy Sir Paul Methuen (1672-1757), 
a well-known politician, courtier, diplomatist and patron of art 
and literature, who was the son of John Methuen (c. j 650-1706), 
Lord Chancellor of Ireland (1697-1703) and ambassador to 
Portugal. It was the last-named who in 1703 negotiated the 
famous “ Methuen Treaty,” which, in return for the admission 
of English woollens into Portugal, granted diflercntial duties 
favouring the importation of Portuguese wines into England to 
the disadvantage of French, and thus displaced the drinking 
of ^rgundy by that of port. He and his sun were both buried 
in Westminster Abbey. The 1st baron was succeeded in the 
title by his son Frederick Henry Paul Methuen (1818 1891), and 
the^ttcr by his son Paul, 3rd baron (b. 1845), a distinguished 
sc^^r, who necame a major-general in 1890, and general officer 


commonding-in-chiet in South Africa in 1907. The 31^ baron 
joined the Scots Guards in 1864, served in the Ashanti War of 
1874 and the Egyptian War of 1882, and commanded 
Methuen’s Horse in Bechuanaland in 1S84-85, and the first 
division of the ist Army Corps in the South African War of 
1899-1902. (See Transvaal.) 

METHUSELAH, in the Old Testament, the seventh in descent 
from Adam, and father of Lamech. According to Genesis v. 21 he 
lived 969 years (see Bible: Old Testament, §5, “Chronology’’). 
The name itself has been much discussed. Holzinger interprets 
it as ‘‘ man of the javelin ” : Hommel prefers “ man of Selah,” 
Selah being the Hebraized form of the Babylonian Sarrahu («.«. 
the god Sin), and identifies it with the ’A/uc/zt/arov of Berossus. 
The form Methushael, used by the author of Gen. iv. 18 and by 
some commentators preferred for Gen. v. 21, is variously ex¬ 
plained as meaning “ man of El ” (Boll), or os a transcription 
(Sayce) of the Babylonian Mutu-sa-ili (possibly, “ man of the 
goddess ”). 

HETHVEN, a village and parish of Perthshire, Scotland, 7! m. 
W. by N. of Perth by the CaRdonian railway. Pop. of parish 
(1901), 1699. Only an aisle remains of the collegiate church 
founded in 1433 by W’alter Stewart, earl of Atholl (d. 1437). 
One mile east of the village, Methven Castle, dating partly from 
1680, occupies a fine situation in a park in which stands the 
Pepperwell oak, 18 ft. in circumference. At Dronach Haugh 
near the banks of the Almond, which bounds the parish on the 
N., the earl of Pembroke defeated Robert Bruce in 1306. At 
Lynedoch, his estate on the Almond, Thomas Graham (1748 
1843), llie Peninsular general, afterwards Lord Lynedoch, 
carried on many experiments in farming and stock-breeding. 
He formerly owned Balgowan House, about 3 m. south-west 
of Methven, where many years after his death the proprietor 
discovered, during certain alterations, the portrait of Lord 
Lyncdoch’s wife, the Hon. Mrs Graham (a daughter of the 
qth Lord Cathcart), one of Gainsborough’s masterpieces, now 
in the National Gallery in Edinburgh; 4^ m. north-west of 
Methven, occupying a beautiful position in Glcnalmond, is 
Trinity College, a public school on the English model, the first 
of its kind in Scotland, founded in 1841 through the efforts of 
W. E. Gladstone, J, R. Uope-Scotc. Dean Ramsfiy and others, 
and opened in 1847. In 1S51 Charles Wordsworth, the first 
warden, afterwards bishop of St Andrews, added the chapel. At 
Tibbermore, or Tippermuir, about 3 m. south-east of Methven, 
Montrose won the first of a series of battles over the Covenanters 
on the 1st of September 1644. 

METHYL ALCOHOL (CH„OH), the simplest aliphatic alcohol; 
an impure form is known in commerce as wood-spirit, being 
produced in the destructive distillation of wood. The naijjp 
methyl, from Gr. ni 6 v, wine, UXt;, wood, explains its origin. 
Discovered by Boyle in 1661, it was first carefully studied- bv 
Dumas and P 61 igot in 1831; its synthesis from its element.')' 
(through methane and methyl chloride) was effected by Bcrthelot 
in 1858. It is manufactured by distilling wood in iron retorts 
at about 500“ C., when an aqueous distillate, containing methyl 
alcohol, acetone, arctic arid and methyl acetic ester, is obtained. 
This is neutralized with lime and redistilled in order to remove, 
the acetic acid. The distillate is treated with anhydrous calcium 
chloride, the crystalline compound formed with tlie alcohol 
being separated and decomposed by redistilling with water. 
The aqueous product is then dehydrated with potash or lime. 
To obtain it perfectly pure the crude alcohol is combined with 
oxalic, benzoic or acetic acid, and the resulting ester separated, 
purified, and finally decomposed with potash. Methyl alcohol is 
also obtained in the dry distillation of molasses. The amount 
of methyl alcohol present in wood spirit is determined by con¬ 
verting it into methyl iodide by acting with phosphorus iodide; 
and the acetone by converting it into iodoform by boiling with aif 
alkaline solution of iodine in potassium iodide; ethyl alcohol is 
detected by giving acetylene on heating with concentrated 
sulphuric acid, methyl alcohol, under the same circumstances, 
giving methyl ether. 

Pure methyl alcohol is a colourless mobile liquid, boiling at 



66®-67“, and having a specific gravity of o’8i42 at 0“ C. It has 
a burning taste, and generally a spirituous odour, but when 
absolutely pure it is said to be odourless. It mixes in all pro¬ 
portions with water, alcohol and ether. Its compound with 
calcium cUoride has the formula Caa^-iCKjOH, and with 
barium oxide BaO' 2 CH,OH. Oxidation gives formaldehyde, 
formic acid and carbonic acid; chlorine and bromine react, but 
less readily than with ethyl alcohol. The chief industrial 
applications are for making denatured alcohol {q.v.), and as a 
solvent, e.g. in varnish manufacture; it is also used for a fuel ■ a 
purer product is extensively used in the colour and fine chemi^ 
industries. 

Methyl ohlorido, CHjCl, is a gas, boiling at - 23°, obtained by 
chlorinating methane, or better, from methyl alcohol; wood spirit 
IS treated with salt and sulphuric acid, or hydrochloric acid gas 
conducted into the boiling spirit in the presence of zinc chloride 
the evolved gas being washed with potash and dried by sulphuric 
acid. It IS also prepared by heating trimethylamine hydrochloride 
Alcohol dissolves 35 volumes and water 4. Methyl bromide is a 
liquid, specific gravity 1-73, boiling point 13“; ,neihyl iodide has 
a specific gravity of 2-ig, and boils at 43“. 

METICULOUS (through Fr. milicuieux, from Lat. meticulosus, 
timid, cautious; meius, fear), a term meaning pedantically or 
excessively careful of details, over-scrupulous, laying too much 
stress on minutiae. 

METOCHITA, THEODORE [Tiieodoros Metochites], a 
By^ntinc author, man of learning and statesman, who flourished 
during the reign of Andronicus II. Palaeologus (1282-1328). 
After the deposition of his patron by Andronicus III., Metochita 
was deprived of his office of great logothetc (chancellor) and sent 
into exile. He was soon recalled, but retired from political life 
1(1 a convent, where he died in 1332. He was a man of very great 
learning, only surpassed by Photiu.s and Michael Psellus. Ilis 
pupil Nicephorus Gregoras, who delivered his funeral oration, 
calls him a “ living library.” 

Only a few of his numerous works have been preserved. The 
best known is TiroiurniuiTiiriuA Kei itTiiuuims yru/uKui, Miscellanea 
philosophica et hisloncn (nd. C. G. Milller and T. Kiessling 
1821), containing some 120 essays; for a list of them see Fabricius' 
Ihbliothcca graeta (ed. Harles), x. 417; in these he chiefly made 
use of Sviwsius. Of his rhetorical pieces two have been published 
by L. N. Sathas in HfiruiuviKti (1872), and hvo poems 

on religious subject.-, by M. Treu (1895), The poems, dealing 
mainly with contemporary and personal matters, are written in 
hexameter, not in -the usual " political ” verse, Metochita was 
also the author of works on philosophical and astronomical subjects. 

METONIC CYCLE, in chronology, a period of iq years during 
which there are 235 lunations, so culled because discovered by 
Melon. Computation from modern data shows that 235 luna¬ 
tions are 6939 days, 16-5 hours; and 19 solar years, 0939 days, 
i4’5 hours. The relation between integral numbers of months 
and years expressed by Melon’s rule therefore deviates only two 
hours from the truth. Since ig Julian years make 6939 days, 
18 hijurs, the relation errs by only 1-5 hour when the Julian 
year is taken. Melon was an Athenian astronomer (/f. 432 b.c.). 

METONYMY (Gr. furaiw/u'a, change of name, from furd, 
denoting change, and om/ia, name), a figure of speech, in 
which the name of one thing is changed for that of another, to 
which it is related by association of ideas, as having close re¬ 
lationship to one another. Thus ‘‘ sceptre,” “ throne,” “ crown,” 
are used for royal power or authority, “ hearth and home ” is 
used for “ country,” &c. 

“ Synecdoche ’’ (Gr. (rueexSo;^'!), from ovyeKSe^fta-fiai, to join 
in receiving) i.s a rhetorical figure similar to metonymy, in 
which the part is used for the whole or vice versa, thus ” hands ” 
is used for the members of the crew of a vessel; a regiment of 
infantry is said to number so many “ bayonets,” &c. 

METOPE (Gr. /itromf, a middle space), a term in archi¬ 
tecture for the square recess between the triglyphs in a Doric 
frieze, which is sometimes filled with sculpture. 

METRE (/ttrpucij, sc. from Gr. /eeT/jor, measure), 

in prosody, the harmonious and regulated disposition of 
syllables into verse. Metrical form is .distinguished from prose 
by the uniformity of corresponding lines in relation to the 
number of syllables and the similarity of final sound (rhyme or 
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t^nMce), by the repetition of certain letters at regular intervals 
(in alliterative measure), or merely by the reg^ succession of 
ups and downs of intonation. In ancient classic poetiy the 
measure which creates the mefitical form consists only of this last 
quantitative element, which is rhy thm 

For the rules and divisions of the various metrical svstemt see 
Verse. For the restricted use of " metre " as a unit of measure- 
merit, see Metric System below. 

METRIC SYSTra (adapted from Gr. fterpov, measure), 
that system of weights and measures of which the metre is the 
fundamental unit. The theory of the system is that the metre 

* ftTdiiTjwD. pwl of a quaefrant of the earth through Paris; 
the hire or unit of volume is a cube of yV metre side; the gramme 
or unit of weight is (nominally) of the weight of a litre of 
watM at 4 C. The idea of adopting scientific measurements 
had been suggested as mly as the tyth century, particularly by 
the astronomer Jean Picard (1620—1682), who proposed to take 
as a unit the length of a pendulum beating one second at sea- 
level, at a latitude of 45°. These suggestions took practical shape 
by a decree of the National Assembly in 1790 appointing a 
committee to consider the suitability of adopting either the 
length of the seconds pendulum, a fraction of the length of the 
equator or a fraction of the quadrant of the terrestrial meridian. 
The committee decided in favour of the latter and a (ximmission 
was appointed to measure the arc of the meridian between 
Dunkirk and Mont Jony, near Barcelona. Another commis¬ 
sion was also appointed to draw up a system of weights and 
measures based on the length of the metre and to fix the nomen¬ 
clature, which on Hie report of the commission was established 
m 1795. It was not until 1799 that the report on the length of 
the metre was made. This was followed by the law of the 
10th of December 1799 fixing definitely the value of the 
metre and of the kilogramme, or weight of a litre of water, and 
the new .system became compulsory in i8oi. It was found 
necessary however to pass an act in 1R37, forbidding as and from 
the 1st of January 1840, under severe penalties, the use of any 
other weights and measures than those established by the laws 
of 1795 and 1799. 'Hie metric system is now obligatory in 
Argentina, Austria-Hungary, Belgium, Brazil, ChUe, France, 
Germany, Greece, Italy, Mexico, Netherlands, Norway, Peru, 
Portugal, Rumania, Servia, Spain, Sweden, Switzerland. Its use 
IS legalized in Egypt, Great Britain, Japan, Russia, Turkey and the 
United States. In 1875 there was constituted at Paris the Inter¬ 
national Bureau of Weights and Measure.^, which is managed by 
an international committee. The object of the Bureau is to 
make and provide prototypes of the metre and kilogramme, for 
the various subscribing countries. 

In Fngland action has frequently txxui taken both by individuaU 
and b\- ,a.s.socia lions of commercial men for the purpose of endeavour¬ 
ing to make the metric system compulsory. A Decimal As.so(nation 
was formed in 1854, but did not make very much headway. 

A bill was introduced into parliament in 1804 to make the metrii: 
system compulsory for certam purposes, but owing to government 
objections a permi.ssivc bill was substituted and subsequently 
became law as the Metric Act 181.4. It was, however, repealed 
by the Weights and Measures Act tHyS. In 1871 another bill for 
compulsory adoption was rejected by the House of Commons on 
the second reading by a majority ol five. In 1893 a representative 
delegation ol business men pressed its adoption on the chancellor 
of the exchequer (Sir W. V. Harcourt), but he declined. But in 
1897 a statute was passed, the Weights and Measiires (Metric 
bystem) Act, which legalized the use in trade of the metric system 
and abolished the penalty for using or having in one’s possession 
a weight or measure of that system, 
bee also Decimal Coinage and IVeigh-ts and Measures. 

METROCLES, a Greek philosopher of the Cynic school, was 
a contemporary of Crates, under whose persuasion he deserted 
the views of Theophrastus. It was his sister, Hipparchia, 
whose romantic attachment to Crates is a fascinating sidelight 
on the almost truculent asceticism of the Cynics. He was a 
man of peculiar strength of character, and esteemed the joys 
of life M low that he was deterred from an early suicide only 
by the influent* of Crates. His philosophical views, which were 
identical with those of Crates (q.v.), he expounded by precept 
and example with great success, and had among his pupils 
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Ueiiippus of Sinope. Having weighed the probable paina and 
pleasures of approaching old age, he decided that life had nothing 
kft for which he greatly cared, and drowned himself. He is 
said to have written several works, which he afterwards burnt. 
Of one, entitled Xpiuu, Diogenes preserves a single line (vi. 6). 

HSTBODOSUS, tlie name of five philosophers. 

1. Metrodorus of Athens was a philosopher and painter who 
flourished in the 2iid century b.c. It chanced that Paullus 
Aemilius, visiting Athens on his return from his victory over 
Perseus in b.c., asked for a tutor for his children and a painter 
to glorify his triumph. The inhabitants suggested Metrodorus 
as capable of disi harging both duties, and it is recorded that 
Aemilius was entirely satisfied (see Pliny, Nat. Hist. x^v. 135). 

2. Mktkodorus of Chios was an important member of the 
Atomistic school. A pupil of Nessus, or, as some accounts 
prefer, of Democritus himself, he was a complete sceptic. He 
accepted the Dcmocritean theory of atoms and void and the 
plurality of worlds, but held a theory of his own tlial the stars 
are formed from day to day by the moisture in the air under the 
heat of the sun. His radical scepticism is seen in the first 
sentence of his Hep! (jbi'o-oas, quoted by Cicero in the Academics, 
ii. 23 § 73. He savs, “ We know nothing, no, not even whether 
we know or not! ” and maintains that everything is to each 
person only what it appears to him to be. Metrodorus is 
especially interesting as the teacher of Anaxarchus, the friend 
of Pyrrho, and, therefore, as the connecting link between atomism 
proper and the later sreplicisin. It cannot be decided whether 
a work entitled the TpwtW quoted by Athenaeu.s (iv. 184 a) is 
by this, or another, Metrodorus. The same difliculty is found 
in the case of the Ilcpi Iirropwit referred to by the scholiast on 
Apollonius. 

3. MfiTRODOKtis of Lampsacus was the disciple and intimate 
friend of Epicurus, and is described by Cicero {de Tun. ii. 28. 02) 
as “ almost a second Epicurus.” He died in 277 b.c. at the age 
of fifty-three, seven years before his master, who adopted his 
children and in his will commended them to the care of his pupils. 
The wife of Metrodorus was Leontion, herself, like many other 
women of the time, a member of the Epicurean societ)'. Athen- 
aeus(vii. 279 E.) quotes front the words of Metrodorus .showing 
that he was in entire agreement with Epicurus, and was, if 
possible, even more dogmatic in his doetrine of pleasure. He 
censures his brother, Timocrates, who, though professedly 
Epicurean, maintained the existence of pleasures otiier than tho.se 
of the body. 

4. Another Metkouorus of I.ampsacu.s was a pupil of 
Anaxagoras, and one of the earliest to attempt to interpret 
Homer ollogorirally. He explained not only the gods but also 
the heroes Agamemnon, Achilles, Heetor, as representing 
primary elements and natural phenomena. 

5. Metrodorus of Stratonicc was a pupil, first of Apollodorus, 
and later of Carneades. He flourished about no b.c., and is 
reputed to have been an orator of great power. His defection 
from the Epicurean .school is idmost unique. It is explained by 
Cicero as being due to his theory that the scepticism of Carneades 
was merely a means of attacking the Stoics on their own ground. 
Metrodorus held that Carneades was in reality a loyal follower of 
Rato. 


METRONOME (Gr. iUt/jov, measure, and vofiot, law), an 
instrument for denoting the speed at which a musical composition 
is to be performed. Its invention is generally, but falsely, 
ascribed to Johann Nepomuk Maelzel, a native of Ratisbon 
(1772- i fag). It con-sists of a pendulum swung on a pivot; below 
the pi^flfifflw^xed weight, and above it is a sliding weight that 
regul^W fjUwelocity of the oscillations by the greater or less 
distance frompe pivot to which it is adjusted. The silent 
metronome isiRpcHcd by the touch, and ceases to beat when this 
las a scale of numbers marked on the pendulum, 
part of the sliding weight is placed under that 
to indicate the quickness of a stated note, as 
:tronome) ^=60, or ^==72, or 108, or the 

Tmmher 60 implies a second of time for each single 


impulse dies^ 
and the uj 
number 



oscillation of the pendulum-numbers lower than this denoting 
slower, and higher numbers quicker beats. The scale at first 
extended Irom 50 to 160, but now ranges from 40 to 208. A more 
complicated metronome is impelled by clock-work, makes a 
ticking sound at each beat, and continues its action till the works 
run down; a still more intricate machine has also a bell which 
is struck at the first of any number of beats willed by the 
person who regulates it, and so signifies the accent as well as the 
time. 

The earliest mstrumeni of the kind, a weighted pendulum of 
variable length, is described in a paper by Etienne I.x5uU^ (Paris, 
1O9O; Amsterdam, 11^98). Attempts were also made by Enbrayg 
(1732) and Clabory (1771). Harrison, who gained the prize awarded 
by the linglish governmenl for his chionometer, pulilished a de¬ 
scription oi an instrument tor the purpose in 177.S. Davaux (1784), 
PeUetier, Abel liurja (1790) and Weiske (also 1790) described 
their variou.s expenmenls ior measuring musical time. In 1813 
Gottfried Weber, the composer, theorist and essayist, proposed a 
weighted ribbou graduaied by incbe.s or smaller divisions, which 
might lie held or otherwise fixed at any ilesired length, and would 
inialUbly oscillate at the same speed so loug as the impulse lasted. 
Stbckel and Zmeskall produced each an iu.strunient; and Maelzel 
made some slight modification of that by the former, about tlie 
end of iSia, which he announced as a new invention of ids own, 
and cxliibited from city to city on the (Continent. It was, as 
nearly as can be a.scertained, in 1812 that WiiiUcl, a mechanician 
oi .Anuturdam, devised a plan for reducing the inconvenient length 
of all existing instruments, on the principle of the double pendulum, 
rocking on bofli sides ol a centre and Iialancod by a fixed and a 
variable weight. He siicnt three years 111 eomiileting it, and it is 
described and commended in the Refwtt «/ the Netherlands Academy 
0/.Science.! (Aug. 14,1815). Maelzel tliereupoii went to Amsterdam, 
saw Winkil and insjxicted his invention, and, recognizing its great 
supcnorilv to what be called his own, oMered to buy all right and 
title io it. Wiukel refused, and so Macly-el constructed a copy of tlie 
instrument, to which he added nothing but the scale ol numbers, 
took this copy to I'arLs, obtained a piatenl for it, and in iHiC estate 
lislv'd there, in his own name, a manufactory for metronomes. 
When the iinjiostor I'evisited Amsterdam, the invcnlor instituted 
proceedings agaimst him for his piracy, aud the Academy ol Sciences 
decided in Winkcl's favour, declaring tiliat thi' graduated scale was 
the only point in which the instrument of Maelzel diflered trom Ins. 
Maelzel’s scale was needlessly and arbitrarily cuiuplieated, [iroceed- 
ing by twos from 40 to lio, by threes from bo to 72, by fours trom 
72 to 120, by sixes from 120 to t.)4, and liy eights from 144 to 208. 
Dr Crotch constructed a time measurer, and Henry Smart (the 
violinist, father of tlie cuuijxiser of the same name) made another 
iu 1821, Iwtti belore that recoiled as Maelzel's was known in 
England. In 1SK2 James Mitchell, .i Scotsman, made an uigcnious 
amplification oi the Maelzel clock-work, reducing to mecluimcal 
(ieinonslration what formerly rested wholly on the Icchug ol the 
IK'rformer. 

Although “ Maelzel's metronome ” has universal acceptance, the 
silent tnetrouome and still more Weber's graduatcxl nbbon arc 
greatly to be preferred, for the clock-work of tlic other is liable tu 
lie nut of order, and needs a nicety of regulation which is alniMti, 
impossible; for instance, when Sir George Smart had to 
traditional times of the several pieces in the Dettingen Tc 
Iu* tfsted them by twelve nK'tronoines, no two of which l)eat Whether.' 
The value of tlie macliiue is exasBerated, for no hvijag performer 
could execute a piece in unvaried time Ihrouglioujt, ancTno student 
could practise under the tyranny oi its beast* and conductors of 
music, nay, composers themselves, wilW^vonduct same piece 
slightly slower or quicker on different occasions^ according to the 
circumstances of pcrfonnancc. ^ 

METROPOLIS (Gr. firiTyfp, mother, irdXts, city), properly a 
mother-city, and so the name of the parent state from which 
colonies were founded in ancient Greece (see Greece, sect. 
History, Ancient). The word was used in post-classical I.atin for 
the chief city of a province, the seat of the government, and in 
particular ecclesiastically for the seat or sec of a metropolitan 
bishop (see Metropolitan). It is thus used now for the capital 
of a country, which contains the variou.s official buildings of the 
administrative departments, the Hou.ses of I’arliament, &c. In 
the ca.se of l.ondon, the term “ metropolitan ” is sometimes 
applied to the whole area including the “ City of London,” 
e.«. “Metropolitan Asylums Board”; and- sometimes, as in ' 
“ Metropolitan Police,” excludes the City, which has its own 
police force (see I/^ndon). 

METROPOLITAN (Lat. mclropolilanus, Gr. /ziTr/Mn-oXt-r^t), 
in the Christian Church, the title of a bishop who has the over¬ 
sight over bishops of subordinate sees. In the Western church 
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the metropolitan is practically the same as the archbishop (f.v.); 
in the Kastem Church he ranks above the archbishop, but Mow 
the patriarch (?•».)• Metropolitans first appear in the East in the 
4th century as presiding over a province (provincia or imipxio), 
and their see is fixed in the principal town (lairpcnroKii) of 
the province, which remains the normal custom both in East and 
West. In Africa, however, the metropolitan jurisdiction was 
exercised by the senior bishop (primas, primae sedis episcnpus, 
senex) for the time being, a custom which prevailed for a time 
also in Spain. Thus, too, in the Scottish Episcopal Church 
and the Protestant Episcopal Church of America there are no 
metropolitans, the primas being the senior bishop. 

BtETSU, OABRI^ (1630-1667), Dutch painter, was the son 
of Jacob Metsu, who lived most of hi^ays at Leiden, where he 
was three times married. The last o^ese marriages was cele¬ 
brated in 1625, and Jacomma Gamijens, herself the widow of a 
painter, gave birth to Gabriel in 1630. According to Houbraken 
Metsu was taught by Gerard Dow, though his early works do not 
lend colour to this assertion. It is certain, howe.ver, that he was 
influenced in turn by Jan Steen, Rembrandt, and Hals. Metsu 
was registered among the first members of the painters’ corpora¬ 
tion at Leiden; and the books of the gild also tells us that he 
remained a member in 1649. In j 650 he ceased to subscribe, and 
works bearing his name and the date of 1653 give countenance 
to the belief that he had then .settled at Amsterdam, where he 
probably continued his studies under Rembrandt. One of his 
earliest pictures is the “ Lazarus ’’ at the .Strassburg Museum, 
painted under the influence of Jan Steen. Under the influence 
of Rembrandt he produced the “ Woman taken in Adultery,” a 
large picture with the date of 1653 in the Louvre. To the same 
period belong the “ Departure of Hagar,'' formerly in the Thor^ 
collection, and the “ Widow’s Mite ” at the Schwerin Gallery. 
But he probably observed that sacred art was ill suited to his 
temper, or he found the field too strongly occupied, and turned to 
other subjects for which he was better fitted. That at one time 
he was deeply impressed by the vivacity and bold technique of 
Frans Hals can be gathered from Lord Lonsdale’s picture of 
‘‘ Women at a Fishmonger’s Shop.” What Metsu undertook 
and carried out from the first with surprising success was the low 
life of the market and tavern, contrasted, with wonderful 
versatility, bv incidents of high life and the drawing-room. In 
no single instance do the arUstie lessons of Rembrandt appear 
to have been lost upon him. The same principles of light and 
shade which had marked his schoolwork in the “ Woman taken 
in Adultery " were applied to subjects of quite a different kind. 
A group in a drawing-room, a .series of groups in the market¬ 
place, or a single figure in the gloom of a tavern or parlour, 
was treated with the utmost felicity by fit concentration and 
gradation of light, a warm flush of tone pervading every part, 
and, with that, the study of texture in .stuffs was carried as far 
as it had been by Ter Borch or Dow, if not with the finish or 
the hit) of I)e Hooch. 

Metsu went to Amsterdam before 1655, married in 1658, and 
became a citizen of that city in t65q. One of the best pictures of 
Metsu's manhood is the “ Market-place of Amsterdam,” at the 
Louvre, respecting which it is difficult to distribute praise in fair 
proportions, so excellent are the various parts, the characteristir 
movement and action of the dramatis personae, the selection of 
faces, the expression and the gcsture,and the texture of the things 
depleted. Equally fine, though earlier, iU-e the “ Sportsman ” 
(dated 1661) and the “ Tavern ” (also 1661) at the Hague and 
Dresden Museums, and the “ Game-Dealer’s Shop,” al.so at 
Dresden, with the painter’s signature and 1662. Among the fit'c 
examples of the painter at the Wallace Collection, including 
the “ 'f'abby Cat,” the “ Sleeping .Sportsman.” which cost Lord 
Hertford £3000, is an admirable example technically considered. 
Among his finest representations of home life are the “ Repast ” 
at the Hermitage in St Petersburg; the “ Mother nursing her 
Sick Child ” of the Steengracht Gallery at the Hague; the 
“ Amateur Musicians ” at the Hague Gallery; the “ Duet ” and 
the “ Music Lesson ” at the National Gallery, and many more 
examples at nearly all the leading European galleries. 
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Pkinck (1773-1859), Austrian statesman and diplomatist, was 
bom at Cohlau on the isth of May 1773. His father, (^nnt 
Franz Georg Karl von Mettemich-Winneburg zu Beilstein') 
(d. 1818), was a diplomatist who had passed from the tervice of 
the archbishop-elector of Trier to that of the court of Vienna; 
his mother was Countess Maria Beatrix Aloisia von Kagenegg. 
At the time of Clemens Mettemioh’s birth, and for some time 
subsequently, his father was Austrian ambassador to the courts 
of the tjpee Rhenish electors, and the boy was thus from Hie 
first brought up under the influence of the tone and ideas which 
flourished in the small German courts that lay within the sphere 
of influence of the France of the aruien ri^ime. In 1788 he went 
to the university of Strassburg, where he studied German 
constitutional law; but the outbreak of the French Revolution 
caused him to leave after two years. Metternich was a witness 
of the excesses of the mob in Strassburg, and he ascribed his 
life-long hatred of political innovation to these early experiences 
of the victory of liberal ideas. In 1790, by way of striking 
contrast, he was deputed by the Catholic bench of the West¬ 
phalian coUege of counts to act as their master of the ceremonies 
at the coronation of the emperor Leopold 11 . at Frankfort, a 
function which he again performed at the coronation of Francis 
II. in 1792. The intervening time he spent at Mainz, attending 
the university and frequenting the court of the archbishop- 
elector, where his impressions of the Revolution were strength¬ 
ened by his intercourse with the French emigres who had made 
it their centre. The outbreak of the revolutionary war drove 
him from Mainz, and he went to Brussels, where he found 
employment in the chancery of his father, at that time Austrian 
minister to the government of the Netherlands. Here, in 
August 1794, he issued his first publication, a pamphlet in 
which he denounced the “ shallow pates ” of the old diplomacy 
and argued that the only way to combat the French revolution¬ 
ary armies was by a levee en masse of the populations on the 
frontier of France—singular views for the statesman who was 
destined to be the last great representative of the old diplomacy 
and the greater part of whose life was to be spent in combating 
the national enthusiasms by which the revolutionary power of 
France was ultimately overthrown. 

After a long stay in England, where he made the acquaintance 
of the prince of Wales (afterwards George IV.), Metternich went 
to Vienna; and on the 27th of September 1795 he married at 
Austerlitz the countess Eleonore von Kaunitz, a grand-daughter 
of that Austrian chancellor who in many respects was his 
prototype. Thi.s alliiuice not only brought him great estates 
in Austria, but introduced him into the most exalted circles of 
Viennese .society. Here he was well qualified to hold his own 
by reason of his handsome presence, the exquisite courtesy of 
his addre.ss and a certain reputation for gallantry. He was 
far, however, from being a mere carpet diplomatist. His 
interests were many and varied, and he found time for the 
serious study of natural science and medicine. In December 1797 
he was chosen by the Westphalian counts as their representative 
at the Congress of Rastadt, where he remained till 1799. This 
was his first experience of the great world of practical politics 
and especially of those rough diplomatists of the Revolution of 
whom in his letters he has left so vivid a description. In 
January 1801 he was appointed Austrian envoy to the elector 
of Saxony. His two years’ stay at the court of Dresden was 
mainly useful to him by bringing him into touch with the many 
Rus.sian and Polish families of importance; his serious diplomatic 
career did not begin till his appointment, in November 1803, as 
ambassador at Berlin. His instructions at the outset were to 

* The family of Metternich, originally established in the county 
of Jiilich, can trace its descent to the middle of tlie 14th century. 
In 1637 they received from the archbishop of Trier the coiintships 
of Winnebuig and Beilstein. These were confiscated in 1803, and 
the lands of the suppressed abbey of Ochsenhausen, with the title 
of Prince of the Empire, were granted by the edict as compeosatiun, 
Tlie new principality was " mediatized ” in 180O in favour of Wilrt- 
temberg; but in virtue of their short tenure of i( the descendants 
of I^nce Metternich enjoy the privileges of mediatized princes. 
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prevent Prussia from joining the alliance of Russia and Great 
Britain against the French Republic and to make himself 
agreeable to the representative of France; but shortly afterwards 
his part was exacUy reversed, owing to the shifting of political 
forces which led to the war of the third coalition, and he laboured 
to secure the adhesion of Prussia to the alliance of Austria, 
Russia and Great Ilrituin against Napoleon. His diplomacy was 
not successful; for though Prussia ultimately signed the treaty 
of the 5th of November 1805 with Austria and Russia, the 
influence of the emperor Alexander and the wouncjggiven to 
her pride by Napoleon’s contemptuous violation of her territory 
had more to do with Prussia’s decision than Metternich’s veiled 
threats. His reward was the grand cross of the order of St 
Stephen and the appointment of amba.ssador at St Petersburg; 
but his commission to make himself agreeable to the French 
amba.ssador at Berlin was carried out to such excellent effect 
that, as a result of M. Laforest’s reports, Napoleon requested 
that he might be appointed to represent Austria at the 
Tuileries, and in August 1806 Metternich took up his residence 
as ambassador in Paris. 

This was the beginning of his ever growing influence in 
European affairs. Established in the diplomatic character of 
an “ honourable spy ” in the very centre of Napoleon's power, 
he used his exceptional gifts of fascination not only to liecome a 
persona fjrala at the Tuileries, but to establish relations with 
those elements in the society of the empire which were already 
intriguing against Napoleon’s power. His intimacy with Talley¬ 
rand and with Caroline Murat, Napoleon’s sister, was destined to 
produce notable results later. Though on the look-out, however, 
for any chance of weakening the French emperor’s power, 
Metternich was not at first sanguine of success, for he believed 
Napoleon to be invincible. For Austria the best policy seemed 
to him to be to temporize; he was willing, therefore, to co-operate 
with France in the agreement made between Napoleon and 
Alexander I. of Russia at Tilsit for the partition of the Ottoman 
Empire; failing the success of the efforts of Austrian diplomacy 
to break the Franco-Russian alliance, this would at least secure 
for the Habsburg monarchy a share of the spoils. With the 
postponement oj Napoleon's Oriental schemes, however, the 
situation was once more changed. During the summer of 1808 
Metternich hod rca,son to suspect fresh designs of the French 
emperor against Austria, and his suspicions appeared to be 
confirmed when, during an interview on the 15th of August, 
Napoleon indulged in one of his violent tirades, denouncing 
Count Stadion’s action in strengthening the Austrian armaments. 
In November Metternich was at Vienna, urging the Austrian 
government to an early declaration of war—for which the 
moment seemed to him opportune owing to the French losses 
in Spain, of which he had received exaggerated reports. On 
the ist of January 1809 he was back in Paris, but no longer as a 
persona grata. At the outbreak of the war he was placed under 
arrest, in retaliation for the action of the Austrian government 
in interning two members of the French embassy in Hungary; 
and in June, on Napoleon’s capture of Vienna, he was conducted 
there under military guard. In July he was exchanged at 
Kom 4 rom for the French diplomatists, and he was pre.sent with 
the emperor Francis at the battle of Wagrani. At a council 
held on the 7th of July it was decided, on Metternich’s initiative, 
to open negotiations for peace; next day Stadion tendered his 
resignation, which was provisionally accepted. Stadion was 
sent as diplomatic adviser to the headquarters of the archduke 
Charles, while Metternich took his place at the emperor’s side. 
On the 4th of August Metternich w.as named mini.ster of state, 
and soon afterwards was sent with Count Nugent to the peace 
conference at Altenburg, where Chamagny attended as Napoleon’s 
representative. The conference, however, dragged on without 
result, and the emjieror Francis decided to open negotiations 
with Napoleon direct. Count Bubna was accordingly sent to 
Schonbrunn; the result was the French ultimatum which issued 
in the Treaty of SchSnbrunn (Vienna), signed by Prince Liechten¬ 
stein on behalf of the emperor Francis on the 14th of October 
1809. With the negotiation and signature of this humiliating 


instrument Metternich therefore had nothing to do, though 
on the 8th of October he had been definitely appointed minister 
for foreign affairs, an office he was destined to hold for nearly 
forty years. 

The position of the new minister was no easy one. By the 
treaty of Schonbrunn Austria was reduced to the position of a 
second-rate power, and by secret articles undertook during the 
continuance of the maritime war to limit her force of all arms 
to 150,000 men, and to dismiss from her service all officers or 
civil officials born in the territories of ancient France, Piedmont 
or the former Venetian republic. Weak as she had become, the 
menace of the future seemed even more disquieting. To the 
south she was divided from the French dominions by the Save; 
to the west and north tk vassal states of France, traditionally 
her enemies, lay along^he frontier; to the east was Russia, 
which as the reward for her alliance with Napoleon had received 
a portion of East Galicia as her share of the .spoils, and to all 
appearance was firmly established in the Danubian princi¬ 
palities. Austria seemed hopelessly cut off by Napoleon from 
any chance of re-asserting her traditional preponderance in 
Germany, by Russia from any prospect of obtaining compensa¬ 
tion at the expense of the Ottoman Empire, One false move 
on the part of those who guided its destinies, and the Habsburg 
monarchy might easily have ceased to exist altogether. 

The saving factor in the situation was the improbability 
of the alliance between Napoleon and Alexander continuing, 
and the immediate task of Metternich was to hasten its dis¬ 
solution, while securing Austria’s safety in the East by bringing 
about the end of the Russo-Turkish War. It was a task of 
extreme delicacy; for any revelation of its true tendency might 
have thrown the emperor Alexander into the arms of France 
and plunged Austria into an unequal .struggle for life and death 
with Ru.ssia on the banks of the Danube. Metternich was 
helped by the rapid development of the causes of disagreement 
between the French and Russian emperors. Early in j8io 
E urope was full of contradictory rumours of war between France 
and Russia, of a marriage of Napoleon with a Russian grand 
duchess. 'Then suddenl)' came Napoleon’s formal request for 
the hand of the Austrian archduchess Marie Louise. A proposal 
so nicely calculated to forward Metternich's plans was suspected 
of being due to his inspiration; certainly it was his influence 
that decided the emperor Francis to agree to an alliance which 
could not but be distasteful to him and was re.senled as a 
crowning humiliation by the proud aristocrats of Vienna. 

On the 13th of March 1810 Metternich left Vienna for Paris 
in company with the archduchess. His object was to use so 
favourable an occasion for obtaining the abrogation of some 
of the more onerous articles of the Treaty of Schonbrunn, and 
for coming to some arrangement whereby the serious incon¬ 
venience caused in Austria by Napoleon’s coercion of the pope 
might be obviated. His diplomacy, however, met with but 
slight success. His efforts to persuade Pius VII. to purchase 
a measure of liberty of action by concessions to Napoleon broke 
down on the gentle old man’s refusal to traffic with his principles. 
From Napoleon he extracted a lame apology for the execution 
of Andreas Hofer, the reversal of a few sequestrations and, as 
a crowning grace,the abrogationof the article of the .Schonbrunn 
Treaty limiting Austrian armaments. In the matter of restoring 
the access of Austria to the Adriatic, Napoleon would make no 
concession; his answer to Mettemich’s representations was only 
a commercial treaty which failed to obtain ratification at 
Vienna. Anything further, e.g. an exchange of the Illyrian 
provinces for Galicia, must depend on the attitude of Austria 
in the forthcoming Russian War which, in an interview of the 
aoth of September, Napoleon declared to be now inevitable. 

On the roth of October Metternich was back in Vienna, whert 
his presence was urgently needed. The fwlicy of a Franco- 
Austrian entente was popular with the public and the army, 
resentful of the treacherous attitude of Russia in the late war, 
but in the powerful circles of the court it had scarce an adherent. 
Prince Metternich himself, who had acted as foreign secretary 
during his son’s absence, favoured an understanding with Russia, 
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and was even believed to be intriguing to retain tile portfolio 
of foreign affairs, which would have meant the victory of the 
Russian party. On the other hand, the French party were 
clamouring for the speedy conclusion of a defimte alliance 
with Napoleon. By an admirably clear expose of the.situation 
Mettemich won over the emperor Francis to’ that middle 
course, the policy of armed abstention, which was to be the 
basic principle of his diplomatic action during the crisis of the 
coming years. An alliance with Russia, he argued, would 
be worse than useless; Austria would at any time obtain better 
terms from the tsar’s growing needs. An alliance with France 
would be one with " a power whose exclusive object is the 
destruction of the old order of things, which has hitherto found 
its defence in Austria.” Alone of European powers Austria 
still had the possibility of choice; let hir work for the preserva¬ 
tion of peace and at the same time remain free, should war 
break out, to make her own terms. It would little serve Austria’s 
interests to become the ally of Russia, merely to serve as a 
barrier behind which the emperor Alexander could carry out 
his designs on Turkey in safety. In an interview with Count 
Shuvalov, the Rus-sian agent, Mettemich roundly declared that 
the maintenance of the integrity of Turkey was for Austria the 
question of supreme interest. 

With the approach of the Russo-French War the situation 
bewme increasingly difficult. The partisans of a Russian 
alliance remained powerful and clamorous; but Mettemich did 
not share the doubts as to the outcome of Napoleon’s invasion 
of Russia, which he believed would leave Austria, if she remained 
neutral, isolated amid a huge European confederation. To 
him the only safe course seemed to be to offer the French 
emperor substantial assistance, stipulating for some quid pro quo 
in the settlement to follow the war. The emperor Francis 
shared this view; and on the 14th of March a treaty of alliance 
w as signed by which Austria agreed to support the French army 
with an army corps of 30,000 men operating from Galicia. This 
treaty was ratified at Vienna on the *sth of March, the day 
of Napoleon’s passage of the Niemen. It was characteristic of 
Mettemich’s diplomacy that the Austrian generals in Galicia 
were ordered to act only on the defen.sive, and that the 
court of St Petersburg was informed that Austria would only 
take part in the war as a principal should Russia force her to 
do so. 

This cautious attitude was soon justified by the astounding 
developments of the Moscow campaign. When the full extent 
of the catastrophe that had overwhelmed Napoleon's army 
becaine known, Mettemich realized the advantageous position 
in which Austria lay for exploiting the changed situation. His 
first idea was that France should commission Austria to mediate 
a peace in Russia and in England (Despatch of Otto, Novem¬ 
ber 10); but, as affairs developed, this was replaced by the 
policy of temporizing until Austria should be in a position to 
intervene with decisive effect. Napoleon’s demand that Austria 
should raise her contingent from 30,000 to 100,000 men was, 
indeed, from Mettemich’s point of view doubly opportune : for 
it enabled lum quietly to assume that the treaty of the 14th of 
March, which stipulated only for an “ alliance limit^e,” had 
been abrogated by Napoleon’s own act; that Austria had 
revetted to a position of neutrality; and that, should she take 
part in the war, it would no longer be in a subordinate character 
but as a principal. “ Le passage de la neutrality k la guerre,” 
said Mettemich to the emperor Francis, “ ne sera possible que 
par la m6diation armye ”; which meant in effect that Austria 
required time to complete her armaments. To gain this time 
was, during the weeks that followed, the object of his diplomacy. 
For this purpose he encouraged Napoleon to believe that Austria 
was prepared for a settlement on terms very favourable to the 
French emperor; with the result that Napoleon, though he 
would not hear of a “ mediation,” not only consented to, but 
pressed for, Austrian “ intervention ” (entremise). But Metter- 
nich had made up his mind that the only chance of an effective 
restoration of the Habsburg influence in Europe lay in using 
this opportunity for destroying or limiting Napoleon’s power. 
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and be had already opned negotiations with the allied courts, 
with a view to enforci^ a common agreement os to a basis of 
peace, when the indecisive battle of Lfltzen (May 3) gave him 
the opportunity of making his policy of mediation .effective. 
Count Stadion was now sent to the emperor Alexander to lay 
before him the terms on which Austria was prepared to mediate; 
he was also to “ agree to the bases of an active military co-opera¬ 
tion on our part, in the event of the non-success of our efforts 
on behalf of peace.” On the 30th of March Napoleon gained 
another indecisive victory at Bautzen, which still further 
strengthened Mettemich’s position; for Napoleon allowed him¬ 
self to be persuaded into signing the ill-omened armistice of 
Pleiswitz (Poischwitz), on the 4th of June, and to become en¬ 
tangled in the insincere negotiations of the Congress of Prague. 
Austria thus had time to complete her armaments. Meanwhile, 
on the 14th and 15th of June, were signed at ReLchenbach the 
treaties of alliance between Great Britain, Russia and Pmssia, 
by which the signatory powers agreed neither to negotiate nor 
to conclude treaty or truce with Napoleon except by common 
consent. In an interview with the emperor Alexander, Metter- 
nich now presented the terms which he proposed to offer to 
Napoleon, and on this basis a treaty between Austria, Russia 
and ftussia was agreed to, Austria contracting to put 150,000 
men into the field, should Napoleon reject the ultimatum, and 
not to make peace without the consent of Russia and Prussia— 
which in effect involved that of Great Britain also. 

Before this second Treaty of Reichenbach was signed (June 27), 
Mettemich went on Maret’s invitation to Dresden, where on the 
36th he had the famous interview with Napoleon. The whole 
scene was on his part a masterpiece of Machiavellian diplomacy. 
The terms he offered to the emperor were so favourable that 
he has been denounced by every Prussian historian since as 
the enemy of Germany; while French historians have enlarged 
on Napoleon’s infatuation in rejecting them. In spite of the 
fact that the draft of the Treaty of Reichenbach was in his 
pocket, he posed us the impartial “ mediator,” with a leaning 
m favour of Napoleon, assuring the emperor “on his honour 
as a German count ” that Austria was stiU " free from all 
engagements,” which was true only in so far as the treaty was 
not signed till tlie next day. Mettemich’s object was, in fact, 
only to gain an extension of the armistice till the loth of August, 
on which date Schwarzenberg had declared that he would be 
rwdy to take the offensive. As for the terms offered to Napoleon 
his acceptance of them need not hamper the plans of the Allies; 
for the consent of Great Britain would have to be obtained, 
and, moreover, Napoleon was sure before long to provide an 
excuse for a fresh breach; his rejection of them, on the other 
hand, would be a blow to his waning popularity in France. 
The interview was long and stormy; Napoleon struggled vainly 
in the toils; in his excitement he dropped his hat, which the 
imperturbable Mettemich did not condescend to pick up; 
“ Napoleon,” he records in his Memoirs, “ seemed to me small.” 
Mettemich, however, gained his immediate point; the armistice 
was extended to the loth of August. At midnight on that 
date, Napoleon nut having come to terms, Mettemich gave 
orders for tlie lighting of the beacons that signalled to the 
Austrian army in Silesia the outbreak of the war. 

Napoleon’s victoiy at Dresden (Aug. 36 and 27) for the 
moment brought discord into the counsels of the Allies and 
threatened the ruin of Mettemich and his plans; but the suc¬ 
cessive defeats of Vandamme at Kulm (Aug. 38), of Macdonald 
at Katzbach (Aug. 39) and Oudinot at Grossbeeren (Aug. 30) 
completely altered the aspect of affairs; and on the 9th of 
September Mettemich signed at Toplitz a treaty with Russia 
which committed Austria yet more closely to the policy of the 
Allies. Then followed the battle of Leipzig (Oct. 16-18) and 
the advance of the Allies into France. The diplomatic situation 
throughout the campaign was, from the Austrian point of view, 
one of extreme delicacy. The necessity of curbing the power 
of Napoleon and rendering him for ever incapable of again 
oversetting the baluce of Europe was practii^ly the only 
object Austria had in common with her allies, She did not 
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sham th« implacable resentment with which Great Britain 
putsued Napoleon’; she watched with alarm the development 
of the ambitions of Alexander 1 ., which threatened to substitute 
a Russian for a French supremacy in Europe; she was far from 
sympathieing with the noisy enthusiasm of the patriots of the War 
of Liberation for a united Germany, in which the traditional 
influence of the Habsburgs would be balanced or overshadowed 
by that of Prussia. Mcttemich had no wish to see the husband 
of Marie Louise ousted in favour of the Bourbons, who had 
little reason to be grateful to Austria; still less did he desire 
to see on the throne of France Alexander’s prot6g6 Bernadotte, 
whose name was being whispered in the Paris salons as the 
destined saviour of his native country. But if Napoleon was 
to remain sovereign of France, it must be not by his own force, 
but by grace of his father-in-law, and hedged round with limita¬ 
tions which would have made him little more than the lieutenant 
of the Habsburg monarchy. This was the secret of the moderate 
terms of accommodation ostentatiously offered by Mettemich 
to Napoleon at various stages of the campaign. From Frankfort 
he sent, through General de Saint-Aignan, a diplomatist on 
whose indiscretion he could rely, an informal offer of peace on 
the basis of France’s “ natural frontier,” the Rhine, the Alps 
and the Pyrenees. The famous manifesto of Frankfort, issued 
on behalf of the Allies (Dec. 4, 1813), contained no such offer of 
acceptable terms; but Metternich’s object was attained; for 
Napoleon refused to be drawn into the trap, and the French 
people cursed the emperor’s inlatuation in relusing a settlement 
which, from what had leaked out of Saint-Aignan's mission, 
they believed would hiive satisfied the legitimate ambitions of 
France. On the other hand, Mettemich did his be.st to oppose a 
too rapid advance of the allied forces on Paris, which would have 
played into the hands of Russia and Prussia; and it was to his 
initiative that the conferences of Chatillon were due. Only when 
the breakdown of the negotiations made it clear that Napoleon 
had seen through his plans, and preferred the cliancos of war to 
the certainty of ruin or of surviving only as the puppet of Austria, 
did Mettemich join with Casticreagh in pressing upon the tsar 
the necessity for restoring the Bourbons. On the ist of March 
1814, he .“et his hand to the Treaty of Ghaumont, of which the 
immediate object was the restoration and preservation of the 
old dynasty in a France reduced to her " legitimate frontier." 
In other respects, however, the treaty was a triumph for Metter- 
nich; for it laid down that at the final settlement Germany was 
to be reconstituted as a confederation of sovereign states, and it 
also did much to temper the fear of a Russian dictatorship by 
consecrating the principle of that concerted action of the Great 
Powers, in affairs of international interest, which after Napoleon’s 
fall was to govern the European system. On the loth of April 
Mettemich arrived at Paris, ten days after its occupation by 
the Allies. He was now at the height of his reputation; on the 
20th of October 1813, two days after l.eip2ig, he had been 
created an hereditary prince of the Austrian Empire; he now 
received from the emperor Francis a unique honour: the 
right to quarter the arms of the house of Austria-Lorraine 
with those of Mettemich. At the .same time (April 21) the 
countship of Daruvar was Irestowed upon him. On the 
30th of May Mettemich set his signature to the Treaty of 
Paris, and immediately afterwards accompanied the emperor 
Alexander and King Frederi< k William on a visit to England. 
On the 18th of July he was back in Vienna, where the great 
congress was to meet in the autumn. The dignity of 
a Hungarian magnate was bestowed upon him before it 
assemf)led. 

At the congress Mettemich’s charm of manner and great 
social gifts gave him much personal influence; the ease and 
versatility with which he handled intricate diplomatic questions, 
too, excited admiration; at the same time he was blamed for his 
leaning to intrigue and finesse and for a certain calculated 
disingenuousness which led to an open breach with the emperor 
Alexander, who roundly called him a liar. In the difficult 
questions of Poland and Saxony the holiest and conciliatory 
attitude of Castlereagh was of more avail in reaching an accept¬ 


able settlement than all Mettemich’s cleverness. If in the 
Italian and German questions, however, Austria’s 'views 
triumphed, this was due to the loeesight displayed in Metternich’s 
diplomacy during the campaigns and to the ^dress with which 
he handled the questions at issue at the congress. The com¬ 
placency of Hardenberg had allowed Austria alone to negotiate 
with the states of the Confederation of the Rhine with a -view 
to detaching them from Napoleon; and be had used this oppor¬ 
tunity to render impossible the idea of a united Germany. On 
the 8th of October 1813 he liad signed with Bavaria the Treaty 
of Ried, which in the event of the liberation of Germany 
guaranteed to Bavgria a sovereign and independent status. 
This instrument, which was reinforced by a secret treaty signed 
at Paris on the 3rd of June 1814. served as a model for similar 
agreements with other Aurts; and the principle involved was, 
as mentioned above, included in the Treaty of Chaumont. Thus 
all the unionist ideals, represented at the congress by Stein, 
were sterilized from the outset; and the Act of Confederation 
embodied in the Final Act of Vienna gave to Germany exactly 
the form desired by Mettemich as best calculated to perpetuate 
Austrian preponderance (see Germany : History). The same 
was true of the settlement of Italy. The question here was 
complicated by the treaty of alliance signed by Mettemich 
with Murat as the price of his treason to Napoleon. But 
Mettemich from the first had known that the treaty was but a 
temporary expedient; that Great Britain would never recognize 
“ the person at the head of the government of Naples and 
that sooner or later Murat himself would afford excuse enough 
for tearing the treaty up. Not Murat’s dream of an Italy united 
under his own rule, but the traditional Austrian policy of 
possession in the north and preponderance throughout the 
peninsula, was Metternich’s goal, and this he secured at the 
congress. Murat, in view of Austria’s engagements, was suffered 
to survive for the time being; he himself shattered the alliance 
during the Hundred Days; and the Bourbons returned to 
Naples, pledged by a secret agreement to attune their policy 
to that of Vienna (see Naples: History). 

Mettemich, then, emerged from the Congress of Vienna 
confirmed in the confidence of his sovereign, and therefore 
supreme in Germany and in Italy. To him had been due the 
marvellous recovery of the Habsburg monarchy; in spile of 
Gentz's lament that in the latter stages of the campaign of 1814 
“ Europe ” had been substituted for “ Austria ” in his diplomacy, 
Mettemich had acted throughout first and foremost in the 
interests of Austria, as he was bound to do. This, too, gives 
the key to his policy after 1815, the policy of using the European 
concert, established by the Treaty of Chaumont and the Paris 
Treaty of the 20th of November 1815, as an instrument for 
ensuring the “ stability ” of Europe by suppressing any ” revolu¬ 
tionary ” manifestations by which the settlement made at 
Vienna might be endangered. 

After the campaign of Waterloo and Napoleon’s second 
do'wnfnll Mettemich was again in Paris, where he co-operated 
with the emperor Alexander and Castlereagh in securing 
tolerable terms of peace for France. A few days after the signing 
of the two treaties of the 20th of November 1815, he left Paris for 
Milan, where he met the crown prince Louis of Bavaria and 
Baron von Rechberg, with whom he came to terms on certain 
outstanding questions between Austria and Bavaria, terms 
embodied in the Treaty of Munich of the 14th of April 1816. 
During his visit to Italy, which he repeated in 1816 and 1817, 
Mettcrnich could not but be impressed with the general signs of 
discontent with Austrian rule. Neither was he blind to the 
true causes of this discontent: the atrophy of the administration 
owing to its rigid centralization at Vienna, and the policy of 
enforcing Germanism on the Italians by a ruthless police .system. , 
He made half-hearted proposals for removing something of both 
these grievances; but his terror of revolution from below made 
him fearful of reforms from above. While therefore -in Prussia 
king and ministers were labouring hard to remodel and consoli¬ 
date the monarchy, Mettemich did next to nothing to reform 
the most obvious abuses of the Austrian Empire. Vet the fault 
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was not wholly, or mainly, his. Sir Robert Gordon,’ in a letter 
to Castlereagh (dated Florence, July ii, 1819), gives the true 
reason for this attitude : “ How much is it to be desired that 
superior tolents of Prince Mettemich were more occupied 
with the revision and improvement of the administration of 
^airs in his own country. He is too enlightened not to perceive 
its most palpable defect ... He might have courage to sacri¬ 
fice himself for the institution of effective remedies, but he fears 
that the confiding beni^ity of his Sovereign might afterwards 
be dissuaded from the just and vigorous application of them.’' 
(F.O. Austria. Gordon. Jan. Dec., 1819.) Metternich’s power, 
after all, was limited by the goodwill of hi.s master, the emperor 
francis, and Francis trusted him precisely because he seemed 
to share his own fanatical hatred of all change. It is this fact 
tl^t seems to explain Metternich’s feverish anxiety to justify 
his obscurantist attitude to himself and to the world. It .suited 
him to ascribe the general discontent, of which the causes were 
not obscure, to the wanton agitation of the “ sects,” apd his 
agents all over Europe earned their pay by suppiving him with 
plentiful proof of the correctness of his contention. The result 
was well summed up in .mother letter of Gordon to Castlereagh 
(ibid. No. 26, Florence, July 12, 1819). “ Nothing,” he writes, 
” can surpiiss Prince Mettemich’s activity in collecting facts and 
information upon the inward feelings of the people; with a habit 

of making these researches he has acquired a taste for them. 

The .secrecy with which this task is indulged loads him to attach 
too great importance to his discoveries. Phantoms are conjured 
up and magnified in the dark, which probably if exposed to 
light would .sink into insignificance; and his informers naturally 
exaggerate their reports, aware that their profit is to be com¬ 
mensurate with the display of their phantasmagoria.” The 
judgment is instructive, coming as it does from a diplomatist 
in intimate touch with Metlernich and in general .sympathy 
with his views. 

There was, none the less, method in this madness. Behind 
the agitations of the ‘ sects ’ loomed the figures of the emperor 
Alexander and of his confidant Capo dTstria, ” the Coryphaeus 
of Libera!i.sm,” whose agents, official or unofficial, were intriguing 
in every country in Europe, and not least in Italy. The 
factor, then, that determined Mettemich’s attitude was not 
so much a dread of revolutions in them.selves as of revo- 
lutims exploited by the “Jacobin” tsar to e.stablish his 
own preponderance in Europe. Metternich’s object, then, 
in respect of the revolutionary agitations, wiis twofold: he 
wished to impress Alexander with the peril of this imperial 
coquetting with democratic forces; he wished to convince the 
“ scct.s ” that they could not rely on the tsar’s support. He 
succeeded in both these objects during the period from the 
(.(ingress of Aix-la-Chapelle in 1818 to that of Verona in 1822. 
(See Ai.f.xanuer I. of Russia; Europe: History.) 

On his way to the Congress of Aix, Metternich spent a few days 
at hrankfort, where his presence was sufficient to settle the 
difficult question of the constitution of the federal forces. It 
was a signal triumph. “ You can have no idea of the effect 
protluced by my appearance at the Diet,” he wrote exultingly 
to his wife,” 1 have become a species of moral power in Germany 
and, perhaps, even in Europe ” (Mem. iv. 64). This sclf- 
iqmplaccncy was c.haracieristic of the man; but, if we accept 
his view of “ morality,” the boast scarce seems exaggerated. 
Tn the main questions debated at Aix. indeed, it was Casticreagh’s 
influence rather than that of Metternich which prevailed; the 
abolition of the supervision of French affairs by the committee 
of ambassadors was, for instance, carried against his opinion. 
But it was at Aix that Metternich was not only reconciled with 
Alexander, but laid the foundations of that personal influence 
over the tsar that was to bear notable fruit later; from Aix, 
t^, where he arrived at a complete understanding with King 
Frederick William Ilf. and the Prussian ministers, dates his 
preponderant influence in German affairs. 

The outlook in Europe at the beginning of 1819 seemed to 
'Robert Gordon (1791-1847), brother of the 4th earl of 
Aberdeen, was between 1815 and 1821 associated with Wellington 
as minister plenipotentiary at Vienna. 
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Mtttenuch partiralatfy gloon^. In FVaitce the ministiy af 
Decazes was, in his opini(», under the inspiration of tbi Russian 
ambassador Pdizo di fiorgo, heading straigjit for a new rerohi- 
tion; in Italy Russian agents were openly carrying on a liberal 
propaganda; Germany, and notably the Prussian bureaucracy, 
was honeycombed with revolutionary ideas. Then came the 
news of the murder of- Kotzebue (March 23). Metternich was 
in Italy at the time; but he determined at once to take advantage 
of this senseless crime to carry his views in the matter of muzzling 
the Literal agitation in Germany. In the summer he met King 
Frederick William and Prince Hurdenterg at Tfiplitz; a con¬ 
ference that resulted in the indefinite postponement of the 
Prussian constitution and in a secret agreement (Aug. i) on the 
proposals to be laid before a conference of German ministers to 
be held at Carlsbad in the same month. Tte result of this were 
the famous Carlsbad Decrees (q.v.), by which liberty of speech 
and of the press was abolished throughout Germany. The 
Vienna conferences that followed in November and issued in 
the Final Act of the 15th of May 1820, was not so complete a 
triumph for Metternich; but his diplomacy, none the less, had 
succeed(xl in riveting on Germany the yoke of the Austrian 
system, which it wa.s to bear with but partial and temporary 
relaxations for nearly thirty years (see Germanv : History). 

The year 1820 was marked by critical events which drew 
Metternich’s attention unce more from the affairs of C«ermany 
to those of Europe at large. The revolution in Spain, with which 
Austria had no immediate conrern, interested him little; but 
his attitude towards it is chararteristic and illuminating. The 
emperor Alexander for whom the idea of the confederation of 
Europe was an article of faith, proposed a European intervention 
and offered to march a Russian army through northern Italy 
into Spain, Metternich, to whom the remedy seemed far worse 
than the disea.se, covered his dissent from this proposal with a 
great display of principle. The ills of Spain were “ material,” 
those of Europe at large " moral ”; and the European Alliance 
was there to deal with moral, not material, troubles. 1’he 
revolution that followed fn Naples, however, necessitated a 
different attitude. Strictly speaking, it eoncerned Austria 
alone; but Metternich was anxious to range Alexander openly 
against Italian Liberalism, and he therefore consented to the 
question being laid before a congress to be assembled at Troppau. 
The Congresses of Troppau (1820) and laibaeh (1821) are dealt 
with elsewhere (.see Europe: History, Italy: History, and the 
articles s.w.). For Metternich they represented a signal triumph. 
Not only did he complete his asrendancy over the emperor 
Alexander; but he openly committed ali the powers to an 
approval of the Austrian .system in Italy, a sucee.ss that out- 
wiiighed his failure to win over Great Britain to the general 
principle of intervention enunriated in the Troppau Protocol. 
His attempt, however, to crown his system in Italy by setting 
up a central committee on the model’of the Mainz commission 
was defeated at the Congress of Vcrona(i822) bv the opposition 
of the Italian princes headed by the pope and the grand duke 
of Tuscany. 

The sort of moral dictatorship which Metternich had acquired 
on the Continent was shattered by the developments of the 
Eastern Question. At first, indeed, the peril of a Russian attack 
on Turkey had drawn Austria and Great Britain closer together, 
and in a meeting at Hanover in October 1821 Metternich and 
Ca.stlereagh had come to an understanding as to using the Holv 
Alliance to pres ent Alexander from acting independently (if 
the concert. But Mettemich’s hope that the Greek revolt 
would burn itself out “ teyond the pale df civilization ” was 
belied by events; and even before Castlereagh’s death it was 
clear that Great Britain would have sooner or later to adopt a 
policy of intervention opposed to all Mettemich’s ideas. The 
breach was hastened by the accession to office of George Canning 
who hated Metternich and all his ways. At Verona in T822 the 
withdrawal of Great Britain from the system of the continental 
Allies was proclaimed to all the world; in March 1823 Canning 
recognized the Greek flag. This opened up the whole Eastern 
Question in the precise form that Metternich had sought to 
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sham th« implacable resentment with which Great Britain 
putsued Napoleon’; she watched with alarm the development 
of the ambitions of Alexander 1 ., which threatened to substitute 
a Russian for a French supremacy in Europe; she was far from 
sympathieing with the noisy enthusiasm of the patriots of the War 
of Liberation for a united Germany, in which the traditional 
influence of the Habsburgs would be balanced or overshadowed 
by that of Prussia. Mcttemich had no wish to see the husband 
of Marie Louise ousted in favour of the Bourbons, who had 
little reason to be grateful to Austria; still less did he desire 
to see on the throne of France Alexander’s prot6g6 Bernadotte, 
whose name was being whispered in the Paris salons as the 
destined saviour of his native country. But if Napoleon was 
to remain sovereign of France, it must be not by his own force, 
but by grace of his father-in-law, and hedged round with limita¬ 
tions which would have made him little more than the lieutenant 
of the Habsburg monarchy. This was the secret of the moderate 
terms of accommodation ostentatiously offered by Mettemich 
to Napoleon at various stages of the campaign. From Frankfort 
he sent, through General de Saint-Aignan, a diplomatist on 
whose indiscretion he could rely, an informal offer of peace on 
the basis of France’s “ natural frontier,” the Rhine, the Alps 
and the Pyrenees. The famous manifesto of Frankfort, issued 
on behalf of the Allies (Dec. 4, 1813), contained no such offer of 
acceptable terms; but Metternich’s object was attained; for 
Napoleon refused to be drawn into the trap, and the French 
people cursed the emperor’s inlatuation in relusing a settlement 
which, from what had leaked out of Saint-Aignan's mission, 
they believed would hiive satisfied the legitimate ambitions of 
France. On the other hand, Mettemich did his be.st to oppose a 
too rapid advance of the allied forces on Paris, which would have 
played into the hands of Russia and Prussia; and it was to his 
initiative that the conferences of Chatillon were due. Only when 
the breakdown of the negotiations made it clear that Napoleon 
had seen through his plans, and preferred the cliancos of war to 
the certainty of ruin or of surviving only as the puppet of Austria, 
did Mettemich join with Casticreagh in pressing upon the tsar 
the necessity for restoring the Bourbons. On the ist of March 
1814, he .“et his hand to the Treaty of Ghaumont, of which the 
immediate object was the restoration and preservation of the 
old dynasty in a France reduced to her " legitimate frontier." 
In other respects, however, the treaty was a triumph for Metter- 
nich; for it laid down that at the final settlement Germany was 
to be reconstituted as a confederation of sovereign states, and it 
also did much to temper the fear of a Russian dictatorship by 
consecrating the principle of that concerted action of the Great 
Powers, in affairs of international interest, which after Napoleon’s 
fall was to govern the European system. On the loth of April 
Mettemich arrived at Paris, ten days after its occupation by 
the Allies. He was now at the height of his reputation; on the 
20th of October 1813, two days after l.eip2ig, he had been 
created an hereditary prince of the Austrian Empire; he now 
received from the emperor Francis a unique honour: the 
right to quarter the arms of the house of Austria-Lorraine 
with those of Mettemich. At the .same time (April 21) the 
countship of Daruvar was Irestowed upon him. On the 
30th of May Mettemich set his signature to the Treaty of 
Paris, and immediately afterwards accompanied the emperor 
Alexander and King Frederi< k William on a visit to England. 
On the 18th of July he was back in Vienna, where the great 
congress was to meet in the autumn. The dignity of 
a Hungarian magnate was bestowed upon him before it 
assemf)led. 

At the congress Mettemich’s charm of manner and great 
social gifts gave him much personal influence; the ease and 
versatility with which he handled intricate diplomatic questions, 
too, excited admiration; at the same time he was blamed for his 
leaning to intrigue and finesse and for a certain calculated 
disingenuousness which led to an open breach with the emperor 
Alexander, who roundly called him a liar. In the difficult 
questions of Poland and Saxony the holiest and conciliatory 
attitude of Castlereagh was of more avail in reaching an accept¬ 


able settlement than all Mettemich’s cleverness. If in the 
Italian and German questions, however, Austria’s 'views 
triumphed, this was due to the loeesight displayed in Metternich’s 
diplomacy during the campaigns and to the ^dress with which 
he handled the questions at issue at the congress. The com¬ 
placency of Hardenberg had allowed Austria alone to negotiate 
with the states of the Confederation of the Rhine with a -view 
to detaching them from Napoleon; and be had used this oppor¬ 
tunity to render impossible the idea of a united Germany. On 
the 8th of October 1813 he liad signed with Bavaria the Treaty 
of Ried, which in the event of the liberation of Germany 
guaranteed to Bavgria a sovereign and independent status. 
This instrument, which was reinforced by a secret treaty signed 
at Paris on the 3rd of June 1814. served as a model for similar 
agreements with other Aurts; and the principle involved was, 
as mentioned above, included in the Treaty of Chaumont. Thus 
all the unionist ideals, represented at the congress by Stein, 
were sterilized from the outset; and the Act of Confederation 
embodied in the Final Act of Vienna gave to Germany exactly 
the form desired by Mettemich as best calculated to perpetuate 
Austrian preponderance (see Germany : History). The same 
was true of the settlement of Italy. The question here was 
complicated by the treaty of alliance signed by Mettemich 
with Murat as the price of his treason to Napoleon. But 
Mettemich from the first had known that the treaty was but a 
temporary expedient; that Great Britain would never recognize 
“ the person at the head of the government of Naples and 
that sooner or later Murat himself would afford excuse enough 
for tearing the treaty up. Not Murat’s dream of an Italy united 
under his own rule, but the traditional Austrian policy of 
possession in the north and preponderance throughout the 
peninsula, was Metternich’s goal, and this he secured at the 
congress. Murat, in view of Austria’s engagements, was suffered 
to survive for the time being; he himself shattered the alliance 
during the Hundred Days; and the Bourbons returned to 
Naples, pledged by a secret agreement to attune their policy 
to that of Vienna (see Naples: History). 

Mettemich, then, emerged from the Congress of Vienna 
confirmed in the confidence of his sovereign, and therefore 
supreme in Germany and in Italy. To him had been due the 
marvellous recovery of the Habsburg monarchy; in spile of 
Gentz's lament that in the latter stages of the campaign of 1814 
“ Europe ” had been substituted for “ Austria ” in his diplomacy, 
Mettemich had acted throughout first and foremost in the 
interests of Austria, as he was bound to do. This, too, gives 
the key to his policy after 1815, the policy of using the European 
concert, established by the Treaty of Chaumont and the Paris 
Treaty of the 20th of November 1815, as an instrument for 
ensuring the “ stability ” of Europe by suppressing any ” revolu¬ 
tionary ” manifestations by which the settlement made at 
Vienna might be endangered. 

After the campaign of Waterloo and Napoleon’s second 
do'wnfnll Mettemich was again in Paris, where he co-operated 
with the emperor Alexander and Castlereagh in securing 
tolerable terms of peace for France. A few days after the signing 
of the two treaties of the 20th of November 1815, he left Paris for 
Milan, where he met the crown prince Louis of Bavaria and 
Baron von Rechberg, with whom he came to terms on certain 
outstanding questions between Austria and Bavaria, terms 
embodied in the Treaty of Munich of the 14th of April 1816. 
During his visit to Italy, which he repeated in 1816 and 1817, 
Mettcrnich could not but be impressed with the general signs of 
discontent with Austrian rule. Neither was he blind to the 
true causes of this discontent: the atrophy of the administration 
owing to its rigid centralization at Vienna, and the policy of 
enforcing Germanism on the Italians by a ruthless police .system. , 
He made half-hearted proposals for removing something of both 
these grievances; but his terror of revolution from below made 
him fearful of reforms from above. While therefore -in Prussia 
king and ministers were labouring hard to remodel and consoli¬ 
date the monarchy, Mettemich did next to nothing to reform 
the most obvious abuses of the Austrian Empire. Vet the fault 
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he was first brought into diplomatic contact with him. Writing 
from Chaumont to Lord Liverpool, on the »6th of February 1814, 
he said: “Austria both in-army and government is atimid power. 
Her minister is constitutionally temporizing—he is charged 
with more faults than belong to him, but he has his full shore, 
mixed up, however, with considerable means for carrying forward 
the machine, more than any other person I have met with at 
Head Quarters ” (F. 0 . 2 France, From Lori Castlereagh). This 
gives the key to Mettemich’s character and policy : Austria 
was a timid power, and Mettemich was an Austrian minister. 
His policy of “ stability,” so necessary for the Habsburg 
monarchy, at least secured a long period of peace for Europe 
at large. Europe, her strength renewed, passed a severe 
judgment on the statesman who acted on the assumption that 
what the generality of people wanted was peace, not liberty; 
and justly, in so far as his pessimism led him to convert what 
might have been legitimate as a temporary counsel of expediency 
into an immutable principle. But, as Demelitsch points out, 
it will be time for Austrians to condemn him when Austria shall 
have survived half a century of constitutional experiment under 
the dual monarchy. 

Of the technique of diplomacy Mettemich was a master. His 
despatches are models of diplomatic style. If they have any 
fault, it is that they are often over-elaborate, the work of a man 
who evidently loves diplomacy for its own sake and glories 
in the fine turn of a phrase. In this respect they are comparable 
to those of Canning, who modelled himself upon Chateaubriand; 
they are in vivid contrast to the crabbed businesslike letters 
of Castlereagh. Mettemich almost invariably begins his des¬ 
patches and his reports with a broad discussion of the principles 
involved in the case in point, and argues from these down to 
the facts. In this again he is in sharp contrast with Clastlereagh, 
who, with characteristic British practical sense, politely sweeps 
the principles aside and prefers to argue upward from the facts. 
\'ct Mettcrnich's phrase-making was often the result of astute 
calculation. His diplomatic genius was never so well displayed 
as in disguising perilous issues in phrases that soothed even 
when they did not convince; and, like Gladstone after him, when 
the occasion demanded it, he was master of the art of appearing 
to say much when in fact he said nothing. When he wished 
to make his meaning plain, no one could do so more clearly; 
when he wished to be reticent, no reticence could have been 
more pleasingly eloquent. 

In private life Mettemich was a kind, if not always faithful, 
husband and a good father, devoted to his children, of whom 
be had tlie misfortune to lose several before his death. He was 
three times married. His second wife. Baroness Antonie von 
Leykam, Countess von Beilstein, died in 1829; his third wife, 
Melanie, Countess Zichy-Ferraris, died on the 3rd of March 1854. 
Of his sons three survived him: Richard Clemens Lothar (1829- 
1895), his son by his second marriage, who was Austrian ambas¬ 
sador in Paris from 1859 to 1871; Prince Paul (1834-1906), and 
Prince Lothar (1837-1904), bis sons by hi.s third marriage. His 
grandson Prince Clemens (b. 1869), son of Prince Paul, married 
in [905 Isabella de Silva Carvajal, daughter of the marquis de 
Santa Cruz. 

Bibliography. —A vast mass of unpublished material for the 
life'of Prince Mettemich exists in public and private archives; to 
some of those in the F.O. Records references are given in the biblio¬ 
graphy to chap. I. of vol. X. of the Cambridge Mod, Hist. Of 
imblished documents the most important are in the collection Aus 
Mettemichs nachgelasscnen Papieren (S vols., 18H0-1884), edited by 
his son. Prince Itichard Mettemich. There is a complete French 
translation issued contemporaneously, and an English version, of 
which only five volumes (down to 1835) have been published, under 
the title Memoirs, A-c. (London, 1880-1882). These Memoirs, 
especially the autobiographical parts, must be read with considerable 
reserve; even the official letters and documents, which are their 
most valuable contents, have been to a certain extent " edited," 
See also Count Anton Prokesch-Osten (the younger) Aus dem 
Sachlass von Prokesch-Osten (2 vols., Vienna, 1681); the writings and 
correspondence of Friedrich von Gents (q.v.), especially as collected 
under the title Oesterreieks Theilnahme an den Befreiungskriegen; 
Wilhelm Oncken, Osterrcich und Preussen im Befreiungskriege 
(1876-1879); A. Beer, Zehn Jahre bsterreichischer Politik, iSoi-iSio 
(t® 77 ): Die Finanten Osterreichs (1883); Die orientalische Politik 


Osterreichs seit tff4 (1883); T. T. de Martens, Recueil ies IraiUs, 
(S<., vols. iii. and iv. ; ThieiB, Hist, du consulat et de I'empire, 
which was frequently commended by Mettemich himself as giving 
an accurate account of his policy, a statement, however, contro¬ 
verted by Albert Sorel, whose L'Eurdpe et la rtvolution franfaise, 
gives a detailed and masterly account-of Mettemich's share in toe 
overthrow of Napoleon. Fedor von I^emelitach's Fiirst MetUmieh 
und seine ausuidrtige Politik, vol. i., to 1812 (Munich, 1898), is an 
elaborate and useful analysis of Mettemich's foreign policy, based 
on a large mass of unpublished archives. The best short biography 
of Mettemich is that by A. Beer in Der neue Plutarch (1877), 
vol. v.; but both this and Colonel G. B. Mallcson's Life of Mettemich 
(London, 1888) were written before the publication of the important 
works of Demelitsch and Sorel. (W. A. P.) 

METZ, a town, first-class fortress and episcopal see of 
Germany, in the imperial province of Alsace-Lorraine, capital of 
(German) lAiiraine, on the Moselle, 99 m. N.W. of Strassburg by 
rail, and at the radiation of lines to Luxemburg, Coblenz and 
Noviant," on the French frontier (loi m. W.). Pop. (1905), 
60,396. The general appearance of the town is quaint and 
irregular, but there are several handsome modem streets. The 
Moselle, which is here joined by the Seille, flows through it in 
several arms, and is crossed by fourteen bridges. In the south¬ 
west comer of the town is the esplanade, with an equestrian 
statue of the emperor William I., and monuments to Prince 
Frederick Charles and Marshal Ney, commanding a fine view of 
the " pays messin,” a fertile plain lying to the south. Of the 
ten city gates the most interesting are the Porte d’AUemagne, 
or Deutsche Tor, on the east, a castellated structure erected in 
1445 and still bearing traces of the siege by Charles V.; the Porte 
Serpenoise, or Romer Tor, on the soudi, and the Porte Franyaise, 
or Franz6.sische Tor, on the west. Among its ecclesiastical 
edifices (nine Roman Catholic and four Protestant churches) 
the most noteworthy is the Roman Catholic cathedral, with huge 
pointed windows, slender columns and numerous flying but¬ 
tresses, which, begun in the 13th century and consecrated in 
1546, belongs to the period of the decadence of the Gothic style, 
file Gothic churches of St Vincent and St Eucharius, and the 
handsome Protestant gaireson church, completed in 1881, also 
deserve mention. Among secular buildings the must important 
are the town-hall, the palace of justice, the theatre, the governor’s 
house, and the various buildings for military purposes. The 
public library contains 40,000 volumes, including an extensive 
collection of works relating to the history of Lorraine. In the 
same building is the museum, which contains a picture gallery, 
a numismatic cabinet, and a collection of specimens of natural 
history. Metz also possesses several learned societies, charitable 
institutions and schools, and a military' academy. The cemetery' 
of Chambi^re contains the graves of 7200 French soldiers who 
died here in 1870. The chief industries are tanning and the 
manufacture of weapons, shoes, cloth, hats and artificial flowers. 
There is a trade in wine, beer, wood and minerals. 

As a fortress, Metz has always been of the highest importance, 
and throughout history down to 1870 it had never succumbed 
to an enemy, thus earning for itself the name of La Pucelle. It 
now ranks with Strassburg as one of the two great bulwarks of 
the west frontier of Germany. The original town walls were 
replaced by ramparts in 1550, and the citadel was built a few 
years later. By 1674 the works had been reconstructed by 
Vauban. Under Napoleon III. the fortress was strengthened 
by a circle of detached forte, which, after 1870, were modified and 
completed by the Germans, who treated the fortress as the 
principal pivot of offensive operations against France. The 
plans in Fortification and Siegecraft (fig. 43) show Metz as 
It was about igoo; in the years following a new outer chain of 
defences was constructed, which extends as far as Thionville 
on the north side and has its centre in front of Metz on the 
Gravelotte battleground. The old enceinte (which includes 
Cormontaingne’s forts—Moselle and Bellevroix) is doomed to 
demolition, and has in part been already removed. The 
garrison, chiefly composed of the XVI. Army Corps, numbers 
about 25,000. (See Germany ; Army.) 

History. —Metz, the Roman Divodurum, was the chief town 
of the Mediomatrici, and was also called by the Romans 
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Mediomatrica, a name from whit h the present form has been 
derived by contraction. (iiesar describes it as one ot the old&stand 
most important towns in Gaul. The Komaii.s, recognizing its 
strategical importance, iortilied it, and supplied it with water by 
an imposing aqueduct, the remains of which still exist. Under 
the Roman emperors Metz was conne<-ted by military roads 
with Toul, Langres, Lyons, Strassburg, Verdun, Reims and Trier. 
Christianity was introduced in the 3rd century of our era. In 
the middle of the 5th century the town was plundered by the 
Huns under Attila; subsequently it came into possession of the 
Franks, and was made the capital of Austrasia. On the parti¬ 
tion of the Carolingian realms in 843 Metz fell to the share of 
the emperor Lothair 1 . as the capital ot Lorraine, lit bishops, 
whose creation reaches back to the 4th century, now began to be 
very powerful. Metz acquired tlie privilege's oi a free imperial 
town in the 13th century, and soon attained great commercial 
prosperity. Having adopted the reformed doctrines m 1552 and 
U‘i 53 i if fell into the hands of the French through treachery, 
and was heroically and successfully defended against Charles V. 
by Francis duke of Guise. It now sank to the level of a French 
provincial town, and its population dwindled from 60,000 to 
about 22,000. At the peace of Westphalia in 1648 Mete, with 
Toul and Verdun, was formally ceded to France, in whose pos- 
ses.sion it remained for upwards of two centuries. The buttles of 
August 1870, and the investment and capture of Ihe army of 
Metz which followed, are described below. By the peace of 
Frankfort on the loth of May 1871 Metz was again united to the 
German Empire. 

See Westphiil, Gcuhithk der Stadt MeU (1W73-J.S77); Georg 
Lang, Mitz und srine Umgi-huvgen (iSS^), the Statishseh~lapogra/>li- 
isches Handbut.h fitr LuUmngen-, Albers, licuhiolite der Stadl hlrte 
(Metz, 1902)1 G. A. Frost, Eludes sur Vhhluira dc Mete (1S97); aiul 
Tauber, Die Schlachtfelder von Metz (Berlin, T902). (See also Fr.snco- 
German War : Bibliography.) 

Ba'itles around Mktz, in the Franco-German War, 1870 

I. Colombey-Borny {August 14 ).—The J'rench army under 
Marshal Bazaine was in and about Metz. The German 1 . and 
II. armies, on the march from the Saar, were heading for the 
Moselle between Metz and l'ont-k-M<)u.sson, luid on the morning 
of the X4th of August the German 1 . Army ( I., VII. and VIII. 
Corps, under General v. Steinmetz) lay on and east of the I'Vench. 
with outposts well to the front, watching the French camps east 
of Metz, which were little more than i m. to tlie front. Slein- 
metr had received from headquarters overnight instructioms 
that on the 14th of Augiust the J. Army would maintain the 
positions occupied during the 13th, and merely passed on these 
orders to his corps commanders. In Metz, meanwhile, Bazaine 
had decided to retreat, and during the morning orders to 
that effect reached his corps commanders, who commenced 
preparations for their execution. The 2nd Corps (Fro.s.sard) and 
6th (Canrobert) began to retire about midday, the 3rd (Leboeuf), 
4th (Ladmirault) and Imperial Guard (Bourbaki) were to follow. 
These preparations being olwer\’ed, the German outposts got 
under arms. General vim der Goltz, in command of the VIl. 
Corps (7 battalions, 4 squadrons, 2 batteries) hearing from a 
passing officer that the I. Corps on his right was preparing to 
attack, and noting personally signs of retreat in the enemy’s 
lines, determined at 3 p.m. to advance his whole commapd to the 
ridge between Colombey and Borny (which was still occupied by 
French outposts),in order to clear up the situation. The ridge 
was captured with little resist.uice, hut the sound of the firing at 
once set all the neighlwuring troops in motion, and fortunately 
so, for the French had immediately retaliated on von der Goltz’s 
audacious attack. Between 4 and 6 p.m. there was continuous 
heavy fighting on the front from Bomy to Mi'y, as both .sides 
brought fresh troops into the field. The conx-ex slopes falling 
from the Prussian position towards Metz gave plenty of cover to 
the French, and the setting sun shone full in the faces of the 
Prussian artillerymen. Thus the Prussian infantry encountered 
unusually obstinate resistance and the troops engaged rapidly 
slipped from all superior control. The above front was held by 
the French 3rd Corps. Shortly before 6.30 the 4th Corps (Ladmi¬ 


rault) suddenly began to deploy on the high ground to the north¬ 
west beyond M6y, thus threatening the right flank of the Prussian 
I. Corps (General v. Manteuffel). To meet tliis danger Manteufiel 
was compelled to direct hia corps artillery and reserves, which 
were now rapidly coming up, away from the hard-pressed centre 
towards the oncoming infantry masses of Ladmirault. These, 
with the sun now almost at their backs, were shooting better 
than usual, and Manteuffel was compel!^ to call on the VIII. 
Corps for assistance, which its commander, under positive orders 
from Steinmetz, refused to give. Meanwhile Steinraetz had 
been .sending peremptory orders to the battlefield to stop the 
battle, but neither of the corps commanders was able to enforce 
them. Fortunately for the Prussians, Bazaine had issued 
similar orders to his subordinates, who, having their men better 
in hand, were able to obey; and as night began to close in the 
L'rench broke off the action and retired under the guns of the 
Metz torts, convinced that at last they had “ broken the spell ” 
of German success. 

Finding that, in spite of his orders, the firing at the front con¬ 
tinued increasing in intensity, Steinmetz at length rode to the 
front himself. Meeting Manteuffel near the Brasserie of Noisse- 
viUe, he overwhelmed him with reproaches, and at the crisis 
of this scene the bands struck up “ Heil dir im Siegeskranz 1 ” 
In this action the Germans brought 30,500 rifles and 150 guns 
on to the battlefield only out of more Ilian roo.ooo with 300 
guns which could have been engaged before darkness. Bazaine 
actually deployed 50,700 rifles and 206 guns to oppose them. 

; He might, however, had he been so minded, have struck with 
i hks whole army—neiu-ly three times this force, and, judging 
from the course events actually took, we can have little doubtas 
I to the result ot such a blow. The los.sos on cither side were in 
killed and wounded—French about 3600, Germarus about 4800. 

I The chain of causation in this action is particularly worthy of 
i attention : A young reserve officer, seeing some troops of the 
j I. Corps standing to arms, reported to von der Goitz tliat the 
corps was standing to arms and about t.o attack. Von der Goltz 
thereupon decided to go forward and discover what was actually 
going on, and this action unchained the wliole battle power of 
all the troops within call. When, on the following morning, 
Steinmetz reported von der Goltz and the commander of the 
I. Corps for disobedience, the king thanked Manteuffel warmly 
for the part he had played, and then turned to the young 
brigadier who had disobeyed orders and congratulated him 
on having twice di.stinguished himself in the first fortnight of 
the war. 

2. The Battle of VionviUe — Mars-la-Tour (August 16).— 
j On the following day (15th) the II. German Army approached 
the Moselle above and below Pont-i-Mou.s,son, with a view to 
overtaking and heading off Bazaine in his presumed retreat to 
the'Meuse (sec Franco-German War). So far, however, from 
being ahead of the Germans on the road to Verdun, the French 
were actually, late in the afternoon of the 15th of August, 
bivouacked on the plateau of Rezonville, and there their outposts 
were placed, not where they could sec the surrounding country, 
but at the regulation distances of 600 to 1000 paces from the 
bivouacs. Friendly inhabitants kept Bazaine well informed as 
to the magnitude of the danger threatening him from the south, 
and a .special telegram from Paris, the true origin of which has 
never been traced, led him to believe that the I. German Arnij- 
was crossing the Moselle near Thionville and about to descend on 
him from the north. This telegram might have exercised the 
most prejudicial influence on the course of the battle had not 
Ladmirault (4th Corps), nearer to the seat of the imaginary 
danger, taken upon himself to disregard the warning traasmitted 
to him by headquarters. At daybreak on the i6tli, no Prussian,s 
being reported in sight by the outposts, tfie troops began nohw 
chal.antly to prepare for the resumption of the march. 

On the Prussian side, von Alvensleben’s Curp,s (III.) shortly 
after daybreak was moving north-westward from the Moselle in 
two columns, on the right the 5th division, via Gorze and Fla- 
i vigny on Vionvillc.on the left the 6th division with corps artillery 
I by Amaville on Mars-la-Tour, von Alvensleben himself riding 
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a little in advance between the two. The 6th cavalry division from Gorze towards Vionville, whence he could overlook the 
was ordered to precede the right column and scout towards whole country to the north and west, had met von Illiembaben 
ReaonviUe. N0 one was aware of the dangerous proximity of (commanding the sth cavalry division) and had seen the surprise 
u 1. of the French camps. The sound of the heavy &mg coming from 

About 9 a.m. the 5th cavalry division, reinforc^ by two the eastward convinced him of what had been gradually dawn- 
home artillery batteries (flank guard of the X. Corps from ingonhim—that with barely ^0,000 men he was in the presence 
IhiMcourt), and accompanied by von Caprivi (chief of staff, of the whole French army,'whose attitude at this moment 
X. Corps, and afterwards chancellor of the German Empire), sufficiently indicated their determination to fight, 
were trotting up tlie western slopes of the ridge which runs In a few mwnents his decision was taken. Calling on the 
between Tronville and Vionville. Reaching its summit they X.Coips, away to the south-westward, for support, he determined 



suddenly found themselves in face of at least 40,000 French j to screen his own weakness by a vigorous attack. By universal 
troops, which were not under arms, but busied with mLscella- ! consent this i.s approved as the boldest resolution arrived at by 
neous camp duties. The te«nptalion proved too great for the on independent commander throughout the war. Orders were 
iirtillery, who promptly fired into Uie midst of the cavalry camp lorthwith despatched to the 6th infantry division at that 
(Forton’s division) which lay nearest to them. The nwmentary moment between Puxieux and Tronville, to wheel in to their 
result was a wild panic, especially among the horses; but this right and attack, and, their movement being stiU hidden Irom 
panic gave the alarm lo the infantry all along tli;^ruad, and these the enemy, these troops were formally drawn up for action and 
(hrossard’s 2nd Corps) at once stood toarmsand moved forward, sent forward us a whole. The French meanwliile had occupied 
deployed for attack—one division to the west, another division, | Vionville and Flavigny, and other troops were moving down the 
from Rezonville, to the south. The latter almost at once en- ! slopes from Rezonville to their support, but the united onset of 
countered the heads of the 6th cavalry division, at that moment this whole German division overbore all resistance, and the 
just clearing the defile leading up to the Rezonville plateau from French began to retire eastward, suffering terribly from the shell 
Gone. The Prussian cavalr>' promptly bore away to cover fire of the Prussian batteries. 

U) the westward, and reported what they had seen to superior Marshal Buzaine had meanwhile arrived on the scene and 
authority, but nut to the advanced guard of the 5th infantry ordering forward fresh troops to relieve (not to reinforce) those 
division, which, emerging m its turn from the defile, ran right already engaged, he rode forward with a horse artillery battery 
against the deployed French infantry moving to meet them. So to watch the operations. The retreating French troops belonged 
sudden was the collision that the Prussian advanced guard to Frossurd’s command, and as tliey were in considerable wn- 
battery had to fiie case to clear its own front. iusion Fro.ssard called on du Preuil’s brigade of the imperial 

Meanwhile von Alvensleben himself, riding on the field track guard cavalry to charge. He gave no objective; and when the 
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Mediomatrica, a name from whit h the present form has been 
derived by contraction. (iiesar describes it as one ot the old&stand 
most important towns in Gaul. The Komaii.s, recognizing its 
strategical importance, iortilied it, and supplied it with water by 
an imposing aqueduct, the remains of which still exist. Under 
the Roman emperors Metz was conne<-ted by military roads 
with Toul, Langres, Lyons, Strassburg, Verdun, Reims and Trier. 
Christianity was introduced in the 3rd century of our era. In 
the middle of the 5th century the town was plundered by the 
Huns under Attila; subsequently it came into possession of the 
Franks, and was made the capital of Austrasia. On the parti¬ 
tion of the Carolingian realms in 843 Metz fell to the share of 
the emperor Lothair 1 . as the capital ot Lorraine, lit bishops, 
whose creation reaches back to the 4th century, now began to be 
very powerful. Metz acquired tlie privilege's oi a free imperial 
town in the 13th century, and soon attained great commercial 
prosperity. Having adopted the reformed doctrines m 1552 and 
U‘i 53 i if fell into the hands of the French through treachery, 
and was heroically and successfully defended against Charles V. 
by Francis duke of Guise. It now sank to the level of a French 
provincial town, and its population dwindled from 60,000 to 
about 22,000. At the peace of Westphalia in 1648 Mete, with 
Toul and Verdun, was formally ceded to France, in whose pos- 
ses.sion it remained for upwards of two centuries. The buttles of 
August 1870, and the investment and capture of Ihe army of 
Metz which followed, are described below. By the peace of 
Frankfort on the loth of May 1871 Metz was again united to the 
German Empire. 

See Westphiil, Gcuhithk der Stadt MeU (1W73-J.S77); Georg 
Lang, Mitz und srine Umgi-huvgen (iSS^), the Statishseh~lapogra/>li- 
isches Handbut.h fitr LuUmngen-, Albers, licuhiolite der Stadl hlrte 
(Metz, 1902)1 G. A. Frost, Eludes sur Vhhluira dc Mete (1S97); aiul 
Tauber, Die Schlachtfelder von Metz (Berlin, T902). (See also Fr.snco- 
German War : Bibliography.) 

Ba'itles around Mktz, in the Franco-German War, 1870 

I. Colombey-Borny {August 14 ).—The J'rench army under 
Marshal Bazaine was in and about Metz. The German 1 . and 
II. armies, on the march from the Saar, were heading for the 
Moselle between Metz and l'ont-k-M<)u.sson, luid on the morning 
of the X4th of August the German 1 . Army ( I., VII. and VIII. 
Corps, under General v. Steinmetz) lay on and east of the I'Vench. 
with outposts well to the front, watching the French camps east 
of Metz, which were little more than i m. to tlie front. Slein- 
metr had received from headquarters overnight instructioms 
that on the 14th of Augiust the J. Army would maintain the 
positions occupied during the 13th, and merely passed on these 
orders to his corps commanders. In Metz, meanwhile, Bazaine 
had decided to retreat, and during the morning orders to 
that effect reached his corps commanders, who commenced 
preparations for their execution. The 2nd Corps (Fro.s.sard) and 
6th (Canrobert) began to retire about midday, the 3rd (Leboeuf), 
4th (Ladmirault) and Imperial Guard (Bourbaki) were to follow. 
These preparations being olwer\’ed, the German outposts got 
under arms. General vim der Goltz, in command of the VIl. 
Corps (7 battalions, 4 squadrons, 2 batteries) hearing from a 
passing officer that the I. Corps on his right was preparing to 
attack, and noting personally signs of retreat in the enemy’s 
lines, determined at 3 p.m. to advance his whole commapd to the 
ridge between Colombey and Borny (which was still occupied by 
French outposts),in order to clear up the situation. The ridge 
was captured with little resist.uice, hut the sound of the firing at 
once set all the neighlwuring troops in motion, and fortunately 
so, for the French had immediately retaliated on von der Goltz’s 
audacious attack. Between 4 and 6 p.m. there was continuous 
heavy fighting on the front from Bomy to Mi'y, as both .sides 
brought fresh troops into the field. The conx-ex slopes falling 
from the Prussian position towards Metz gave plenty of cover to 
the French, and the setting sun shone full in the faces of the 
Prussian artillerymen. Thus the Prussian infantry encountered 
unusually obstinate resistance and the troops engaged rapidly 
slipped from all superior control. The above front was held by 
the French 3rd Corps. Shortly before 6.30 the 4th Corps (Ladmi¬ 


rault) suddenly began to deploy on the high ground to the north¬ 
west beyond M6y, thus threatening the right flank of the Prussian 
I. Corps (General v. Manteuffel). To meet tliis danger Manteufiel 
was compelled to direct hia corps artillery and reserves, which 
were now rapidly coming up, away from the hard-pressed centre 
towards the oncoming infantry masses of Ladmirault. These, 
with the sun now almost at their backs, were shooting better 
than usual, and Manteuffel was compel!^ to call on the VIII. 
Corps for assistance, which its commander, under positive orders 
from Steinmetz, refused to give. Meanwhile Steinraetz had 
been .sending peremptory orders to the battlefield to stop the 
battle, but neither of the corps commanders was able to enforce 
them. Fortunately for the Prussians, Bazaine had issued 
similar orders to his subordinates, who, having their men better 
in hand, were able to obey; and as night began to close in the 
L'rench broke off the action and retired under the guns of the 
Metz torts, convinced that at last they had “ broken the spell ” 
of German success. 

Finding that, in spite of his orders, the firing at the front con¬ 
tinued increasing in intensity, Steinmetz at length rode to the 
front himself. Meeting Manteuffel near the Brasserie of Noisse- 
viUe, he overwhelmed him with reproaches, and at the crisis 
of this scene the bands struck up “ Heil dir im Siegeskranz 1 ” 
In this action the Germans brought 30,500 rifles and 150 guns 
on to the battlefield only out of more Ilian roo.ooo with 300 
guns which could have been engaged before darkness. Bazaine 
actually deployed 50,700 rifles and 206 guns to oppose them. 

; He might, however, had he been so minded, have struck with 
i hks whole army—neiu-ly three times this force, and, judging 
from the course events actually took, we can have little doubtas 
I to the result ot such a blow. The los.sos on cither side were in 
killed and wounded—French about 3600, Germarus about 4800. 

I The chain of causation in this action is particularly worthy of 
i attention : A young reserve officer, seeing some troops of the 
j I. Corps standing to arms, reported to von der Goitz tliat the 
corps was standing to arms and about t.o attack. Von der Goltz 
thereupon decided to go forward and discover what was actually 
going on, and this action unchained the wliole battle power of 
all the troops within call. When, on the following morning, 
Steinmetz reported von der Goltz and the commander of the 
I. Corps for disobedience, the king thanked Manteuffel warmly 
for the part he had played, and then turned to the young 
brigadier who had disobeyed orders and congratulated him 
on having twice di.stinguished himself in the first fortnight of 
the war. 

2. The Battle of VionviUe — Mars-la-Tour (August 16).— 
j On the following day (15th) the II. German Army approached 
the Moselle above and below Pont-i-Mou.s,son, with a view to 
overtaking and heading off Bazaine in his presumed retreat to 
the'Meuse (sec Franco-German War). So far, however, from 
being ahead of the Germans on the road to Verdun, the French 
were actually, late in the afternoon of the 15th of August, 
bivouacked on the plateau of Rezonville, and there their outposts 
were placed, not where they could sec the surrounding country, 
but at the regulation distances of 600 to 1000 paces from the 
bivouacs. Friendly inhabitants kept Bazaine well informed as 
to the magnitude of the danger threatening him from the south, 
and a .special telegram from Paris, the true origin of which has 
never been traced, led him to believe that the I. German Arnij- 
was crossing the Moselle near Thionville and about to descend on 
him from the north. This telegram might have exercised the 
most prejudicial influence on the course of the battle had not 
Ladmirault (4th Corps), nearer to the seat of the imaginary 
danger, taken upon himself to disregard the warning traasmitted 
to him by headquarters. At daybreak on the i6tli, no Prussian,s 
being reported in sight by the outposts, tfie troops began nohw 
chal.antly to prepare for the resumption of the march. 

On the Prussian side, von Alvensleben’s Curp,s (III.) shortly 
after daybreak was moving north-westward from the Moselle in 
two columns, on the right the 5th division, via Gorze and Fla- 
i vigny on Vionvillc.on the left the 6th division with corps artillery 
I by Amaville on Mars-la-Tour, von Alvensleben himself riding 
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of Cissey’s division, still out of their sight but moving due.south. 
Hardly had they stepped off when Gssey’s first line, catching 
sight of them, opened a devastating fire upon their left flank, 
and to meet this fresh danger the Prussians endeavoured to 
change front half-left whilst still on the move. Without pausing 
to fire, the men raced onward, but the French striking their 
outer wing rolled up the whole line in succession, the actual 
collision occurring in and near the Bruville ravine, a deep-cut 
natural trench which, starting from the Tronville copses, here 
intersects the plateau from west to east. Against the weight of 
French numb^s, nearly three to one, the Prussians were unable 
to stand, and presently they broke and drifted backwards, 
completely routed^ Then the ist Guard Dragoons (since known 
as Queen Victoria’s regiment), after a brilliant manoeuvre under 
heavy fire, to get into the best position for delivering a charge, 
rode down the whole French line of pursuers from left to right, 
and by their heroic self-sacrifice relieved the remnants of tlie 
infantry from further pursuit. 

This was the Kene which for the moment held the attention 
of Prince Frederick Charles when at length he reached the 
battlefield from Pont-k-Mousson. All along the rest of the line 
the Prussians were still holding their own, and on the extreme 
right fresh troops from the IX. Corps were streaming up through 
the woods against the French left wing. But on the left there 
was every sign of incipient disaster, and to avert tins only the 
cavalry were at hand. Sending, therefore, hasty orders to the 
5th and 6th cavalry divisions to concentrate to the west of Mars- 
la-Tour, the prince ordered them from there to sweep round on 
the right rear of the French army. The same idea had, however, 
occurred to Ladmirault, and he had called on the two nearest 
P'rcnch cavalry divisions to put it into execution, and us the 
Prussians began to reach the plateau west of Mars-la-Tour and 
the Yron brook from the south, the French were deploying across 
it some two thousand yards to the north. 

Then followed a duel—the one great cavalry duel of the war— 
between upwards of two thousand horsemen a side. But it was 
delivered by both sides in a series of regimental charges, and in 
result was singularly indecisive. For about half an hour great 
crowds of riders, hidden by dense clouds of dust, drifted aimlessly 
about the plain, till at length the charge of a single squadron 
of the Oldenburg Dragoons (who had joined in on their own 
initiative), delivered on the outer French flank, brought the whole 
mass into motion north-eastwai-d, and, both sides sounding the 
rally, the engagement gradually ceased. 

It was now about 7 p.m. and night was coming on. Seeing 
the dust-clouds drifting away northward, and noting the lethargy 
which .seemed to have settlfxl over the whole French line. Prince 
h'rederick Charles decided to assert his own independent will to 
conquer by a final assault along his whole front. Guns, cavalry, 
infantry, everything that could still stand were to take part in it. 
Weary as they all were, his indomitablo will put fresh life into 
the whole army. With drums beating and colours flying, every 
unit within call went forward fur the final effort. It was almost 
dark when the Prussians approached the French position between 
Rezonville and the woods to the northward, and the troops soon 
lost direction in the smoke and became involved in the direst 
confusion; the firing again blazed out for a few moments, only to 
die away as utter exhaustion at length put an end to the Prussian 
advance. Then the wearied troops, for the most part, lay down 
and slept in the positions they had reached. 

Thus closed the hardest fought battle of the Franco-German 
War. From 9 a.m. to 3 p.m. only *3,700 rifles, 8100 sabres 
and 136 guns had been brought into action by the Germans 
against 59,100 rifles, 6700 sabres and 300 guns on the French 
side, and even at the close of the day the former had only 
deployed 47,100 rifles, 8300 sabres and 222 guns against 83,000 
rifles, 8000 sabres and 432 guns including 24 mitrailleuses. The 
chief characteristic of the day’s fighting was the terrible effective¬ 
ness of the Prussian artillery, which was handled in masses and 
not, as on the French side, by batteries. The manoeuvring power 
of the latter attracted the admiration of the Germans, but 
arriving singly on the field they were generally reduced to silence 
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in a few minute. Deprived of their support, not all the gallantry 
of the French infantiy could avail anything. Again and again, 
particularly on their left wing, they chased the German infantry 
before them, but the moment the retreat of the latter downhiU 
uncovered the pursuing French to the Prussian guns, a tornado 
of shells shattered their order and compelled them to retreat. 
Though the cavalry were freely engaged, the training of both 
was so far beneath the standard of ^e present ^y that the 
most that can be credited to them in respect of results is that 
they from time to time averted imminent disaster, but failed 
altogether to achieve such a decision as was well within their 
potential capacities. 

3. Gravelotte—St Prival {August iS ).—^The position on to 
which the French army fell back from the field of Vionville is 
formed by a ridge some six miles long running from Rozerieulles 
almost due north to Roncourt, a little village overhanging the 
steep and wooded bonks of the Orne, and connected with the 
general plateau between the Meuse and Moselle by a gentle 
saddle running from about Amanvillers nearly due west tluough 
the Bois de la Cusse towards Doncourt. North of this saddle 
the slopes show a slight concavity, but are passable by troops of 
all arms in close order. To the south the rivulet of the Mance 
soon forms a formidable obstacle as its bed cuts its way through 
the sandstone. Scrub and woods with dense undergrowth line 
both its banks, and, except by the great chauss6e from Metz to 
Verdun, access to the French side becomes impossible to troops 
in ordered bodies. 

It does not appear that the position had been systematically 
examined, or apportioned to the several corps in accordance 
with any predetermined plan. The army merely swamg back¬ 
wards, pivoting on its left wing, the corps preserving their 
relative order ^ it had been on the t6th, with the exception 
that the Imperial Guard was withdrawn to the spur on wliich 
Fort Plappeville stands, and the 6tli Corps (Marshal Canrobert) 
cro.s.sed the line of march of the 3rd and 4th Corps in order to 
gain St Privut lu Montagne. No lines of march were assigned 
to the several units, consequently the confusion became so great 
that though the distance to be traversed in no caso exceeded six 
miles, only the right wing and centre reached their destinations 
as night was falling. Many of them had so little idea of the 
general situation that they actually placed outposts to the north 
and east, whilst the whole of the enemy's army lay to the south 
and west. No attempt was made to entrench the position syste¬ 
matically, but on the left the 2nd and 3rd Corps made some 
disconnected shelter trenches and gun-pits, while the 4th Corps 
In the centre began to improve available cover about an hour 
before the battle began, and the 6th corps on the right, not yet 
having received any entrenching tools, could do no more thiui 
improvise a few loopholes in the walls of the villages of St Privat 
and Roncourt witli such tools as the sappers could obtain from 
the inliabitonts. 

i'ortunately for the French the Germans were too exhausted 
by the battle of the 16th to attempt to interfere with these 
movements. At daybreak on the morning of the i8th the royal 
headquarters (which now for the first time arrived at tlie front) 
still had no certain knowledge as to whether the French main 
army was in retreat—covered by the force which they could 
sec on tlio high ground north of tlic Metz road—or whether they 
had taken up a position in order to fight. 

Hence the orders issued overnight on the presumption that 
the main force of the French was retreating to the north and 
west were allowed to stand, and the whole II. Army (Prince 
Frederick Charles) moved off in echelon from left to right, the 
I. army under Steinmetz, consisting for the day of the I., II. and 
VII. Corps, being left in observation of the troops visible on their 
front and of the garrison of Metz itself. The 1 . Corps was kept 
back beyond the Moselle on the east side of Metz, the II. was not 
due to arrive at Rezonville before 4 p.m., hence the VII. only 
was immediately available if the enemy counter-attacked. 
But Steinmetz had not ordered, nor had von Zastrow, the corp.s 
commander, undertaken, any preparations to meet an emergency. 
About 10 a.m. the corps had reached the following pixsitioms: 
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NULrCorps, AezoaviBe; XI. near St Marcel; Guard approaching 
Doncourt; ^ 1 . towards Jamy ; the III. and X., which had been 
so heavily engaged on the i 6 th, still in their bivouacs preparing 
to move. The cavalry of the Saxons had established the fact 
that the French had not retreated northward, but though scouts 
from the Guard had already seen the enemy on the heights of 
St Privat, this information had not yet reached headquarters, 
nor had it been transmitted to the IX. Garps, which it most 
closely concerned. 

Shortly after lo a.m. Moltke, still under the impression that 
the French right extended no farther than La Folie (3 m. 
north of tlie Metz road), determined to attack with the IX. and 
VIIL Corps whilst the Guard executed a turning movement . la 
Habonvilic against the French right. The IX. Corps was to 
engage, but nut to push its attack home until the Guard could 
co-operate. The XU. Corps was left to its own devices, but for¬ 
tunately the crown prince of Saxony, who commanded it, had 
ridden forward and, seeing the French in force towards Roncourt, 
had issued orders which in the event proved decisive. 

In pursuance of hl.s instructions von Manstein, commanding 
the iX. Corps, set his two divisions in motion towards La Folie 
and the Bois de la Cusse, and advanced to reconnoitre the French 
position. From the eastern edge of the above-named copses he 
suddenly descried the camp of a whole French Corps (the 4th), 
evidently ignorant of their d;inger, on the slopes trending west¬ 
ward from Amanvillers. Unmindful of the experience of the 
16th, he decided to execute an artillery surprise on a grand scale, 
and sent orders to his corps artillery to come into action on the 
long spur overlooking the French camps from the westward. 
At noon, jtist as the French infantry were falling in for midday 
roll-call, sufficient gums were in position, and suddenly opened 
fire. But the effect wa.s disappointing. The French infantry 
ran to their arms, piled along the front of their positions, and 
moved forward to attack, covering their advance by a luiil of 
bullets. Simultaneously the French artillery also took up the 
challenge, and from the heights near St Pi-ivat the 6th Corps, 
whose presence had been unsuspected by the Prussians, joined in 
the fight. 

In a few minutes the batteries on the extreme Prussian left 
were completely overwhelmed, and suddenly dense lines of 
French skirmishers emerged from a fold in the ground upon their 
flank and front, and the gunners were compelled to resort to 
case-shot, so imminent was their danger. But at this critical 
moment the leading companies of the Hessian infantry arrived, 
re-established the equilibrium (though not before four Prussian 
batteries had been temporarily overrun by the enemy), and a 
most obstinate fight ensued. 

Prince Frederick Charles now rode forward to a point north¬ 
east of Vemeville, whence the southern boundary of St Privat 
could be seen. But the northern side of the village and the 
countr)- towards Roncourt was hidden from his view by the high 
poplars bordering the Metz-Briey road. Seeing the Hessians 
hard pressed, he now brought forward the 2nd division Of the 
Guard to their assistance, sending in the 3rd brigade immediately, 
and holding the 4th brigade in reserve. The ist division, 
warned by their own scouts that French troops were in Ste 
Marie, deployed to attack this village, and were assisted in their 
endeavour by a brigade of Saxons detached by the crown prince 
of Saxony, who from his position could see behind the "poplar 
screen that limited the view of the commander-in-chief. Hence 
he was already aware that the French position extended to Ron¬ 
court at least, and had despatched a whole division down the 
valley of the Ome to outflank them. No news of thi.s movement, 
however, appears to have reached I-hince Frederick Charles. 

Hie F'rench troops in Ste Marie were only an outpost of the 
6th corps, and seeing themselves outnumbCTed, they withdrew 
about 3.30, the Prussians rushing the village immediately after¬ 
wards. Considerable confusion arose from the convergence of 
these three briga^lo upon one village, and more than an hour 
passed before the troops could lie disentangled and massed for 
further operations. The leaders of the two Guard brigades, 
still ig^pltnt of the-extent of the French position, rallied their 


men on-the main bodies of their commands (which had not been 
engaged) and then lay down focing exactly os they had done 
w^ brought forward to the attack. Thus the ist brigade 
lay, facing about east-south-east, south of the chauss 4 e and 
some five hundred yards west of the village. The and brigade 
lay south-west of the village about three hundred yards away 
from it and facing nearly north-east. 

The Saxons were on the left rear of the 1st brigade, but took 
longer to recover themselves than the Guards. With the 
Hessians and the IX. Corps the action still "dragged; the 3rd 
brigade of the Guards had become involved in the fight, and 
notwithstanding the arrival of the corps artillery ol the III. 
Corps in the centre the situation was still critical. From the 
south also came the thunder of guns and no encouraging news 
from that quarter had as yet reached the prince’s headquarters. 

About 4.30 p.m. the prince therefore had to consider how 
long it would take to obtain a decision. To postpone it till 
the morrow seemed undesirable : to achieve it before nightfall 
was only possible at the cost of immediate effort. 

He therefore decided to assault .St Privat with all the Guards 
available, and called up the III., X. and Saxons to assist them. 

The 4th brigade of the Guards now received their orders to 
attack Jerusalem (a hamlet a little .south of St Privat), and 
the I si division was ordered to assault St J’rivat itself. 

Von Pape, commanding the latter division, pointed out 
that no artillery force adequate to prepare the way for him 
was as yet on the ground, and that the Saxons were still a long 
w&y to the rear. But his orders were imperative, and the 
4th brigade was already moving off' and had to be supported 
at any eost. Actually all available batteries had already 
been sent for and were trotting forward from every quarter 
towards the objective. He accordingly transmitted his orders, 
and the 2nd brigade was the first to attempt their execution. 
It had to wheel half-right in mass to bring it in the required 
direction, and then to advance till its rear was clear of the 
obstruction lormed by the gardens of St Marie. By the time 
(5.30) it had sufficiently cleared this tillage it became apparent 
that the 4th brigade in its extension for attack would overlap 
the front assigned to the 2nd, hence a further (half-left) wheel, 
still in mass, had to he undertaken before room for deployment 
could be obtained. Almost as the commands were given, 
the French suddenly opened an overwhelming long-range fire 
and their bullets swept like hail through the crowded muss of 
the German troops. Nevertheless the wheel was effected, 
the fresh direction taken, the troops extended for attack, ancl 
then the whole brigade dashed towards the houses assigned 
tliem ns their objective. Meanwhile the ist brigade had moved 
round the north of the village and carried out its extension 
without serious hindrance. But emerging from the hollow 
running north from St Marie, they came under a heavy fire 
not only from St Privat but also from Roncourt, which latter 
village they uow saw for the first time. Instinctively a portion 
of their line worked to the left to face this new menace, and 
the front thus became dangerously extended. They were, 
hfiwpver, now abreast of the 2nd brigade, and the whole line 
faced forward to reach the effective range of their very 
inferior weapons, which were about equal at 200 yds. to the 
French rifle at 600. But the losses of the 2nd brigade, parti¬ 
cularly in officers, had been too heavy, and the rush died out 
whilst still 500 ) ds. from the two villages. 

It was now about 6 p.m. and a long pause ensued, while the 
220 guns, which by degrees had unlimliered behind them, 
brought St Privat and Roncourt under fire. About 7 p.m. 
the Saxon turning-movement took effect; their infantry from 
the Ome valley attacked Roncourt from the north, and about 
7.15 the village was carried. 

Neither Prince Frederick Charles nor the troops in the fighting¬ 
line could see what had taken place; but the former seeing 
other Saxons moving towards Montois and the masses of the 
TIL and X. Corps approaching, whilst the rain of shells into 
St Privat exceeded anything hitherto seen on any battlefield, 
decided to call on the whole of his force to attack. He was in 
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the act of issuing his orders when a psychological wave swept 
through the fighting-line,. and the men rose and rushed the 
village at the point of the bayonet. It was now about eight 
o’clock, and the l^ht was rapidly failing. 

The French artillery had aheady evaded the coming blow, 
and had changed position, “ right beu;k,” to cover the flank of 
the rest of the army, and the Prussian and Saxon artillery 
trottii^ forward co^ormed to this new front, their shells 
sweeping the ground for aooo yds. to the south of Aman- 
villers. The confusion in and around St Privat, where troops 
from four several corps were all intermingled, became so extreme 
that no further infantry-advance could be attempted; sounder 
cover of the fierce artillery duel the remnants of the unfortunate 
6th corps drifted away towards Metz down the many ravines 
leading into the river valley. The “ annihilation ” of the 
Guard at St Privat has become historic. Vet, heavy as were 
the losses of the ist Guard division they were not excessive 
compared to those previously endured. In round numbers 
one-third of their effectives had fallen—most of them in the 
first great rush forward at 5.30 p.m.; but actually they had 
been more or less under fire since about 2 p.m., and many were 
hit by French shells plunging into the turmoil about St Privat 
from 8 to 10 p.m. But the legend cannot be justified when 
the facts are compared with the slaughter of the Seven Years’ 
War, of Napoleon’s battles, the Crimea, and the American 
Civil War, or with the horrible punishment of von Wedell's 
brigade (38th) only two days before. 

It is now time to return to the southern theatre of the battle¬ 
field, where an entirely independent engagement had been 
raging all the afternoon. Von Goeben with the VI11. Corps 
was standing massed about Rezonville when von Manstein’s 
guns opposite Amanvillers suddenly made themselves heard. 
Wheeling his corps to face the French to the eastward he imme¬ 
diately sent forward his artillery and prepared to support his 
comrade. Von Zastrow with the VII. Corps followed his example. 
Both corps took os their primary objective the farms of St 
Hubert and Point du Jour, standing just above the defile made 
by the Vcrdun-Mctz road where it climbs out of the Mance 
ravine towards the French position. About 3.30 p.m. St 
Hubert was carried by a confused mass of some 49 companies, 
and von Steinmetz, believing the main French position to have 
been pierced, ordered the 4th cavalry division to cross the ravine 
by the chauss6e and pursue. Simultaneously von Zastrow, 
under the same impression, had ordered his corps artillery 
to advance by the same road, and von Goeben, thinking his 
troops in front required support, had sent forward an infantrt' 
brigade by the same line of road. 

Presently all these columns converged upon the defile and 
a hopeless entanglement ensued. Three batteries succeeded 
in struggling through the ma.ss, and, in coming into action, 
their left resting on St Hubert. But the remainder of the 
troops had to be withdrawn, and confusion breaking out in 
their rear, exposed to all the random bullets and shells of the 
French, a panic ensued, thousands of men breaking away and 
flying in wildest confusion through Gravelotte towards the 
west. Hardly hud they melted away when the French made 
a most brilliant counter-attack from their main position between 
the farms of Leipzig and Moscow. This was stopped almost 
entirely by the I’rus.sian artillery fire; but the news of its coming 
spread through the stragglers in the ravine south of the great 
road, and a wave of panic again swept through the mass, many 
thousands bolting-right upon the front of their own batteries, 
thus masking their fire at the most critical moment, and some¬ 
thing like a crisis in the battle aro.se. Fortunately the II. 
Corps was now rapidly approaching (about 6 p.m.), and the 
king, against Moltke’s advice, now ordered von Steinmetz 
(to whom the II. Corps had been allotted for the day) to attack 
again with all his forces. Meanwhile a third panic broke out 
which delayed the preliminary movements and it was now 
growing dark in the ravine. At length the II. Corps, together 
with all of the VII. that could be collected, moved down into 
the valley. Just as the leading German troops were approaching 


St Hubert the French again began to fire, their bullets plunging 
down among the fresh arrivals, who kno-wing nothing of what 
had taken place about St Hubert (where the femnant of their 
own infantry were still ofiering a desperate resistance) opened 
fire into the backs of their own men, and a fourth panic began 
which soon spread to the stragglers crowding the Mance lavme. 
Fortunately, by the superb gdlantry of some of the company 
officers and men, the new arrivals were induced to recognize 
their mistake, and by degrees about 10 p.m. the whole of the 
II. Corps succeeded in reaching the plateau between St Hubert 
and Point du Jour, where the d4bris of the VII. and VIII. 
Corps had gathered. But in the darkness and confusion no 
forward movement against the French (only 400 yds. to their 
front) could be initiated, therefore the whole mass passed the 
night where they stood until daylight disclosed that the French 
had retreated. 

Meanwhile the king, Moltke, and Bismarck had ridden back 
behind Gravelotte where they passed two hours of intense 
anxiety. From the flash of the rifles, it was clear that the 
French main position was still intact, and as every body of 
troops within thirty-six hours’ call had been engaged there 
seemed little prospect of rene-wing the struggle next morning. 
No news too had come in from Prince Frederick Charles. Uln- 
mately about midnight the welcome tidings of the capture of 
St Privat arrived, and all anxiety was at an end. 

4. The Investment of Metz (Aug. /p-Oet. 14 ).—During the 
night following the battle of Gravelotte the French army 
withdrew within the line of the forts round Metz. The 6th 
Corps only was severely shaken, the 4th (the best in the 
whole army), though it had fought hard twice within forty- 
eight hours, losing nearly 30 % of its strength, was still well 
in hand, and the 3rd, 2nd and Imperial Guards were almost 
intact. A fresh i.s.sue of ammunition and food was all the 
men needed to make them a thoroughly efficient fighting force 
comprising some 100,000 troops capable, with a resolute leader 
and an efficient staff, of crossing over to the right bank of 
Uie Moselle, overrunning the I. German Corps, the only one 
in their direct path, and then fighting their way across the 
communications of the II. and III. German Armies until they 
regained touch with the French railways to the south-west 
about Troyes. 

The mere fact of the effort being made would have given 
the battle of Gravelotte the moral effect of a victory, and the 
reaction in the German ranks from the feeling of over-confidence, 
which had mastered them after the early succe.sses of Spicheren 
and IVoerth, mu.st have had most far-reaching consequences. 

Bazaine, however, withdrew entirely under cover of the forts, 
and set about the reorganization of his troops in the most 
leisurely manner. The Metz forts, though neither sufficiently 
armed nor even completely finished in some cases, were never¬ 
theless, with their deep ditches and self-protecting bastion 
trace, far too formidable for any field army to attempt without 
the aid of a siege train of some 200 guns, which for the moment 
were not available. Of this fact the Germans were well aware, 
and hence they decided from the first to reduce the place by 
hunger, calculating that with the extra 150,000 men thrown 
back upon the fortress, its food supplies could not last very 
long. On the morning of the 19th the German army was far 
too exhausted for further efforts. F.xcept the I. Corps, which 
had been summoned overnight from its position about Cour- 
celles towards the battlefield of Gravelotte and had almost 
reached the Moselle before this move could be counterordered, 
the remainder kept their places of the previous night, only 
following the French retreat with a screen of outpo.sts. They 
were sufficiently occupied in collecting the wounded and clearing 
up the confusion resulting from an accumulation of trains and 
transport in the defiles of Gorze and about Nov6aut. No 
eastward movement could have taken place that day. In 
the course of the afternoon of the xpth the royal headquarters, 
creating a new army under the crown prince of Saxony (Guard, 
IV. and XII. (Saxons) Corps) for field operations towards the 
Meuse, assigned the remainder of the II. Army, 'and the whole 
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of the I., to Prince Frederick Charles as commander-in-chief 
of the army of investment. ^ This brought the strength of 
his command up' to eight corps, numbering some 220,000 men; 
an enormous mass to feed in a district swept bare of supplies 
by the operations of the preceding week, and with only one 
railway line, terminating at Courcelles, to depend upon. 

For the moment the chief care of the I'rince was to guard 
against an attempt of the French army to break out to the 
westward. 'I'he 1. Army Corps with Rummer's Landwehr 
division (which arrived during the night of the ipth-aoth of 
August) were to occupy a position to cover the rail head at 
Courcelles-Kemilly, and the remainder were disposed in the 
following order: The X. Corps was on the north, with <a bridge 
head at Hauconcourt-sur-Moselle, the II., VIII. and Vll. 
along the eastern slopes overlooking the Moselle valley, the 
latter having also a fortified bridge head at Ars-sur-Mosolle. 
The III. and IX. were cantoned almost on the Irattleheld of 
tlie i8th, between Caulre Farm and Roncourt, ready to move 
off to the left and support the X. Corps in the event of an attempt 
on the part of the French to break nut towards Thionville. 

The positions were fortified with a light outpost line, behind 
which was drawn a main position on which every art of the 
engineer was expended. Ample arrangements were made for 
obtaining and circulating intelligence, and all lateral com¬ 
munications w»e improved and supplemented to the utmost. 
A light field-railway from Remilly to Toni a Mousson (14 m.) 
was also put in hand, but progre.ss on this was very .slow. The 
water-supply of the town was promptly interrupted, but the 
river water was quite drinkable. 

Meanwhile, the French in Metz had been diligently at work. 
There was no real deficiency of ammunition and stores in the 
fortress, and provisions for forty days were reported in hand. 
Hazaine was still in communication with the outside world, 
though return messages came in sparingly. On the afternoon of 
the 25th he decided to break out to the northward by the 
right bank of the river, and orders to this effect were dul.\’ issued. 
Many delays arose in their execution, and it was not tiil 2 p.m. 
on the 26th that the troops were formed up ready for action. 
Hut at the last moment the marshal wavered. Calling a council 
of war on the heights of Fort St Julien, he asked the opinion 
of his subordinates, who were unanimously against the proposed 
sortie, principally because the artillery “ had only ammunition 
enough for a battle ! " Besides, the Germans had long 
since become aware of the movement in progress, and all chance 
of surprise was past. It was also raining very heavily. Accord¬ 
ingly the scheme was abandoned. 

On tlw! 2Qth of August Bazaine received a despatch, dated 
the 27th, from MacMahon, according to which his army should 
have been at Stenay on the Meuse and farther to the south 
by the 30th. The marshal accordingly determined to renew 
the attempt of the 26th, itnd orders—almost a repetition of those 
of the previous oeeasion—were issued. 

At this moment (Aug. 3r) the positions of von Manteuffel’s 
command (1. Corps and 3rd Landwehr division) were most 
dangerously extended, and a surprise at daybreak might have 
had far-reaching results. But the h.abit of excessive bugling 
and band-playing betrayed the French design even before 
daybreak. Not until 1.30 p.m. was the concentrat ion completed, 
and Bazaine agam assembled his commanding officers to give 
them their final instructions. This time he adhered to his 
decision, and about 4 p.m. the attack opened (battle of Servigny 
or Noisseville); but his opportunity had been allowed to slip, 
and though his first onset overwhelmed the German outposts, 
thefr main line held good, and masses of guns unlimbering 
over a front of some 4 m. rendered all further attempts 
to break the German cordon abortive. Firing only ceased as 
darkness fell, and next morning the fighting was again renewed. 
But the whole French army was disheartened. It was obvious 
that what they had failed to do by surprise was hopeless now 
that twenty-four hours had been given in which the Germans 

’ Stiiitinetf was shortly afterwards relieved of his command 
and iri^med to Germany. 
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could make counter-preparations. Therefore about noon a 
general retirement under the guns of the forts took place, and 
the last serious hope of the French army had vanished. Some 
120,000 men with 528 guns had been engaged against 60,000 
Germans with 222 guns, and had been beaten off with a loss of 
3500 men. The Germans had lost about 3000. 

The investment now resumed its regular course. The Ger¬ 
mans, secure in the strength of their position on the left bank 
of the Moselle, drew more troop.s over to the right, and added 
to their defences and communications. The idea was even 
mooted of damming up the river near Hauconcourt, and thus 
flooding out the whole of the civil population of Metz; but 
expert civil engineers, who were sent for from Germany, reported 
against the proposal. 

As lime wore on the conditions in Metz and the surrounding 
camps became deplorable. The hospitals and private houses 
had been crowded with wounded from the first, and now, owing 
to the persistent wet weather, small-pox and dysentery became 
epidemic. 'Towards the close of September rations had to 
be reduced, and the troops began slaughtering the cavalry' 
horses for food. Probably to cheer the men by a semblance 
of activity. Marshal Bazaine attempted a sortie on a large 
scale on the ist of October in the direction of Ladorchamps, 
luid fighting continued into the and, but without prospect 
of .success, and the profound depression following on defeat 
sent up the sick list rapidly. One other sortie towards Noisse¬ 
ville followed on the 7th. the alleged reason for which was the 
hope of obtaining provisions in the neighbouring villages. 
But it was beaten off with the utmost ease by Ihe investing 
troops, who were well fed and cared for; and as by this time 
even the gun-teams had followed the cavalry horses to the 
slaughler-houje, the French army as an army—».e. a combination 
of the tliree arms- had ceased to exist. On the recognition of 
this fact negotiations for the capitulation of Metz were begun on 
the 13th of October, and on the 14th the Army of the Rhine sur¬ 
rendered. Had it held out even forty-eight hours longer events 
before Paris and Orleans might have taken a different turn. 

The investment of Metz had lasted 54 days, and the death- 
roll of the civil population hud risen to 3587 against 1200 in 
the corresponding period of a normal year. The army itself 
had only lost from .sicknes.s 2600 men, or barely 2 / of its 
full effective. (F. N. m.) 

MEDDON, a town of northern France, in the department 
of Seinc-et-Oise, 6 ni. E, of Versailles by rail and about 2J m. 
S.W. of Paris. Pop. (iqo6), ()597. The remains of a castle 
(17th century) burned during the siege of Paris in 1871 have 
since been adapted as an observatory. Its terrace commands 
a fine view of Paris. The handsome Galliera Institutions, 
on the hill of P'leury', were founded by the duchess of Galliera 
for the reception of aged persons and orphans. The buildings 
were completed in 1885, at a cost of £560,000. The town has 
a monument of Rabelais, who was cure there in 1553, and manu¬ 
factures munitions of war for the artillery, and in the neighbour¬ 
ing park of Chalais ls the government military ballooning 
establishment. In the 16th century the cardinal. Charles 
of Lorraine, built at Meudon a magnificent chateau, which was 
destroyed in 1803. The present remains belong to a building 
erected by the dauphin, son of Louis XIV. 'The wood of Meudon 
lies for the most part to the west of the town. 

MEULEN, ANTONY FRANCIS VAN DER (16.34 1690), 
Flemish painter, bom in Brussels, was called to l^aris about 
1666 by Colbert, at the instance of Le Brun, to fill the post 
of battle painter to Louis XIV. His paintings during the 
campaigns of Flanders (1667) so delighted Louis that from 
that date Van dcr Meulen was ordered to accompany him in 
all his expeditions. In 1673 he was re.cci.ved into the FrencR 
Academy, attained the grade of coimcilior in 1681, and died 
full of honours in Paris in 1690. He is best represented by the 
series of twenty-three paintings, mostly executed for Louis 
XIV., now in the Louvre. They show that he always retained 
his r'lemish predilections in point of colour, although his style 
was modified by that of the French school. 
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HEUKIBB, OOHBTMITIM (1831-1905), Belgian painter and 
sculptor, was bom at Etterbeek, Brussels. His first exhibit 
was a plaster sketch, “ The Garland,” at the Brussels Salon 
in 1851. Soon afterwards, on the advice of the painter Charles 
de Groux, he abandoned the chisel for the brush. His first 
important painting, “ The Salle St Roch ” (1857). was followed 
by a series of paintings including “ A Trappist Funeral ” (i860), 
‘‘Trappists Ploughing” (1863), in collaboration with Alfred 
Verwee, “ Divine Service at the Monastery of I.a Trappe " 
(1871), and episodes of the Peasants’ War (1878). About 
j88o he was commissioned to illustrate those parts of Camille 
Lemonnier’s description of Belgium in Le Tour du monde 
which referred to miners and factory-workers, and produced 
" In the Factory,” “ Smithery at Cockerill’s,” “ Melting Steel at 
the Factory at Seraing ” (1882), “Returning from the Pit,” 
and “ The Broken Crucible ” (1884). In 1882 he was employed 
by the government to copy Pedro Campana’s “ Descent from the 
Cross ” at Seville, and in Spain he painted such characteristic 
pictures as “ The Caf6 Concert,” “ Procession on Good Friday,” 
and “ The Tobacco Factory at Seville ” (Brussels Gallery). 
On his return to Belgium he was appointed professtff at the 
Louvain Academy of Fine Arts. In 1885 he returned to statuary 
and produced “ The Puddler,” “ The Hammerer ” (1886). 
“ Firedamp ” (1889, Brussels Gallery), “ Kcce Homo" (1S91), 
“The Old Mine-Hor.se ” (1891), "The Mower” (1892), “The 
Glebe ’ (1892), the monument to Father Damien at J.ouvain 
(1893), “ Puddler at the Furnace ” (1893), the scheme of decora¬ 
tion for the Botanic Garden at Brussels in eolkborntion with the 
sculptor Charles van dcr Stappen (1893), “The Horse at the 
Pond,” in the square in the north-east quarter of Brussels,and 
two unfinished works, the “ Monument to Labour ’’ and the Zok 
monument, in ^ ollaborution with the French sculptor Charpentier. 
The “ Monument to labour," which was acquired by the .State 
for the Brus.sels Gallery, comprises four stone bas-reliefs, “ In¬ 
dustry,” “ The Mine,” " Harvest,” and the " Harbour four 
bronic statues, The Sower.” “ ’I'he Smith.” “ The Miner,” and 
the “ Aneeslor and a bronze group, “ Maternity.” Meunier 
died at Brussels on the 4lh of April 1905. 

MEURICE, FRAHQOIS PAUL (1818-1905), French dramatist, 
was born in Pari.s on the,7th of February 1818. In 1848 he 
became the editor of the Eveiutnenl. lounded by Victor Hugo, 
and in 180q he was one ol the promoters of the Rappel, a journal 
on similar lines. He was the literary executor of Victor Hugo, 
and edited his works (1880-1885). In collaboration with Auguste 
Vacc|nerie and Theophile Gautier, he produced Falslaff {1842), 
a plav in imitation ol Shakespeare, and in 1843 an imita¬ 
tion of the Antigone : and with Alexandre Dumas a Hnmlel 
(1S47). He also wrote Benvenuto Cellini (1852), Sc/iamyl 
(1854), Rtruensee (1893), and dramatic versions of Les Miserable!, 
(1878), Notre Dame de Paris (1876), Quatre-vingl-treine (i88i). 
He dietl on the 12th of December 1905. 

MEURSIUS IJoHAKNifis VAN Mktjrs] (1579-1639), Dutcli 
classical scholar and antiquary, was born at Loosduinen, near 
the Hague. He was extremely preciaious, and at the age 
of sixteen produced a conimentar\ on the Cassandra of Lyco- 
phron. In 1610 he was appointed profc.ssor of Greek and 
history at Leiden, and in the following year historiographer 
to the stales-general. In consequence of the disturbed state 
of his country he welcomed the ofler (1625) Christian IV. 
of Denmark to become professor of history and politics at 
Sori), in Zealand, combined with the office of historiographer 
royal. He died at Soro on the 20th of September 1639. Meur- 
sius was the author of classical editions and treatises, manv 
of which are printed in J. I-'. Gronovius's Thesaurui antit/ui- 
tatum graecarum. Their lack of arrangement detracts from their 
value, but they are a storehouse of information, and Meursius 
docs not deserve the epithets of “ pedant ” and “ ignoramus ” 
wltich Scaliger applied to him. Meursius also wrote on the 
troubles in the Netherlands and the history of Denmark. 

Complete edition of hi.s works by T. Lami (1741-1763). See Van 
der Aa's BiograpKieeh WoordmboeH der Neiirlanden (1869), and 
J. E. Sandys, Hut. of Class. Scholarship (1908), ii. 311. 
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ISEURTBE-ET-MOSELLE, a department of aartb'castem 
France, formed in 1871 out of those parts of the old departments 
of Meurthe and Moselle which continued French, Before 1790 
it belonged to Lorraine, or to one or other of the bishoprics 
of Toul, MeU and Verdun. Pop. (1906), 517,508. Area, *038 
sq. m. It is bounded E. by Lorraine, N. by Belgium and the 
grand-duchy of Luxemburg, W. by the department of Meuse, 
and S. by -that of Vasges. Meurthe-et-Mosellc is of a hilly 
character, the highest elevation, the Grand Rougimont (2041 ft.), 
being in the Vosges. The valley of the Moselle runs through 
it from south to north. Extensive forests, the chief of which 
is the Forest of Haye, are found in the south-western region. 
Only a .small part of the drainage of Meurthe-et-Moselle flows 
into the Meuse, by far the greater part reaching the Rhine 
by w’ay of the Moselle. 'ITie principal affluents of the Moselle 
are the Madon and the Orne on the left, and on the right, be.side.s 
the Meurthe, the Seille, which in one part of its course forms 
the boundary of Alsace-Lorraine. The principal tributary 
of the Meuse within the department is the Chiers. Climatologi- 
cally Meurthe-el-Moselle belongs to the Vosgian region, and 
has hot summers and severe winters. Its mean annual tempera¬ 
ture is between 48° and 49° F., being 2° lower than that of 
Paris (which has the same latitude). The annual rainfall 
averages between 28 and 32 in. The department possesses 
much fertile land, the chief crops being cereals and potatoes, 
together with clover, mangel-wurzels, tobacco, hops and beet¬ 
root. The vine is also cultivated, its best products being those 
of the Toul district, 'ilie most common fruit trees are the pear, 
the apple, the walnut, the cherry' and the plum. Of forest 
trees the oak and the wych-elm are most frequent in the west 
of the department, the beech and the fir in the Vosges. The 
French .school of forestry has its seat at Nanev, The salt- 
workings (the chief of which lie between Nancy aiid St Nicolas) 
and the iron-mines (round Nancy and Longwy) of Meurthe-et- 
Moselle are the most productive in France. Other important 
industries are the maiiufaeture ol boots and shoes, straw and 
felt hats, pottery, and tanning and brewing (at Tantonville). 
(iotton and wool spinning, and the manufacture of cotton goods, 
hosiery, embroidery, chemicals (at Dombasle, close to Nancy), 
soup, tobacco, matches, crystal (al Baccarat, which has a popula¬ 
tion of 5617), mirrors (Cirey), glass, army clothing and paper 
may also be mentioned. The department is served by the 
Eastern railway, the chief line being that from Paris to Strass- 
burg tlirough Nancy. Tlie main waterway is formed by the 
canal between the Marne and the Rhine. This canal communi¬ 
cates with the Moselle, which i.s navigable from Frouard down¬ 
wards, and with the Ea.stcrn canal, which unites the Meuse 
imd the Moselle with the Saone and the Rhone. The depart¬ 
ment constitutes the diocese of Nancy, has its court of appeal at 
Nancy, and forms a part of the district of the VI. Army Corps 
(Chalons-sur-Marne), and of the academic (educational division) 
(jf Nancy. There are 4 urrondis-sements (Nancy, Brie)', Lun6- 
ville and Toul), 29 cantons and 598 communes. The principal 
(owns of the department are Nancy, the capital, Luneville, 
Toul, Longwy, Pont-a-Mousson and St Nicolas. Other places 
of interest are Preiiy, with ruins of an important stronghold 
(i2lh and 13th centuries) of the dukes of Lorraine; and Vaud6- 
mont, seat ol a famous countship, with ruins of a stronghold 
of the 12th and J4th centuries. 

HEUSE (Fleni. Maes, Du. Maas), a river rising at Pouilly, 
in the department of Haute Marne, France. After passing 
tlirough a great part of Belgium and Holland it flows into the 
Waal channel of the Rhine at Fort Loovenstein. A few miles 
below Gorincliem the Meuse, or Waal a.s it is then called, 
divides into two branches. The northern flows almost due 
west, and joins the Lck (Rhine) above Rotterdam, and enters 
the North Sea at the Hook of Holland. Ocean-going steamers 
for Rotterdam use, however, the New Waterway (Nieuwe 
Walerweg), a little north of the Meuse. .The southern branch 
turns south, crosses the marsh of Biesbosch by the canalized 
channel of New Merwede, enters the Hollandsch Diep, and 
reaches the sea by the arms called Haringvliet and Krammer. 
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The length of the Mease is nearly 566 m., of which 360 are 
navigable, and probably its traffic is only exceeded by that of 
the Rhine. Near Bazeilles it disappears under ground for a 
distance of over 3 m. The Chiers, the Semois, the Lesse, the 
Sombre, the Ourthe and the Roer are its most important 
tributaries. In Belgium it is canalized between Li£ge and 
Vise, and the Dutch are engaged on the some operation below 
Maastricht. The principal towns on the Meuse are : in France, 
Verdun, ^dan, M&iAres and Givet; in Belgium, Dinant, 
Kamur, Huy, Li6ge and Maeseyck; in Holland, Maestricht, 
Roermond, Venlo, Dordrecht and Rotterdam. 

MEUSE, a department of north-eastern France, formed out of 
a part of Lorraine (portions of the Three Bi.shoprics, and the 
Barrois and Clermontais) and Champagne. Pop. (1906), 280,220. 
Area, 2409 sq. m. It is bounded N. by Belgium and the depart¬ 
ment of Ardennes, E. by that of Meiirthe-et-Moselle, S. by those 
of Vosges and Haute-Marne, and W. by those of Marne and 
Ardennes. About one-half lielongs to the basin of the river 
Meuse, which is enclosed on the west by the wooded region 
of Argonne, on the east by the hills known as the Coles de 
Meuse. On the north-east it is watered by the Orne, a tributary 
of the Moselle, and the Chiers, which runs by Montm^dy to 
join the Meuse. The other half sends its waters to the Seine 
by the Aire, a tributary of the Aisne, both of which take their 
rise here, and by the Ornain, an affluent of the Saulx, the two 
last being tributary to the Marne. The highe.st elevation 
(1388 ft.) occurs to the south-west, on the line of the ridge 
which separates the basin of the Meuse from that of the Seine. 
The heights gradually sink from south to north, but seldom fall j 
below 1000 ft. The hills of the Argonne similarly sink rapidly 
down to the valley of the Saulx, where the lowest level of the 
department (377 ft.) is reached. Its winters are lc,s.s .severe 
than those of the Vosges, but it is not so temperate as the Seine 
region. The average annual rainfall is about 30 in. The 
chief crops of the department are wheat, oats, rye, barley, 
clover, potatoes and mangel-wurzels. The vine is cultivated 
to some extent, the best growths being those of Bar. The 
forests, occupying more than a quarter of the area, are principally 
of oak, and are rich in game, as are the rivers in fish. Basket¬ 
making is prosecuted in the Argonne. The mineral wealth 
of the department includes good freestone (Euville, lArouville). 
It has iron and steel works, wire-works, and manufactories 
of files, hardware and edge tools. Ligny-en-Barrois (pop. 4879) 
manufactures scientific instruments. There are cotton-.spinning, 
wool-weaving, and hemp, flax and jute factories, saw-mills, 
carriage works, leather manufactures, glassworks, paper- 
mills, distilleries and flour-mills. The department is served 
liv the Eastern railway, the principal lines being that from 
Paris to Strassburg through Bar-le-Duc and Commercy, that 
from Paris to Metz through Verdun, and the branch line of the 
Meuse valley. The chief waterways are the canal connecting 
the ilame with the Rhine and the Eastern canal along the 
Meuse valley; the two together have a length of 145 miles. 
Ecclesiastically the department forms the diOcese of Verdun; 
it has its court of appeal at Nancy, and constitutes part of the 
district of the army corps of Chalons-sur-Marne, and of thS 
educational division of Nancy. There are 4 arrondi.ssements— 
Bar-le-Duc, Commercy, Montm^dy and Verdun—28 cantons 
and 586 communes. The principal places in the department 
are Bar-le-Duc, the capital, Commercy, Verdun and St Mihiel, 
which receive separate treatment. Other places of interest 
are Avioth, which has a church of the 14th and 15th centuries 
with a beautiful chapel of the istb century adjoining it, and 
Rembercourt-aux-Pots with a fine church of the 15th century. 

MEUSE-LINE, the chain of French forts closing the passages 
of the Meuse between Verdun and Toul. The total length of 
the linda IN’ 31 m., and the forts Garret are disposed along 
the right bank. The forts are ; between Verdun and St Mihiel, 
Gdnicourt and Troyon; near St Mihiel, Les Paroches (left bank) 
fMd Camp des Romains; and near Commercy—Liouville St 
Agnant, Gironville and Jouy-sous-les-Cfltes. Above the circle 
of the Toul defences there are barrier forts on the Upper Meuse 


at Pagny (la-Blanche^Cote) and near Neufebfiteau; but^these 
last are practically in second line, and between Toul and Epinal 
the frontier districts are designedly left open. At Epinal 
the “ Moselle-Line ” begins. These lines form part of the 
defensive scheme adopted by France in 1873-1875. Their 
general design is that of the French fort illustrated in Forti¬ 
fication AND SiEGECRAFT, fig. 43, though they are varied in 
accordance with the site. 

MEVANIA (mod. Bevagna), an ancient town of Umbria, 
on the river Clitumnus and on the Via Flaminia, 8 m. W.S.W. 
of Forum Flaminii, and 5 m. W. of Fulginium (Foligno), 738 ft. 
above sea-level. There are remains of a temple near the north 
gate, and of an amphitheatre built into the modern houses. 
The walls, which have disappeared, were, according .to Pliny 
{Hist. Nat. XXXV. 173), built of unbaked bricks. In 310 B.c. 
the consul Fabius broke the Umbrian forces here; but other¬ 
wise it is not mentioned until the ist century a.d. In 69 the 
army of Vitellius awaited here the advance of Vespasian. Its 
pastures near the river and its white oxen are mentioned by 
Propertiu.s, whose family belonged to Asisium (mod. Assisi) 
and after him by Silius Italicus, Lucan and Statius. The town 
was a municipium. The churches of S. Michele Arcangelo 
and S. Nicolo are Romanesque buildings of the 12th century. 

HEW. (1) An imitative word, also spelled miaou, repre¬ 
senting the cry of a cat or of sea-birds. The name mew, usually 
sea-mew, as applied to the Larus canus, or common sea-gull, 
is, according to Skeat, also imitative. As the name of the 
sea-bird it appears in Du. meeuw, Ger. Mowe, and other lan¬ 
guages. (2) (Through Fr. muer, from Lat. mutare, to cliange), 
a term origin^ly applied in French to the moulting of a hawk 
or falcon, and then to the caging of the bird during that period; 
thus “ to mew up ” has come to mean to confine. The English 
word chiefly survives in the plural form mews, applied to a 
stable-yard, coach-houses, stalls for horses, and living accommo¬ 
dation, found in narrow streets in large towns. This use was 
due to the Royal Mews at Charing Cross, where the royal hawks 
were kept from 1377 to 1537, when the building became the 
royal stables. 

HEWS, PETER (1619-1706), English royalist and divine, 
was bom at Caundle Purse in Dorset on the 25th of March 
1619, and was educated at the Merchant Taylors’ school, and 
at St John’s College, Oxford, of which he was scholar and fellow. 
When the Civil VVar broke out in 1642 he joined the Royalist 
army, and, having been made a captain, wa.s taken prisoner 
at Na-sebv; but he was soon released and in 1648 sought refuge 
in Holland. He became friendly with Charles I.’s secretary, 
Sir Edward Nicholas, and being skilful at disguising himself 
was verv useful to the Royalists during the rule of Oliver 
Crojnweil, undertaking two journeys to Scotland in 1653. Before 
this Mews had been ordained. Taking the degree of D.C.L. and 
regaining his fellowship at Oxford after the Restoration, he 
became archdeacon of Huntingdon, vicar of St Mary’s, Reading, 
and chaplain to the king; then, having obtained two other 
livings, he was made canon of Windsor, canon of St David’s, 
and archdeacon of Berkshire. In 1667, when at Breda arranging 
peace between England and Holland, he was chosen president 
of St John’s College, Oxford, in succession to his father-in-law. 
Dr Richard Baylie, afterwards becoming vice-chancellor 
of the university and dean of Rochester. Appointed bishop 
of Bath and Wells in 1672, Mews resigned his presidency in 
1673, and in 1684 he was elected bishop of Winchester, a position 
which this “ old, honest cavalier,” as Thomas Heame calls 
him, filled until his death on the 9th of November 1706. The 
bishop is buried in Winchester Cathedral. Mews lent his 
carriage horses to pull the cannon at a critical moment during 
the battle of Sedgemoor, where he was wounded whilst accom> 
panying the royal army. He was, however, in sympathy 
with the seven bishops, and was only prevented by illness 
from attending their meeting; and as visitor of Magdalen 
College, Oxford, he supported the fellows in their resis^nce 
to James II., admitted their nominee, John Hough, iHtthe 
presidency, and re.stored the ejected felloAvs in October-: x668. 
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He took the oaths to William and Maiy in 1689. In the absence 
of Compton, bishop of London, Mews took the chief part at the 
consecration of Tillotson as archbishop of Canterbury in 1691. 

See S. H. Cassan, Livts of the Bishops of Winchester (i8ay); and 
the Nicholas Papers, edited by G. F. Warner (1886-1897). 

MEXBOROUGH, an urban district in the West Riding of 
Yorkshire, England, on the Don, 11 m. N.E. of Sheffield on the 
Great Central and Midland railways. Pop. (1891), 7734; 
(1901), 10,430. The Don affords water communication with 
the Humber. The church of St John the Baptist has Early 
English portions. The large industrial population is mainly 
employed in glass, pottery and iron works, and in the neigh¬ 
bouring stone-quames. The Castle Hill is crowned with some 
fine earthworks of uncertain date. 

MEXICO (Span. Mijico, or Mexico,) officially styled Estados 
Vnidos Mexicanos and Repliblica Mexicana, a federal republic 
of North America extending from the United States of America 
southward to Guatemala and British Honduras, and lying 
between the Pacific. Ocean on the west and the Gulf of Mexico 
and Caribbean Sea on the east. Its northern boundary line 
was fixed by the Guadalupe-Hidalgo Treaty of 1848 and the 
Gadsden Treaty of 1853; it follows the Rio Grande del Norte 
from its mouth north-westward to lat. 31° 47' N., thence on 
that parallel W. 100 m., thence S. to lat. 31° 20' N., thence 
due W. to the iiith meridian, thence in a straight line (nearly 
W.N.W.) to a point on the Colorado river 20 m. below the mouth 
of the Gila river, thence northward to the mouth of the Gila, 
and thence, nearly due W., along the old line between Upper 
and Lower California to a point on the Pacific coast one marine 
league S. of the southernmost point of San Diego Bay; this 
line has a total length of 1810 m., of which the Rio Grande 
comprises and the land route 674 m. The boundary 
line with Guatemala, for a long time in dispute, wa.s fixed by 
the treaties of 1882 and 1895. It is an arbitrary line and follows 
only two natural lines of demarcation - the Suchiate river 
from the Pacific coast to its .source, and the Chixoy and Usuma- 
cinta rivers from near the i6th parallel N.W. to a point on the 
latter 23 kilometres S. of Tenosique (Tabasco). Between these 
rivers the boundary line is determined by the peaks of Tacand, 
Buenuvista and Ixbul, and from the Usumacinta eastward 
it follows two parallels of latitude, one on the point of departure 
from that river, tind the other, the longer, on that of 17“ 49' 
to the British Honduras frontier. The boundary with British 
Honduras was determined by a treaty of 1893 formed 

in great part by the Hondo river down to the head of Chetumal 
Bay, and thence through that bay to the Boca Bacalar Chica 
- the channel separating YucatAn from Ambergris Qiy. 
Geographically, Mexico extends from 14° 30' 42" (the .mouth 
of the Suchiate) to 32° 42' N. lat., and from 86° 46' 08" to 
117° 07' 31* W. long. Approximately its greatest length from 
N.W. to S.E. is 1900 m., its greatest width 750 m., and its 
least width a little short of 140 m. Li outline it is sometimes 
compared to a huge cornucopia with its small end curving S.E. 
and N. The interior curve formed by the Gulf of Mexico is 
comparatively regular and has a coast-line of about 1400 m. 
The Caribbean coast-line is about 327 m. long, exclusive 
of indentations. The outer curve facing the Pacific is less 
regular, is deeply broken by the Gulf of California, and has 
a coast-line of 4574 m., including that of the Gulf. The 
peninsula of Lower California (q.v.) lies parallel with the mainland 
coast and extends southward to about 22° 52' S. lat., a distance 
of nearly 760 m. The area of Mexico is commonly given by 
English authorities as 767,005 sq. m., by German statisticians 
as 1,987,201 sq. kiloms. (767,290 sq. m.), and by H. H. Bancroft, 
who quotes official figures, as 1,962,899 sq. kilom.s. (757,907 
sq. m.). 

Physiography .—The surface features consist of an immense 
elevated plateau with a chain of mountains on its eastern and 
western margins, which extends from the United States frontier 
.southward to the Isthmus of Tehuantepec; a fringe of lowlands 
((terras calientes) between the plateau and coast on cither side; 
a detached, roughly mountainous section in the south-east, which 
belongs to the Central American Plateau, and a low .sandy plain 
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covering the greater jwrt of the isthmus of YucatAa. The peninsula 
of Lower CaUfomia is traversed from north to south by a chain 
of barren mountains which covers the greater part of its sutfaoe. 
The slopes are precipitous on the east coast, but on the west they 
break down in hills and terraces to the Pacific. This range may 
be considered a southward continuatidn of the Caiifornian Sierra 
Nevada. The great plateau of Mexico is very largely of volcanic 
origin. Its superstructure consists of igneous rocks of all descrip¬ 
tions with which the original valleys tetween its marginal ranges 
have been filled by volcanic action. The remains of transverse 
and other ranges are to be seen in the isolated ridges and peaks 
which rise above the level of the table-land, in some cases forming 
well-defined basins; otherwise the surface is singularly uniform in 
character and level. The two noteworthy depressions in its sur¬ 
face, the valley of Mexico and Bolsdn dc Mapiml, once contained 
large bodies of water, of which only small lakes and marshy lagoons 
now remain. The highest part of this great plateau is to be found 
in the states of Mexico ana Puebla, where the general elevation is 
about 8000 ft. Southward the slope is broken into small basins 
and terraces by transverse ranges, and is comparatively abrupt. 
Northward the sloiie is gentlCj and is broken by several tran.sverse 
ridges. At Ciudad Juarez (adjoining lil Paso, Texas), on the north¬ 
ern frontier, the elevation is 3600 ft., which shows a slope of only 
4i ft. to the mile. Less is definitely known of the elevated regions 
oi Cliiapas, on the border of Guatemala, which are separated from 
the great Mexican plateau by the low isthmus of Tehuantepec 
(718 ft at tlie highest point of the transistlimian railway), but 
their general elevation is much lower, and they are broken by u ooded 
sierras and eroded by water-courses. 

The mountain ranges which form part of the great Mexican 
plateau consist of two marginal chains known as the Sierra Mudre 
Occidental, on the west, the Sierra Madre Oriental, on the east, 
and a broken, weakly-defined chain of transverse ranges and ridges 
between the i8tb and 20th parallels known as the Cordillera de 
Anfiliuac. Ail these chains are known locally under diverse names. 
The Sierra Madre Occidental consists of several parallel ranges in 
till- north, where a broad belt of country is covered with a labyrinth 
of ridges and valleys. The most eastern of these arc known as the 
Sierra Tarahumare and Sierra del Durango, and the most western 
as the .Sierra del Nazareno, Sierra Yaqui and Sierra Fuerte. These 
converge in southern Sinaloa and Durango to torm the Sierra de 
Nayarit. Near the 20th parallel the great chain again divides, 
the eastern part crossing the southern cud of the plateau, and the 
western, or Sierra Madre del Sur, following the snore line closely 
to Tehuantepec. The Sierra Madre Occidental has but few note¬ 
worthy elevations, its culminating points being the Nevado de 
Colima (i4,3(>3 ft.) and Volcdn de Colima (12,750 ft.) in the state of 
Jalisco. In the Sierra de Nayarit the Cerro Pimal rise.s to an eleva¬ 
tion of 11,319 ft., and in the extreme south the Cerro del Leone 
to 10,302 ft. These .sierras lying near the coast have an imposing 
appearance from the lowlands, but when .seen Irom the plateau 
their general elevation is so dwarfed as to render tliem conifiara- 
tively inconspicuous. The Sierra Madre Oriental consists ol a 
broken chain of ranges extending along the eastern margin ol the 
filatcau from the great bend in the Rio Grande .south-eastward to 
about the 19U1 parallel. In the north these ranges arc low and 
oiler no great impediment to railroad building. South of Tanipieo, 
however, they are concentrated in a single lofty range. This range 
extends south-eastward along the western frontier of Vera Cruz 
(stale) and includes the snow-capped cone of Orizaba or Citlaltepetl 
(18,200 ft.), and the Cofre dc Perote, or Nanchanijiapctl (i3,.jiq ft.). 
The eastern .slopc.s arc abrupt and dilllcult, and are a serious impedi¬ 
ment to communication with the coast. Rising from the open 
plateau half way between this range and (he city of Mexico is the 
isolated cone of Malinche, or Malintzin (14,636 ft.). Crossing the 
highest part of the Mexican plateaif is a broken series of ranges, 
which form the water-parting between its northern and southern 
.slopes. To a part of these langcs has been given the name of 
Cordillera de Anahnac, but there is no true cordillera across this 
part of Mexico. In a general sense these ranges may be consideri'd 
part of the eastern branch of the Sierra Madre Occidental, which 
turns eastward on the 20th parallel and crosses the plateau in a 
south by east direction. Southward the plateau is traversed by 
many low ranges and breaks down in terraces, forming one of the 
most fertile and attractive parts of the republic. Close to the 
capital are the Sierra de Ajusco, whose highest point is 13,078 ft. 
above sea-level, the Nevado de Toluca (15,168 ft.), in a range which 
separates the valleys of Mexico and Toluca, the Montes de las 
Cruces, and that volcanic, spur-like range, running northward at 
right angles to the axis of the other ranges, whose culminating 
points, some 20 m. south-east of the city, are the gigantic, snow- 
clad volcanoes of Popocatepetl (Smoking Mountain) and Ixtacei- 
liuatl (White Womanb Both of them are extinct and Popocatepetl 
no longer smokes. Their elevations, according to the Comisifin 
Geogrifica Exploradora, arc 17888 and 17,343 fb respectively, 
that of Ixtaccihuatl being the highest of its three crests. This 
part of Mexico is highly volcanic in character, the transverse ridge 
just described having a large number of extinct volcanoes and at 
least three (Colima, Jonillo and Ceboruco) that are either active 
or semi-activc. Colima was in a state of eruption as late as igoy, 
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JoruUo (4362 ft.) is said to date from 1759, when its cone was fonned, ' the largosl of this class, and has the town and port of Cixmen at 
and Ceboruco (7100 ft.) in the territory of Tepic, shows occasional | its wcsicrn extremity. On the northern coast of Yucatdn is the 
signs of activity. Neafthe coast in the state of Vera Cruz is San I small, inhabited island of Holbox of Holb(ty, and on the eastern 
Martin, or Xuxtia (9708 ft.), which has been quiescent since its j coast the islands of Mnjeres, Cancum <and Cozumel, of wliich the 
violent eruption of the 2nd ol March 179.3. Orizaba is sometimefe first and last have a considerable population and good ports. On 
included among the seini-activo volcanoes, but tlus is a misbike. the I’acific coast Uicre we a number of islands off the rocky shores 
It has been quiescent since 1.566, and is now completely extinct, of Lower California and in the Gulf of Californifl—most of them 
Earthquakes are common throughout the greater part of the republic, barren and uninhabitable like the adjacent coast. The largest of 
especially on the western coast. They are most violent from San these, some of them inhabitod, are : Guadalupe—about 75 m. wMt 
southward to the Guatemala frontier, and some ol the Spanish of the coa.st on the 29th parallel, which is fertile and stocked with 
towns on or ne«u' tins coast have sutleTcd severely. Chilpnncingu, cattlej Cerros, off Viscaiiio Bay, and Santa Margarita, which partly 
in Guerrero, was badly shattered in 1902, and in 1907, and m 19*^ shelters Magdalena Bay. on the Pacific side; and Angel dclaGiiarda, 
was reduced to a mass of ruins. The earthquake shocks of the Tiburon, San Marcos, Carmen, Moiiserratc, Santa Catalina, Santa 
30th and 31st of luly 1909 were unusually severe througiiout Cruz, San Joh^, Kspiritu Santo and Cerralvo in the Gulf. Lying 
aoutheni Mexico, reducing Acapulco and Chilpancingo to ruins oti San Bias in llie bro^d entrance to tlie Gull aic the Ires Marias, 
and shaking the city ol Mexico severely* In Acapulco a tidal wave and directly wef»l of Colima, to which it belongs, is the scattered 
followed the shock. SUght shocks, are of almost daily volcanic group of Kevillagigedo. 

occurrence. According to Humlioldt's theory there is a deep rent d in- peculiar surface lormation of Mexico—a high plateau shut 
in the earth’s crust about the 19th ])arallel tlirough which at different in by niountaiii barriers, and a narrow lowland region between it 
periods the underground fires have broken at various points between and the coast -does not periuit tiie dovelopniont ol large river 



the Gulf of Mexico and the Rovillagigedo Islands. " Gnly on the basins. Add t<J this the light rainfall on the plateau and a lack of 
supposition tliat these volcanoes, which are on Uie surface connected forests, and we have conditions which make large rivers impossible, 
by a skeleton of volcanic rocks, are also united under the surface Xry The iiydrograjdiy of Mexico, thcrctore, is of the simplest description 
a chain of volcanic elements in continual activity, may we aecouut —a number of small streams flowing from the plateau or moun^m 
for the earthquakes wliich in the direction mentioned cause the : slopes eastward to the Gulf of Mexico and westward to the Pacific. 
American continent, from the Gulf of Mexieo to tlie Pacific Oceau, Most of tlicse arc little more tlian mountain torrents, but one has 
to oscillate at the same time ” [Egloffstein. p. 37). a course exceeding 500 m., and few have navigable channels. The 

The lowland or iierra calianti; region, wliich lies between the principal watershed is formed by the sierras of the state of Mexico, 
sierras and coast on both sides of Mexico, consists of a sandy zone from which streams flow north-east to the Gulf of Mexico, north- 
of varying width along the shore-line, which is practically a tide- west to the Pacific and south-west to the same coast below its great 
water plain broken by inland channels and lagoons, and a higher ' t*a.stwar(l curve. The Rio Grande del Norte, or Rio Bravo, on the 
belt of land rising to an elevation of about 3000 ft. and formed in northern frontier, is practically an American river, as it rises in 
great part by the d6bris of the neighbouring mountain slopes. On Amencan territory and receives very little water from the Mexican 
the Pacific side tliere are places where tht^ mountain spurs extend ' side. Its larger Mexican tributaries arc the Rio de los Conchos. 
down to the coast, but in general this lowland region ranges from 1 Salado and Pesqueria. Of the Suchiate and Hondo, which form 
30 to 40 m. in width, except in southern Vera Cruz, 'laba-sco, , part of Mexico's southern boundary tlie first is a short, impetuous 
Campeche and YucatAn, where it extends farther into the interior. ; mountain torrent flowing into the Pacific, and the other a sluggi^ 
The talus zone of this region, especially at elevytions of 1000 to | lowland stream rising in north-eastern f^atemala and flowing 
3000 ft., is noted for its great fertility and the luxuriance of its north-east through a heavily forested region to Chetumal Bay. 
vegetation. The peninsula of YucatAn has no rivers, and that of Lower California 

There are no large islands on the coast of Mexico, and most of only a few insignificant streams in the north. This is due to the 
the smaller ones are unimportant. Many of those that fringe the poro.sity of the soil in the former, and the very limited rainfall m 
Gulf coast are sand-keys, or parts of a new coast formation. 'Tliey I the latter. The largest rivers of Mexico arc: the Rio Grande de 
are commonly barren and uninhabitable. The Isla del CArmcn, Santiago, called tlic Lcrma above Lake Clmpala, rising lu the state 
which partly shuts in the Laguna de Ttrminos (Campeche), is one of [ of Mexico and flowing westward across Guanajuato, Jalisco and 
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Tepic to the Paoiiic coast, with a total length of 540 m., celebrated 
for its deep canyons and waterfalls; the Rio dc las Balsas, or Mescala, 
which rises in Tlaxcala and flows south and west to the Pacific 
with a course of 426 m.; the Yaqui, which rises in western Chihuahua 
and. after breaking through tho northern ranges of the Sierra 
Maore Occidental, flows south*we$terly across Sonora to the Gulf 
of California, with a length of 390 m.; the Grijalva, also called the 
Chiapas on its upper course, which 1 ^ its sources in the state of 
Chiapas and flows north-west and north across Tabasco to the 
Gulf of Mexico, with a total length of 330 m.; the Fuerte, which 
rises in southern Chihuahua and, after breaking through the sierras, 
flows south-west across Sinaloa to the Gulf of Calilomia, with a 
course of ^40 m.; the Usiimacinta, whicli is formed by the confluence 
of the Chixoy and Pasidn on the east frontier of Chiapaa, and flows 
north-west across Tabasco to the Grijalva, with a course of 330 m.; 
and the Pinuco, which has its source in the north-west of the state 
of Mexico and flows north-eastward to the Gulf of Mexico. The 
rivers of the Pacific coast have no navigable channels worth mention¬ 
ing, but many on the Gulf coast are navigable for considerable 
distances. Toe more important of these are in Tabasco—the 
Grijalva, navigable for about 93 m.,and the Usumacinta, for about 
270 m. The country about the Laguna de Tirminos is low and 
flat, and is traversed in all directions by deep, sluggish streams. 
Many ot the rivers crossing tlie lowlands bordering the Gull have 
short navigable channels, the most important of which is the 
P 4 nuco and its tributaries. Tho Kio Grande is navigable for small 
vessels up to Matamoros (31 m.), and for smaller craft Os m. lartlier. 
Nearly ail the Gulf coast rivers, however, are obstructed by bars 
owing to the quantity of silt brought down from the sterra.s and 
the prevailing winds and currents on the coast. 

iiie lakes of Mexico are small and few in number. They may be 
divided into two classes: tiiosc of the plateau region which occupy 
lacustrine depressions and receive tho drainage of the surrounding 
country; and the tide-water lagoons of the coast formed by the 
building up of new sand beaches across the indentations in 
tiic coast-hne. Of the former, the best known are the lakes of 
tho Valley of Mexico—Tcxcoco, Chaleo, Xochiniilco, Zumpango, 
\alloc 4 n and San Cristobal-~which are probably the remains of 
a lake once occupying the whole valley. They receive considerable 
surface drainage, but are slowly diminishing in area. Some of 
them, like Xochimilco, will eventually disappear. The largest, 
Icxcoco, has an area of about sc{. m. (30 sq. kiloms.), but it 
covered a much larger area at tlie time of the Spanish con(|uest. 
1 ts burroundmgs are bleak and sterile and its waters brackish and 
polluted with the dramage of the neigh l'>ounng city for nearly four 
centuncs. The other lakes are wholly diflerent in character and 
surroundings, espc'cially Chaleo and Xochimilco. Texcoco is now 
connected with the new drainage works of the capital and is no 
longer a menace to its population through inundations and pesti¬ 
lential fevers. Another group of lakes is to be found in the Laguna 
district oi .south-western Coaliuila, where the Tlahualila, Mairan, 
Parras and others occupy a large lacustrine depression and receive 
the waters of the Nazas and Agiianaval rivers Ironi the south-west 
(Durango). The size oi this isolated drainage basm Is very large, 
the Nazas River alone having a length ot al)6ut 370 m. The great 
Mapimi desert of western Coahiiila is another lacustnno depression, 
but only marshy lagoons remain. In ea.stern Coahuila, near 
Monclova, are the Agua Verde and Santa Maria lakes, and in eastern 
Chiliuahua there is a similar group. The largest and most attractive 
of ilic plateau lakes is Chapala, in tho state of Jalisco, about 80 m. 
long by 10-35 m. wide, which receives the waters ol the Lerma 
and discharges into tho Pacific through the Santiago. On the 
lower terraces of Michoacdn are Patzeuaro and Cuitz^ lakes, and 
elsewhere among the sierras are numerous other small bodies of 
water. Among the tide-water lagoons, of which there are many 
along the Gulf coast, the best known are the I.4iguna de T^rmino.s 
in Campeche, Tamiahua in Vera Cniz, Madre (130 in. long), Pes- 
querias (21 m. long) and Chairel (near Tampico) in Tamaulma.s. 
All those lagoons arc navigable, and those of northern Vera Cruz 
and Tamaulipas, when connected and improved, will afford a safe 
inland route for some hundreds of miles along the coast. The 
north coast of YucatAn is remarkable for the extensive hanks 
built up by the Gulf current from 5 to 7 m. from the shore-line. 
Inside the present sandy coast is a peculiar tide-water channel 
called the Rio Lagartos, which follows almost the whole northern 
shore, with occasional openings or hoea-^y connecting with the open 
sea. It is apt^rcntly of the same character as the lagoons of 
Tamaulipas. ^ere arc a number of these lagoons on the Pacific 
coast—such as Superior and Inferior near Salina Cruz, P^acayo 
near Acapulco, Cayutlan near Manzanillo, and Tecapan in Tepic— 
but they are usually shallow, sometimes swampy, and have no 
value for commerce. 

There is a marked difference between the Gulf and Pacific coast¬ 
lines of Mexico in regard their minor indentations and harbours. 
The south-west part of the Gulf of Mexico is called the Gulf of 
Campeche (Campeachy), but no distinction is necessary. This 
coast has no bays of importance, its rivers are obstructed by sand¬ 
bars, and it has only one natural harbour—that of CArmen and the 
Lagnna de Tirminos, which has sufficient depth for the larger 
classes of vessels and is sheltered by the islands of CArmen and 
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Puerto Keal. Of the principal ports on this coast, Matamoros, 
Tampico, Tuxpan, CoatzacoaicQS and Frontera are on rivers, 
which are obsixucted by bars. Tampico and Coatzaooalcos, how¬ 
ever, have been improved by breakwaters or jetties, and the deep¬ 
ening oi the channels across the bars, into and commodious 
harbours. Vera Cruz is an open anchorage inside a seriea oi reefs 
which afford no protection to vessels from the " northers." A 
breakwater has remedied this defect and Vera Cruz is no longer 
considered a dangerous port. Campeche has a small artifiaal 
harbour, which Ls so silted up that vessels drawing g ft. must anchor 
I m. outside and larger vessels still farther away, i-i'ogreso, 
YucatAn, has only an open roadstead, and large vessels cannot 
approach its landing-place nearer than 6 m. On the east coast of 
YucatAn there are two deep, well-sheltered bays, Ascensidn and 
Espiritu Santo, which afford good anchorages, and at tho north 
end of the island of Cozumel the bay of Santa Maria nfiers an ex¬ 
cellent harbour. The Pacific coast has several deep and well- 
sheltered bays; but they are s^arated from the interior by the rough 
and diihcult ranges of the Sierra Madre Occidental. There are 
two large indentations of the coast—the Gulfs of Tehuantepec and 
California. The former is opposite the Golf of Campeche, and 
posse.sses no distinguishing characteristic. The Gulf of California, 
on the other hand, ponetratos the continent for a distance of 730 m., 
from south-east to north-west, with a maximum breadth of 190 m. 
Its area is usually restricted to the waters north of the latitude’of 
Cape San Lucas, but it should be extended to the outer waters 
enclosed by a line from Cape San Lucas to Cape Cprrientes. Its 
upper waters are not much navigated because of the aridity of its 
coasts, but there arc two or three important ports towards the 
south. The Gulf has a considerable numlter ol islands, most oi 
tliem near the peninsular coast, and several deep, well-protected 
t>ays—those of La Paz and Santa InAs in Lower California, Goaymas 
in Sonora, A^'iobampo, Topolobampo and Altata Salinas in Sinaloa, 
On the Pacilic cua.st of Lower California are the Ensenada de 
Todos Santos and the bays of San Quentin, Viscaino and Magdalena. 
The principal bays on the mainland coast arc Olos Atlas, which is 
the harbour of MazatlAn, San Bias, Banderas, Manzanillo, Acapulco, 
Salina Cruz and TnnalA. Several ol these are being unproved. 

[Ceohgy. — 'iiy for the greater part of Mexico is covered by deposits 
of Cretaceous and later date, the pre-Cretaceous rocks occurring 
only in comparatively small and isolated patches. At the southern 
extremity of the great table-land, however, in the stale of Puebla, 
there is a considerable maas of crystalline rocks which is believed 
to be of Archaean age. Similar rocks occur also in Chiapas, Oaxaca, 
Guerrero and elsewhere; but owing to tlie absence of any early 
fossUiierous dei»Bits. the age of tliese rocks is very uncertain. 
Siluruin aud Devonian fossils have been reported at one or two 
localities, but for the present the observations are open to doubt. 
The carlie.st fossiliierous beds which have been proved to exist in 
Mexico lieloiig to the Carboniferous system. They are found on 
the borders of Guatemala and consist of limestones and dolomites 
with Productus. 

The Mesozoic beds are of greater importance. The Triassic and 
juraasic systems are met with only in scattered patches. The 
lormer consists of sandstones and clays, and the fossils found in 
them arc chiefly plants, including Gaugamopteris and Matrotaent- 
optens, two characteristic genera of the Indian Gondwana system. 
The |ura.ssic beds are marls, sandstones and limestones, which 
conta'm marine fossils. The Cretaceous rocks take a far laiger 
share in tlie formation of the country. They form the greater part 
of the Sierra Madre Oriental and also cover most of the central 
plateau. Tbev contain many fossils, including Hippurites and 
Ammonites, The sedimentary deposits of the Tertiary era do not 
occupy a very wide area. They occur, however, along the coasts, 
where they are marine, and also on the central plateau, where they 
are of lacustrine origin. But by fa* the most important of the 
Tertiary rocks are the volcanic lavas, aj^glomerates and ashes, which 
cover so much of the country. It is in the western half of Mexico 
that they are most fully developed, but towards the southern 
extremity of the plateau they spread nearly to the eastern coast. 
The eruptions are said to have begun with tlie ejection of syenites, 
diorites and diabases, which probably took place at the close of 
the Cretaceous or the beginning of the Eo^ne period. In the 
Miocene period andesites of various kinds were erupted, while at 
the close of the Pliocene Iiegan the great eruptions of basalt whi^ 
reached their ma.'^imum in Quaternary times and continue to the 
present day.' (P. La .)3 

C/i'male.—Mexico stretches across 17 parallels of latitude, with 
the Tropic of Cancer crossing her territory about midway. This 
implies tropical and sub-tropical conditions. The relief of the land 
and varying degrees of rainfall and vegetation, however, serve to 
modify these conditions in many important particulars. The 
elevation and extent of the great central plateau, which penetrates 


* See J. G. Aguilera, Sinopsis ie geologia mexicana ; "J^squejo 
geoldgico de Mmcico," segnnda parte, Bol. inst. geol., Mexico, Mos. 
4-6 (1897), pp. 18^270, with map—a summary of this paper will 
be found in Science Progress (1897), new series, vol. i. pp. 609-61 j. 
See also the Livret^uidt oi the Tenth Cong. G60I. Internat. 
(190O). 
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deeply into the tropical half of the country, carry with them temper¬ 
ate and Bub-tropiw conditions over much the greater part of the 
republic. Above the plateau rise the marginal sierras, wliile a few 
isolated peaks in the region ui perpetual snow give to Mexico a 
cunsideraole area of cold temperate and a trace of arctic conditions. 
Descending to the lowlands on either side of the plateau, the tempera¬ 
ture rises steadily until the upper limit of the tropical region, called 
tterras calientes, i.s reached, where the climate is hut, humid and 
unhealthy, as elsewhere in the forested coastal plains of tropical 
America. 

The Herras calientes (hot lands) of Mexico include the two coastal 
zones, the isthmus of Tehuantepec, the states of Tabasco. Campeche, 
and part ol (Chiapas, the peninsula of Yucat&n and a part of eastern 
Oaxaca. The mean temperature ranges from 77*^ to 82*^ J'., 
seldom falling below (>o®, but often rising to 105°, and in the sultry 
districts of Vera Cruz, Guaymas and Acapulco to and even above 
no". The rainfall is heavy in the south, except Yucat&n, but 
diminUhes gradually toward the north, until on the I^acihc and 
Gulf of California coasts it almost disappears. Thc.se lowland 
districts are densely forested in the south, except Vucat&n, and 
large areas are covered with streams, swamps and lagoons, the 
abode of noxious insects, pestilential fevers and dysentery. On 
both cuastH yellow fever epidemics appear at frequent intervals. 
The great fertility of these regions and the mar\cllous wealth of 
tWeir forests are irresistible attractions to industrial and com¬ 
mercial enterprise, but their unhealthincss restricts development 
anti is a bar to any satisfactory increase in population. The lieavy 
rainfall on the Gulf coast, however, which reaches a maximum of 
90 to 100 in. in the Huatusco district ol Vera Cruz, causes the 
flooding of large areas of lowlands, and will make improvement 
very dihicult. The peninsula of Yucatan, whose general level does 
not rise alxive 130 to 200 ft. above the sea, consists almost wholly 
oi an open, dry, calcareous plain. The temperature ranges froiii 
00" to 8g®, but the heat is tempered by the cool sea-breezes which 
sweep unobstructed across its plains. The rainfall is abundant in 
the rainy season, but in the long dry season it is extremely rare. 
In the wet season the rain is quickly absorbed by the dry, porous 
soil; consequently there are no rivers and no lakes except near the 
forested region of the south-east. These exceptional conditions 
give to ^TicatAn a moderalely hot, dry, and comparatively healthful 
climate. Another hot. dry climate is that of the tierras oalientes 
of Sonora. The coast is low and extremely arid, and would be 
uninhabitable were it not for the jiroximity of the Sierra Madre, 
where a light rainfall is experienced, and for the numerous rivers 
that cross the arid belt between tlir mountains and the sea. The 
maximum temperatures in this region are at HermusUlo and 
119° at (ruuymas. 

To a large extent the climate of Mexico is determined by vertical 
zones. According to H. 11 . llancroft {Resources of Mexico, pp, 3^4), 
the Uerras calienti^s, which include a coastal zone 30 to 40 m. wide 
and the low-lying states already mentioned, rise from sea-level to 
an elevation of 32H0 It. Tlie iicrra U'mjHada, or sub-tropical zone, 
rises to an elevation of 5577 ft., and comprises “ the greater portions 
of Coahuila, Nuevo Lc6n. San Luis Potosl, nearly half of Tamaulipas, 
a small part of Vera Cruz, noarlv the whole ol Chiapas, nearly all 
of Oaxaca, a large portion of Ciuorrero, Jalisco, Sinaloa and Sonora," 
together with small parts of the inland states of Puebla, Mexico, 
Morelos and Miclioac^n. The mean annual temperature is about 
75®. Above this is the Uerra fna, which ranges from 5577 to 8200 ft., 
and includes all the higher portions of the Mexican plateau, and 
which corresponds to the temperate regions of Central United 
States where frosts are very rarely experienced. Even here the high 
sun temperatures give a sub-tropical character to the country. In 
the sierras, above the tterras frias, which arc not “ cold lands" at 
all, are the colder climates of the temperate zone, suitable for cereals, 
grazing and forest industries and, farther up, the isolated peaks 
which rise into the regions of snow and ice. 

Speaking generally, the four soasoiis are dearly marked north of 
lat. 28" N. only. South of that parallel they merge in the esta- 
ci 6 n de las aguas, or rainy season, from May to October, and the 
estaci 6 n seca, or dry season, which prevails for the rest of the year. 
The rains generally bemn on the east coast and gradually mov(' 
northwards The windward .slopes of the Sierra Madre Oriental 
receive the greater part of the rainfall, and the winds, deprived of 
their moisture, pass over the northern plateau without further 
precipitation. On the Pacific coast the belt of calms, known as 
the northern horse latitudes, crosses the noithern parts of Lower 
California and Sonora, which accounts for their extreme aridity. 
The southern terraces of the plateau have no high mountain barriers 
between them and the moist winds of the Caribbean, and they too 
receive an abundant rainfall in the wet si'ason. e.specially during the 
prevalence of heavy " northers " on the Gulf coast. The precipita¬ 
tion varies widely, that of the western side of the northern plateau 
(Chihuahua and Durango) being about 39 in., that of the Valley of 
Mexico about 25 in., and that of the whole republic 59 in. Long 
droughts are common in many parts of the country, and on the 
barren surfaces of the plateau the rains drain away rapidly, leaving 
but slight beneficial results. 

Fhra and Fauna. —The types of animal and vegetable life found 
in Mexico belong, in a general sense, to those of the northern temper¬ 


ate region, and those of the tropical regions of Central and South 
America. The great central plateau and its bordering lowlands 
form an intermediate territory in which these dissimilar types are 
found side by side, the tr^ical species extending northwara along 
the coast to the United states, while tlie northern spc'cics have 
found their way to the southern limits of the plateau. The jaguar 
and puma have found their way into the United States, while the 
wolf, coyote, bear and beaver have gone far southward on the 
plateau, and the bufialo was once found in large numbers on its 
more favoured northern plains. This intermingling oi types does 
not apply to soutli-eastern Mexico, where AJiimal life is represented 
by many of the genera and species found in the forested lowlands 
of the great Amazon basin. 

Aside from its origin, the fauna of Mexico includes at least five 
species of monkey, the jaguar, puma, ocelot (Felts pardalis), wolf, 
coyote, lynx, badger, otter {Lutra felina), beaver, muskrat, bear, 
raccoon (Proevon), coati (Nasua), tapir, two species of peccary 
(Dicotvles iorquatus and D. labiatus), skunk (Mephitis, Spilogale and 
Conepatus), marten, several species of opossum (including a pigmy 
species of the Tres Marias Islands), sloth, two s])ecic& of ant-bear 
l^yrmccophaga ietradactylus and Cyclothurus didactylus), armadillo 
(Dasypus novemcinctus) , a small arboreal porcupine (Synetheres 
mextranus), tlie kinkajou {Cercoleptes caudtvoltulus), three species 
of dfor—the white-tailed Cariacus toltecus, the little black-iaced 
brocket, Coa£SU£ rufinus, which is also found in Brazil, and the 
Sonora deer (Odocotleus couesi) —the Mexican bighorn (Oins mexi- 
canus) of Chihuahua, at least two species of hare (Lepus caiotis and 
L. palustris), rabbits; black, grey, red and ground squirrels; 
gophers, and many small rodents. Alligators and crocodiles arc 
num^Tous in the lagoons and rivers of the coast and the iguana is to be 
found everywhere throughout the tropical lowlands, the large 
black Ctenosura acanikinurus being partly arboreal in habit when full 
grown. Mexico is a paradise of lizards, which arc noted for their 
diversity in form as well as for their remarkable colouration. Frogs 
and toads are represented by scores of species, some of which, c.g. 
the tree-bogs (Hylidae), are extremely interesting. The ophidia^ 
arc also very numerous, ranging from the comparatively harmless 
boa-constricior to the deadly " palanca" or " fer do lance" 
(Lachests lancculatus) and rattlesnake (Croialus), of which there are 
several species. In southern Mexico in 7902 and 1904 Hans Gadow 
collected specimens of 44 different kinds ol snakes, which ho esti¬ 
mated to be only about 45 % of the species in the states visited. 
The arboreal life of the tropical forests has developed the tree- 
climbing habit among snakes as well as among frogs and toads, and 
also the habit of mimicry, their colour being in harmony with the 
foliage or bark of the trei's which form their " hunting-grounds." 
Bats are numerous, both in species and individuals. The sanguinary 
vampire (Desmodus i^ufus) iias an extensive range through the 
iierrab. calientes and tierras templadas of the southern states, 'i'lie 
coasts of Mexico, together with their accessible lagoons and rivers, 
aflonl innumerable brcuding-jilaccs for turtles, which include the 
large green and tortoise-shell sp(‘cics In some places the capture 
of the latter is the source of a considerable export trade in tortoise- 
.shell. The coast of Lower California is a favourite resort for the 
fur-bearing seal, and pearl oy.sters find u congenial habitat in the 
.south waters of the Gulf. There are some good fishing-grounds on 
the coasts, but fishing as an organized industry does not exist. 
Ihc inland waters, with the exception oJ Lake Chapala, have com¬ 
paratively few species, but the government has introduced carp, 
brook-trout and salmon-trout. 

The avifauna of Mexico includes most of the species of the trojiical 
and temperate regions of America—such as parrots (chieilv the 
yellow-headed Chrysotis), parakeets (Conurus canicula), macaws 
(Ara macao and A. nulitarts), toucans, trogous, herons, egrets, ibis, 
spoonbilLs, boat-bills (Cancroma'\, ducks, pelicans, cormorants, 
bitterns, stilts, sandpipers, curlews, grackles, kingfishers, inolmols, 
" Chachalacas " (Ortahda poltocephala), woodpeckers, jays, cuckoos, 
" garrapateros " (Crotophaga sulcirostrts), the ingenious weaver-bird 
(Icterus), and another species (Cassicus), whose curiously woven, 
sack-like nests arc suspended from the slender limbs of trees, and 
sometimes even from telegraph-wires, scarlet-crested fly catchers 
(Muscivoramexteana), tanagerfi, mocking-birds (called " zenzoiitl"), 
turkeys, partridge, quail (ColinWi, l.ophortvx, Callipcpla and Cyr- 
tonyx), (loves, pigeons, eagles, caracara hawks (Polyhorus), fish- 
hawks, falcons, crows, and turkey-buzzards (both the red-laced 
" aura *' of North America and the black-faced " zopilote " of the 
tropics), which are the scavengers of the country. The most numer¬ 
ous, perhaps, are the humming-birds, ol which there are many 
genera and species, each one distinct in form and colour. They are 
called " huitzilin " (.spikelet) by the Aztecs, and " colibri," " chupa- 
rtor " and " chupa-micl " (flower- or honey-sucker), and izpdjarn* 
mosca" (fly-bird) bv the Spanish-speaking Mexican.% These 
descriptive names arc highly poetic, as also that of Iho Portuguese, 
“ beija-flor " (flower-kisser); but the humming-bird is insectivorous, 
and thrusts his long bill into flowers in search of insects instead of 
honey. Mexico is credited with a great variety of song-birds, but 
these are to be found chiefly in the partly forested country of the 
Harras templadas and Herras frias. Her chief distinction, however, 
is in 'birds of varied and gorgeous feathering. The wonderful 
plumage of the quetzal (Trogon resplendsns) was, it is said, reserved 
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by the Aztec rulers for their own exclnsive use. Of the indigenous 
nrUs, the turkey has been fully domesticated, and the niusk.duck 
and " chachalaca ” are easily reared. Sea-fowl are most numerous 
on the coasts of Lower California, where certain islands in the arid ' 
belt are frequented at night by countless numbers of them. It 
should bo addhd that many of the migrating birds of North America 
pass the winter in Mexico. 

The insect fauna of Mexico covers a very wide range of genera 
and species which, like the other forms of animal life, is largely 
made up of migratory types. No complete study has eVor been 
made of this fauna, but much has been, and is bemg done by the 
U.S. Biological Survey and Plant Industry Bureau. To tlie traveller, 
the most conspicuous among the Mexican insects, perhaps, ore the 
butterflies, beetles, ants and the myriads of mosquitoes, midges, 
fleas and chinches. Among the mosquitoes, which are extra¬ 
ordinarily numerous in some of the hot lowland districts, are the 
species credited with the spread of malarial and yellow fevers. 
The midges are even more numerous than the mosquitoes. In 
plrasing contrast to such pests are ttic butterflies of all sizes and 
Sours, beetles of an inconceivable variety of size, shape and 
Souration, and ants of widely dissimilar appearance and habits. 
An interesting species of the last is the Icaf-cuttmg ant {licilon) 
which lives in large underground colonics and feeds upon a fungus 
produced by Ical-cuttings stored in subterranean passages to pro¬ 
mote fermentation. The.se ants will strip a tree in a few hours and 
are very destructive to fruit plantations. Some of the native trees 
have developed ingenious mctliods of defence, one of which is that 
of attracting small colonics of another species to drive away the 
marauders. Most destructive, also, arc the termites or white ants, 
whose ravages arc to be seen in tlie crumbling woodwork and furni¬ 
ture of all habitations in the hot zones. Some species build their 
nests m trees—great globular masses .sometimes thr(!C feet in 
diameter, supjxjrtcd on the larger branches, and connected with the 
ground by covered passages on the outside of the tree. These 
insects arc blind and avoid the hght. Bees find a highly congenial 
habitat in Mexico, and some homsy is exported. Spiders are also 
reprtMonted by a large number of genera and species, the ™o.st 
dreaded being the venomous “tarantula ” and the savage " mygalc." 

Few countries, if any, can present so great a diversity in plant 
life as Mexico. This is due not only to its geographical position 
and its vertical climatic zones, which give it a range from tropical 
to arctic types, but also to its peculiar combination of humid and 
arid conditions in which we find an extensive barren table-land 
interposed Ixtween two tropical forested coastal zones. These 
widely divergent conditions give to Mexico a flora that inciudes the ] 
genera and species characteristic of nearly all the zones of plant 
life on the western continents— the trojiical jungle of the humid 
coastal plains with its rare cabinet-woods, dye-woods, lianas and 
palms; the semi-tropical and temperate mountain slopes where oak 
forests are to be found and wheat supplanla cotton and sugar-cane; 
and above these the region of pine forests and pasture lands. Then, 
there are the mangrove-fringed coasts and the drijiping wooded 
slopes where rare orcliids thrive, and above these, on the inland 
side of the sierra, a treeless, sun-scorched table-land wlicre only fhe 
cactus, yucca, and other coarse vegetation of Uie desert can tiirive 
without irrigation. 

For convenience of description, the flora of Mexico may be 
divided into four great divisions ; that of the comparatively barren 
plateau and the arid coast regions, the humid tirrras caHevtes, the 
intermediate lierras ietnpladas and tierras frias, and the higher 
regions of the .sierras. The line, of demarcation cannot be very 
sharply drawn, as the zones everywhere overlap each otlier ami 
local climatic conditions greatly modify plant types. In general, 
the aspect of the great central plateau north of the Anihuae sierra-s 
is that of a dusty, treeless plain. There is but little natural vegeta¬ 
tion to be seen—ragged yucca trees, many species of agave and 
cactus, scrubby mes<iuito bushes, sage bushes and occasional 
clumps of coarse grasses. The rainy season completely changes the 
appearance of these plains, new gra.5s appears, .and wheat and Indian 
corn arc cultivated. The rains do not last long, however, and .some¬ 
times fail altogether. The most common jihints of toe Mexican 
plateau are the agaves, yuccas and cacti, each of which is repre¬ 
sented by a number of species. Tlie first is cliiefly known in the 
south by the " magueys," from whicli toe national drinks " pulque *' 
and " mescal " are extracted. There is some confusion in the 
specific names of these agaves; tlie “ pulque “-producing plant is 
usually described as the Agave americana, though A. alrovirens and 
several others are also credited with the product. The mescal- 
producing magueys liave a thinner leaf and are not cultivated, with 
the exception of the species producing the “ tequila " mcscal. The 
chief value of the agaves, however, is in their fibres, of which a 
rcat variety is produced. The principal plateau agaves producing 
bre are the A. lechuguilla and A. lophantha and A. univiitata of 
the Jaumavc Valley, Tamaulipas, which furnish what may be 
termed the genuine ixtle fibre. The " tapemete " fibre of western 
Mexico is credited by Mr E. W. Nelson to the A. vivipara, which is 
found chiefly in the warmer and lower elevations of the Pacific 
slO[X’. There are many other fibre-producing agaves, including 
»mc of those from wmch pulque is derived. The cactus is un¬ 
questionably the characteristic plant of Mexico. About one 
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thousand species have been described, a very large percentage of 
which are to be found on the Mexican plateau. 

Explorations by botanists of the United States Departinent of 
Agriculture have been made in many localities, in Jalisco, Zacatecas, 
MichoacAn and Tamaulipas, but many years must elapse before fhe 
whole ground con be covered, la central and southern Mexico toe 
mountain slopes are forested up to from 12,500 to 15,500 ft., juniper 
bushes contiuuing up to i,^,ooo ft. The forests consist of sevoal 
species of evergreen and deciduous oaks, " oyamol" {Abies relipasa), 
the arbutus or strawberry tree, the long-leaved Finns Hophylla and 
the short-leaved " ocote or Finns monSesnmae and the alder, with 
an undergrowth of elder (Sambuous maacana), broom and sbnibby 
heath. In the Southern Sierra Madre, tlie “ oymel ” and " ocote '' 
pine are the giants of the forest, sometimes rising to a height of 
100 ft. Oaks are to be found over a wide area and at lower eleva¬ 
tions of the sub-tropical zone as well. They are represented by a 
number of species, and are called " roble " and " encina by the 
natives. 

In the intermediate zones between the higher ■ sierras and the 
tierras calientes the flora is very largely composed of species 
characteristic of the bordering hot and cold regions. Oaks are 
ovcrywiicrc common and the ocote " pine on the Gulf coast is 
found as fax down as 6500 ft. Iti southern Mexico the pine is 
found at even lower elevations where the tropical growth has been 
destroyed by cultivation and fire. The lower slopes of the sierras, 
e.specially those of southern Mexico, are well forested and include an 
immense number of species. The most common families on the 
eastern slopes, where the precipitation is heavy, are toe magnolias, 
crotons, mimosas, acacias, myrtles, oaks, plane-trees and bamboos. 
Palms are common, the chestnut abounds in many places, the cacti 
are almost as numerous as on the open plateau. On the southern - 
slopes of toe Ajusco and otogr sierras considerable forests of the 
“ ahuehuetc ” or cypress {Taxodium dislichum) are to be found. 
The “ higuerilla " or castor-oil plant (liicinus communis) is widely 
distributed throughout the plateau ana the open plains of the lower 
zones. In some localities the characteristic types of the two 
climatic extremes, toe palm and the pine, are to be found growing 
side by side. 

No brief description can adequately portray the marvellous 
variety and magnificence of the flora of tlie tierras eaiienUs. Its 
forests are not composed of one or a few dominating species, os in 
the cold temperate zone, but oi countless genera and species 
closely interwoven together—a confused m.iss of giant trees, lianas 
and epipliytes struggling to reach the sunlight. This struggle for 
existence has completely changed the habits of some plants, turning 
the palm and the cactus into climbers, and even some normal 
species into epiphytes. Among the more important and conspicuous 
trees of these tropical forests are mahogany, rosewood. Spanish 
cedar (Cedrela), cassias, ceibas (Bombax), rubber (CasM/oa). palnu 
of many species including toe oil-producing Attaiea of Manzanillo 
and Acroconna ai Acapulco, guayocan {Gnaiaeutn), logwood Qiaema- 
toxylon campechianum), brazilwood {H. boreate) which should not be 
confounded with the Brazilian Caesalpinia, palo bianco (Lysiloma 
Candida), the cascalote and divi-divi trees {Caesalpinia Cacataco 
and C, coriaria), toe " zapote chico " {Achras sapota) from which 
chicle is extracted, " zapote prieto " {Diospyros ebenaster), wild fig, 
myrtles, bamlxios and many of toe tyj^ already mentioned in 
connexion with tlie sub-tropical zone. Of the 114 species of trees 
and cabinet-woods, 17 of oil-bearing plants, and over 60 of medicinal 
plants and dyewoods indigenous to Mexico, by far the larger part 
are repre.sented in the tierras calientes. Among the well-known 
forest products of this zone are arnotto, jalap, ipecacuanha, sarsa¬ 
parilla, rubber, orchids and a great variety of gums. 

Of toe economic plants and products of Mexico, the list is sur¬ 
prisingly long and interesting. The cereals, fruits and vegetables 
of Europe have been introduced and some of them have done well. 
Wheat is widely cultivated and a considerable part of the TOpulation 
depend upon it for their bread. Indian corn, which is Mlieved to 
have had its origin in Mexico, also provides food for a large part oi 
toe po]iulation. " Tunas " or cactus fruit, red peppers, “ zapotes " 
(the fruit of various trees), " arrayan " {Myrtns aravan), " cirueius " 
or Mexican plums {Spondias), guavas, ‘ huamuchil" {Pithecolobium 
dulcc) , tamarinds, aguacates (Persea gratissima) . bananas, plantains, 
pineapples, grapes, oranges, lemons, limes, granadillas, chirimoyas, 
mammees {Mammea americana), coco-nuts, cacao, mangoes, olives, 
gourds and melons, are among toe fruits of the country, and rice, 
wheat, Indian corn, beans, yams, sweet potatoes, onions and 
" tomatoes " {Phvsalis) are among its better-known food products. 
The food of the common people is chiefly made up of Indian corn, 
lieans, red peppers and ‘^tomatoes." There are about 50 known 
species of beans {Phaseolus) in Mexico and Central America, and 
probably a dozen species of red peppers {Capsicum) which are used 
both in seasoning and in making chili sauce. The “ tomato " or 
■' tomatillo " mentioned, is the fruit of toe Pkysalis ixocarpa, some¬ 
times called the " strawber^ tomato ” and the " Mexican ground- 
cherry." which is used with red peppers to make chili sau^. 
The common potato {Solannm tuberosum), of which wild varieties 
are found, is not commonly used as a vegetable, but as a flavouring 
for soups and other dishes. Among other economic plants are the 
fibre-prodooing agaves, the best known of which is the A. rigida 
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var. tiem g aia, wbkk produces the " henequen " fibre, or sisal hemp, 
of Yucamn, silk or treeHWtton (CMa oaieafut), sugar-cane, cotton 
(fiossyptum), indigo and " canaigre" {HurnM kymtnostpalus), 
whose root wmimlim ^ large percentage oi tannin . 

,Mezico has aufieied much irom the reckless destruction oi her 
toiests, not only ior industrial purposas but through the careless 
burning ot grassy areas. The denuded mountain slopes and plateaus 
oi southern u«nr^, are due to the prehistoric inhabitants who cleared 
away the tropical iorest for their Indian corn fields, and then left 
them to the erosive action ol the tropical rains and subsequent 
ocenpatioa by coarse grasses. Fire was generally used in clearing 
tbeas lands, with the result that their arboreal vegetatian was 
ultiniately lulled and their ior^ty destroyed. In the valleys oi 
some oi these lienoded slopes oak and ^ne are succeeding the 
tropical species where fires rave given them a chance to get a good 
foothold. 

According to the census of 1900 the population 
of Mexico numbered 13,607,259, of which less than une-iifth 
(19 %) were classed as whites, 38 % as Indians, and 43 % as 
mixed Woods. There were 57,507 foreign residents, including 
a few Chinese and Filipinos. Since then the Japanese have 
acquired an industrial footing in Mexico. Under the constitu¬ 
tion of 1824 all race distinctions are abolished, and these diverse 
ethnic elements are nominally free and equal. For many 
years, however, the Indians remained in subjection and took 
no part in the political activities of their native country. Since 
about 1866, spurred on by the consciousness that one of their 
own race, Benito Juirer, had risen to the highest positions 
in the gift of the county, they have taken greater interest 
in public affairs and are already making their influence felt. 
In southern Mexico the Zapotecos furnish schoolmasters for 
the village schools. Peonage, however, is still prevalent on many 
of the larger estates, and serious cruelties are sometimes reported. 
The government itself must be held partly responsiWe, as for 
the tran.sportation of the mountain-bred Yaquis to tlie low, 
tropical plains of YucatAn (see Herman Whitaker’s The Planter, 
1909), but the influence of three and a half centuries of slavery 
and peonage cannot be shaken off in a generation. 

According to Humboldt, the census of 1810 gave a total 
population of 6,122,354, of which tlie whites had i8 %, the 
mestizos 22 %, and the Indians 60 %. The census of 1895 
increased the whites to 22 %, which was apparently an error, 
the mixed bloods to 47 %, and reduced the Indians to 31 %. It 
is probable that the returns have never been accurate in regard 
to the mixed bloods and Indians, but it is the general conclusion 
that the Indians have been decreasing m number, wliile the 
mixed bloods tiavc been increa.sing. Nt^lecl of their children, 
unsanitary habits and surroundings, tribal intermarriage and 
peonage are the principal causes of the decreasing Indian popula¬ 
tion. Recent observers, however, deny the assertion that 
the Indians are now decreasing in number except where local 
conditions are exceptionally unfavourable. The death-rate 
among their children is estimated at an average of not less than 
50 %, which in families of five and six children on an average, 
permits only a very small natural increase. The larger part 
of the population is to be found in the southern half of the 
rep\jblic, owing to the arid conditions prevailing in the north. 
The unhealthfulness of the coastal plains prevents their beinjj 
thickly populated, although Vera Cruz and some other stales 
return a large population. The most favourable regions are 
those of the lierras especially on the southern slopes 

of the great central plateau which were thickly populated in 
prehistoric times. 

The dissimilar races that compose the population of Mexico 
have not been sufficiently fused to give a representative type, 
whichjitfpay be assumed, will ultimately be that of the mestizos. 
Mexicoovpb conquered by a small body of Spanish adventurers, 
who.se sUfecess in despoiling the natives attracted thither a 
large numiwr of their own people. The discovery of rich 
deposits of gold and silver, together with the coveted commercial 
jj^ucts of thaa'ountry, created an urgent demand for labourers 
led to the enslavement of the natives. To protect these 
aiJSrenturers and to secure for itself the largest possible share 
in these new sources of wealth, the Spanish crown forbade 
the admission of foreigners into these colonies, and then harassed 


JPOPULATJON 

them with commercial and industrial restrictions, burdened 
them with taxes, strangled them with monopolies and even 
refused to permit the free emigration thither of Spaniards. 
Out of such adverse conditions has developed the present 
population of Mexico. It was not till after the middle of ^e 
19th century that a long and desperate resistance to foreign 
intervention under the leadership of Benito Judrez infused 
new life into the masses and initiated the creation of a new 
nationality. Then came the long, firm rule of Porfirio Diaz, 
who first broke up the organization.s of bandits that infested 
the country, and then sought to raise Mexico from the state 
of discredit and disorganization into which it had fallen. Sus¬ 
picion and jealousy of the foreigner is disappearing, and habits 
of indiustry are displacing the indolence and lawlessness that 
were once universally prevalent. 

The white race is of Spanish descent and has the charac¬ 
teristics common to other Spanish-American creoles. Their 
political record previous to the presidency of Porfirio Diaz 
was one of incessant revolutionary strife, in which the idle, 
unsettled half-breeds took no unwilling part. The Indian 
element in the population is made up of several distinct races— 
the Aztec or Mexican, Misteca-Zapoteca, Maya or Yucateco, 
Otomi or Othomi, and in smaller number the Totonac, Tarasco, 
Apache, Matlanzingo, Chontal, Mixe, Zoque, Guaicuro, Opatu- 
Pimn, Tapijulapa, Seri and Huavi. As the tendency among 
separated tribes of the same race is to develop dialects and as 
habitat and cu.stoms tend still further to difierentiate them, 
it may lie that some of these smaller families arc branches 
of the others. In 1864 Don Manuel Orozco y Berra found no 
fewer than 51 distinct languages and 69 dialects among the 
Indian inhabitants of Mexico, to which he added 62 extinct 
idioms—-making a total of 182 idioms, each representing a 
distinct tribe. Thirty-five of these longu^es, with 69 dialects, 
he succeeded in classifying under ii linguistic families. A later 
investigator, Don Francisco Belmar (^Lenguas indigenas de 
Mexico, Mexico, 1905) has been able to reduce these numerous 
idioms to a very few groups. None of them were written except 
through the use of ideographs, in the making of which the 
Aztecs used colours with much skill, while the Mayas used an 
abbreviated form, or symbols. 

The Aztecs, who called themselves Mcjica or Mexicans after 
they had established themselves on the high table-land of Mexico, 
belong to a very large family or group of tribes speaking a 
common idiom called Nahua or Nahda. These Nahua-speaking 
tribes were called the Nahiiatlaca, and compose a little more 
than one-fourth of the present Indian population. They inhabit 
the western Sierra Madre region from Sinaloa southward to 
Chiapas, the higher plateau states, which region was the centre 
of their empire when Corl6s conquered them, and parts of 
Vera Cruz, Tabasco, Oaxaca, Morelos, Aguascalientes and 
San Luis Potosi. They were energetic and warlike and evidently 
had not reached the zenith of their power when Cort6s came. 
They had been preceded on the same plateau by the Chichimecs, 
possibly of the same race, who were conquered by the Aztecs 
sometime in the 15th century after a supposed occupation of 
the territory about 400 years. The characteristic civilization 
of prehistoric Mexico, however, antedates both of these periods. 

An aboriginal race called the Toltecs is said to have occupied 
Vera Cruz and Tabasco and to have extended its empire west¬ 
ward on the plateau to and perhaps beyond the present capital. 
They were the builders of the pyramids of Cholula and Teotihu- 
acan, near the city of Mexico, and of Papantla, Huatusco and 
Tuzapan, in Vera Cruz. One of their towns was Tollan (now 
Tula) 50 m. north of the national capital, and it is not improb¬ 
able that the people of Cholula, Texcoco and Tlaxcala at the 
time of the Spanish invasion were occupying the sites of oldef 
Toltec towns. There has been much discussion in regwd to 
the origin of the Toltecs, some assuming that they were a distinct 
race, and others that they belonged to the Nahiiatlaca. Another 
and perhaps a better supposition is that they belonged to the 
Maya group, imd represented a much earlier civilization than that 
of the builders of Palenque, Quirigua and Copan, Confirmatory 
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evidence of this is to be found, not only in the character 
of thtir constructions, but in the circumstance that a tribe 
closely akin to the Afayas (the Huastecos) still occupies a retired 
mountain valley of Vera Cruz, entirely separated from their 
kinsmen of the south, and that a dialect of the Maya language 
is still spoken in northern Vera Cruz. There is evidence to 
show that the Aztecs adopted the civilization of the Toltecs, 
including their religion (Quetzalcoatl being a god of the Toltecs 
and Mayas), calendar and architecture. Perhaps the most 
remarkable of the Mexican races arc the Mayas, or Maya- 
Quich6 group, which inhabit the YucatAn peninsula, Campeche 
and parts of Tabasco, Chiapas, and the neighbouring states 
of Central America {g.v.). The remarkable rums of Palenque, 
Uxmal, Chichenitza, Lorillard, IxinchA, Tikal, Copan and 
Quirigua, with their carved stonework and astonishing archi¬ 
tectural conceptions, show that they had attained a high degree 
of civilization. They were agriculturists, lived in large, well- 
built towns, cultivated the mountain sides by means of terraces, 
and had developed what must have been an efficient form of 
government. 

The Mistecas, or Mixtecas, and Zapotecas, who occupy the 
southern slopes of the central plateau, especially Puebla, 
Morelos, Oaxaca and Guerrero, form another distinct race, who.se 
traditional history goes back to the period when the structures 
now known as Mitla, Monte Alban, Xochicalco and 2 ^achila 
were built. Their prehistoric civilization appears to have been 
not inferior to that of the Mayas. They were an energetic 
people, were never subdued by the Aztecs, and are now recover¬ 
ing from their long subjection to Spanish enslavement more 
rapidly than any other indigenous race. The Otomis comprise 
a large number of tribes occupying the plateau north of the 
AnAhuac sierras. They are a liardy people, and arc the least 
civilized of the four principal native races. 

The Totonacs inhabit northern Vera Cruz and speak a language 
related to that of the Mayas; the Tarascus form a small group 
living in MicltoacAn; the Matlanzingos, or Matlaltzincas, live 
near the Tarascos, the savage Apaches, a nomadic group of 
tribes ranging from Durango northward into the United States; 
the Opata-Pima group, inhabiting the western plateau region 
from Sonora and Chihuahua south to Guadalajara, is sometimes 
classed as a branch of the Nahuatlaca; the Seris, a very small 
family of savages, occtipy Tiburon Island and the adjacent 
mainland of Sonora; and the Guaicuros, or Yumas, arc to be 
found in the northern part of the peninsula of Lower California. 
In southern Mexico, the Chontales, Tapijulapas, Mixes and 
Zoques inhabit small districts among and near the Zapotecas, 
the first being considered by Belmar a branch of that family. 
The Huavis inhabit four small villages among the lagoons 
on the southern shore of Tehuantepec and have been classed 
by Belmar as belonging to the Maya stock. The census of 
1895 gitve these Indian races an aggregate population of nearly 
4,000,000, of which nearly 3,450,000 belonged to the first four 
groups. Three of these four had made important progress 
toward civilization. Some of the others had likcwi.se made 
notable progress, among which were the Tarascos, Totonacs 
and Zoques. 

The builders of Casas Grandes {(/.v.), in Chihuahua, evidently 
belonged to the Pueblo tribes of Arizona and New Mexico. 
As for the builders of Quemada, in Zacatecas, nothing positive 
is known. The ruins apparently are of an earlier period than 
those of Mitla and Xochicalco, and have no inscriptions and 
architectural decorations, but the use of dressed stone in the 
walls, rather than adobe, warrants the conclusion that they 
belonged to the civilization of southern Mexico. 

From the records made at the time of the Spanish conquest, and 
from the antiquities found in the abandoned cities of prehistoric 
Mexico, it is certain that the Indians lived in .substantial houses, 
sometimes using dressed stone, inscriptions and ornamental carvings 
on the, more pretentious edifices; they cultivated the soil, rudely 
perhaps, and produced enough to make it po.ssiblc to live in large 
towns; they made woven fabrics for dress and hangings, using 
Colours in their manufacture; they were skilful in making and orna¬ 
menting pottery, in making gold and silver ornaments, and in 
featherwork; they used the fibres that Nature lavishly provided 


in weaving baskets, hangings, mats, screens and various household 
utensils. Copper was known to them, and it is possible that 
knew how to make cutting instruments from it, but they generally 
used stone axes, hammers and picks, and their most dangerous 
weapon was a war-club into which chips of volcanic glass were set. 
Many of these primitive arts are still to be found in the'more secluded 
districts, and perhaps the best work in pottery moulding in Mexico 
to-day is that of uneducated Indian artists. 

Of the half-breed element which has become so important 
a part of the Mexican population, no safe estimate can be made. 
Education, indu.strial occupation, commercial training and 
political responsibility are apparently working a transformation 
m a class that was once known chiefly for indolence and criminal 
instincts, and many of the leaders of modem Mexico have 
sprung from this race. Settled government, settled habits, 
remunerative employment and opportunities for the improve¬ 
ment of their condition are developing in them the virtues of 
the two parent races. Brigandage was formerly so common 
that travel without an armed escort was extremely dangerous; 
under President Diaz, however, not only has such lawlessness 
been repressed but the brigands themselves have been given 
rej^lar employment as rural guards under the government. 
This class is also furnishing the small traders of the towns, 
overseers on the plantations and public works, petty officials, 
and to some extent the teachers and professional men of the 
provincial towns. 

Political Divisions, —The republic of Mexico is politically 
divided into 27 states, one federal district, and three territories. 
The states are generally subdivided into dislrites (districts) 
or partidos, and these into municipios (municipalities) which 
correspond to the townships of the American system. The 
state of Nuevo LAon, however, is divided into municipios only, 
while some other states use entirely diflerent titles for the 
divisions, tlie larger being descrilted as dtparlamenlos, cantons 
and municipios, and the smaller as partidos. diredorias and 
vecindarios rurales. The Federal District consists of thirteen 
municipalities. The territory of Lower California is divided 
into two large districts, northern and southern, and the latter 
into partidos and municipios—the larger divisions practically 
forming two distinct territories. 

The status and territories, with their areas, capitals and popula- 
tions, are as follow 


Name. 

Area, 
sq. m. 

Pop. 

ryocj. 

Capital. 

Pop. 

IQOO. 

Aguascalientes . 

2.950 

102,416 

Aguascalientes . 

35,052 

Campeche 

18,087 

86,542 

Campeche 

17,109 

Chiapas . 

27.222 

360,799 

Tuxtla Gutierrez, 

9,395 

Chihuahua . 

«7,8o2 

327,784 

Chibualtua 

30,405 

Coahuila . 


296,938 

Saltillo . . . 

23,996 

CxiUma . 

2,272 

65,115 

Colima 

20,098 

Durango . 

38,009 

370,294 

Durango . 

31,092 

Guanajuato . 

ii. 37 " 

1,061,724 

Guanajuato . 

41.486 

Guerrero . 

24,996 

479,205 

Chilpancmgo. 

7,497 

Hidalgo . . . 

«, 9 i 7 

605,051 

Pachuca . . 

37,487 

Jalisco 

31,846 

1,153,891 

Guadalajara . 

lux,208 

Mexico . 

9 ,Z 47 

934,463 

935,808 

Toluca 

25.940 

MiclioacAn . 

22,874 

Morelia . 

37,278 

Morelo.s . 

2,773 

160,115 

Cuernavaca . 

9,584 

Nuevo Le6n 

23,592 

327,937 

Monterrey 

62,206 

Oaxaca . 

35.382 

948,633 

Oaxaca . 

35,049 

Puebla 

12,204 

1,021,133 
232,389 

Puebla 

93,15* 

yuerfitaro 

3,556 

Quer^taro , 

33,152 

Ban Luis Potosi . 

25,316 

575,432 

San Luis Potosi . 

01,019 

Sinaloa . 

33,671 

2g(j,7oi 

Culiac&n . 

10,380 

Sonora 

70,900 

221,082 

Hormosillo . 

10,013 

Tabasco . 

10,072 

1.59,834 

San J uan Bau< 




tista 

10,543 

Taroaulipa.s . 

K 

CO 

218,948 

Ciudad Vietoria . 

Io,o 80 

Tlaxcala . 

I ,.595 

172,315 

Tlaxcala , 

2 , 7'5 

Vera Cruz 

29,201 

981,030 

• • • 

Merida 

20,388 

Yucatfin 

35,203 

309,652 

43,630 

Zacatecas 

24,757 

462,190 

Zacatecas 

32,860 

Distrito Federal. 
Territories ;— 

463 

541,516 

Mexico 

344.721 

BajaCalifomia 

58,328 

47.624 

La Pax . . 

5,046 

Tepic . 

11,275 

150,098 

IVpic .... 

15,488 

Quintana Roo . 

— 

— 

Santa Cruz de 




Bravo*. 

276 

Islands . 

1,420 

— 
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The area and population of Yucatan include those of the territory 
of Quintana Koo, which formed part of that state at the time of 
the census. 

Baja, or Lower California, is divided into two districts lor 
administrative convenience. The Distrito del Norte is credited 
with a population of y.sSj and has its capital at Ensenada (pop. 
102O); the Distrito del Sur has a population of 40,041 and has its 
capital at La Par. 

I’epic was detached Irom the north-west part of Jalisco and 
organized as a territory in i hHg, 

Quintana I?oo was detached iroin the state of Yucatan in 1902 
and received a territorial government. 

The principal cities of Mexico, other than the capitals above 
mentioned, are as follow, the populations being tho.se of 1900 except 
when otherwise .stated : Acapulco (pop. 4932), a famous port on 
the Pacific coast in Guerrero, which was wrecked by the earthquake 
of 1909; Carmen, or Laguna de Ttirniinos (about (moo), a thriving 
commercial town and jiort on the Gulf coast in Campeche; Celaya 
a railway centre and manufacturing town of Guanajuato; 
Ciudad Guzman, or Zapotlin (about 17,500), an interesting old town 
of Jalisco; Cholula (about 9000), an an'cieni native town of Puebla, 
widely known for its lyrcat pyramid; Comitdn (931O), the commercial 
centre of Chiapas; Cordoba (7974 in 1895), a picturesque Spanish 
town hi the sierras of Vera Cruz; Cuautla (bzoy), the centre of a 
rich sugar-producing district oT Morelos; Guaymas (S()48), a flourish¬ 
ing port of Sonora on the Gulf of California; I.6on (62,623), th<’ largest 
ci^ in Guanajuato and distinguished for its commercial activity, 
manufactures and wealth; Linares (20,690), the second city ot 
Nuevo Lc6ii in size and importance; Matamoros (8347), a prominent 
commercial centre and river port of Tamaulipas; Mazatldn (17,85c), 
the foremost Mexican port on the Pacific coast; Orizaba (32,894!, 
a city of Vera Cruz famous lor its delightful climate and picturesque 
surroundings; Parral (14,748), a well-known mining centre of south¬ 
ern Chihuahua; San Cristobal (about iii,000), once capital of Chiapas 
and rich in historical associations; Tampico (16,5:3), a Gulf port 
and railway terminus of Tamaulipas; Tehuantejiec (10,386), the 
largest town on the Tehuantc]iee railway in Oaxaca; Vera Cruz 
(29,164), the oldest and best known Gulf port of Mexico, 

Communtcarion.s,—Railways began in Mexico with a line of four 
kilometres between the capital and Guadalupe, which was finished 
in 1854 and afterwards became a part of the Fcrrocarril Mexicano. 
The latter dates from 1857, when a concession was granted for the 
construction of a railway from the city of Mexico to Vera Cruz. 
The French invasion of 1862 found only to m. in oi>eratioii outside 
of Vera Cruz and military necils led to its immediate extension to 
Paso del Macho, at the foot of the sierras, aliout 35 m. At the same 
time tlie English company holding the concession extended the 
Guadalu]x' line to Puebla. Nothing more was accomplished until 
after the downfall of Maximilian, and with a liberal subsidy from 
the Mexican government the Fcrrocarril Mexicano was pushed to 
its completion in 1873. It is celebrated beenuse of the difficulties 
overcome on the precipitous eastern slopes of the,Sierra Madre, 
the beauties of the mountain .scenery through which it passes, and 
the rapid tran.sition from the hot, humid coastal plain to the csiul, 
arid plateau, 7924 ft. above the sea at Boca del Monte, The railway 
extends 203 m. between Vera Cruz and Mexico City, to which 58 m. 
were added in branches from Apizaco to Puebla, and from Ometusco 
to Pachuca. The line was capitalized at $.|6,ooo,ooo ami has paid 
a good profit on the investment. The period of active railwav con¬ 
struction, however, did not begin until 1878, during the first term of 
President Porfirio Diaz. In 1874 a concession was granted for a 
line from the port of Progreso to M6rida (22J m.l, and in 1878 four 
concessions were added under which 806 "m. were constructed. 
The principal of these four conce.sBions was the Fcrrocarril Inter- 
oceAnira running from Vera Cruz to Mexico City and across the 
republic toward Acapulco. In 1880 concessions were granted to the 
F.C. Occidental, F.C. Cen,tral Mexicano, F.C. NaCional Mexicano 
and three others of less importance, aggregating nearly 3500 m. 
The first three of these have become important factors in the develop¬ 
ment of Mexico. The first runs southward from the capital to 
Oaxaca through the rich sub-tropical states of Puebla and Oaxaca, 
and ■Oie other two run northw.ard from the same point to the 
American frontier. These tivo lines, popularly called the Mexican 
Central and Mexican National, have their northern termini at 
Ciudad JuArez and Laredo on the Kio Grande and connect with 
American trunk lines at El Paso and Laredo. These two great lines 
were merged in 190S. with an aggregate capital of $460,000,000 Mexi¬ 
can money, of which the Mexican government holds *230,004,580, or 
a controlling interest. Important branches of these lines extend 
to Tampico on the Gulf eoast, to Manzanillo on the Pacific coast, 
and westward and southward into MichoacAn and Guerrero, with 
a coast terminus at or near Acapulco. The next im|x>rtant line 
is the F56, Internaciona! Mexicano, running from Ciudad Porfirio 
Diaz, on the Kio Grande, south-westward across the plateau to 
Durango, and is to be extended to MazatlAn, on the Pacific coast. 
This line was built with American capital and without a subsidy. 
Another line built with American capital and in connexion with 
American railway interests extends southward from Nogales, on the 
northern frontier, to Hermosillo, Guaymas and MazatlAn; it is to bo 
extended to Guadalajara and possibly to other points in southern 
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Mexico. Monterrey is connected with Tampico by a Belgian Upe 
known as the F.C. de Monterrey al G^lfo Mexicano, and the capital is 
to have direct connexion with the Pacific, other than the F.C. 
Interocednico, by a line through Cuernavaca and Iguala to the coast. 
Indirectly the capital has a I^cific coast connexion by way of Cor¬ 
doba and the F.C. Vera Cruz al Pacifioo to a junction with the 
Tehuantepec line. One of the most important railways in Mexico 
is the F.C. Nacional Intcroccanico de Tehuantepec, also called the 
Tehuantepec National, and the Mexican Isthmus railway, which is 
192 m. long and was formally opened in 1907. This line crosses 
the isthmus of Tehuantepec from Coatzacoaloos (officially Puerto 
Mexico) on the Gulf coast to Salina Cruz on the Pacific coast, and 
has been under construction many years. The railway was first 
completed in 1894, Usht and defective construction, together with 
lack of sliipning facilities at its terminal points, rendered It useless. 
To correct these defects the Ihie was completely rebuilt and terminal 
ports constructed. In 1909 the ports were ready to receive large 
ocean steamships, and regular traffic was liegun, including cargoes 
of Hawaiian sugar for New York. The highest jmint on the line 
(Chivela Pass) is 735 ft. above sea-lcvel. The railway has been built 
by the Mexican government as a transcontinental route tor inter¬ 
national commerce. Its final construction together with that of its 
two ]iorts weio executed by S. Pearson & Sons, Ltd., of London, who 
Mso undertook the working of the line when open. It was estimated 
in 1907 th.it the total cost of Ihe railway and ports when completed 
would be about /i3,000,000. The line is connected at the station of 
Santo l.iicrecia (109 m. from Salina Cruz) with the Vera Cruz and 
Pacific railwav which (jives an all-rail connexion with Vera Cruz 
and Mexico City, the distance between the latter and Salina Cruz 
being 520 m. According to the Ifi-esident's Message of April 1909, 
there were 14,857 ni. of railway in operation, of which 11,851 m. 
belonged to or were controlled by the government. II is the evident 
policy of the Mexican government to prevent the absorption of its 
railways by private monopolies, and this is eliected by state owner¬ 
ship of a controlling shale in most of the trunk lines. 

Mexico is well provided with Iraiuway lines in its larger cities. 
A British consular report for 1904 stated that Mexico City and 
Torreon only were using electric traction, but that Guadalajara, 
Monterrey, Agua-scalientes, Lagos, Colima, Vera Cruz and San Luis 
Potosl would soon be using it. No official reports are available. The 
telegraph lines had an aggregate length of 35.980 m. at the end of 
1907, of which 33,000 lu. belonged to the national government. The 
I'rusident repotts an addition 01 1626 m. in 1908. Wireless lele- 
giwhy was represented in 1908 by a connexion between MazatlAn 
ana Lower California, wliich was in successful operation. Telephone 
lines were in use in all the large cities and in connexion with the large 
industrial enterprises and estates, beside which the government had 
300 m. of its own in 1908. 

Commerce.—-In 1903 the mercantile marine of Mexico comprised 
only 32 steamers, of 13,199 tons, and 29 sailing vessels, of 8451 tons. 
The ocean-carrying trade was almost wholly in the hands of 
foreigners, the government wisely refraining from an attempt to 
develop an occupation for which its citizens had no natural aptitude. 
The coastwise trade is principally under the Mexican flag, but the 
steamers are owned abroad. An official publication entitled 
" Mexico : Yesterday and To-day, 1876 1904,'' states tliat while the 
number of steamers engaged in the foreign trade increased from 841 
to 9(19 in the 17 years from 1886 to 1903, the number of Mexican 
steamers decreased from 55 to 4. For the year 1906 1907 the entries 
of ves.sels from foreign ports numbered 1697, of 3,282,125 tons, and 
the clearances were 1669, of 3,257,932 tons. Subventions are paid 
for regular steamship service at the mincipal ports, the total expen¬ 
diture in 1967-1908 licing ^42,876. These ports nre well served ny a 
large number of foreign steamship companies, which give direct com¬ 
munication with the principal ports ol the United States, Europe, 
and the west coast of South America, and the initiation of a Japanese 
line in 1908 also brings Mexico into direct communication 
with the Far East. The larger ports for foreign trade are Vera 
' Cruz, Tampico, Progreso, Carmen and Coatzacoalcos on the Gulf 
coast, and Guaynuis, I-a T’az, MazatlAn, Manzanillo, San Bias, 
Acapulco and Salina Cruz on the Pacific coast. Some of these— 
■Vera Cruz, Tampico, Coatzacoalcos, Salina Cruz. Manzanillo and 
MazatlAn—^have been greatly improved with costly port works. 
Among the smaller ports, some of which are open to foreign trade, 
are Matamoros, Tuxpan, Alvarado, TlacotAlpan, Frontera, Cam¬ 
peche and the island of Miijeres (coast of Y'ucatAn) on the Gulf 
side, and En.senada, Altotu, Santo Rosalia and Soconusco on the 
Pacific, 

The foreign trade has shown a steady increase during the period 
of industrial development, to which better means of transport have 
been an invaluable aid. In 1906-1907 the imports were valued at 
*111,234,968 U.S. gold, and the exports at $123,512,969, of which ' 
very nearly one half consisted of precious metals. According to an 
official report issued early in 1909 tlicro had been a heavy decrease 
in both imports and exports, the former being returned at *36,195,469 
and the latter at *54,300,896 for the six months ending tile 31 st of 
December 1908. Too rapid development and overtrading were given 
as reasons for this declme. Import and export duties are levied, 
the former in many cases for the protection of national industries. 
The imports largely consist of railway material, industt^ oachlne^, 
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cotton, woollen and linen textiles and yarns for national factories, 
hardware, furniture, building material, mining supplies, dru^s and 
chemicals, wines and spirits, wheat, Indian cqrn, paper and military 
supplies and equipment. The exports include gold, silver, copper, 
conee, henequen or sisal, ixtle and other fibres, cabinet woods, 
chicle, rubber and other forest products, hides and skins, chickpeas, 
tobacco and sugar. 

Agriculture, —The agricultural resources of Mexico are large and 
unusually varied, as they comprise some of the cereals and other 
food products of the temperate rone, and most of the leading pro¬ 
ducts of the tropics. Agriculture, however, received slight atten¬ 
tion, owing to the early development of the mining industries. An 
Indirect result of the industrial development of Mexico, which began 
during the last quarter of the igth century, has been an increased 
interest in agriculture, and especially in undertakings requiring 
large investments of capital, such as coffee, sugar and rubber planta¬ 
tions. A large part of the country is too arid lor agriculture, and 
even with irrigation the water supply is sufficient for only a small 
pmt of the dry area. This region has, for the most part, a temperate 
climate, and produces wheat, barley, Indian corn and forage crops. 
Long droughts often destroy the wheat and Indian com and compel 
their importation in large quantities to supply the people with food. 
This uncertainty in the wheat crop extends to the southern limits of 
the higher plateau, and is a serious obstacle to the increased pro¬ 
duction of this cereal. Indian corn, also, is a comparatively uncer¬ 
tain product on the plateau, and for the same reason. As it is a 
staple food with the poorer classes, the deficiency is made up through 
im^rtation. The.se drawbacks tend to restrict agriculture on fie 
plateau to comparatively limited areas, and the country people are, 
in general, extremely poor and badly nourished. A comparatively 
new product in this region is that of canaigre, which is grown for the 
tannin found in its root. 11 is a native of the arid regions and is now 
cultivated with success. The district about Parras, in southern 
Coahuila, produces grape.s, which are principally used in the manu¬ 
facture of wine and brandy. An important product of the plateau 
and of the open districts of the iierras caltentes, growing in the most 
irid places, is the '' nopal " or prickly pear cactus (Opunita peus 
tndica). Its fruit, called " tuna " by the natives, is refreshing 
atd wholesome and is a staple food in spite of its spiny covering. 
In the Iterras caltentes of Mexico, however, better conditions prevail. 
A sirtile soil, abundant rainfall and high temperatures have covered 
these mountain slopes and lowland plains with a wealth of vegetation. 
Thcproblera for the agricultunst here is not irrigation, but drainage 
ami keeping down spontaneous growths. In these regions, sugar, 
lobaico, indigo, cacao, rice, sweet potatoes, alfalla, beans and 
cassaia are produced, and Indian coni yields two and three crops a 
year. Fonts also are plentiful, both wild and cultivated. Among 
them ife the banana, plantain, tuna, chili piqiper, olive, coco-nut, 
orange, lemon, lime, mango, pomegranate, " pifla " or pineapple 
(wild aid cultivated), fig, ahiiacatl (Persea gratisstma), chinmoya 
(Anona ihirimoha), papaya, gourd, melon, guava, ciruela (plum), 
and the sweral " zapote " fruits, including " chico zapoto ’ from 
the .dcAzB; s8/io<o, which produces the " cliicla " or chicle-giim of 
commerce, " zajiote bianco " from the Casimtroa edults, " zapote- 
barrueho " (or " amanllo ") from the Lucuma saliofoba, " zapote- 
pneto ” (or" negro ') from the Ihn.tpyros obtusitolia, and '' zaiiote- 
maniey." 'IHe production of rubber is becoming an important 
indu.stry, larg- jilaiitations having been set w'ith both Hevea and 
Castilloa rubier trees. Lying between these two regions is the 
subtropical bet where coffee of an excellent quality is produced, 
ami where colon is cultivated, foftee has become an important 
article ol exixiri, but cotton doe.s not yield enough lor the domestic 
factories. Ifettg cultivation would probably increase the output 
and make it an irticle of export. A peculiar and highly profitable 
branch ol Mexiem agriculture is the cultivation of the Agave lor 
two widely differeit purposes —one tor its fibre, which is exported, 
and the other for ts .sap, which is manufactured into intoxicating 
liquors called " pjque " and " mescal." In YucatAn immense 
plantations of the Jgaue rigida var. elnnqala are cultivated, from 
whieh large quautit«s of " hencqiifin " or " si.sal,” as the fibre is 
called, are exported. I't is produced on light shallow soils overlying 
calcareous rock. Its also cultivated in Campeche and Chiapas. 
The pulque industry i locateel on the plateau surrounding the city 
of Mexico, the niost poductive district being the high, sandy, arid 
plain of Apam, in the skte of Hidalgo, where the " maguey " (Agave 
americana) finds favounblc conditions for its growth—a dry cal¬ 
careous surface with mature sufficiently near to be reached by its 
roots. Its cultivation isthe chief industry of the states of Mexico, 
Hidalgo, Puebla and Ty.xcala. Of the zog jilantations iu the 
state of Hidalgo in 1A97, ag were devoted to maguey. The jilant 
is propagated from sucker and requires very little attention after 
tmnsplantiiig to the field vhere it is to remain, but it takes six to 
eight years to mature and hen yields an average of fen gallons of 
sap during a period of fou or five months, after which it dies. 
"Pulque” is tW fermented Irink made from this sap: "mescal" 
is the distilled spirit made frm the leaves and roots of the plant. 
There are other agaves used loth in the production of drinks and 
fibres, but they are not cultiated. The " ixtle " fibres shipped 
from Tampico and Chiapas ar> all obtained from the agaves and 
yuccas found growing wild. 


The natural and forest products of Mexico Include the agave and 
yucca (ixtle) fibres already mentioned; the " ccibfin " fibie derived 
from the silk-cotton tree (Bombax peniandria)\ rubber and vanilla 
in addition to the cultivated products; palm ml; castor beans; 
ginger; chicle, the gum extracted from the " chlco-zapote " tree 
(Ac/iras sapoto); logwood and other dye-woods; mahogany, rose¬ 
wood, ebony, cedar and other valuable woods; " cascalote ’’ or 
divi-divi; jalap toot (Jpomaea): sarsaparilla (Smilax); nuts and 
fruits. 

Stock-raising dates from the earliest Spanisli settlements in Mexico 
and received no slight encouragement from the mother countiy. 
For this reason much importance has always been attached to the 
industry, and stock-raising of some sort is to be found in every 
state of the republic, though not always to a great extent. The 
Spaniards found no indigenous domestic animals in the country, 
and introduced their own horees, cattle, sheep and swine. From 
these are descended the herds and flocks of to-day, with no admix¬ 
ture of new blood until toward the end of the 19th century. The 
horses and cattle are of a degenerate type, small, ungainly and 
inured to neglect and hard usage. The horse is chiefly used for 
saddle purposes and is not reared in large numbers. The mule is 
more generally used in every part of the country, being hardier, 
more intelligent and better adapted for service as a draft and pack 
animal. The transport of merchandise and produce was wholly 
by means of pack animals before the advent of railways, and is 
still the common means of transport away from the railway lines. 
For this purjiose the sure-footed mule is invaluable. In some dis¬ 
tricts, however, oxen and ox-carts are employed, especially in the 
.southern states, and always in the open, level country. The varying 
climatic conditions of Mexico have produced breeds of cattle that 
have not only departed from the original Spanish type, but likewise 
present strikingly different characteristics among themselves. 
Those of the northern plateau are small, hardy and long-lived, 
being bred on extensive ranges in a cooler atmosphere, and accus¬ 
tomed to long journeys in search of water and pasture. In the 
south they are larger and better nourished, owing to the permanent 
character of the pasturage, but are leas vigorous because of the heat 
and insect plagues. In YucatAn the open plains, rich pasture, and 
comparative freedom from moist heat, insects and vampire bats, 
have been particularly favourable to cattle-raising, and the animals 
are generally rated among the best in Mexico, Notwithstanding 
the frequency of long, destructive droughts, cattle-raising is a pre¬ 
ferred industry among the landowners of the northern states, and 
especially near the American frontier. Almost total losses are 
frequently experienced, but the profits of a favourable year are so 
great that losses seldom deter ranchers from trying again. In the 
sierra regions of western Chihuahua and Duranw, Nuevo Ledn, 
Coahuila, Aguascalicntes, San Luis T’otosf, and the plateau states 
farther south, the rainfall is more abundant and the conditions more 
favourable. The largest herds are to be found in Chihuahua and 
liurango. Above 5000 ft. the wild pasturage is short, tender and 
reproduces itself annually. It is exceptionally nutritious, but it 
disappears altogether in the dry season because of its short roots. 
'The lowland pasture, from 200a to 5000 ft., is composed of more 
vigorous grasses, with an undergrowth of an exceptionally succulent 
character. The stock-raiser on the border pastures his herds on the 
uplands during the rainy .season, and on the lower pastures during 
the remainder of the year. Next in importance is the breeding of 
sheep, which is largely confined to the cooler sierra districts. They 
are commonly of the Spanish merino breed, and suffer in many 
localities on account of insufficient pasturage. Some attention is 
given to the breeding of goats because of the local demand for their 
skins, but the industry is apparently stationary. The raising of 
swine, however, is increasing. In the last decade of the igth cen¬ 
tury the capital invested in these live-stock industries was estimated 
(by Bancroft) to exceed ^700.000,000. but an official return of the 
,toth of June 1902 gave an aggregate valuation of only $120,32^158 
(Mexican), or about ^12,052,According to this report, which is 
not strictly trustworthy, there were in the republic 5,142.437 cattle, 
859,217 horses. ,1.14,435 mules, 287,991 asses, 3,424,430 sheep, 
4,20(1,011 goats ami (iib.139 swine. Two years later home consump¬ 
tion returns noted the slaughter of 958,058 cattle (129,938 in the 
Federal District), sbi.gSa sheep, 992,203 goats and 887,130 hogs— 
the last item being larger than the census return of 1902. The 
greater part is consumed in the country, but there is a considerable 
export of cattle to the United States, Cuba and Central America, 
and of hides and skins to the United States and Europe. A few 
mules are sent to Central America, but the home demand usually 
exceeds the supply. 

Other Industries.—There are no fisheries of importance except the 
pearl fisheries on the eastern coast of Lower California, and the 
tortoise fisheries on the coasts of Campeche, YucatAn, and .some of 
the states facing the Pacific. The pearl fisheries have been worked 
since the arrival of the Spaniards, and were once very productive 
notwithstanding the primitive methods employed. Since the closing 
ears of the last century pearl fishing in the Gulf of California has 
een carried on with modern appliances and better results by an 
English company under a concession from the government. Mother- 
of-pearl or abalone ar.d other .shells are also found, and, with .sponges, 
are exported. Fishing for the tortoiseshell turtle gives employment 
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to a large number of natives in the season, and considerable quan¬ 
tities of the shell sire ei^rted. Other industries of a desultory 
character include the colteclion of archil, or Spanish moss, on the 
western side of the Californian peninsula, hunting herons for their 
plumes and alligators for their skins, honey extraction (commonly 
wild honey), ana &e gathering of cochineal and ni-in insects, I he 
cochineal insect was once an important commercial product, but the 
industry has fallen into decay. The " ni-in " (also known as " axe ") 
IS a small scale insci.l belonging to the genus Coccus, found in 
YucatAn, Oaxaca, Vera Cruz, MichoacAn and other southern states, 
where it inhabits the spondia trees and produces a greasy substance 
called " ni-inea," which is much used by the natives as a varnish, 
especially for domestic utensils, as it resists fire as well as water. 

Mining.— 1 'he best-known and most productive of the industries 
of Mexico is that of mining. It was the chief object of Spanish ex¬ 
ploration, and the principal occupation of European residents and 
capital during three centuries 01 Spanish rule. Agricultural and 
pastoral uidustries gradually gained footholds here and there, and 
m time became important, but mining continued far in advance 
until near the end of the tqth century. Mines of some description 
are to be found in aO of the 31 states and territories, anil of these the 
great majority yield silver. According to the official records, there 
were registered in September 190O, 2,1,191 mining properties, of which 
very nearly five-sixths were described as producing silver, either 
by itself or in combination with other metals. The properties were 
classed as 1572 gold, 54(11 silver, 970 copper, 383 iron. 151 mercury, 
94 lead, 8b sulphur, 52 antimony, 49 zinc, 40 tin, 21 opals, 9 man 
ganese, b " sal gema,” 5 tourmalines, 1 bismuth and I turquoise— 
the remainder Iwing various combinations of these minerals. The 
absence of coal from this list is due to the circumstance that coaT 
miuos were at that time considered as private property and were 
not registered under the general mining laws. A comparison with 
1888-1889, when 8970 properties were registered, will show how 
rapidly the mining imlustries have been developed during tlial 
period. Besides the above, the mineral resources of Mexico include 
coal, petroleum, asphalt, platmuin, graphite, soda and marble. In 
1906 the productive mines numbered 1780, of which 491 were in 
Sonora, 282 in Chihuahua, 2tl iii Durango, 113 in Oaxaca and 105 
in Nuevo Isidii. Gold is found in Chihuahua, Durango, Guana¬ 
juato, Guerrero, Jalisco, Mexico, Morelos, Oaxaca, I’uebla, Sinaloa, 
Sonora, Vera Cruz, Zacatecas, and to a limited extent in other 
states; silver in every state and territory except Campeche, Chiapas, 
Tabasco, Tlaxcala and the VucatAn peninsula; copper in Lower 
California, Guanajuato, Guerrero, Jalisco, MiclioacAn, Sonora, 
Tamaulipas and some other states; mercury cliicfly in Guanajuato, 
Guerrero, San Luis Potosi, Vera Cruz and lucatecus; tin in Guana¬ 
juato; coal, petroleum and asphalt in 20 states, but chielly in 
Coabuila, Hidalgo, MichoucAii, Oaxaca, Puebla, Sonora. Tabasco, 
Tamaulipas and Vera Cruz; iron in Durango, Hidalgo, Oaxaca and 
other states; and lead in Hidalgo, QiicrAtaro and m many of the 
silver-producing districts. The must celebrated iron deposit is that 
of the Cerro del Mercado, in the outskirts of the city of Durango 
—a mountain (140 ft. in height, iioo in breadth, and,,4800 in length, 
reputed to be almost a solid mass of iron. Large masses of the metal 
are also said to exist in the sierras of Loirer California. The prin¬ 
cipal coalfields that have been developed are in the vicinity of 
Sabinas, Coahuila. They have been opened up by American capi¬ 
talists and the coal i.s used on the railways passing through that 
region. Mexican coal is of a low grade—similar to that found in 
Texas, but as an official geological rejiort of iqo8 estimates the supply 
in sight at 300,000,000 tons its industrial value to the country cannot 
be considered inferior to that of the precious metals. The same is 
true of the petroleum deposits in Tamaulipas, near Tampico, and in 
southern Vera Cruz. An inve.stigation by the U.S. Geological Survey 
in 1909 finds that the ernde Mexican oils are of low grade, but that 
while not equal to those found in the upgicr Mississippi bashi for 
refining purposes, they furnish an excellent fuel for railway engines 
and oBier industrial purposes. Many of the Mexican railways 
are using these fuel oils, which arc superseding imported coal. In 
1909 a well was opened in the .southern oilfields whose yield was 
equal to the best American product. 

Manufactures .—Although Mexico Ls usually described as a non- 
manufacturing country, its industrial development under President 
Forfirio Diaz will warrant some modification of this characterization. 
Manufacturing for iiitcmationnl trade has not been and may never 
be reached, but the industry certainly has reached the stage of meet¬ 
ing a great part of the home demand for manufactured goods, where 
the raw material can be produced in tlie country. There were of 
course some crude industries in existence before the arrival of the 
Spaniards, such as weaving and dyeing of fabrics made from variou.s 
fibres' and making earthenware utensils, images, &c. The Spaniards 
introduced their owii industries, including sugar-making, weaving, 
tanning, and leather- and metal-working, some of which still exist. 
The early methods of making cane sugar, clarified with clay and dried 
in conical moulds, are to be found all over Mexico, and the annual 
output of this brown or muscovado sugar (called " panda " by the 
natives) is still very large. The sugar crop of 1907-1908 was 
reoorted as 123,285 metric tons, in addition to which the molasses 
ou^ut was estimated at 70,947'5 metric tons, and " panela " at 
(0,000 tons. Other estimates make the " panela " output much 


larger, the product being largely consumed in the rural districts 
and never appearing in the larger markets. The estimated number 
of su^ar mills in 1904 was about aooo, of which only about 300 
were important for size and equipment. Merino sheep were intro¬ 
duced in 1541 and woollen manufactures date from that time. Large 
factories are now to be found in ail parts of Mexico, and good and 
serviceable grades of broadcloths, cassimeres, blankets and other 
fabrics are turned out. There is also a considemblo quantity of 
carpeting, underwear and hosiery manufactured. An important 
branch of this industry is the manufacture of zarapes ’’ (called 
” ponchos " in other parts of Spanish America)—a blanket slit in 
the centre for the head to pass through, and worn in place of a coat 
by men of the lower classes. Tlie most important textile industry 
is cotton manufacture, which has become a liighly successful feature 
in the industrial file of the republic. Tliero were 14b factories 
in 1905, of which 19 were idle, and these were distributed over a very 
large part of tlie country. About one-half the raw cotton con¬ 
sumed was produced in Mexico, and the balance imparted in fibre 
or as yarn. The industry is protected by a high tarifi, as is also 
the production of raw cotton, and further encouragement is offered 
througli a remission of internal revenue taxes where Mexican fabrics 
are exjxirted for foreign consumption. The cotton factories of 1905 
were equipjied with 22,021 looms having 078,058 spindles, and with 
38 stamping machines, employed 30,102 operatives, and turned out 
13,731,(138 pieces of cloth. Statistical returns, however, are some¬ 
what incomplete and conflicting, and cannot bo used with confidence. 
Coarse fabrics chiefly are manufactured, but the product also com¬ 
prises ]iCTCales, fine calicoes, ginghams, shirtings, towellings, sheetings 
and other kind.s of goods. Considerable attention is given to the 
manufacture of " rcbozos,” the long shawls worn by women. 
Another very important manufacturing industry is that of tobacco, 
tile consumption of its various products being large among all classes 
of the population. There wore 4O7 tobacco factories rojiorted in 
1905 to bo engaged in the manufacture of cigars, cheroots, cigarettes, 
snufi and cut tobaccos lor the pipe. The number of factorie.s 
reported for 1899 was 743, but as the consumption of leaf tobacco 
increased from 5,54(1,077 to 8,587,350 kilogramme.s, it may be 
assumed tliat tlie decrease in factories'is due to tlie ahsor|Uion or 
disappearance of tlie small shops using old-fashioned metliodi. 
Other irajiortaut manufactories arc flour mills, of which tliure wire 
over 500 111 J904; iron and steel works, of whicli there are 7 laigc 
establishments, includiug the immense plant at Monterrey; go 
smelters lor the reduction of precious metals; tanneries, pottencs, 
and factories for the manufacture of hats, paper, linen, hammreks, 
harness and saddles, matches, explosives, aerated waters, loap, 
furniture, chocolate and sweetmeats. Theru arc also a large lumber 
of distilleries, breweries, and establishments for the manufacbice of 
" pulque," " mescal," and imitation or aiunterfcited liquoB. In 
addition to these arc the many small domestic industries, sucl as tfie 
making of straw hats, mats, baskets, jxittery, ropes an< rough 
textiles. The policy of the Mexican government is to cicourage 
national manufactures, and protective diitie.s arc levied for that 
purjiose. Other favours iuolude exemjition from taxation and 
exemption from import duties on machinery and raw materials. 
These inducements have attracted large sums of forogn capital 
and have brought into the country large number? of skilled 
operatives, especially in the cotton, iron and steel, sfiil smelting 
industries. ; 

Cms/i/u/ioH.—Vndcr the Constitution of the 5tV of I'ebruary 
1857, subsequently modified in many importai^ particulars, 
the government of Mexico is described as a federation of free 
and sovereign states invested with representativi^nd democratic 
institutions. Practically it is a Federal Repuluc with central¬ 
ized executive powers. Its political divisions emsist of 27 states 
(originally iq) having independent local govtfnmonts, 3 terri¬ 
tories and I federal district in which the natirtlal capital stands. 
The central government consists of three co-adinate branchc.s— 
executive, legislative and judicial—each noi/inally independent 
of the other. The executive brunch consistt of a president and 
vice-president, assisted by a cabinet of 8 Secretaries of state : 
(i) foreign affairs; (2) interior; (3) justiceU4) public instruction 
and fine arts; (5) fomento, colonization »d industry; (6) com¬ 
munications and public works; (7) finwee and public credit; 
(8) war and marine. The president /nd vice-president are 
elected indirectly through an electoral (Allege chosen by popular 
vote, and servo for a period of six year*the term was four years 
previous to 1904), the ■vice-president »cceeding to the office in 
case of the death or permanent dilAbility' of the president. 
The office of vice-president was creayd on the 6th of May 1904, 
and that official serves as presidents the senate. A constitu¬ 
tional amendment of i8()o permits tlP re-election of the president 
without limit, the original clause rfohibiting such a re-election, 
A candidate for the presidency nfst be a native-born Mexican 
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citizen in the full exercise of his political rights, 35 ywars of age, 
not an ecclesiastic, and a resident of the republic at the time of 
the . electbn. Although the authority of the president is care¬ 
fully defined and limited by the Constitution, the exercise of 
dictatorial powers has been so common that the executive may 
be considered practically supreme and irresponsible. Previous 
to the presidency of General Porfirio Diuz in 1877 political 
disorders and changes in government were frequent. 

The legislative branch of government consists of a Congress 
of two chamber!!—a senate and a chamber of deputies. Two 
ordinary congressional sessions are held each year—April i to 
May 31 and September 16 to December 15—and a perma¬ 
nent committee of 29 members (14 senators and 15 deputies) 
sits during recess, with the power to confirm executive appoint¬ 
ments, to give assent to a mobilization of the national guard, 
to convene extra legislative sessions, to administer oaths, and 
to report at the next session on matters requiring congressional 
action. The senate is composed of 56 members—or two from 
each state and from the federal district—who are elected by 
popular vote for a term of four years, one-half the number 
retiring every two years. A senator must be not under 30 years 
of age, a Mexican citizen in the full enjoyment of his rights, 
a resident of the state he represents, and not an ecclesiastic. 
The chamber of deputies is composed of popular representatives, 
in the proportion of one deputy for each 40,000 inhabitants or 
fraction over 20,000, who are elected for a term of two years. 
A deputy must be not less than 25 years of age, other qualifica¬ 
tions being the same as those for a senator. The salary for either 
.senator or deputy is i||i30oo and that of the president $50,000. 
Federal officials and ecclesiastics are ineligible for election to 
either chamber. 

Mexican citizenship includes all persons born of Mexican 
parents, all naturalized aliens, and all foreigners owning real 
estate in the republic or having children by Mexican mothers 
unless formal declaration is made of an intention to retain the 
citizenship of another country. In some cases exemptioas 
are granted from specified taxes and military duties, otherwise 
naturalized citizens are treated the same as native-born. Aliens 
are granted the civil rights enjoyed by Mexicans, but the 
government reserves the right to expel those guilty of pernicious 
conduct. Suffrage is extended to all Mexican citizens who 
possess honest mcan.s of livelihood, the age limit being 18 for 
the married and 21 for the unmarried. * 

The judicial branch of the government consists of a supreme 
court of justice, three circuit courts, and 32 district courts. The 
supreme court i.s compo.sed of ii “ ministros ” or justices, four 
alternates, a “ fiscal ” or public prosecutor and the attorney- 
general—all elected by popular vote for a term of six years. 
It has jurisdiction in cases arising from the enforcement of 
the federal laws, except cases involving private interests, in 
admiralty cases, in cases where the republic is a party, in those 
between two or more states, or between a state and the citizens 
of another state, in those originating in treaties witli foreign 
states, and in those affecting diplomatic and consular officials. 
There are likewise supreme and inferior courts in most of the 
states, governed by the civil and criminal codes in force in the 
federal district. The territories are governed by federal laws. 
Tire department of justice has oversight in matters relating to 
the enforcement of the federal laws and the administration of 
justice through minor courts. The police service is botli muni¬ 
cipal and federal in character. In some states a local police 
service is maintained, but in most states the federal government 
maintains a very efficient force of mounted rurales. 

The states are organized very much like the federal govern¬ 
ment, each with its own governor, legislature, laws and judiciary. 
Elections are generally indirect, like those for the national 
executive, and official terms correspond closely to those of 
similar offices in the national organization. The state is nomi¬ 
nally .sovereign within its own boundaries, and the authority of 
its officers and courts in local questions is supreme except in rases 
where federal intervention or supervision is provided for by the 
federal constitution. The larger political divisions of the state 


{partidos, iistritos, &c.) are governed by « jefe ptdiiieo, or prefect, 
and the smaller ^ a municipal council called an aytmtamiente. 

Deltnu .—The Mexican army connsted in 1908 of 2474 officers 
and 24,132 men, organized on modem lines, and commanded by 
a general staff at the capital. There were 30 battalions of infantry 
and 4 battalions cadres with an effective strength of 730 officers 
and 14,89s men; 14 regiments of cavalry and 4 regimental cadres 
with 493 officers and 6058 men; 2 regiments and 3 cadres of field 
artillery: one regiment and one cadre each of horse and mountain 
artillery, 4 sections of garrison artillery, and one mitrailleuse com¬ 
pany, in all t47 officers and 1647 men; and the remainder divided 
among other scrvice.s. Administration and headquarters staffs 
comprised 885 officers and 531 men. This force r^resentod the 
peace footing of the army, which is recruited in part by voluntary 
enlistments and in part by a form of conscription that n^ht be 
called impressment. Mauser rifles (1901 mo^] and carbines are 
used by the infantry and cavalry, and Scluicider Canet quick-firing 
guns by the field and horse arullcry. The nominal war strength 
oi the army is rated at 2310 officers and 81,984 men. Factories for 
arms and ammunition liave been established with modem machinery, 
and uniforms and other equipment are made in the country. The 
military school in the capital occupies a part of the historic castle 
of Chapffitepec and has been thoroughly reorganized on modem 
lines. There is also an artillery school at Vera Cmz and subordinate 
schools in other parts of the republic. The national guard, to which 
relerence is sometimes made, has no effective organization. 

Mexico may be said to have no navy, the ten small vessels in com¬ 
mission in 1908 hardly meriting such a designation. There were 2 
old despatch boats and 2 old unarmuurcd gunboats, a steel training 
cruiser, the " Zaragoza," and 5 small modem gunboats. The per¬ 
sonnel consisted of 198 officers and 9t>5 men. Six new cruisers were 
projected, but the rejiublic has no pressing need of a navy. Small 
naval schools arc maintained at Campeche and MazatUn. 

Education .—Education in Mexico may be said to have enteted 
upon a progressive phase. The institutions founded by the Span¬ 
iards were wholly under reclesiastical control. The first college in 
Mexico was founded during tlic administration of Viceroy Mendoza 
(t 5 .i 5 -t 550 )> if taught very little beyond Latin, rhetoric, gram¬ 
mar and theology. The university of Mexico, planned by Mendoza 
and founded on the zist of September 1551, was formally opened 
on Uic aslh of January 1553, with faculties of law, philosophy and 
theology. Practically nothmg was done for the natives beyond oral 
instruction in the catechism. The university oi Mexico received 
much support from both church and state, but it never gained 
a position comparable to the universities of South America—-Cor¬ 
doba, Lima (San Marcos) and Bogotd. The overthrow of Spanisli 
rule in Mexico was the tx^inning oi a new period, and efforts were 
made to introduce educational reforms, but the colonists and ecclesi¬ 
astics were still governed by their fears and prejudices, and little was 
accomplished. In 1833 the university of Mexico suspended work, 
and in 18(13 passed out ol existence alUigctlicr. In 1837 the adop¬ 
tion of a more liberal and democratic constitution paved the way for 
a new period in the educational history of the country. Its realiza¬ 
tion was delayed by the wars that (levastatcd the country down 
to the overthrow of Maximilian, but the leaven was at work, 
and with the return of peace a marked increase in the number of 
primary and secondary schools was noted. Colleges of law, medi¬ 
cine and riigiiicering were created in Mexico City in 1865 in place 
of the old university and were successful from the beginning. 
PrufcBsiunal schools were also established in several oi the more 
important provincial capitals, and evc^wlicre increasing interest 
in educational matters was apparent. The best proof of tills was 
to be found in the development of the primary schools, of which there 
were 8220 in 1874, with an attendance of 360,000 pupils. Of these, 
603 were supported by the national government, 5240 by municipali¬ 
ties, 2260 by private enterprise, 117 by the Catholic church, anti the 
remainder by Protestant denominations. Handsome schools were 
built in the cities and larger towns, and schools were opened in all 
the villages and hamlets. In some parts the natives made most 
creditable progress in all branches of learning. This was especially 
true of the Mixtccos and Zapotecas of Oaxaca, from whom have come 
some of the leading men of the republic. The national school 
laws now in force had their origin in the recommendations made by 
a national congress ol public education convened on the ist of 
December 1889, and again on the ist oi December 1890. The first 
result was a law regulating free and compulsory education in 
the federal district and national territories, which came into 
effect on the 17th of January 1892. From 1822 to this time the 
government primary schools liad been under the supervision oi the 
Compailia Lancasteriana, but they were now placed under charge of 
the Department oi Public Education, On the t9th of May i8g6 
a general public education law was promulgated, which provided 
further regulations for the public schools, and outlined a com¬ 
prehensive system. Ckimpulsory attendance had been adopted 
in 1888, but did not come into effect until after the enactment 
of the law of i B96. It provides for uniform, free and non-sectarian 
primary instruction, and compulsory attendance for children of 6 
to 12 years of age. Preparatory courses for professional training in 
the government schools were also made free and secular. As the 
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Btatea have contnri of the echools within their own boundaries 
there was at first a neat lack of uniionuitv, but the national system 
is being generally adopted. In the official report for 1004 the num¬ 
ber of public schools, exclusive of infant schools, was returned at 
(.1194 (against 3843 in 1874), with an enrolment of 620,476. Of 
these 6488 were supported by the national and state governments 
and 2706 by the municipalities. The private, religious and associa¬ 
tion schopla numbered 2281, witli 135,838 pupils. For secondary 
instruction the national and state .schools numbered 36 with 4642 
pupils, hhd for professional instruction 65 with 9018 .students, of 
whom 3790 were women. Normal schools for the training of teachers 
are also maintained at public expense and arc giving good results. 
Besides these, the government maintains schools of law. medicine, 
agriculture and veterinary practice, engineering, mining, commerce 
and administration, music and fine arts. There is also a mechanics' 
training school {artes y oficios) for men and a similar school for 
women, schools for the blind and for deaf-mutes, reform schools, 
and garrison schools for soldiers. Early estimates were that 
90% of the population were illiterate. In 1895 this percentage was 
reduced to about 84 %, and the work of the schools is slowly cutting it 
down. Mention must be made of the National Library in Mexico 
City with about 225,000 volumes, and 138 public libraries (in 1904) 
in other parts of the republic, 34 museums for scientific, educational 
and art purposes, and ii meteorological observatories. Newspapers 
and periodicals, whose educational value varies widely, numbered '• 
459 in 1904, of which 439 were in Spanish and 12 in English. | 

ffe/fyion —The people of Mexico are almost wholly of the Roman | 
Catholic faith, the census of igoo returning 13,533,013 communicants ; 
of that Church, 51.795 Protestants (in great part foreigners), 3811 of | 
other faiths, and 18,1)40 of no faith. The constitution of T857 grants 
toleration to all religions, and since 1868 several ITotestant denomi¬ 
nations have established missions in the towns, but their numbers 
are still comparatively small. The Roman Catholic religion was ! 
enforced at the time of the conquest, but a large percentage of the 
natives may still be considered semi-pagan, the gods of their ances¬ 
tors being worshipped in secret, and the forms and tenets of the 
dominant faith, which they but faintly comprehend, being largely 
adulterated with superstitions and practices of pagan origin. The 
Chnrch hierarchy consists of 3 archbishops and 23 sullragaif bishops. 

It dates from the creation of the bishopric of Mexico in 1.130, with 
Fray Juan dc Zumirraga as bishop, although two previous creations 
had been proclaimed at Rome, that of Yucatfin in 1518 and Puebla 
in 1525, in 1545 the bishopric of Mexico was elevated to an arch¬ 
bishopric, which in 1863 was divided into three archdioce.srs: Mexico, 
Michoaefin and Guadalajara. An Inquisition tribunal was estab¬ 
lished in the capital in 1571, and in 1574 ‘ts first auio-da-fi was 
celebrated with the burning of “ twenty-one pestilent Lutherans." 
The Inquisition was active in Mexico during tivo and a half centuries, 
and was finally suppressed on the 31st of May 1820. The great power 
exercised by the Roman Catholic Church during the colonial period 
enabled it not only to mould the spiritual belief of the whole people, 
but also to control their education, tax their industries, and shape 
the political policies governing their daily life. In-this way it ac¬ 
quired great wealth, becoming the owner of extensive estates in 
every part of the country and of highly productive properties in the 
towns. It was said in 1859 that the Church owned one-third of 
the real and personal property of the republic. The reform laws of 
that year nationalized its property, abolished its numerous orders 
and institutions and deprived it of sfote support and of all participa¬ 
tion in political aflai'.'s. Subsequent legislation removed clerical 
influence from public instruction, made marriage a civil ceremony 
and closed all conventual establishments. The Church still exercises 
a boundless influence over the Mexican lower classes, and is the must 
influential organization in the republic. 

Ff«a«c«.—The national revenues are derived from import and 
export duties, port dues and other taxes levied on foreign commerce; 
from e.xcise and stamp taxes and other charges upon internal business 
transactions; from direct taxes levied in the federal district and 
national territories, covering a land tax in rural districts, a house 
tax in the city, commercuJ and professional licences, water rates, 
and sundry taxes on bread, pulque, vehicles, .saloons, theatres, &c.; 
from probate dues and registry fees; from a surcharge on all taxes 
levied by the states, called the " federal contribution," -Which is 
paid in federal revenue stamps; from post and telemraph receipts; 
and from some minor sources of income. The most fruitful revenue 
is the duty on imports, which is sometimes used for the protection 
of national industries, and which yields from 40 to 45 % or the total 
receipts. The excise taxes in 1905 were levied on tobacco, alcohol 
and alcoholic beverages, and on cotton goods. Mining taxes, which 
are subject to periodic changes, consist of an initial or registry tax 
on fbe claim (perteneHcia), an annual or rental tax on each claim, 
and a tax of 3} % (1905) 011 the export of unrefined gold and silver, 

2j % oh partially refined ores, and i J % on pure silver. The expen- , 
ditures are HSlefly for the services Of the public debt, military 
eironses, public works and internal affairs (Department of the 
Interior). The public debt service alone required $26,201,873 
(1(2,620,187) M908. 

For the 6mm year 1906-1907 the revenue produced a total of 
114,286,122 pwos (dollars), or, approximately, £11,428,612, and the 
ei^pMiditure was 85,076,641 pesos, or £8,507,664. The estimates for 


[RELIGION: FINANCE 

1908-1909 show a marked decline owing to the commercial depres¬ 
sion, the revenue being computed at 103,385,000 pesos, and the ex¬ 
penditure at 103,203,830 pesos. Of the former 46,500,000 pesos 
are credited to import duties, 31,930,000 pesos to stamps, excise 
taxm, &c., 10,930,000 pesos to direct taxes, and the balance to 
various sources. Owing to the circumstance that the great 
majority of the Mexican people own no property, carry on no 
industry, and are not even to lie considered regular productive 
labourers, the revenues are small in relation to the population and are 
comparatively Inelastic. 

The revenues and expeuditures of the states and municipalities 
iu 1904, the latest date available, aggregated as follows : — 

Revenue. Expenditure. 

States ... . 24,519,926 pesos 23,557,968 pesos 

Municipalities . . 14,605,022 ., 14,100,132 „ 

The taxes cover a great variety of occupations and property, often 
to a minute and vexatious degree, and the expenditure includes the 
expenses of local administration, schools, police, streets and other 
objects of purely local interest. 

riic public indebtedness of Mexico includes a foreign debt payable 
in gold, an internal debt payable in silver, and a floating debt 
covering unpaid balances on mipropriations, unpaid interest, and 
other credits and obligations. The paper money issues are by banks 
and not by the government, and the national treasury keeps no cash 
in its vaults and has no sinking funds to offset this indebtedness. 
Tile foreign debt dates from 1825, when £10,000,000 were borrowed 
in London through two loans, interest defaults led to a conversion 
of the debt in 1851, the interest rate being reduced from 5% to 3%. 
Further defaults followed and in 1888 anotlier adjustment was niadc 
by the issue of 6 % gold-bearing bonds. From this time the 
Mexican government has met its obligations promptly, in conse- 
queiiee of whicli its credit is rated high and its bonds have even been 
quoted at a premium. In 1899 the government placed a loan of 
£22,700,000 ill Europe at 5% for the conversion of its 6% bonds, 
securing it liy the hypothecation of 62 % ol its import and export 
diitie.s. Ji'urUier loans have considerably inrreasod the debt since 
then, but it is still within the normal resources of the country. 
According to Matias Romero {Mexico and the United States, 1898), 
a new type of indebtedness was inaugurated in 1850, in the shape of 
an internal debt payable in silver. Other loans and obligations con¬ 
tracted during periods of disorder were afterwards consolidated 
under this ^pe, and later on unpaid railway suKsidies were also 
included. Trie rate of interest is from 3% to 5%, and both prin¬ 
cipal and interest are jiayablc in silver. ‘The rapid development 
of lailway construction has largely increased this (.lart of the public 
debt, the revenues of the country being insufficient to meet the sub¬ 
sidy obligations, but as the railways are built lor the development 
of valuable resources and the opening of needed trade communica¬ 
tions, tlie increase has occasioned no loss of credit. At the end of 
1908 tile total public indebtedness ol the republic was:— 

Foreign, *or gold debt, ineludmg 
City of Mexico loan . . . ^ 30 > 927.348 

Internal, or silver debt . $130,892,100 

Floating debt. 860,495 


I131.752.595 or £13,175,259 


Total. £44,102,607 

The fiscal or tax valuation ol property throughout the republic 
in 1904 was computed to be—the fiscal value being two-thirds of 
the real value :— 

Urban.$312,950,983 

Rural . . . .'. 488,182,009 ' -Is 

Federal District. 252,716,454 


Total. $1,053,849,446 

Previous to 1005 all mone.tary transactions in Mexico were based 
In practice on a fluctuating silver standard and free coinage. By a 
law of the gtli of December 1904, promulgated by an executive 
decree of the 25tli of March 1905, the gold standard was adopted, 
and the .silver pejo, '9027 fine and containing 24'438 grammes of 
pure silver, was made the monetary unit with a valuation of -yi 
grammes of gold. At the .same time the free coinage of silver was 
suspended, the government reserving to itsell the sole privilege of 
coining money. The coinage 0/ Mexico, now concentrated at the 
mint in the capital (all others having been closed) is baaed (since 
November 28, tBby) on tlic decimal system—tl)c peso being divided • 
into 100 centavos —and consists of gold, silver, nickel and bronze 
coins, whose weight and fineness are determined by the nfonetary 
law of 1904. The coins minted under tliis law are :— 

Gold ; 10 pesos, -goo fine, weighing 8-333 J grammes. 

S pesos ,, „ „ 

(the first called a hidalgo and the second a 
medtu hidalgo). 
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SiLVBB: I peto, -goij fine, containing 34 ‘ 43 ^ grammeii 
of pore silver, 

JO cnUavos, -Soo fine, 

,1 „ 

Nickil : 5 „ 

Bronzb : I and 2 csntamos, 9J parts copper, 4 tin, i zinc. 

Provisions are also made for continuing the coinage of “ trade 
dollars " for export, which have a wide circulation in the Orient 
but are not current at home. Fractional silver coin is not legal 
tender above 20 pesos, and bronze and nickel coins not above 1 peso, 
but the government maintains conversion offices where such coins 
can be converted into silver pesos without loss. The amount of 
gold in circulation is small, the bank notes convertible into gold 
taking its place. Foreign coins ore permitted to circulate in the 
re^mblie. 

There were 34 chartered banks in Mexico in 1908, of which zg 
enjoyed the privilege of issuing bank-notes; the total note circulation 
on the 3iBt of December 1906 was 97,787,878 pesos. These note 
cssues are everywhere current at full nominal value, being secured 
under the provisious of the national banking law of 1896 by metallic 
reserves. The notes arc not legal tender, and it is forbidden to 
count them as " cash on hand " in bank returns, but ample safe¬ 
guards both as to issue and redemption inspire lull confidence in 
tlieir eiuxiloyment as a substitute for gold, Kestrictlons on specula¬ 
tive operations m real estate and on the use of hypotliecated and 
disconnted paper as security for other tran.sactions, together with the 
publication ol detailed monthly balance sheets, have kept these banks 
free from unsound methods, and their record thus far (1909) lias been 
conspicuously good. Mortgage and loan banks have also been estab¬ 
lished in accordance with the law of i8g(i, and are subject to official 
supervision. Private banks are numerous, but foreign banks are 
not encouraged to open agencies. The use of cheques is very limited 
because of the stamp tax. 

Weiijhls and Measures. —Mexico adopted tlie metric system in 
ibtiz, and it is used in all official transactions, laud mea-surements, 
railway calculations and public school work. The old Spanish 
weights and measures, modified in many particulars, continued in 
private use, however, and in 1893 it became necessary to declare 
tlie metric system the only legal system and I0 make its use 
cnmpidsory after the lOth of .September 189(1. 

PiBi.iOGRAPHy —The historical student will find valuable material 
in Bcnial Diaz del Castillo, Crdniea de la con(iutsta dc Nueva EspaHa 
(Madrid, 1(132, and other dates); Antonio Herrera Hisldrta general de 
los hechos de los Castellanos en las Islas y tierra prma del mar ocedno 
(4 vols., Madrid, 1001); F, C. Mac Nutt, Letters 0/ CorUs to Charles V. 
(London, 1908); W. H. Prescott, Contiuesi of Mexico (3 vols., London, 
1843); and the works of Gomara, Helps, Kingsborough, Las Casas, 
Sahagun and Justin Winsor. 

Among the more ]iopular works on Mexico arc Baedeker's The 
United .‘Hates, with Excursions tv Mexico, ire. (Lcijizig, 1909); H. H. 
Bancroft, Resources and Development of Mexico (San Francisco, 
1893); M. Chevalier,, Lf Mexique ancien et moderne (Pans, 1886); 
A. (,arcia Cidias, Elude giographique, staiistique, descriptive et 
historique ties Elats-Ums Mexicains (Mexico, 1889; in English, 1893); 
C. U. Dahlgreen, Minas historicas de la Repithlica Mexicami (tr 
from Eng., 1887); J. Xknncnoch, Guta general desrripliva de la Jiepiib- 
lica Mexicana (vol. i., Mexico, 1899); F. W. Eglofifstein, Contribu¬ 
tions to the Geology and Physical Geography of Mexico (New York, 
18(14); Heginald Knock, Mexico, its Ancient and Modern Cdvitisa- 
tion, i-c. (Loudon, 1909); Hans Gadow, Travels in Southern Mexico 
(London, rgoB); Ernst von Hesse-Wartegg, Mexico, Land und Leute 
(Vienna, 1890); W. T, Homaday, Camp Fires on Desert and Lava 
(Ixnidon, 1908); Alex, von Humboldt, Voyage aux regions iquinoxi- 
ales Uu nouveau continent (Pans, 1807 sqq.); A. 11 . Keane, 
■' Mexico" in Stanford's Compendium of Geography and Travel 
(London, 1904); H. Kessler, Notieen iiher Mexico (Berlin, 1898); 
Carl T.umholtr, Unknotm Mexico (New York, 1902); C. F. Lummis, 
The Awakening of a Nation (New York, 1898); P. F. Marbn, Mexico 
of the Twentieth Century (I.ondon, 1907); A. H. Noll, A Short History 
of Mexico (Chicago, 1903); Santiago Kamirez, Noticia historica de la 
riqueza mineira de Mexico (Mexico, 1884); Freidrich Eatzel, Aus 
Mexico: Reiseshizsen aus den Jahreii jSyq-cSyi (Breslau, 1878); 
Matias Romero, Geographical and Statistical Notes on Mexico (New 
York, 1898); idem, Mexico and the United States (New York, 1898); 
E. beler, Mexico und Guatemala (Berlin, 189O); Justo Serra (editor), 
Mexico : Its Social Evolution, S-c. (2 vols., Mexico, 1904); J. R. South- 
worth, Mines of Mexico(o vols., Mexico, 1903); FrederickStarr, 7 *«f(on.s 
of Southern Mexico (Chicago, 1899); Sara V. Stevenson, Maximilian 
tn Mexico (New York, 1899); Mrs. Alec. 'I'weedie, Mexico os 1 saw U 
(London, 1901); David A. Wells, A Study of Mexico (New York, 
1887); W. E. Weyl, Labor Conditions in Mexico (M'asliington, 1902). 
Bull. No. 38, Bureau of Labor; Nevin O. Winter, Mexico and her 
People ol'To-dav (Boston, 1907); Marie R. Wright, Piettmesqw 
Mexico (Philadelphia, 1898); and Rafael de Zayos Enriquez, Les 
Etats-unis mexicains (Mexico, 1899). 

Iniportaiu works of reference are: Anuario estadislico de la 
PepdbHca Mexicana (Mexico); Mexican Year-book (I-ondon, 1^8); 
Biological and botanical publications of the U.S. Department of 


Agriculture (Washiagtonj; .Stateaman'.t VroHieoA,(London); Hand- 
boak of Mexico (Washington), published by the Bureau of American 
Rraublics; Monthly Bulletin of the Bureau of American Hepublic.s 
(Washtaffton); British ' Poreign Office Diplomatic and Consular 
Reports (London); and the V.S. Consular Reports (Washington). 

(A. J. L.) 

History 


I.—Ancient Mexico. 

The name Mexico is connecteti with the name of the group of 
American tribes (filing themselves Mexico (sing. MexicaU) Or 
Aeteca. The word is related to or derived from the name of the 
Mexican national war-god, Mexitl, better known as Huitzilo- 
pochtli. The Aztecs from the 12th century appear to have 
migrated from place to place over the mountain-walled plateau 
of Anahuac, the country “ by the water,” so called from its salt 
lagoons, and which is now .known as the valley of Mexico. 
About 1325 they founded on the lake of Tezcuco the permanent 
settlement of Mexiro Tenochtitlan, which is still represented by 
the capital city, Mexico. The name Mexico' was given by the 
Spanish conquerors to the group of countries over which the 
Aztec power more or less prevailed at the time of the European 
invasion. Gavigero {Sloria anlica del Messico, vol. i.) gives a 
map of the so-called “ Mexican Empire,” which may be roughly 
described as reaching from the present Zacatecas to beyond 
Guatemala; it is noticeable that both these names are of Mexi¬ 
can origin, derived respectively from words for “ straw ” and 
“ wood.” Eventually Mexico and New Mexiro came to desig¬ 
nate tlie still vaster region of Spanish North America, which 
(till cut down by changes which have limited the modem 
republic of Mexico) reached as far as the Isthmus of Panama on 
the south and took in California and Texas on the north. Mexico 
in this wide sense is of high interest to the anthropologist from 
the several native American civilizations which appear within its 
limits, and which conveniently if loosely group themselves round 
two centres, the Mexican proper and the Central American. 

When early in the 16th century the Spaniards found their way 
from the West India Islands to this part of the mainland of 
^erica, they discoi'cred not rude and simple tribes like the 
islanders of the Antilles, but nations with armies, official adminis¬ 
trators, courts of justice, high agriculture and mechanical arts, 
and, what struck the white men especially, stone buildings 
whose architecture and sculpture were often of dimensions and 
elaborateness to astonish the builders and sculptors of Europe. 
Here was a problem which excited the liveliest curiosity and 
gave rise to a whole literature. Hernandez and Acosta shared 
the opinion of tlieir time that the great fossil bones found in 
Mexico were remains of giants, and that, as before the deluge 
there were giants on the earth, therefore Mexico was peopled 
from the 01(1 World in antediluvian times. On the other hand 
the multitude of native American languages suggested that the 
migration to America took place after the building of the tower 
of Babel, and Siguonza arrived at the curiously definite result 
that the Mexicans were descended from Naphtuhim, son of 
Mizraim and grandson of Noah, who left Egypt for Mexico 
shortly after the confusion of tongues. Although such specula¬ 
tions have fallen out of date, they induced the collection of 
native traditions and invaluable records of races, languages and 
customs, which otherwise would have been lost for ever. Even 
in the 19th century Lord Kingsborough spent a fortune in 
printing a magnificent compilation of Mexjean picture-writings 
and documents in his Antiquities of Mexico to prove the theory 
advocated by Garcia a century earlier, that the Mexicans were 
the lost tribes of Israel. Modem archaeologists approach the 
question from a different standpoint, but the origin of the 
American aborigines and of Mexican civilization remains 
extremely obscure (see America, where the primitive Mexican 
cultures are fully illustrated, and Central America), 

Real information as to the nations of Mexico before Spanish 

I In this, as in all other Aztec names, the jr (or j) represents the 
English sound shy hence Mexitli and Mexico should be properly 
pronounced Meshitli. Meshico. But they do not appear to nave 
ever been so pronounced by the Spania^s. who naturally gave to 
the X its ordinary Spanish sound of the German ch. 
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times is very imperfect, but not altogether wanting. The 
accurate and experienced Alexander von Humboldt considered 
the native Americans of both continents to be substantially 
similar in ra(»<iiaracters. Such a generalization will become 
sounder, if, as is now generally done by anthropologists, the 
Eskimo with their pyramidal skulls, dull complexion and flat 
noses are removed into a division by themselves. Apart from 
these polar nomads, the American indigenes group roughly 
into a single division of mankind, of course with local variations. 
If our attention is turned to the natives of Mexico especially, 
the unity of type will be found particularly close. The native 
population of the plateau of Mexico, mainly Aztecs, may still 
be seen by thousands without any trace of mixture of European 
blood. Tlieir stature is estimated to be about s ft. 3 in., but 
they are of muscular and sturdy build. Measurements of their 
skulls show them mesocephalic (index about 78), or intermediate 
between the dolichocephalic and brachycephalic types of man¬ 
kind. The face is oval, with low forehead, high cheek-bones, 
long eyes sloping outward towards the temples, fleshy lips, nose 
wide and in some cases flattish but in others aquiline, coarsely 
moulded features, with a stolid and gloomy expression. Thick¬ 
ness of skin, masking the muscles, hiis been thought the cause 
of a pieculiar heaviness in the outlines of body and face; the com¬ 
plexion varies from yellow-brown to chocolate (about 40 to 43 
in the anthropiological scale); eyes black; straight coarse glossy 
black hair; beard and moustache scanty. Among variations 
from this type may be mentioned higher stature in some districts, 
and lighter complexion in Tehuantepwe and elsewhere. If now 
the native Americans be compared with the races of the regions 
across the oceans to their east and west, it will be seen that their 
unlikeness is extreme to the races eastward of them, whether 
white Europeans or black Africans. On the other hand, they 
are considerably like the Mongoloid peoples of north and east 
Asia (less so to the Polynesians); so that the general tendency 
among anthropx)logists has been to admit a common origin, 
however remote, between the tribes of Tartary and of America. 
Tills original connexion, if it may be accepted, would seem to 
belong to a long-past period, to judge from the failure of all 
attempts to discover an alTinity between the languages of Ame¬ 
rica and Asia. At whatever date the Americans began to people 
America, they must have had time to impwrt or develop the 
numerous families of languages actually found there, in none of 
which has community of origin been satisfactorily proved with 
any other language-group at home or abroad. In Mexico 
itself the huiguages of the Nahua nations, of which the Aztec 
is the best-known dudect, show no connexion of origin with the 
language of the Otomi tribes, nor either of these with the 
languages of the regions of the ruined cities of ( entral America, 
the Quiche of Guatemala and the Maya of Yucatan. The 
remarkable phenomenon of nations so similar in bodily make 
but so distinct in language can hardly be met except by suppo.sing 
a long period to have elapsed since the country was first inhabited 
by the ancestors of peoples whose language hiis since passed into 
so different forms. The original peopling of America might then 
well date from the time when there was continuous land between 
it and Asia. 

It would not follow, however, that between these remote ages 
and the time of Columbus no fresh immigrants can have reached 
i\merica. We may put out of the question the .Scandinavian 
sea-rovers who sailed to Greenland about the 1 oth century. Hut 
at all times communication has been open from east Asia, and 
even the Swth Sea Islands, to the west coast of America. The 
importani»%f this is evident when we consider that late in the 
19th century Japanese junks still drifted over by the ocean 
current to California at the rate of about one a year, often with 
some of the crew still alive. Further north, the Aleutian islands 
offer a line of easy sea passage, while in north-east Asia, n^ 
Bering’s Strait, live Chukchi tribes who carry on intercourse 
with the American side. Moreover, there are details of Mexican 
civilization which are most easily accounted for on the suppo¬ 
sition that they were borrowed from Asia. They do not seem 
ancient enot^ to have to do with a remote Asiatic origin of the 
.11 
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nations of America, but rather to be results of comparatively 
modem intercourse between Asia and America. Humboldt 
(Fues des CordilUres, PI. xxiii.) compared the Mexican calendar 
with that in use in eastern Asia. The Mongols, Tibetans, 
Chinese and other neighbouring nations have a cycle or series 
of twelve animals, viz. rat, bull, tiger, hare, dragon, se^ent, 
horse, goat, ape, cock, dog, pig, which may possibly be an imita¬ 
tion of the ordinary Babylonian-Greek zodiac familiar to our¬ 
selves. The Mongolian peoples not only count their lunar 
months by these signs, but they reckon the successive days by 
them, rat-day, bull-day, tiger-day, &c., and also, by combimng 
the twelve signs in rotation with the elements, they obtain a 
means of marking each year in the sixty-year cycle, as the wood- 
rat year, the fire-tiger year, &c. This method is highly artificial, 
and the reappearance of its principle in the Mexican and Central 
American calendar is suggestive of importation from Asia. 
Humboldt also discussed the Mexican doctrine of four ages of 
the world belonging to water, earth, air and fire, and ending 
respectively by deluge, earthquake, tempest and conflagration. 
The resemblance of this to some versions of the Hindu doctrine 
of the four ages or yuga is hardly to be accounted for except on 
the hypothesis that the Mexican theologj' contains ideas learnt 
from Asiatics. Among Asiatic points of resemblance to which 
attention has since bora called is the Mexican behef in the nine 
stages of heaven and hell, an idea which nothing in nature would 
suggest directly to a barbaric people, but which corre.sponds to 
the idea of successive heavens and hells among Brahmans and 
Buddhists, who apparently learnt it (in common with our own 
ancestors) from the Babylonian-Greek astronomical theory of 
successive stages or concentric planetary spheres belonging to 
the planets, &c. Tlic Spanish chronicles also give accounts of a 
Mexican game called ■patuUi, played at the time of the conquest 
with coloured stones moved on the squares of a cross-shaped 
figure, according lo the throws of beans marked on one .side; the 
descriptions of this rather complicated game correspond closely 
with the Hindu backgammon called pacfiisi (see Tylor in Jour. 
Anihrop. Inst. viii. iif>). 

The native history of Mexico and Central America is entitled 
to more respect than the mere recollections of savage tribes. 
The Mexican pictures so far approached writing proper as to set 
down legibly the names of persons and places and the dates of 
events, and at least helped the professional historians to remer^ 
ber the traditions repe.ated orally from generation to generat!o(^ 
Thus actual documents of native Aztec history, or copies .gjf 
them, are still open to the study of scholars, while aft«a;M 
conquest interpretations of these were drawn up in writing by 
.Spanish-educated Mexicans, and histories founded on them 
with the aid of traditional memory were written by fxtlilxochitl 
and. Tezozomoc. In Central America the rows of complex 
hieroglyphs to be seen sculptured on the ruined temples probably 
served a similar purpose. The documents written by nativits 
in later times, thus more or less represent real re<'ords of the past, 
but the task of separating myth from history is of the utmost 
difficulty. Among the most curious documents of early America 
is the Pirpol-Vuh or national book of the Quiche kingdom of 
Guatemala, a compilation of traditions written down by native 
scribes, found and translated by Father Xim(!nez about 1700, 
and published by Scherzer(Vienna, 1857) and Bnisseur de Bour- 
bourg (Paris, 1861). Tliis book begins with the time when there 
was only the heaven with its boundaries towards the four 
winds, but as yet there was no body, nothing that clung to any¬ 
thing else, nothing that balanced itself or rubbed together or 
mode a sound; there was nought below but the calm sea alone 
in the silent darkness. Alone were the Creator, the Former, 
the Ruler, the Feathered Serpent, they who give being and whose 
name is Gucumatz. Then follows the creation, when the crea¬ 
tors said “ Earth,” and the earth was formed like a cloud or a 
fog, and the mountains appeared like lobsters from the water, 
cypress and pine covered the hills and valleys, and their forests 
were peopled with beasts and birds, but these could not speak 
the name of their creators, but could only chatter and croak. So 
man was made first of clay, but he was strengthless aiidjlnseless 


MEXICO 



AHaENT HISTORY] 


MEXICO 


and melted m the water; then they made a race of wooden 
mannikins^ but these were useless creatures without heart or 
mind, and they were destroyed by a great flood and pitch poured 
down on them from heaven, those who were left of them being 
turned into the apes still to be seen in the woods. After this 
comes the creation of the four men and their wives who are the 
ancestors of the Quiches, and the tradition records tlie migrations 
of the nation to Tulan, otherwise called the Seven Caves, and 
thence across thesea, whose waters were divided for their passage. 
It is worth while to mention these few early incidents of &e 
national legend of Guatemala, because their Biblical incidents 
show how native tradition incorporated matter learnt from 
the white men. Moreover, this Central American document, 
mythical as it is, has an historical importance from its bringing 
in names belonging also to the traditions of Mexico proper. 
Thus Gucumiitz, “ Feathered .Serpent,” corresponds in name to 
the Mexican deity Quetzalcoatl; Tulan and the Seven Caves are 
familiar words in the Aztec migration traditions, and there i.s 
even mention of a chief of Toltecat, a name plainly referring 
to the famed Toltecs. Thus the legends of the Popol-Vuii 
confirm what is learnt from comparing the culture of Central 
America and Mexico proper, that, though these districts were 
not connei:ted by language, the intercourse between them had 
been sufficient to justify the anthroiX)logist in including both 
districts in one region. Historical value of the ordinary kind may 
be found in the latter part of the Popol- Vuh, which gives names 
of chiefs down to the time when they began to bear Spanish 
names and the great city of Quiche became the deserted ruin of 
.Santa Cruz. The Maya district of Yucatan has also some vestiges 
of native traditions in the manuscript translated by 1 ). Pio Perez 
(in Stephens, Incidents of Travel in Yucatan) and in the remark¬ 
able ibth-century Relacion de las cosas de Yucatan by Diego dc 
Londa, published by Brasseur de Hourbourg (Paris, 1864). As 
in the Guatemala traditions, we hear of ancient migration from 
the Me.xican legendary region of Tula; and here the leaders are 
four famous chiefs or ancestors who bear the Aztec name of the 
Tutul-Xiu, which means “ Bird-Tree.” Unfortunately for the 
historical standing of these four ancestors, there are in the Aztec 
picture-writings representations of four trees, each with a bird 
perched on it, and placed facing the four quarters, which make 
It probable that the four Tutul-Xiu of tradition may be only 
mythic personifications of the four cardinal points (.see Schultz- 
.Selluck m Zeitschr. /. Ethn., 1879, p. 209). Ncverthcle.ss, partof 
the later Maya records may be genuine—for instance, when they 
relate the war about three centuries before the Spanish conquest, 
wlien tlic king of Chichen-Itz.a destroyed the great city of Maya- 
pan. Though the Central American nativ'e kings have too little 
interest for traditions of them to be dwelt on here, they bring 
into view one important historical point—that the ruined cities 
of this region are not monuments of a forgotten pa.st, but that 
at least some of them belong to history, having been inhabited 
up to the conquest, apparently by the very nations who built 
them. 

Turning now to the native chronicles of the Mcxii-an nations, 
these are records going back to the 12th or 13th century^ with 
some vague but not worthless recollections of national events 
from times .‘■ome centuries earlier. These tr,adition.s, in some 
measure borne out by linguistic evidence of names, point to the 
immigration of detachments of a widespread race speaking a 
common language, which is represented by the Aztec, still a 
spoken language in Mexico. This language was called nahuatl, 
and one who spoke it as his native tongue was called nahuatlacatl, 
so that modem anthropologists are following native precedent 
when they use the term Nahua for the whole series of peoples 
now under consideration. Earliest of the Nahua nations, the 
Toltecs are traditionally related to have left their northern 
home of Huehuetlapallan in the 6th century; and there is other 
evidence of the real existence of the nation. Their name Toltecatl 
signifies an inhabitant of ToUan (land of reeds), a place which 
has a definite geographical site in the present Tulan or Tula, 
north of the vsdley of Anahuac, where a Toltec kingdom seems 
to have had its centre. To this nation was due the introduction 


of maize and cotton into Mexico, the skilful workmanship in gold 
and silver, the art of building on a scale of vastness still witnessed 
to by the mound of Cholula, said to be Toltec work, and the 
Mexican hieroglyphic writing and calendar. With the Toltecs 
is associated the tradition of Quetzalcoatl, a name which presents 
itself in Mexican religion as that of a great deity, god of the air, 
and in legend as that of a saintly ruler and civilizer. His brown 
and beardless worshippers describe him as of another race, a 
white man with noble features, long black hair and full beard, 
dressed in flowing robes. He came from Tulan or from Yucatan 
(for the stories ^ffer widely), and dwelt twenty years among 
them, teaching men to follow his austere and virtuous life, to hate 
all violence and war, to sacrifice no men or beasts on the altars, 
but to give mild offerings of bread and flowers and perfumes, 
and to do penance by the votaries drawing blood with thorns 
from their own bodies. Legend tells stories of his teaching men 
picture-writing and the calendar, and also the artistic work of the 
silversmith, for which Cholula was long famed; but at last he 
departed, some say towards the unknown land of Tlapallan, but 
others to Coatzacoalcos on the Atlantic coast on the confines of 
Central America, where native tradition still keeps up the divine 
names of Gucumatz among the Quiches and Cukulcan among 
the Mayes, these names have the same meaning as Quetzalcoatl 
in Aztec, viz. “ Feathered Serpent.” Native tradition held that 
when Quetzalcoatl reached the Atlantic he sent back his com¬ 
panions to tell the Cholulans that in a future age his brethren, 
white men and bearded like himself, should land there from the 
sea where the sun rises and come to rule the country. That 
there is a ba.sis of reality in the Toltec traditions is shown by the 
word toltecatl having become among the later Aztecs a substan¬ 
tive .signifying an artist or skilled craftsman. It is further 
related by the Mexican historians that the Toltec nation all but 
perished in the nth century by years of drought, famine and 
pc.stilencc, a few only of the survivors remaining in the land, 
while the rest migrated into Yucatan and Guatemala. After 
the Toltecs came the Chichimecs, whose name, derived from 
chid, dog, is applied to many rude tribes; they are said to 
have come from Amaquemecan under a king named Xolotl, 
names which being Aztec imply that the nation was Nahua; at 
any rate they appear afterwards as fusing with more cultured 
Nahua nations in the neighbourhood of Tezcuco. Lastly is 
recorded the Mexican immigration of the seven nations, Xochi- 
milca, Chalca, Tepaneca, Acolhua, Tlahuica, Tlascalteca, Azteca. 
This classification of the Nahuatlac tribes has a meaning and 
value. It is true that Aztlan, the land whence the Aztecs traced 
their name and source, cannot be identified, but the later stages 
of the long Aztec migration seem historical, and the map of 
Mexico still shows the names of several settlements recorded in 
the curious migration map, published by Gemelli Careri {Giro del 
mondo, Venice, 1728) and commented on by Humboldt; among 
these local names are Tzompanco, “ place of skulls,” now Zum- 
pango in the north of the Mexican valley, and (ihapultepec, 
“ grasshopper hill,” now a suburb of the city of Mexico itself, 
where the Aztecs are recorded to have celebrated in 1195 the 
festival of tying up the “ bundle of years ” and beginning a new 
cycle. 

The Aztecs moving from place to place in Anahuac found little 
welcome from the Nahua peoples already settled there. One 
of the first clear events of the Aztec arrival is their being made 
tributary by the Tepanecs, in whose service they showed their 
warlike prowess in the fight near Tepeyacac, where now stands 
the famous .shrine of Our Lady of Guadalupe. Thus they over¬ 
came the Acolhuas, who had made Tezcuco a centre of prosperity. 
By the 13th century the Aztecs by their ferocity had banded 
their neighbours together against them; some were driven to 
take refuge on the reedy lake shore at Acoculeo, while others 
were taken as captives into Culhuacan. The king of this district 
was Coxcoxtli, whose name has gained an undeserved reputation 
even in Europe as “ Coxcox, the Mexican Noah,” from a scene 
in the native picture-writing where his name appears together 
with the figure of a man floating in a dug-out tree, which has 
been mist^en even by Humboldt for a representation of the 
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Ifexican deluge-myth. Coxcoxtli used the help of the Aztecs 
against the Xochimilco people; but his own nation, horrified at 
their bloodthirsty sacrifice of prisoners, drove them out to the 
islands and swamps of the great salt lagoon, where they are said 
to have taken to making their ckinampas or floating gardens of 
mud heaped on rafts of reeds and brush, which in later times 
were so remarkable u feature of Mexico. As one of the Aztec 
chiefs at the time of the founding of their city was called Tenoch, 
it is likely that from him was derived the name Tenuchtitlan or 
“ Stone-cactus place.” Written as this name is in pictures or 
rebus, it probably suggested the invention of the well-known 
legend of a prophecy that the war-god’s temple should be built 
where a prickly pear was found growing on a rock, and perched 
on it an eagle holding a .serpent; this legend is still commemorated 
on the coins of Mexico. Mexico-Tenoclititlan, founded about 
1325, for many years afterwards probably remained a cluster of 
huts, and the higher civilization of the country was still to be 
found, especially among the Acnlhuas in Tezcuco. The wars 
of this nation with the Teponecs, which went on into the 15th 
century, were merely destructive, but larger effects arose from 
the expeditions under the (lulhua king Acamapichtli, where the 
Aztec warriors were prominent, and which extended far outside 
the valley of Anahuac. Especially a foray southward to Quauh- 
nahuac, now Cuernavaca, on the watersh^ between the Atlantic 
and Pacific, brought goldsmiths and other craftsmen to Tenoch- 
titlan, which now began to rise in arts, the Aztecs laying aside 
their rude garments of aloe-fibre for more co.stly clothing, and 
going out as traders for foreign merchandise. In the 14th cen¬ 
tury the lost great national struggle took place. The Acolhuas 
had at first the advantage, hut Ixtlilxochitl did nut follow up the 
beaten Aztecs but allowed them to make jxiace, whereupon, 
under professions of submission, they fell upon and sacked the 
city of 'rezcuco. The next king of Tezcuco, Nezahualcoyotl, 
turned the course of war, when Azcapuzalco, the Tepanec 
stronghold, was taken and the inhabitants sold as slaves by the 
conquering Acolhuas and Aztecs; the place thus degraded 
became afterwards the great slave-market of Mexico. In this 
war wo first meet with the Aztec name Moteuczoma, afterwards 
so famous in its Spanish form Montezuma. About 1430 took 
place the triple alliance of the Acolhua, Aztec and Tepanec 
kings, whose capitals were Tezcuco, Mexico and Tlacopan, the 
latter standing much below the other two. In fact the rest of 
native history may be fairly called the Aztec period, notwith¬ 
standing the magnificence and culture which make Tezcuco 
celebrated under Nezahualcoyotl and his sun Nezaluialpilli. 
When the first Moteuczoma was crowned king of the Aztecs, 
the Mexican sway extended far licyond the valley plateau of 
its origin, and the gods of conquered nations around had their 
shrines set up in Tenochtitlan in manifest inferiority to the 
temple of Huitzilopochtli, the war-god of the Aztec conquerorsn 
The rich region of Quauhnahuac became tributary; the Mizteo 
country was invaded southward to the Pacific, and the .Nicalanca 
region to what is now Vera Cruz. It was not merely for conque.st 
and tribute that the fierce Mexicans ravaged the neighbour- 
lands, but they had a .stronger motive than either in the desire 
to obtain multitudes of prisoners whose hearts were to be torrr 
out by the sacrificing priests to propitiate a pantheon of gods who 
well personified their bloodthirsty worshippers. (F.. .B. T.) 
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Ancient Civilization. 

While the prairie tribes of America lived under the loose sway of 
chiefs and councils of old men, the settled nations of Me^^ico liad 
attained to a highly organized government. Thw may 
he seen by the elaborate balance ol power niaiiitained 
in the federation of Mexieo, Teicuco and Tlacopan, 
where each king was absolute in his own country, but in war or other 
public interests they acted jointly, with poweis in something like 
the peopoiMDi)! in which they divided conquered lands and spoil, 
whicn waAiyiMl fifths each to Mexico and Tezcuco and one-fifth to 
Tlacopan. The successor of the Aztec king was customarily a 
sen brother or nephew, the eldest liaving the first claim unle.s 8 
,tlLsidc as inceimpeteDt; this mode of succession, which has been 
d on as inelaborate device for securing practical advantages, 
3 rather to have arisen, out of the law of choice among the 
ndants of the female line, found in American tribes of much 
llcullure. Something like this appears in the succession of 


kings of Tezcuco and Tlacopan, which went to sons by the principal 
wife, who was usually of the Aztec royal family. The ^exicau 
chronicles, however, show instances of the king's son succeeding or ol 
powerful chiefs being elected to the kingship. The term republic 
IS sometimes used to describe the little state of Tlascala, but this 
Was in fact a federation of four chiefs, with an a,ssemh|y of nobles. 
In the Zapotec district the Wiyatao or high-priest of Zopaa was a 
divine ruler before whom all prostrated themselves with faces to 
the ground; he was even too sacred to allow his foot to touch the 
earth, and was only seen carried in a Utter. 

The accounts of the palaces of the native kings must be taken 
with some reserve, from the tendency to use descriptive terms not 
actually untrue, but which convey erroneous ideas tAen . 

from European architecture; thus what are called ™'****' “• 
columns of porphyry and jasper supporting marble balconies 
might perhaps be better described as piers carrying slabs, while 
the apartments and terraces must have been more remarkable 
for number and extent than architectural grandeur, being but low 
one-stoieyed buildings. The principal palace of Mexico consisted 
of hundreds of rooms ranged round three open squares, ol such 
extent that one of the companions of Cortes records having four times 
wandered about tiU he was tired, without seeing the whole. Not 
less remarkable was the palace of Tezcuco, surrounded with its 
groves and pleasure-gardens; and, though now hardly anything 
remains ol the buildings above ground, the neighbouring hill of 
Tezcotzincu still has its stone steps and terraces; and the immense 
embankment carrying the aqucduct-cliannel of hewn stone which 
supplied water to basins cut in the solid rock still remains to prove 
that the chroniclers' descriptions, if highlv coloured, were at any 
rate genuine. Till the 18th century the gigantic figures ol Axayacatl 
and his sou Montezuma were to be seen carved in the porphyry bill 
of Chapultcpec, but these as well as the hanging gardens nave been 
destroyed, and only the groves of ahuchuete (cypress) remain of the 
ancient beauties of the place. That in the palace gardens flowers 
from the tterra calienie were transplanted, and water-fowl bred 
near fresh and salt pools fit for each kind, tliat all kinds of birds and 
beasts were kept in well-appointed zoological gardens, where there 
were homes even for alligators and snakes all this testifies to a 
cultivation of natural history which was really beyond the European 
level of the time. Erom the palaces and retinues of thousands ot 
servants attached to the royal service may be inferred at once the 
despotic power of the Mexican rulers and the heavy taxation of the 
people; in fact some of the ran.st remarkable of the picture-writings 
are tribute-rolls enumerating by hundreds and thousands the 
mantles, ucelut-skins, bags ot gold-dust, bronze hatchets, loads of 
chocolate, dtc., furnished periodically by the towns. Below the kiiK 
was a numerous and powerful class of nobles, the highest ol whj^ 
(t/ataani) were great vassals owing little more than homage aWS 
tribute to their mudal lord, while the natural result of the unruUnd* 
of the noble class was tliat the king to keep them in check increa*(« 
their numbers, brought them to the capital as councillors, and 
balanced their infiuence by military and household ufiicers, ai^^^ 
a rich and powerful merchant class. The nobles not onlyTlfla 
privileges of rank and dignity, but substantial power over the 
plebeian or peasant class (macehuutli). The greatest estates be¬ 
longed to the king, or had been granted to military cliiels whose sons 
succeeded them, or were the endowments of temples, but the ralpulli 
or village community still survived, and each freeman of the tribe 
held and tilled his portion of the common lands. Below the freemen 
were the slaves, who were war-captives, persons enslaved for punish¬ 
ment, or children sold by theu' parents. Prisoners of war were 
mostly doomed to sacrifice, but other classes of slaves were mildly 
treated, retaining civil rights, and their children were bom free. 

The superior courts of law formed part of the palace, and there 
wore tribunals in the principal cities, over each of which presided a 
supreme judge or uhuacoatl. who was irremovable, and jamtic* 
whose criminal decisions not even the king might reverse; 
ho appointed the lower judges and heard appeals from them ; it is 
doubtful whether he judged in civil cases, but both kinds of suite 
were heard iu the court below, by the tlacatecatl and his two associ¬ 
ates, below whom were the ward-magistrates. Lands were set apart 
for the luaintenanee ol the judges, ami indeed nothing gives a higher 
idea ol the elaborate civilization of Mexico than this judicial system, 
which culminated in a general court and council of state presided 
over by the king. The laws and records of suits were set down in 
picture-writings, of which some, are still to be seen; sentence of death 
was recorded by drawing a line wiUi an arrow across the portrait 
of the condemned, and the chronicles describe the barbaric solemnity 
with which the king passed sentence sitting on a gulden and jewelled 
throne in the divine tribunal, with one liand on on ornamented skull 
and the golden arrow in the other. Among the resemblances to 
old-world law was the use of a judicial oath, the witness touching 
the ground with his finger and putting it to his lips, thus swearing 
by Mother Earth. The criminal laws were of extreme severity, even 
petty theft being punished by the thief being enslaved to the person _ 
he had robbed, while to steal a tobacco pouch or twenty cars of corn ' 
was death; he who pilfered in the market was then and there beaten 
to death, and he wlio insulted Xipe, the god of the gold- and silver¬ 
smiths) by stealing his precious metal, was skinned alive and saodlftoed 
to the oflraded deity. Though aloe-beer or “ pulque ” 
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for feasts and to invalids In moderation, and old people over seventy 
seem to be represented in one of the picture-writings as having liberty 
of drunkenness, young men found drunk were clubbed to death 
and young women stoned. For such ofiences as witchcraft, fraud, 
removing landmarks, and adultery the criminal had his heart cut 
out on the altar, or his head crushed between two stones, while even 
lesser punishments were harsh, such as that of slanderers, whose 
hair was singed with a pine-torch to the scalp. 

Based on conquest as the Aztec kingdom was, and with the most 
bloodthirsty religion the world ever saw, the nation was, above all, 
a fighting community. To be a tried soldier was the road 
' to honour and office, and the king could not be enthroned 

till he had with his own hand taken captives to be butchered 
on the war-god's altar at his coronation. The common soldiers 
wore promoted for acts of daring, and the children of chiefs were 
regularly trained to war, and initiated by being sent into battle with 
veterans, with whose aid the youth took his first prisoner, but his 
future rise depended on how many captives he took unaided in fight 
with warlike enemies; by such feats he gained the dignity of wearing 
coloured blankets, tassels and lip-jewels, and reached such military 
titles as that of " guiding eagle." The Mexican military costumes 
are to be seen in the picture-writings, where the military orders of 
princes, eagles and tigers are known by their braided liair, eagles' 
beaks and spotted armour. The common soldiers went into battle 
brilliant in savage war-paint, but those of higher rank had helmets 
like birds and beasts of prey, armour of gold and silver, wooden 
greaves, and especially the ichcapilh, the quilted cotton tunic two 
fingers thick, so serviceable as a protection from arrows that the 
Spanish invaders were glad to adopt it. The archers shot well and 
with strong bows, though their arrorvs were generally tipped only 
with stone or bone; their shields or targets, mostly round, were of 
ordinary barbaric forms; the spears or javelins had heads of obsidian 
nr bronze, and were sometimes hurled with a spear-thrower or atlatl, 
of which pictures and specimens still exist, showing it to be similar 
in principle to those used by the Australians and Eskimo. The most 
characteristic weapon of the Mexicans was the maquahuUl or “ hand- 
wood," a club set with two rows of large sharp obsidian flakes, 
H well-directed blow with which would cut down man or horse. 
These two last-mentioned weapons have the look of highly developed 
savage forms, while on the other hand the military organization was 
ill some respects equal to that of an Asiatic nation, with its regular 
companies commanded each by its captain and provided with its 
standard. The armies were very large, an expedition often consist¬ 
ing ot severai divisions, each numbering eight thousand men; but 
the tactics of the commanders were quite rudimentary, consisting 
merely ol atturk by arrows and javelins at a di.stance, gradnaily 
closing into a hand-to-hand fight wit.h ciubs and spc'ars, witii aii 
occasional feigned retreat to draw the enemy into an ambuscade. 
Fortilication was well understood, as mat' still be seen in the remains 
of walled and escarped strongholds on lulls and in steep ravines, while 
higoon-citicB like Mexico had the water approaclies defended by 
fleets of bouts and the causeways proteeteil liy towers and ditches; 
even after the town was eiiteifd, the pvraraid-tem|)les with their 
surrounding walls were forts cajiable of stubborn resistance. It was 
hchl unrighteous to invade another nation w iliioul a soiemn embassy 
to warn tlieir chiefs of file miseries to winch they oxyiosed themselves 
by refusing the submission demanded, and this again was followed 
by a declaration of war, but in Mexico thus degenerated into a rxue- 
inoniid farce, where Iribute was claimed or an Aztec god was offereii to 
l)C worshiiiped in order to pick a quarrel as a pretext tor an invasion 
already planned to satisfy the soldiers with lands and ]ilundcr, and 
to meet the priests' incessant demand.s for more human sacrifices. 

Among fhe accounts of tlie Mexican religion are some pas.sages 
rclerring to the liehef in a supreme deity. 'J'he word feoff, god, has 
„ .. . been thoiiglit in some cases to bear thus .signification, 
* ■ but its meaning is that of deity m general, and it is 

aiiplicd not only to the sun-god but to veri’ inferior gods. H is 
related that Nezahualcoyotl, the iioct-king of Tezeneo, hiiilf a nine¬ 
storied temple with a starry root above, m honour of the invisible 
deity called Tloqucnahuaque, " he who is all in himself," or Ipal- 
nemoani, " he by whom we live," who had no image, and was pro- 
iritiated, not by bloody sacrifices, but by incense and flowers. These 
divinibes, however, seem to have had little or no place in the popular 
faith, which was occupied by polytheistic gods of the ordinary 
barbaric tyjie. 'I'ezcatlipoca was lield to be the liighest of these, 
and at the festival of all the gods his footsteps were expected to 
appear in the flour strewn to receive this sign of their coming. He 
was plainly an ancient deity of the race, for attriliufes of many kinds 
are crowded together in him. Between him and Quetzalcoatl, the 
ancient deity of Chohila, there had been old rividrv. As is rflated in 
the legends, Quetsalcoall came into the land to teach men to till the 
soil, to work metals and to rule a well-ordered state; the two gods 
played their famous match at the ball-game, and Tezcatlipoca per¬ 
suaded the weary Quetzalcoatl to drink the magic pulque that sent 
him roaming to "the distant ocean, where he embarked in his boat 
and disappeared from among men.' These deities are not easily 

‘ One of the most important sources for the ancient Mexican 
traditions and myths is the so-called “ Codex Chimalpopoca," a 
manuscript in tlie Mexican language discovered by the Abbt 


analysed, but on the other hand Tonatiuh and Metztli, the sun and 
moon, stand out distinctly as nature gods, and the traveller stlU seee 
in the huge adobe pyramids of Teotihuacan, with their sides oriented 
to the four quarters, an evidence of the importance of their worship. 
The war-god Huitzilopochtll was the real head of the Aztec pantbeon; 
his idol remains in Mexico, a huge block of basalt on which is icnlp- 
tured on the one side his hideous personage, adorned with the 
humming-bird feathers on the left hand which signify his name, while 
the not less frightful war-goddess Teoyaomiqni, or " divine war- 
death," occupies the other side. CenteOtl, the goddess of the all- 
nourishing maize, was patroness of the earth and mother of the gods, 
while Mictlanteuctli, lord of dead-land, ruled over the departed in 
the dim under-world. There were numbers of lesser deities, such as 
Tlazoltootl, goddess of pleasure, worshipped by courtesans, Tescat- 
zoncatl, god of strong wnk, whose garment in grim irony clothed 
the drunkard's corpse, and Xipc, patron of the goldsmiths. Below 
these were the nature-spirits of bills and groves, whose shrinos were 
built by the roadside. The temples were called ttoeaUi or " god's 
house," and rivalled in size as they resembled in form the temples 
of ancient Babylon. They were pyramids on a square or oUong 
base, rising in successive terraces to a small summit-platform. The 
great tcoc^li of Huitzilopochtll in the city of Mexico stood in an 
immense square, whence radiated the four principal ^oronghfares, 
its courtyard being enclosed by a square, of which the stone wall, 
called the cocUeponili or serpent-wall from its sculptured serpents, 
measured nearly a quarter of a mile on each side. In the centre, 
the oblong pyramid of rubble cased with hewn stone and cemented 
. 17.5 X 300 ft. at the base, and rising steeply in five terraces to the 
height of 86 ft., showed conspicuously to the city the long proces¬ 
sions of prie.sts and victims winding along tlie terraces and up the 
corner flights of steps. On the paved platform wore throe-storey 
tower temples in whose ground-floor stood the stone images and 
altars, and bcloro tliai of the war-gori the green stone ol sacrifice, 
humped so as to bend upward the body of the victim that the priest 
might more easily slash open the breast with his obsidian knife, tear 
out the heart and hold it up before the god, while the captor and his 
friends were waiting below tor the carcase to be tumbled down the 
steps for them to carry home to be cooked for the feast of victory. 
Before the shrines reeking witli the stench of slaughter the eternal 
fires wore kept burning, and on the platform stood the huge drum, 
covered with snakes' skin, whose fearful sound was heard for miles. 
From the terrace could be seen seventy or more other temples witliin 
the enclosure, with their images and blazing fires, and the ttompantti 
or " skull-place," where the skulls of victims by tens of thousands 
were skewered on cross-sticka or built into towers. There also might 
lx- seen the flat circular temalaratl or '' spindle-stone," wliere captives 
armed with wooden weapons were allowed the mockery of a gladia¬ 
torial fight against well-armed champions. The great pyramid of 
Choluhi with its hemispherical temple of Quetzalcoatl at the top, 
now an almost shapeless hill surmounted by a churcli, was about 
thrice as long and twice as high as the teocaili ol Mexico. A large 
fraction of the Mexican population were set apart as priests or 
attendants to the services of the gods. Tlie rites performed were 
such as are found elsewhere—prayer, sacrifice, |jrocessions, dances, 

Brasseur dc Boiirbourg. It is tlic interpretation of ditierent mytho¬ 
logical and historical Mexican picture-writmg.s, composed by 
an anonymous author some time after the conquest and copied by 
Fermnnclo de Alva (IxtlUxochitl, 1508-1648). It belonged to the 
pricele.s.s collection of Mexican documents brought together in the 
I Hill century by Lorenzo Botunui (see liis " Catfilogo del Museo 
historico indiano," apjiendix of his Idea dc una nueva hisioria general 
de la America septentrional, Madrid, 174O, § viii.. No. 13), It is 
named there Uisioria de los revnas de Colhuacan y de Mesico. Other 
copies ot the same nianusenpt, made by Leon y Gama, J oat Pichardo, 
Aubin and Brasseur, exist in the Paris National I-ibrary in the Aubin- 
Goupil collection. Brasseur died before he could realize his plan 
to publish the whole MS. in Nahuatl with a translation. Some 
extracts are to be found in Ids flisioire des nations civilisies du 
Mexique, and in Leon y Gama, Dos Piedras . . cd. Bustamente 
(Mexico, 1H32). I.arger fragments of the Ixtlilxochitl copy were 
published in tlie Anales del museo nacional de Mexico, tom. iii., 
appendix pp. 7-70; but in this edition the Mexican text is very 
corrupt, and the two Spanish translations are by no means exact. 
The Paris MSS. and the Ixtlilxochitl copy were carefully collated 
by Dr Walter Lehmann (see Zeitschrift fUr Elhnohgte, igoO, pp. 
752-760; Journal de la SoaiU dess AmMcanistes de Paris, nouv. sir, 
vol. iii. No. 2; Dr E. Seler, Verhandlungen der XVI. Internatioruden 
Amerikanisien-Kongresses, Vienna, njog, II., jip. 129-150). The 
jirecious Ixtlilxochitl copy was found by Lehmann in the library 
of the National Museum of Mexico, and arrangements were made 
for the publication of the whole MS. by him in conjunction with 
Professor E. Scler. Another very important MS. was discovered 
by Dr Lehmann, in Guatemala. It is the MS. ol Father Francisco 
Ximenez, Historia de la Provincia de San Vicente de Chiapa y de 
Guatemala, in three big volumes in folio, which contain the famous 
^anish translation of the Quiche myths or the " Popol-Viih." 
The MS. was bought at the expense of tlie duke of Loubat, who 
decided to present it, after the dcatb of Dr Lehmann, to the Koyal 
Library at Berlin. 
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chants, fasting and other austerities, but there are some peculiarities 
of detail, layers and other formulas have been copied down by 
Sahagun and other chroniclers, of endless prolixity, but not without 
occasional touches of pathos. These prayers seem essentially 
genuine; indeed there was no European model from which they 
could have been imitated; but at the same time it must be remem¬ 
bered that they come down in Spanish writing, and not untouched 
by Spanish irauence, as in one passage where there is a mention 
of sheep, an animal unknown to the Mexicans. As to sacrifice, 
maize and other vegetables were offered, and occasionally rabbits, 
quails, Ac., but, in the absence of cattle, human sacrifice was the 
chief rite, and cannibalism prevailed at the feasts. Incense was 
constantly used, especially the copalli (copal) well known to us lor 
varnish; little terra-cotta censers arc among tlie commonest of 
Mexican antiquities. I,ong and severe religious fasts were customary 
at special seasons, and drawing blood from the arms, legs and body, 
by thrusting in idoe-thoms, and passing sharp sticks through the 
tongue, was an habitual act of devotion recalling the similar practices 
of devotees in India. The calendar of religious festivals for the 
Mexican year has been preserved. Each 20-day period had one or 
more such celebrations. In the month of the “diminishing of 
waters " the rain gods or Tlalocs were propitiated by a procession 
of priests with music of flutes and trumpets carryiiig on plumed 
litters infants with painted faces, in gay clothing with coloured 
paper wings, to be sacrificed on the mountains or in a whirlpool in 
the lake. It is said that the people wept as they passed by; but if 
so tills may have been a customary formality, for the religion of 
these nations must have quenched all human sympathy. In the 
next month the god Xipe-totec, already mentioned, had his festival 
called the " flaying of men " from the human victims being flayed, 
after their hearts were torn out, lor young men to dress in their skin.s 
and perform dances and sham fights. The succeeding festival of 
Camaxtli was marked by a severe fast of the prie.sts, after which 
stone knives were prepared with which a hole was cut through the 
tongue of each, and numbers of sticks passed through. For the 
groat festival of Tezcatlipoca, the handsomest and noblest of the 
captives of the year had been chosen as the incarnate representative 
of the god. and paraded the streets for public adoration dressed in 
an embroidered mantle with feathers and garlands on his head and 
a retinue like a king; for the last month they married hint to four 
girls representing four goddesses; on the last day wives and pages 
escorted him to the little temple of Tlacochcalco, where he mounted 
the stairs, breaking an earthenware flute against each step; this was 
a symbolic farewell to the joys of the world, for as he reached the 
top he was seized by the priests, his heart torn out and held up to 
the sun, his head spitted on the tzompantli, and his body eaten as 
sacred food, the people drawing from his fate the moral lesson that 
riches and pleasure may turn into poverty and sorrow. The manner 
of the victim's death in these festivals al'lorded scope for variety; 
they dressed them and made them dance in character, threw them 
into the fire for the fire-god, or crushed them between two balanced 
stones at the harvest-festival. The ordinary pleasures of festivals 
were mingled with all this, such as dances in beast-masks, sham 
fights and children’s games, but the type of a religious function was 
a sickening butchery followed by a cannibal feast 

The Mexican priesthood were much concerned with the art of 
picture-writing, which they used systematically as a means of record- 
ing religious festivals and legends, as well as keeping 
calendars of years and recording the historical events 
writlag. which occurred in them. Facsimiles of several of these 
interesting documents, with their translations, may be seen in 
Kingsboroiigh; splendid reproductions of the beautiful Mexican 
and Mixteco-Zapotecan codices have also been published at the 
expense of the duke of Loubat and by the “ Junta Colombina '' 
(Mexico, iBqz). Gods are represented with their appropriate 
attributes—the fire-god hurling his spear, the moon-goddess with 
a shell, &c.; the scenes of human life are pictures of warriors fighting 
with club and spear, men paddling in canoes, women spinning and 
weaving, &c. An important step towards phonetic writing appears 
in the picture-names of places and persons. The simplest forms 
of these depict the objects signified by the name, as where Chapul~ 
tepee or " grasshopper-hill " is represented by a grasshopper on a 
hill, or a stone with a cactus on it stands for Tenoch or “ stone- 
cactus," the founder of Tenochlitlan. The system had, however, 
risen a stage beyond this when objects were drawn to represent, not 
themselves, but the syllables forming their names, as where a trap, an 
eagle, a pricker, and a hand are put together not to repre.sent these 
objects, but in order that the syllables of their names mo-quauh- 
eo-ma should spell the word Moquauhzoma (see Aubin's intro¬ 
duction to Brasseur, Htsl. du Mexique, i. OS.). The analogy of this 
to the manner in which the Egyptian hieroglyphs passed into 
phonetic signs is rjjMirkable, and writing might have been invented 
anew ilt -MexicO'SlId^t not been for the Spanish conquest. The 
Aztec numerals, \^ch were vigesimal or reckoned by scores, were 
depicted by dots or circles up to 20, which was repre.sented by a flag, 
400 (a score of scores) by a feather, and 8000 (a score of scores of 
scorori by h purse; but for convenience these symbols might be halved 
and ^liartered, so that 534 might be shown by one feather, one 
quarter of a feather, one flag, one-half of a flag, and four dots. The 
Mwvirqpi calendar rdepended on the combination of numbers with 


picture-signs, of which the four principal were the rabbit, reed, flint, 
house—focAffi, acatl, lecpall, calh. The cycle of 32 years was reckoned 
by combining these signs in rotation with numbers up to 13, thus : 
I rabbit, 2 reed, 3 flint, 4 house, 5 rabbit, 6 reed, &c. By accident 
this calendar may be exactly illustrated with a modern pack of cards 
laid out in rotation of the four suits, as, ace of hearts, 2 of spades, 
3 of diamonds, 4 of clubs, 5 of hearts, b of spades, &c. In the 
Mexican ritual calendar of the days of the year, the same methc^ 
is carried further, the series of 20-day signs being combined in 
rotation with numbers up to 13; as this cyUe of days only reaches 
2bo, a series of nine other signs are affixed in addition, to make up 
the 303-day year. It is plain that this rotation of signs served no 
useful purpose whatever, lieing less convenient than ordinary count¬ 
ing such as the Mexicans employed in their other calendar already 
mentioned, where the 20-day periods had each a name like our 
months, and their days had signs in regular order. Its historical 
interest depends on its resemblance to the calendar-system of central 
and eastern Asia, where among Mongols, Tibetans, Chinese, &c., 
series of signs are thus combined to reckon years, months and days; 
for instance, the Mongol cycle of 60 years is recorded by the zodiac 
or senes of 12 signs—mouse, bull, tiger, &c., combined in rotation 
with the five male and female elements—fire, earth, iron, water, 
wood; as “ male-lire-bull " year, &c. This compariaon is worked 
out in Humboldt's Vues des Cordillires, as evidence of Mexican 
civilization being borrowed from Asia. Naturally the Mexican 
calendar-system lent itself to magic in the same way as the similar 
zodiac-signs of the Old World, each person’s fate being affected by 
the qualities of the signs he was born under, and the astrologer- 
priests being called in to advise on every event of life. Of all 
Mexican festivals the most solemn was that of the xiuhmolpilli, or 
’’ year-binding," when the 52-year cycle or bundle of years came to 
an end. It was believed that the destruction of the world, which 
after the Hindu manner the Mexicans hold to have already taken 
place three or four times, would happen again at the end of a cycle. 
As the time drew near, the anxious population cleansed their houses 
and put out all fire, and on the last day after sun.set the priests, 
dressed in the garb of gods, set out. in procession for the hill of 
Huixachtla, there to watch for the approach of the Pleiades to the 
zenith, which gave the auspicious signal for the lighting of the new 
fire. The finest of the captives was thrown down and fire kindled 
on his breast by the wooden drill of the priest; then the victim's 
heart was torn out, and his body flung on the pile kindled with the 
new flame. The people watching from their flat housetops all the 
country round .saw with joy the flame on the sacred hill, and hailed 
it with a thank-offering of drops of blood drawn from their ears 
with sharp stone-flakes. Swift runners carried burning brands to 
re-kimUe the fires of the land, the sacred fire on the teocalli of the 
war-god blazed up again, and the people began with feasting and 
rejoicing the new cycle. 

Mexican education, at any rate that of the upper class, was a 
systematic discipline much under the control of religion, which here 
presents itself under a more favourable light. After 
the birth of a child, the lonalpouhqm or " sun-calculator ’’ 
drew its horoscope from the signs it was born under, and fixed 
the time for its solemn lustration or baptism, performed by the 
nurse with appropriate prayers to the gods, when a toy shield and 
bow were provided if it was a l»y, or a toy spindle and distaff 
if it was a girl, and the child received its name. An interestiqg 
picture-writing, to be seen in Kingsborough, shows the details of 
the boy's and girl’s education, from the early time when three small 
circles over the child show it to be three years old, and a drawing 
of hall a tortilla or corn-cake shows its allowance lor each meal; as 
they grow, older the lads are seen beginning to carry burdens, 
paddle the canoe and fish, while the girls learn to .spin and weave, 
grind maize, and cook—good conduct being enforced by punish¬ 
ments of increasing seventy, up to pricking their bodies with aloe- 
thorns and holding their faces over burning chillies. The schools 
were extensive buildings attached to the temples, where from an 
early age boys and girls were taught by the priests to sweep the 
sanctuaries and keep up the sacred fires, to fast at proper seasons 
and draw blood for penance, and where they received moral teaching 
in long and verbose formulas. Those fit for a soldier’s life were 
trained to the use of weapons and sent early to learn the tardships 
of war; cliiidren of craftsmen were usually taught by their lathers 
to follow their trade; and lor the children of nobles there was 
elaborate instruction in history, picture-writing, astrology, religious 
doctrines and laws. Marriages clepended much, as they 
do still in the East, on comparison of the horoscopes of the ’ 

pair to ascertain if their birth-signs were compatible. Old women 
were einjiloyed as go-betweens, and the marriage ceremony was 
conducted by a priest who after moral exhortations united the young 
couple by tying their.garraents together in a knot, after which theiy 
walked seven times round the fire, casting inten^ into it; after the 
performance of the marriage ceremony, the pajr entered together 
on a four days’ fast and penance before the mamage was completed. 
The funeral rites of the Mexicans are beat seen in the 
ceremonies at the death of a king. The corpse laid out 
in state was provided by the priest with a jug of water for his journey, 
and with bunches of cut papers to pass him safely through each 
danger of the road—the place where the two mountains strike 
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together, the road guarded by the i^t snake and the great alligator, 
the eight deserts and the eight hills; they gave him garments to 
protect him from the cutting wind, and buried a little dog by his side 
to carry him across the nme waters. Then toe royal body was 
invested in toe mantles of his patron-gods, especially that of the 
war-god, for Mexi^ kings were warriors; on his face was placed 
a mask of turquoise mosaic, and a green cholchihuite-stone as a 
heart between his lips. In older times the dead king was buried 
on a throne with his property and dead attendants round him. But 
after cremation came in a mourning procession of servants and chiefs 
carrying toe body to toe funeral pyre to be burnt bv toe demon- 
dreswd priests, ^ter which the crowd of wives ana slaves were 
exhorted to serve their lord faithfully in toe next world, were 
sacrificed and their bodies burnt. Common people would not tous 
be provided with a ghostly retinue, but their simpler funeral cere¬ 
monies were as far as they went similar to those of their monarch. 

The staple food of the Mexicans before the conquest has continued 
with comparatively little change among the native race, and has 
... even been adopted by those of European blood. Maize 
or Indian corn was cultivated on patches of ground 
where, as in the Hindu jAm, the trees and bushes were 
burnt and the seed planted in toe soil manured by the ashes. A 
sharp-pointed planting stick, a wooden shovel, and a bronze-bladed 
hoe c^ed a coail, were the simple implements. The Mexicans \ 
understood digging channels for irrigation, especially for toe cultiva¬ 
tion of toe cacahwUl, from which they taught the Europeans to 
prepare the beverage chocollatl] these native names passed into 
English as the words cacao, or coco and chocolate. Other veget¬ 
ables adopted from Mexico are the tomato (tomatl) and the chilli, 
used as flavouring to native dishes. The maize was ground with a 
stone roller on the grinding stone or meUatl^ still known over Spanish 
America os the metate, and the meal baked into thin oval cakes called 
by Aztecs tlaxcalli, and by Spaniards tortilla, which resemble the 
chapati of India and the oatcake of Scotland. The Mexicans were 
also skilful makers of earthen pots, in wliich were cooked the native 
beans called by the Sjmnish frijoles, and the various savoury stews 
still in vogue. The juice extracted by tapping the great aloe 
beiore flowering was fermented into an intoxicating drink about tlie 
strength of beer, octh, by the Spaniard.s calied pulque. Tobacco, 
smoked in lcavc.s or cane-pipes or taken as snuii, was in use, 

^especially at feasts, in old time,s Mexican clothing 
y“™jL““was of skins of woven aloe and palm fibre, but at the 
■ time of the conquest cotton was largely cultivated in 
the hot lauds, spun with a spindle, and woven in a rudimentary 
loom without a shuttle into the mantles and breech-cloths of the 
men and the chemises and skirts of the women, garments often of 
fine texture and embroidered in colours. Ornaments of gold and 
silver, and jewels of polished quartz and green chalcliihuite were 
worn—not only the ears and nose but the lips being pierced for 
M t hwo k o™‘‘>"cnts. The artificers in gold and silver melted 
e a • rx. metals by means of a reed-blowpipe and cast them 
solid or hollow, and were also .skilled in hammered work and 
cliasing, as some fine specimens remain to show, though the famous 
animals modelled with gold and silver, fur, feathers and scales 
have disappeared. Iron was not known, but copper and tin ores 
wore mined, and the metals combined into bronze of much the same 1 
alloy as in the Old World, of which liatclict blades and other instrii- ■ 
ments were made, though their use had not superseded tliat of 
obsidian and other sharji stone flakes for cutting, shaving, &c. 
Metals had passed into a currency for trading purjioses, especially 
quills of gold-dust and T-shaped pieces of copper, while coco-beans 
furnished small change. The vast size of the market-squares with 
their surrounding porticos, and the importance of the caravans of 
merchants who traded with other nations, show that mercantile 
had risen into some proportion to military interests. Nor wa-s the 
wealth and luxury of Mexico and surrounding regions without a corre- 
Ari and spending development of art. The stone sculptures 
Pasr/ma remaining of Xochicalco, which is figured 

by Humboldi, as well as the ornamented woodwork, 
feather-mats, and vases, arc not without artistic merit. The often- 
cited jxiems attributed to Nczahualcoyotl may not be quite genuine, 
but at any rate poetry had risen above the barbaric level, while the 
mention of ballads among the people, court odes, and the chants of 
temple choirs would indicate a vocal cultivation above that of the 
instrumental music of drums and horns, pipes and whistles, the 
latter often of pottery. Solemn and gay dances were frequent, and 
a sport called the bird-dance excited the admiration of foreigners 
for the skill and daring with which groups of performers dressed as 
birds let themselves down by ropes wound round the top of a high 
mast, so as to fly whirled in circles far above the ground. The ball- 
game ol the Mexicans, called tlachtli, was, like tennis, the pastime 
of princes and nobles; special courts were built for it, and the ball 
of india-rubber (perhaps the first object in which Europeans became 
acquainted with this valuable material) might not be touched by 
the hands, but was driven against the walls by blows of the knee or 
elbow, shoulder or buttock. The favourite game of fatolli has been 
already mentioned for its similarity to the pachisi of modern India. 

The accounts given by Spanish writers of the Central Americans 
in their state after the Spanish conquest are very scanty in com¬ 


parison with toe voluminoul deioriptiona of Aztec life. They 
bring out p^ectly, however, toe fact of close oaanezkia between 
toe two avilizations. Some Cential-Americaa peoplca - . , 
were actually Mexican in their languBM and culture, * 

especially toe I^ils and a large port of too population i*2?**" 
01 Nicaragua. The investigatiDns made by Dr Walter 
Lehmann in Central America (1907-1909), prove that toese Mexican 
eluents were extended through Guatemala, Salvador, a small part.of 
Niemagua (toe territory of the Nicaraos) and on several places in toe 
peninsula of Nicoya (Costa Rica) amongst toe autochtonous Choro- 
tega or Mangue. It is an error of the Spanish authorities to pretend 
that toe Fij^ oiviUzation in Guatemala and Salvador is not older 
than toe time of King Ahuitiotl (c. 1483-1480). The language 
sjmken by toe Fipils of Salvador (Balsam Coast) is a very old dialect 
of toe Mexican language of the highland of Mexico. It has preserved 
in the conjugation and in the formation ol the plural older forms 
than toe c lass ical Nahuatl itself. The separation of the Pipils from 
the chief tribes of the Nahuatl branch happened centuries before 
the con(]uest, and they developed a singular and characteristic 
civilization, which can be seen m the wonderful Btone-relie& and 
sculptures of Sta Lucia de Cozumalhuapa on the Pacific coast of 
Guatemala. 

Dr l-ehmann's archaeological and linguistic researches, especially 
in Salvador and Nicaragua, also enabled him to prove another very 
imporiant fact, viz. that these Pipils, who may be descendants from 
the peoples of the Mexican Plateau, migrated into territories pre¬ 
viously occupied by an older race of Mayan origin. The archaeo¬ 
logical and linguistic evidence proves also that a great part of 
Salvador and Honduras was once occupied by peoples of the Maya 
race—Pokomaih, Chorti and perhaps other unknown tribes. They 
left typical Mayan ruins in Honduras (Tenampua) and in Salvador 
(Opico near Tehuacan, (juelepa near San Miguel), which seem, 
however, to be destitute of Mayan hieroglyphic inscriptions. The 
easternmost limit of prehistoric Mayan civilization, on the Pacific 
coast of Central America, is Fonseca Bay, with the island of Zacate 
Grande. 

It IS noteworthy that archaeological objects of the type character¬ 
istic of northern Honduras (Ulloa Valley) have been found on the 
Pacific coast of Salvador. A strange stone sculpture of toe so-called 
Chac-Mol type, known before only Irom the country of the Tarases, 
from Tlaxcala and Chichen Itza, was discovered in Salvador 
(Ahuachapan). 

In flic nearly unexplored central part of Nicaragua Dr Lehmann 
found fragments of pamted polychrome clay pottery similar to 
objects known from the UJloa Valley (Honduras) amongst other 
ceramic pieces which seem to have been left by the ancestors of toe 
Sumo Indians, now extinct in that territory. It is possible that 
Ihose remains of Mayan pottery came into central Nicaragua as 
articles of commerce. 

It is significant that Mayan civilization cannot be traced in any 
other part of Nicaragua or Costa Rica. 

The above-mentioned prehistoric Mayan peoples lived in contact 
with " barbarous " nations and with another little-known civilized 
race. The barbarians belonged to the great family of the Sumo- 
Misquito Indians, the civilized race was that of the Chorotega or 
Mangue (Dirian, OrotiOan, Ac.!. The Sumo-Misquito Indians 
occupied the Atlantic coast and the interior of Nicaragua and 
Honduras where they still live in small tribes; a dialect of the hitherto 
unknown Sumo languages is the Matagalpan, now extinct in Nicar¬ 
agua, and nearly identical with the Matagalpan is the language spoken 
by the Indiana of Caeaopera in Salvador (Ultra-I-empa territoryl. 
There is no doubt that, at the time of the Pipil invasion, tribes of 
the Sumo-Misquito family were the immediate neighbours of the 
Pipils towards the east and north. This fact is proved by the names 
of some places in Salvador, e.g. Santiago Nonohualco, San Juan 
Nonohualco and San Pedro Nonohualco. The word Nonohualco 
.signifies in the Mexican language a place where a language changes, 
where another idiom begins. To the east of the three places whose 
names arc compounded with “ Nonohualco," must have dwelt, in 
the time of the Pipil Indians, the Nonoualca, called also by Mexican 
tribes Chontales or Popoloca. The western neighbours of the Sumo 
Indians were and are (though few still survive) the I.enca Indians, 
who formerly occupied large parts of Honduras. A linguistic rela¬ 
tionship can be established lietween all the Indian languages spoken 
on the Atlantic coast and in the interior of Nicaragua and Honduras. 
Several tribes, such as the Paya (or Poya) and toe jicaques, form 
together with the I-enca, Sumo (Matagalpa, Tauakhca and Ulua) 
and Misquito one great family. 

The position of the isolated Xinca (or Sinca) Indians, regarded 
from this point of view, becomes very interesting. There are 
scientific reasons to believe that the Xinca also belong to the same 
great family as the Lenca, Jicaques, Paya, Misquito-Siimo. It 
may be possible either that these tribes are the autochtonous inhab¬ 
itants who dwelt in Guatemala, Salvador, Honduras and Nicaragua 
before toe immi^tion of the prehistoric Maya peoples; or else toat 
they invaded this region after it had been deserted by a prehistoric 
Oriental branch of the Maya family. 

The Chorotega race had its centre in Nicaragua (Pacific coast) and 
at one time extended thence as fru' as Guanacasto (Costa Rica); at 
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another time it coctended as far as Honduras (actual department 
of Choluteca) and into eastern Salvador as far ae the state of Chiapas 
in Mexico, when the • Chorotega penetrated amongst the Mixe. 
The Chorotega or Mangiie language, so closely affiliated to the 
Chiapanec, is now extinct, but its former extension is to be recog- 
nizeo by many Indian local names. It seems that there was formerly 
a mntual interpenetration between Lenca, Sumo and Chorotega 
tribes. The territories of all these tribes can be, more or loss exactly, 
calculated by the existence of Indian local names. The Misquito 
country is cnamctcriied by names tenninuting in /aya, water, or 
auaia, river; the Sumo and Ulna country by names in uas, water; 
the Matagalpan by names in ti, water; the Lonca by names in ttque, 
liqtti, iaque and (at) min. Such l.enca names occur on the north¬ 
eastern boundary of the Ultra-Lcnipa country of Salvador. It is 
strange tliat there is nut a single place-name in Salvador either of 
Mayan origin, or, as it seems, of Cnorotcgan origin. Probably the 
Mexican elements superseded die Maya so completely that there 
remained no trace of the Maya except archaeological objects;- it 
is to be supposed that the Lenca and Sumo tribes superseded the 
Chorotega m Salvador. If we can be sure—and the linguistic 
evidence admits of no doubt—that the Chorotega had tlieir centre 
in Nicaragua and thence extended north-westward.s, it may be 
hoped that Qmrotegan remains will be found in the vast territory 
occupied for many centuries by the Maya peoples in tlie Pacific part 
of Guatemala. These remains would, of course, be archaeological 
or place-names. 

How closely related some of the Central-American nations were 
in institutions to the Mexicans a|)pears, not only ui their using tlic 
same pecuUar weapons, but in the similarity of their religious 
rites; the connexion is evident in such points as the ceremony of 
marriage by tying together the garments of the couple, or in holding 
an odender’s face over burning chillies as a punislimeiit; the native 
legends of Central America make mention of the royal ball-|)lay, 
which was the same as the Mexican game of llachtU already men¬ 
tioned. At the same time many of the Central-American customs 
differed from the Mexican; tlius in yncatiin we find the custom of 
the youths sleeping in a great bachelor’s house, an arrangement 
common in various parts of the world, hut not in Mexico; the .same 
remark applies to the Maya exogamous law of a man not taking a wile 
ol his own family name (see Diego de Landu, Helactvn Ue Yutatan, 
ed. Brasscur de Bourbourg, p. 140), which does not correspontl with 
Mexican custom. We liuve tlie meaiib oi comjiaring the personal 
appearance of the Mexicans and Central Americans by their portraits 
on early sculptures, vases, &c.; and, though there does not appear 
any clear distinction oi race-type, the extraordinary back-sloping 
foreheads of such hgures as those of the bas-relicfs of Palengue prove 
that tlie custom of dattuning the skull in infancy prevailed in Central 
America to an extent ijuite beyond any such liabil in Mexico. The 
notion that the ruined cities now buried in the Central-American 
forests were of great antiquity and the work of extinct nations has 
no solid evidence; some of them may have been alrea.dy abandoned 
liufore the conquest, but otliers were inhabited by the ancestors of 
tlie Indians who now build their mean huts aim till their patches 
of maize round the relics of the grander life of their ancestors, in 
comiiaring tliese rums ill Yucatan, Chiapas, Guatetnala and Hon¬ 
duras, it is evident that, though they are the work of iwo or more 
nations liighly distinct in language, yet these nations liad a common 
system ol pictorial or written cliaracters. One sfiecimen of a Central- 
American inscription may give a general ide* of them all, whether 
it be Irom the sculptured facade of a tein|)le sketched by Cat herwood, 
or from the painted deerskin called the Dresden Codex (reproduced 
in Kingsborough), or from the chapter of Diego de Landa where 
he professes to ex|)lain and translate tlie characters themselves. 
These con.sist of combinations oi faces, circles, lines, Ac., arranged 
in compartments in so complex a manner tliat hardly two nre-ifound 
ahke. How they conveyed their ineuuitig, how far they pictorially 
represented ideas or spelt wortls in the diilerent languages of the 
country, is a question not yet answered in a complete way; Landa’s 
description (p. 320) gives a table of a number of their elements as 

C honetically representing letters or syllables, hut, though there may 
B a partial trutli in liis rules, they arc insuflicient or too erroneous 
to serve for any general dueipliermont. One point as to-the Pentral- 
American characters is clear, tliat part of them are calendar-signs 
recording dates. From tlie accounts given by Land.a and other 
writers it is plain that the Camtral-American calendar, reckoning the 
year in twenty-eight periods of thirteen days, was the same in its 
prind|)lu of combimng signs as that oi Mexico. The four leading 
Maya signs called han, niutuc, ix, cauac corresponded in their position 
to the four Artec signs rabbit, reed, flint, house, but tlie meanings 
of the Maya signs are. unlike tlis Aztec, very obscure, A reijiarkable 
feature of the CentraJ-American ruins is the frequency of truncated 
pyramids built of hewn stone, with flights nf steps up to tlie temple 
built on the platform at top. The resemblance of these structures 
to the old descriptions and pictures of tlie Mexican teocallis is so 
striking that this name is habitually given to them. The teocallis 
btit^by the Nahua or Mexican nations have been mostly destroyed, 
buPlwo remain at Huatusco and Tiisapon (figured in Bancroft, 
iv. 443, 45M which bear a strong resemblance to those of Palcnque. 
On the it is not too much to say that, in spite of differences 

in style.iroe best means of judging what the temples and palaces 


of Mexico were like is to be gained from the actual ruins in Central 
America. On the other hand, there are features in Central-American 
architecture which scarcely appear in Mexican. Thus at Uxmai 
there stands on a terraced mound the long narrow building known 
as the governor's house (Casa del Gobemador), 322 ft. long, 39 ft. 
wide, 2b ft. high, built of rubble stone and mortar teced with square 
blocks of stone, the interior of the chambers rising into a sloping 
roof formed by courses of stonework gradually overlapping in a 
" false arch." The same construction is seen in the bnilduigs form¬ 
ing tlic sides of a quadrangle and beating the equally imaginary 
njTne of thc nunuety (Casa de Monjas); the resemblance of the interior 
of one of its apartments to an Etruscan tomb has often been noticed 
(see Fergusson, History of Architecturs, vol. i.; Viollot-lc-Duc, in 
Charnay). 

Thc explorations made by Dr Lehmann in IQ09 in the famous 
ruins ol Teotihuacan, near Mexico city throw new light upon certain 
chronologiusl problems. Like the excavations made by Dr Max 
Uhle in Peru, they tend to determine the relative antiquity of the 
different periods of the ancient civilization. They also show that 
these various culture-periods followed one another among the 
Mexicans in much the same sequence as among the Peruvians. At 
a considerable depth below the foundations of a templo-palacc at 
Teotihuacan, Dr Lehmann discovered certain ceramic fragments of 
a type quite different from any hitherto classed as Mexican. These 
are painted on a fine stucco in beautiful colours (notably a kind of 
turquoiEc-green) and represent archaic lornas of flowers and butter¬ 
flies. The relation between the wall paintings of Teotiliuacan and 
ornaments at Chichen Itza, as also the existence of sculptured stone 
yokes in 'J'eotiimacan, in the country oi thc Totonacs, in Guatemala 
and in Salvador, furnish important material for tile investigation 
of the obscure problems of the Toltecs and Olmecs, and of the exten¬ 
sion nf Maya pcoplc.s on the Atlantic coast of the Mexican Gulf 
from Campeche as far as Tabasco and Vera Cruz. 

Attempts to trace the architecture of Central America directly 
from Clld-World types have not been successful, wliilc on the other 
hand its decoration shows proof of original invention, especially 
in the imitations of woodwork which passed into sculptured orna¬ 
ment when the material became stone instead of wood. Thus the 
architectural remains, though they fail to .solve the problem of the 
culture of the nations round the Gulf of Mexico, throw much light 
on it when their evidence is added to that of religion and customs. 
At any rate two things seen probable—first, that the civilizations 
oi Mexico and Central America were pervaded bv a common influence 
m rcligion, art, and custom; second, that this common element 
shows traces of the importation oi Asiatic idi-as into America. 

Bibliography.— The most illuminating and luudameiital work 
on Mexican archaeology is the Gesnmmelte AbhanUlungen, of Eduard 
tieler (vol, i., Berlin, 1902; vol. ii., 1904). For the earliest descriptions 
nf the ancient cities ol Mexico tlie writings of Ckigolludo, Igqida, 
Antonio del Rio, Sahagun, Torquemadu and others are ol the greatest 
value. The account by Antonio de Leon y Gama, Description 
htsloriea y cronolngtca de las dos piedta.s que . . . se Itallarun en 
la plaeci principal de Mexico el a»io de ijgo (Mexico, 1792; 2nd cd. 
by C. M. de Mustamentel), may be specially mentioned. Much of 
this material is to be found in Lord Kiiigsboniiigli’s monumental 
work ill 9 vols,, seq,, on the Antiquities of Mexico (London, 1831- 
1848). Alexander von Humboldt's Vues des Cordillires et monu¬ 
ments des peuples indigenes dr I'Amerique was published in Paris in 
l8i(>. At the beginning of tlie 19th century the colonial government 
undertook a comprehensive exploration of tlie liest known groups 
of rqins and three expeditions were made in 1805-1808 under the 
direction of Captain Guillaume Dupaix, accompanied by Luciano 
Castaneda as artist. Tlie reports were not published, however, until 
Kingsborough included them in ids work, though .some of the draw¬ 
ings appeared in other works. Ill many respects IJiese reports are 
the best of the early accounts. Another early explorer was the 
French artist Fr6dferic dc Wuldeck, who published Voyage pittoresque 
et archiologtque dans la province d'Yucatan (Palis, 1838), and whose 
collection of drawings appeared in iSbli, with the descriptive text 
by Brassenr de Bourbourg, under the title Monuments anciens du 
Mexique. Among other and later works, including some who have 
devoted themselves more especially to Maya inscriptions, are : 
Arnold and hrost, The Anurican Egypt (London, igoy); H. H. 
Bancroft, The Native Races of the Pacific States (5 vols., New York, 
1874-1870, vol, iv. is devoted to '‘Antiquities’’); A. F. BandeUer, 
Report on an Archaeological Tour in Mexico, jUSi (Archaeol. Inst, 
of America, papers, Am. Ser. 11 .); Leopoldu Uatres, Cuadro arqued- 
Idgico y etnograpeo de la Republica Mexicana (Mexico, n.d.); W. W. 
Blake, Catalogue of the Historical and Archaeological Collections of 
the National Museum of Mexico (Mexico. 1884); Eug. Bohan, Cuadro 
arqueoldgico y elnogrdpco de la Republica Mexicana (Paris, 1885): 
Daniel G. Brinton, The American Race (Now York, 1891) anq. 
Ancient Phonetic Alphabets of Yucatan-, Desir6'Charnay, The Ancient 
Cities of the New World (Transl. New York, 1887); Cliarnay and 
Viollet-lo-Duc. Citts et mines amSricaines (Paris, 18(13); Alfredo 
Chavero (ed.) Antigueda^s mexicanas (Mexico, 1892); Dupaix, 
Antiquiiis mexicatnes (Paris, 1834-1836); E. Forsteinann (numerous 
articles ,in Globus and other German publications, 1893-1897, on 
Maya inscriptions); E. T. Hamy, Decades americanae (Ruts, 1888, 
1898, 1902); Wm. H. Holmes, Archaeological Studies among the 
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Anient Ciliis of Mtxito (Paxte 1 , uid II. Field ColunbUn Museum, 
Chicago, 1893-1897): W. L eh m a nn, Mrgebtusst und Aufgaien der 
mexikanischen Forscnung (Archiv. fUr Anthropologic, ncue Folge, 
Ui. z; 1907), Eng. trails.; Methods and Results tn Mexican Research, 
by Seymour de Riooi (PariH, 1909); Theobert Maler, Neue Entdeehung 
von Rmnen-Stidten i« MitteUAnuriha (Globus, Ixx. 149-130, Braun- 
iichweig, 1896), and also contributions to American archaeological 
publications; A. P. Maudslay, Biologia Ccntrali-Americana-Archae¬ 
ology (London, 1897); J. F. A. Nadaillac, J^ehistoric America (New 
York, 1895); Zelia Nuttall, The Fundamental Principles of the Old 
and New World Civilisations (Arch, and Ethn. Papers, Peabody 
Museum, Cambridge, 1901); Antonio Penahel, Monumeutos del arte 
mexicano antiguo (i vol. text, z vols. plates; Berlin, 1890); Carl 
Sapper, Das nSrdliche Mittel-Ameriha (Braunschweig, 1897); Caecilie 
Saler, Auf alten Wegen in Mexico und Guatemala (B^lin, 1900); 
Eduard K. Seler, “ Der CJiarakter der azteldscben und Maya-Hmud^ 
schriiten " (Zeitschrift fiir Ethnologic, Berlin, 1888), and other papers 
in various German publications, John L. Stephens (F. Catherwood, 
artist). Travels in Central America (z vols.. New York, 1841), and 
Incidents of Travel in Yucatan (z vols.. New York, 1843). 

(E. B. T.; W. L.») 

11 .—Colonial Period. j^so-lSst. 

The conque.st of Mexico by the Spani.sh forces under Hernando 
Cortes {q.v) in 15Z0, and the death of the la.st Aztec emperor, 
Guatemozin, introduced what is known as the colonial period 
of Mexican history, which lasted down to the enforced resigna¬ 
tion of the last viceroy, O’Donoju, in 1821. During these three 
centuries, after a brief but most unsatisfactory experience of 
government by audiencias (i,';2i-i535), sixty-four viceroys 
ruled over New Spain. Of these a few were ecclesiastics : two 
had two terms of office; only two or three were of native birth, 
and their previous official life had always been passed in other 
parts of the Spanish dominions. 

New Spain was one of tour great viceroyalties, the other 
three being New Granada, Buenos Aires and Peru. Its viceroy 
ruled over districts differing in status and with over- 
CxtroiT**"'' conflicting authorities, .some of these 

being appointed directly by the king of Spain, and 
responsible to him. New Spain in its widest meaning includes 
the audiencias or judicial districts of Manila, San Domingo and 
Guatemala, and the viceroy had .some sort of authority over 
them : but in its narrower meaning it comprised the audiencia 
district of Mexico and the subordinate audiencia district of 
Guadalajara, which together extended from Cliiapas and Guate¬ 
mala to beyond the eastern Ixiundary of the modern state of 
Texas and northwards, eventually, to Vancouver's Island. In 
the course of the 18th century this came to consist of the follow¬ 
ing divisions: (i) the kingdom of Mexico, which included the 
peninsula of Yucatan but not the present state of Chiapas or a 
part of Tabasco, these belonging to Guatemala. Approximately 
its south border ran from a point slightly east of Tehuantepec 
to the bay of Honduras, and its north limit was that of the 
modem states of Michoacan and Guanajuato, then cutting across 
San Luis Polosi to a point just above Tampico. (2) The kingdom 
of New Galicia, including the pre.sent states of Zacatecas, Jalisco 
and part of San Luis Polosi. (3) The Nuevo Kegno de Leon 
(the present .state of that name). (4) ITie Provincias Intemas, 
i.f. ‘‘ interior ” regarded from the capital, viz. Nuevo Santander 
(Tamaulipas, and Texas to the bay of Corpus Christi, founded 
1749), the several provinces of Nuevo Biscaya or Chihuahua, 
Durango, Sonora with Sinaloa, Coaliuila, Texas (from Corpus 
Christi Bay to the mouth of the Mermenton in the present state 
of Louisiana), and the two Californios. 

The audiencia councils also advised the viceroy in matters 
of administration; and, as with other officials, his career was 
(lorerament Subject at its close to a formal examination by a 
mail Ortaal- commission-—a process known as “ taking his 
eathm. residencia." laical government till 1786 was largely 
in the hands of alcaldes majores and corregidores, the latter 
established in 1531 to look after the Indians, and both appointed 
by purchase. Towns, which were to some extent founded after 
the conquest as centres of civilization for the Indians, were 
governed by civic officials appointed in the first instance by the 
governor of the province, but subsequently as a rule purchasing 
their posts. 


The church rapidly supplemented the work of the conqueiora. 
The first Franciscan mission arrived in 1534,; other orders 
followed. The announcement of the apparitiem of n» Giant 
the Virgin to an Indian near Mexico city provided a amd the 
place of pilgrimage and a patroness in Our Lady of 
Guadaliqie; and the friars ingeniously used the hieroglyphic 
writing for instruction in Christian doctrine, and tau^t the 
natives trades, lor which they showed much aptitude. The 
university of Mexico was founded in 1553. The Jesuits estab¬ 
lished themselves in 1572, devoting themselves actively to the 
education both of whites and of natives, and were a powerful 
factor in the exploring and civilizing of the northern districts. 
The Inquisition was introduced in 1571. With the natives 
south of the latitude of Tampico there was little trouble after 
the Mixton War (in Guadalajara) in 1540-1562, save for occa¬ 
sional risings in Yucatin, Tehuantepec, and in 1711 in theNayarit 
mountain region west of Zacatecas, and Tamaulipas was con¬ 
quered in 1748; but the wild Indians of Sonora and New Mexico 
gave constant trouble to the missions and outlying .settlers. 
There were occasionally riots due to scarcity of corn (notably 
in Mexico itself in- 1692). As in other Spanish possessions, 
Indian labour was replaced or supplemented by that of negro 
slaves, but these were almost wholly confined to the coast regions 
of Vera Cruz and Acapulco, and early in the 19th century there 
were only some 10,000 in all. 

As the Spanish conquerors brought few women, there was 
much mixture of races. Among the pure whites—who were 
practically all of Spanish extraction—there were two 
well-defined classes, the Gachupines or chapetones, *««•/*"* 
Spaniards bom in Europe, said to be so named in 
allusion to their spurs, from Aztec words meaning “ prickers 
with the foot,” and the native-born or creoles: the former, 
though a small minority, had almost all the higher positions 
both in the public services and in commerce. Besides these there 
were five well-defined castas ; mestizoes (Indian and white); 
mulattncs (negro and white); Zambos (negro and Indian), who 
were regarded as specially vicious and dangerous; native 
Indians and negroes. But there were about a dozen inter¬ 
mediate “ named varieties,” of which the salio-atras (tending 
away from white) and tente en Voire (tending towards white) 
may he mentioned; and many of the last named eventually 
passed into the Creole class, sometimes by the decree of a court. 
The fact that the trade route to Manila passed through Vera 
Cruz, Mexico City and Acapulco entailed the settlement also of 
a few Chinese and Malays, chiefly on the Pacific roast. 

The natives were subject to tribute and kept in perpetual 
tutelage : divided at the conquest, with the land, as serfs of the 
conquerors, in reparlimientos or encamtendas, they 
were gradually freed at an early date from their 
.serfage, and allowed to sell their labour as they 
pleased; they were, however, to a great extent kept in villages 
or settlements, compelled to cultivate land which they held 
for their life only, and strictly controlled by the friars or the 
priests. Their numbers were several times seriously reduced 
by the mallazhuail, apparently analogous to yellow fever, but 
not attacking the whites, and unknown before the conquest. 
The negroes were allowed to buy their freedom gradually at 
rates fixed by the judicial authorities, and slavery seems never 
to have taken much hold except in the coast region. 

Of the events of this period only a bare outline can here be 
given. The term of office of the first viceroy, Antonio de 
Mendoza, was marked by the Mixton War, by an 
attempt to suppress the encomienda system, and by Bveutmt 
a violent epidemic among the natives. Under his tdas-iui, 
successor, Velasco, the measures token for the relief of the 
natives provoked the landowners to a conspiracy (repressed 
with great severity) to' set up Cortes’ son as king of New Spain. 
In 1568 the island of Sacrificios, near Vera Cruz, wasseiz^ by 
John Hawkins (q.v.), who was surprised by the Spanish fleet 
accompanying the new viceroy, de Almansa, and escaped with 
Sir Francis Drake (q.v.), but without the remaining ships of his 
squadron. In 157a and 1578, however, Drake took abundant 
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vengeance, and in 1587 Cavendish captured the Manila galleon— 
a success repeated in the next century. 

For the next sixty years an urgent question was the prevention 
of floods in the capital. Situated on the lowest of four lakes, 
TbtOnim- tvhose waters had only one small outlet from the 
agboftbt valley, it was only 4 ft. above the level of the 
Ctpitai. lowest, and was flooded on an average once in every 
twenty-five years. It had been protected under the native 
kings by a system of dikes, which were added to under the earlier 
viceroys, but serious inundations in 1553 and 1580 flooded the 
city, and the latter suggested the relief of the highest lake, that 
of Zumpango, by a tunnel carrying its chief affluent into a 
tributary of the Panuco, and so to the Atlantic. This, however, 
was not then undertaken, and when mooted again in 1603 was 
opposed as certain to involve a heavy sacrifice of Indian life. 
Another inundation, in 1604, suggested the transfer of the city 
to I'acubaya, but the landowners opposing and the city being 
again inundated in 1607, the Nochistongo tunnel was begun 
under the auspices of a Jesuit, Enrico Martinez, and roughly 
completed in eleven months. It passed under a depression in the 
mountains of the extreme north of the valley. Humboldt states 
that it was 6600 metres long, 3^ wide and 4 high. But it did 
nothing for the southern lakes, so that a further system of dikes 
was recommended in preference, in 1614, by the Dutch engineer 
Adrian Boot; it was inadequate for its work and, not being 
lined with ma.sonry, it was liable to be choked by falls. Repairs 
were suspended in 16*3, and a further inundation, with great 
losses of life, occurred from 1629 to 1634. The removal of the 
city was again mooted and, though sanctioned by the king of 
Spain, successfully opposed by the landowners. Another flood 
occurred in 1645. After a disastrous attempt to enlarge the 
tunnel in 1675, it was eventually converted into an open cutting, 
but the work was not finished till 1789, and the bottom was then 
29 ft. 6 in. above the level of the lowest lake. The drainage was 
only satisfactorily accomplished at the end of the 19th century 
(see below). 

A negro revolt in .the Vera Cruz region (1609) and an Indian 
rebellion in Sinaloa and Durango may be mentioned among the 
events of the earlier part of the 1 7th century. The 
SIM ^regular and secular clergy had early come into con¬ 
flict, particularly over the tithe and the control of 
the Indians; and in 1621, the marquis de Gelves, an energetic 
reformer, who as viceroy favoured the appointment of the 
regulars to deal with the natives, came into conflict with Arcli- 
bi-shop Serna of Mexico, who placed the city under interdict, 
excommunicated the viceroy and constrained him to hide from 
the mob. Some years later the bishop of Puebla, Juan de 
Palafox y Mendoza, transferred many native congregations 
from the friars to secular priests, and subsequently, in 1647, 
came into conflict with the Jesuits, whom he excommunicated, 
but who eventually triumphed with the aid of the Dominicans 
and the archbishop. The power of the church may be judged 
from the petition of the Ayuntamiento of Mexico to Philip IV. 
(1644) to stop the foundation of religious houses, which held 
half the property in the country, to suspend ordinations because 
there were 6000 unemployed priests, and to .suppress feast days 
because there were at least two per week. 

To check the Dutch and British corsairs the Barlovento 
(“windward”) squadron had been .set up in 1635; but the 
British capture of Jamaica (1(155) aggravated the 
danger to the Spanish convoys. During the rest of 
the century the ports of Yucatan and Central 
America were frequently raided, and in 1682 Tampico 
sufiered a like disaster; in May 1683 Vera Cruz itself was 
captured through stratagem by two buccaneers. Van Horn and 
Laurent, who plundered the town for ten days, committed 
shocking outrages, and escaped as the Spanish fleet arrived. 
In 1685-86 the Pacific coast was ravaged by Dampier and Swan, 
and in 1709 Woodes Rogers, with Dampier as pilot, captured 
the Manila treasure galleon, a feat repeated by Anson in 1743. 
But the European wars of the i8th century had little effect on 
Mexico, save that the privileges of trade given to Great Britain 


by the treaty of Utrecht fadhtated smuggling. In the first 
half of the i8th century we may note the appearance, intermit¬ 
tently at first, of the first Mexican periodical—the Caeeia de, 
Mexico —in 1722, a severe epidemic of yellow fever in 1736, and the 
establishment about 1750 of a standing army with a nucleus of 
Walloons and Swiss, negroes and Indians being excluded and 
the half-breeds admitted under restrictions. But the great 
event of the i8th century was the expulsion of the Jesuits from 
Mexico, as from the other Spanish dominions, in 1767, under 
orders from Charles III. They were arrested enmasseon the night 
of the 26th of June; their goods were sequestrated, and they 
themselves deported to Havana, then to Cadiz, Genoa, and even¬ 
tually Corsica. They had done much to civilize the natives and 
to educate the whites, and their expulsion, which was greatly 
resented by the Creoles, probably tended to increase the popular 
discontent and prepare for the overthrow of Spanish rule. 

In i7()g Don Jos6 de Galvez was sent out as special commis¬ 
sioner to devise reforms, with powers independent of the then 
viceroy, but without much immediate result. It 
was, however, a consequence of his work that in ooK»mBMt 
1786 the provinces and kingdoms were replaced by 
twelve intendencias (Guadalajara, Zacatecas, Durango, Sonora, 
Puebla, Vera Cruz, Merida, Uaxaca, Valladolid, Guonajato, San 
Luis Potosi, Mexico), who.se governors and minor officials were 
directly dependent on the viceroy, the former alcaldes, mayores 
and corregidores, who were very corrupt, being abolished. 
Possibly it is from this reform that we may date the antithesis 
of Federals and Centralists, which is so conspicuous in the history 
of republican Mexico. Among the later viceroys the Conde de 
Revillagigedo (1789-1794) de.serves mention as a progressive 
ruler who developed tommercc and improved administration, 
and took the first, but very imperfect, cen.sus, on which Hum¬ 
boldt based his estimate of the population in 1803 at 5,840,000. 

The European wars of the French revolutionary period 
interfered with the traffic with Spain, and so relaxed the bonds 
of a commercial system which hampered the manu- Beginaine* 
factures of Mexico and drained away its wealth, or Saw 
Already in 1783 the Conde dc Aranda had suggested 
to the Spanish king the scheme of setting up three Spanish- 
American kingdoms bound to Spain by perpetual treaties of 
alliance and reciprocity and by frequent royal intermarriages, 
and with the king of Spain as overlord. The plan was devised 
as a means of rivaling Anglo-Saxon supremacy, but was rejected 
through fear of the muted races predominating over the whiles. 
A similar fear helped to keep down the tendencies in.spired by 
French revolutionary literature, though plots occurred against 
the viceroy Branciforte in 1798 and 1799. But the real causes 
of the revolution were local. The chief was the Creole jealousy 
of the Spanish immigrants. There was oppressive taxation, 
restriction on commerce and manufacture in the interest of 
Spain, even vineyards having been prohibited; and the courts 
were very corrupt. But to these grievances was added in 1804 
the sequestration, to provide for Spain’s needs, of the benevolent 
funds \obras pias) in Mexico, amounting to about $45,000,000, 
and nearly all invested on mortgage. The mortgages were 
called in: forced sales were necessary, the mortgagers were 
frequently ruined, and less than a fourth of the total was realized. 
Other confiscations and exactions followed; and when the rule 
of Fernando VTI. was succeeded by that of Joseph Bonaparte, 
the municipality of Mexico invited Iturrigaray, the viceroy, to 
declare the country independent. He proposed the convocation 
of a national congress, but was overthrown by a conspiracy of 
Spaniards under one Yermo, who feared that they would lose 
their privileged position through severance from Spain. The 
two next viceroys were incompetent; further demands from the 
Spanish authorities in revolt against Joseph Bonaparte increased 
the disaSection, which was not allay^ by the grant of represen¬ 
tation in the Spanish Cortes to the colonies; and, on the demat^ 
being repeated by a third viceroy, Venegas, Creole conspiracies 
arose in Quer6taro and Guonajato. llieir discovery in 1810 
was followed by the outbreak of the revolution. Hidalgo, a 
parish priest, and Allende, a captain of cavalry, with forces 
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consisting largely of Indians, captured a stronghold at Guonajato | 
and even threatened the capital; but the revolutionists were 
defeated in i8ii at Calderon, and the leaders executed. Another ^ 
priest, however, named Morelos, continued the movement, and, j 
despite defeat in the terrible siege of Cuatla (now Morelos) on i 
the 2nd of May i8ia, raised the south, so that in the next year i 
his forces overran most of the kingdom of Mexico and held its ( 
southern parts, and he was able to convoke a congress and issue ( 
a constitution. But he also was captured, and executed at 
Mexico city in 1815. Though revolutionary movements still I 
continued, by 1817 only one leader, Vincente Guerrero, was left 1 
in the fidd. But in March i8ao the Spanish constitution, 1 
repudiated by King Fernando VII. soon ^ter his restoration, ; 
was restored after a military rising in Spain. It was promul- 1 
gated in Mexico, and the ecclesiastics and Spaniards, fearing 1 
that a Liberal Spanish government would force on them disen- 1 
dowment, toleration and other changes, induced Augustin de i 
Iturbide, who had already been conspicuous in suppressing the 
risings, to take the field in order to effect what may be called a 1 
reactionary revolution. ' 

111 .—Independent Mexico. I 

Thenceforward, till the second election of Porfirio Diaz to 
the presidency in 1884, the history of Mexico is one of almost 
ataenl continuous warfare, in which Maximilian’s empire 
ctmncttr- is a mere episode. The conflicts, which may at I 
istict. first sight seem to be merely between rival generals, 
are seen upon closer examination to be mainly (i) between the j 
privileged classes, i.e. the church and (at times) the army, and | 
the mass of the other civilized population; (2) between Central- j 
ists and Federalists, the former being identical with the army, , 
the church and the supporters of despotism, while the latter | 
repre.sent the desire for republicanism and local self-government. ; 
.Similar conflicts ore exhibited, though less continuously, by most ' 
of the other Spanish-American states. On both sides in Mexico ! 
there was an element consisting of honest doctrinaires; but rival 
military leaders exploited the struggles in their own interest, 
sometimes taking each side successively; and the instability was 
intensified by the extreme poverty of the peasantry, which 
made the soldiery reluctant to return to civil life, by the ubsmee 
of a regular middle class, and by the concentration of wealth in a 
few hands, so that a revolutionary chief was generally sure both 1 
of money and of men. But after 1884 under the rule of Diaz, 
the Federal system continued in name, but it concealed in fact, 
with great benefit to the nation, a highly centralized administra¬ 
tion, very intelligent, and on the whole both popular and 
successful—a nmdern form of rational despotism. 

Iturbide eventually combined with Guerrero, and proclaimed 
the “ Plan of Iguala,” which laid down, as the bases of the new 
Otami st'tte, the maintenance of the Roman Catholic 
itarMt religion and the privileges of the clergy, the establish- 
bKoauM ment of a limited monarchy, and equality of rights 
Bmptror, Spaniards and native-born Mexicans. Iturbide 

isi 2 -ia 23 . co-operation of the viceroy Apodaca, who, 

however, refused; but he was presently superseded by General 
O’Donojii, who, being unable to get beyond Vera Cruz, recog¬ 
nized the independence of Mexico. O'Donoju shortly after- i 
wards died; the Spanish government repudiated his act; and 
Spanish troops held the fortress of San Juan de Ulua, off Vera 
Cruz, till 1827. A provisional Junta, nominated by Iturbide, 
issued a declaration of independence (Oct. 1821), and nominated 
a regency of five, with Iturbide us its president. The first 
Mexican Congress met on the 24th of February 1822. A section 
of it favoured a republic; another, monarchy under Iturbide; 
another, which was broken up by the refusal of Spain (continued 
unlil 1836) to recognize Mexican independence, monarchy under 
a Bourbon prince. A conflict now arose between the republican 
majority and Iturbide, which was settled by a military pronuncia- 
miento in his favour, and the Congress elected him emperor, 
lie was crowned on the 21st of July 1822. Fresh conflicts broke 
out between him and the Congress, and Antonio Lopez de Santa 
Anna, captain-general of Vera Cruz, proclaimed a republic, 


promiaing to support the Plan of Iguala. He was defeated at 
Jolapa and driven to Vera Cruz; but the army deserted Iturbide, 
who was compelled to abdicate (April 19, 1823). The Con¬ 
gress deported him to Italy, and granted him a pension. He 
returned almost immediatdy, on the pretext that Spain was 
intriguing against Mexican independence, and on landmg 
(having been previously outlawed) was arrested and executed 
(July I, 1824). 

The Congress had meanwhile undone much of his work, and 
had divided into Federalists and Centralists, the latter largely 
Monarchists and Freemasons. The Federalists were strong 
enough to secure the adoption of a constitution (Oct. --4, 
1824) modelled on that of the United States, with additional 
clauses, notably one declaring the Roman Catholic religion 
to be alone recognized. A source of abundant discord was 
opened by the provision that each state should contribute 
its quota to the Federal revenues. No proper statistical 
basis for estimating the quotas existed, and the device gave 
each state a plausible reason for attempting secession on 
occasion. Moreover, the capital and some territory round it 
was made into a “ Federal district ’’—another grievance intensi¬ 
fying the antagonism of the state to the central power. The 
Freemasons had been largely instrumental in overthrowing 
Iturbide; they now divided into the Escoceses (lodges of the 
Scottish ritui), who were Monarchist and Centralist, and the 
Yorkinos, who took their ritual from New York, and their cue, 
it was alleged, from the American minister, Joel Poinsett. An 
I attempt at revolt, headed by Nicolas Bravo, vice-president, the 
I Grand Master of the Escoce.ses, was suppressed, but dissensions 
j ensued in the Yorkino party between the followers of President 
Guerrero (a man largely of native blood, and the last of the 
I revolutionary leaders) and of Gomez Pedraza, the pnaUtat 
' war minister. A conflict broke out, the Guerrerists ouurm, 

'■ were victorious, and the pillage of foreign shops in 
\ Mexico city (1828), among them that of a French baker, 
gave a basis for the foreign claims which, ten years later, 
caused the ‘‘Pastry War” with France. Meanwhile, attacks 
on Spanish ships off Cuba by a Mexican squadron, com¬ 
manded by an American, David Porter, had induced Spain 
to send an expedition to reconquer Mexico (1829) which was 
checked at Tampico by Santa Anna. During the inv^ion 
Vice-President Antonio Bustamante declared against President 
Guerrero; the bulk of the army supported him. Guerrero was 
deposed, and his partisans in the south were defeated at Chilpan- 
cingo (Jan. 2, 1831); and Guerrero, retiring to Acapulco, was 
enticed on board an Italian merchant-ship, and treacherously 
seized, tried and executed (Jon.-Feb. 1831). Next year, how¬ 
ever, a revolt broke out against Bustamante, which was joined 
by Santa Anna, and eventually resulted in a pronunciamiento in 
favour of Gomez Pedraza. He, and his successor, Vice-President 
Gomez Farias (1833), assailed the exemption of the clergy and 
of military officers from the jurisdiction of the civil courts, and 
the latter attempted to laicize higher education and to relax 
monastic bonds. Santa Anna took advantage of the situation 
to assume the presidency. He eventually became saatmAama, 
dictator, dissolved Congress (May 31,1834) and the Dictator, 
state legislatures, and substituted creatures of his 
own for the governors of the states and mayors of towns, then 
retiring into private life. A new Congress, having resolved 
itself into a constituent assembly, followed up this Centralist 
policy (Dec. 30, 1836) by framing a new constitution, the Siete 
Leyes or Seven Laws, which converted the states into depart¬ 
ments, ruled by governors appointed by the central authority, 
and considerably reduced popular representation. Antonio 
Bustamante became the first president under it. Bamtamaata, 
The French claims set up by the pillage of foreign PnaUtat, 
shops in Mexico had, however, remained unsatisfied. 
and in 1838 a French fleet blockaded the coa.st, bombarded 
the fortress of San Juan de Ulua, off Vera Cruz, and 
occupied the town. The Mexican government gave way, 
threatened by Federalist risings and secessions of states, which 
culminated in 1841. Santa Anna appeared; nominally as a 
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mediator, and put forward the bases of Tacubaya (Sept. a8, 
1841), abolishing all the Siete Leyes except the part re- 
SauAnoM lating to the judicial system, arranging for a new 
Ktttoni, constituent as.semblv, and reserving for the presi- 
dent (himself) full power of re-organizing the 
administration. The Centralist government, after a vain at¬ 
tempt to defeat him by professing a more thorough Federalism, 
gave way to force, and Bustamante was allowed to leave the 
country. But the new Congre.ss was too Federalist for Santa 
Anna, and he retired, leaving the reins to Nico as Bravo, under 
whom a new Centralist con.stitution was established (1843). 
This expressly retained the privileges of the clergy and army, 
and was in some respects more anti-Liberal than that of 1836. 

But new complications were now introduced by the question 
of Texas. 'Though a state of the Mexican Union, it had been 
settled from the United States in consequence of a 
OonWo" land grant given by the Spanish viceroy to Stephen 
"" ' Austin in i8ao, and had been estranged from Mexico 

partly by the abolition of slavery under a decree of President 
Guerrero, and partly by the prospect of the Centralist constitu¬ 
tion of 1836. ] t then seceded. Santa Anna attempted to reduce 
it, showing great severity, but was eventually defeated and 
captured by Houston at the battle of San Jacinto, and compelled 
to .sign a treaty recognizing Texan independence, which was 
disavowed on his return to Mexico. A slate of war thus con¬ 
tinued nominally between Mexico and its seceded member, 
whose independence was recognized by England, France and 
the United States. The slaveholders in the United States 
favoured annexation of Texas, and pressed the claims due from 
Mexico to American citizens, partly perhaps with the aim of 
forcing war. Most of these claims were settled by a mixed 
conunission, with the king of Prussia as umpire, in 1840-1841, 
and a forced loan was raised to pay them in 1843, which stimu¬ 
lated the revolt of Paredes against Santa Anna, who had returned 
topowerin 1844. It resulted in Santa Anna's downfall, imprison¬ 
ment at Perote and eventual exile (Dec. 1844 to Jan. 1845), 
and the election of General Jns6 Joaquin Herrera as president. 
But Herrera was displaced in' the last days of 1845 by a pronun- 
ciamiento in favour of Paredes, who undertook to uphold the 
national rights ag.iinst the United States, and who was elected 
president on the 3rd of January 1846. Texas had meanwhile 
applied for admission into the American Union. ■ The annexa¬ 
tion, rejected in 1844 by the United States Senate, was 
sanctioned on the i.st of March 1845, and carried out on the 
22nd of December 1845. 'The Mexican minister withdrew from 
Washington, and both sides made active preparations for war. 

The United States forces were ordered by l^esident Polk to 
advance to the Rio Grande in January 1846. They established a 
Wmrwltb Point 'Ysabel (behind the opening of Brazos 

United Santiago), and erected a fort in Texan territory, com- 
stmtee, manding Matamoros, on the Mexican side of the Rio 
IM 6 - 48 . Grande. This provoked the Mexican forces into a 
defensive invasion of Texas, to cut the American communications 
with Point Y.sabel. They were, however, defeated at Palo Alto 
(May 8) and Resaca de la Palma (May 0). There was an out¬ 
burst of warlike feeling in the United States (with a counter- 
movement in the North), and an invasion of Mexico was planned 
by three routes—from Matamoros towards Monterey in New 
Leon, from Sun Antonio de Bexar to Chihuahua, and from "Fort 
Leavenworth to New Mexico. Importance attaches chiefly to 
the movements of the first force under General Zachary Taylor. 
During the war preparations President Pairedes, suspected of 
intriguing to overthrow the Republic and set up a .Spanish 
prince, had to give place to his vice-president Bravo, who in his 
turn gme way before Santa Anna, who was hastily recalled from 
his exJB^t Havana to assume the presidency and the conduct 
of the war (Aug. 1846). He was allowed by the American 
squadron blockading Vera Cruz to pass in without hindrance. 
Probably it was thought his presence would divide the Mexicans. 

'The preparations of the United States took some months. It 
wps not till 4 e 5th of September 1846 that General Zachary 
Taylor could leave his d^pot at Camargo on the Rio Grande, 


and march on Monterey. It was taken by assault on the 
23rd of September; Santa Anna was defeated at Buena 
Vista (near Saltillo) on the 23rd of February 1847, and- 
forced back on San Luis Potosl. New Mexico was occupied 
without opposition; Chihuahua was occupied, but not held, 
owing to the difficulties in maintaining communication.s; and 
Upper California was seized in the autumn of 1846 by John 
C. Fremont, who had been exploring a route across the continent, 
and by the United States Pacific squadron, and made secure by 
the aid of the New Mexico expedition. But as Mexico still con¬ 
tinued to fight, it was determined to reach the capital via Vera 
Cruz. That city was taken by General Scott after a siege and 
bombardment (March 7 to 29,1847); and after winning the battle 
of Cerrogordo (April 18), and a long delay at Puebla, Scott 
marched on Mexico city, stormed its defences against ggeatly 
superior forces, and effected an entrance after severe fighting on 
the 13th of September 1847. This virtually ended the war; 
Santa'Anna was deprived of his command, and the treaty of 
Guadalupe Hidalgo, concluded on the 2nd of February 1848, 
reded to the United States 'Texas, New Mexico and 
Upper California, in return for a payment of 
$15,000,000 by the United States to Mexico, and 
the assumption of liability by it for the claims of its subjects 
which it had hitherto been pressing against Mexico. This pay¬ 
ment was doubtless intended to strengthen the United States’ 
title to the conquered territory. It is generally admitted that 
Mexico was provoked into aggression in order that additional 
territory might be available for the extension of slavery. 

The American forces were withdrawn in May and June 1848 
after the ratification of the treaty by Mexico. Under the presi¬ 
dency of Herrera(i848-i85i)attempt.s were madeto Hemra, 
restore order and the pultlic credit. An arrangement Prenineat, 
was effeeted with English holders of Mexican stock; 
an attempt was made to carry out a consolidation of the internal 
debt, which failed; the army was reduced and reorganized, and 
the northern frontier was defended by military colonies, formed 
partly of civilized Seminole Indians from the United State.s. 
Hut the financial situation was desperate; the federal revenue, 
mostly from customs— which were evaded by extensive smug¬ 
gling—was not half the expenditure; and Indian revolts in 
Yucatan (1847-1850) and in the Sierra Gorda had added to the 
strain. Arista succeeded Herrera as pre.sident (Jan, 185T), but 
resigned (Jan. 1853). 

Aftera sort of interregnum (Jan.-Marrh i583)Santa Anna was 
recalled (by a vote of the majority of the states under the Plan of 
Arrnyozareo, on the 4th of February' 1853, the result gaata Ama 
of a pronunciamiento), and made dictator in the in Power, 
interests of federation. His measures, partly in- i8Sj-nse. 
spired bv an able Conservative leader, Lucas Alaman, proved 
stronglv Centralist: one is especially noteworthy, the establish¬ 
ment of the ministry of “fomento,”or encouragement to public 
works, education, and intellectual and economic development, 
which is a conspicuous aid to Mexican welfare to-day. He 
also negotiated (at the end of 1853) the sale of the Mcsilla 
valley (now Arizona) to the United States, but the purchase 
money was soon dissipated. On the 16th of December 1853 
Santa Anna issued a decree making himself dictator, with the 
title of serene highness. On the ist of March 1854, at Ayutla 
in Guerrero, a section of the army under Colonel Villareal 
proclaimed the Plan of Ayutla, demanding Santa Anna’s depo¬ 
sition and the establishment of a provisional government to 
secure a new constitution. Among the leaders in the movement 
were Generals Alvarez and Comonfort, and it is said that Porfirio 
Diaz, subsequently president, then a young .soldier, made his 
way to Benito Juarez, then in prison, and arranged with him 
the preliminaries of the revolt. It spread, and Santa Anna left- 
the country (Au^, 1854).’ 

Two filibustering expeditions at this time—one by William 
Walker, afterwards notorious in Nicaragua, in Lower California 

1 Santa Anna tried to get back to politics in Mexico after 
Maximilian's fall, without success. He was amnestied with other 
exiles in 1874, and died in obscurity in 1876. “*■ 
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(Dec. 1653), the other by Count Raousset de Boulbon in Sonora 
(July 1854)—added to the general disorder. 

The provisional president, General Carrera, proving too Cen¬ 
tralist, was replaced by Alvarez (Sept. 34,1855), two of whose 
ministers are conspicuous in later history—Ignacio Comonfort, 
m i n i s ter of war, and Benito Juarez, minister of 
jum. finance. Juarez (b. 1806) was of unmixed Indian 
blood. The son of a Zapotec peassuit in a mountain 
village of Oaxaca, he was emplo)red as a lad by a bookbinder in 
Oaxaca city, and aided by him to study for the priesthood. He 
soon turned to the law, though for a time he was teacher of 
physics in a small local college; eventually went into politics, 
and did excellent work in 1847 governor of his native state. 
Juarez almost immediately secured the enactment of a law (Ley 
Juarez, Nov. 23, 1855) subjecting the clergy and the army to 
the jurisdiction of the ordinary courts. “ Benefit of clergy ” 
was the curse of Mexico. Officers and soldiers could be tried only 
by courts martial, the clergy (including numbers of persons in 
minor orders, who were practically laymen) only by ecclesiastical 
courts. The proposed reform roused the Clericals to resistance. 
Alvarez gave place (Dec. 8,1855) to his war minister Comonfort, 
who represented the less anti-(;ierical Liberals. He appointed 
a commission to consider the question of draining the valley of 
Mexico, which adopted the plan ultimately carried out in t^o- 
1900; suppressed a Clerical rising in ihrebla (March j 856), which 
was punished by a considerable confiscation of church property; 
sanctioned a law releasing church land from mortmain, by pro¬ 
viding for its sale, for the benefit, however, of the ecclesiastical 
owners (called after its author Miguel Lerdo de Tejada, brother 
of the subsequent president), and a new draft constitution, 
largely modelled on that of the United States (Feb. 5, 7857). 
The clergy protested violently, and the Plan of Tacubaya (Dec. 
17, 1857), which made Comonfort dictator, provided for the 
construction of a new constitution under his auspices. He was 
presently displaced by a thorough reactionary. General Zuloaga, 
and expelled from Mexico early in 1838; and for three years 
Mexico was a prey to civil war between two rival governments 
—the Republicans at Vera Cruz under Juarez, who, us Chief 
Justice of the Supreme Court, succeeded Comonfort; and the 
reactionaries at the capital. The latter were at first presided 
over by Zuloaga, who, proving incompetent, was replaced at 
the end of 1858 by Pezuela, who early in 1859 gave place to 
Miguel Miramon, a young, able and unscrupulous .soldier who 
was shortly afterwards accepted as “ con.stitutional ” president 
by his party. The Juarists were defeated outside the citv of 
Mexico twice, in October 1858 and on the nth of April 1859. 

On the second occasion the whole body of officers, 
^ who had surrendered, were shot with Miramon’s 

authority, if not by his express orders, together with several 
surgeons (including one Englishman, Dr Duval) (the fifty-three 
“ martyrs of Tacubaya ”). This atrocity caused great indig¬ 
nation in Mexico and abroad : the reactionists were divided; 
their financial straits were extreme, as the Juarists held all the 
chief ports. Juarez was recognized by the United States, and 
allowed to draw supplies of arms and volunteers thence; and in 
July 183c) he published laws suppressing the religious orders, 
nationalizing ecclesiastical property (of the estimated value of 
$43,000,000), establishing civil marriage and registration, trans¬ 
ferring the cemeteries to civil control, and, in short, disestablish¬ 
ing the church. But the apparent hopelessness of any ending 
to the conflict, together with the frequent outrages of both 
parties on foreigners, afforded .strong reasons for foreign inter¬ 
vention. Early in 1839 President Buchanan had recommended 
the step to Congress, which did not respond. On the 12th of 
December 1839 the M'Lean-Juarez treaty was concluded, which 
gave the United States a sort of disgui.sed protectorate over 
Mexico, with certain rights of way for railroads over the Isthmus 
of Tehuantepec and between the Rio Grande and Pacific. The 
American Senate, however, did not ratify the treaty, and a motion 
for its reconsideration late in i860 came to nothing, owing to the 
approach of the War of Secession. 

When Napoleon 111 . was in captivity at Ham he dreamed of 
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a Central America civilized and opened up to modem eaterpriee 
by a transoceanic canal: and the clerical refugees 01 Paris, 
among them Labastida, archbishop of Mexico, easily influenced 
the Empress Eugenie, herself a Spaniard, to interest her hus¬ 
band in the cause of centralized monarchy and the church : it 
is said that even in 1859 they had thoughts of setting up the 
Archduke Maximilian as ruler of Mexico. 

The question of a joint intervention of Great Britain, France, 
Spain Md Prussia was mooted between those powers in i860. 
Early in 1839 the outrages on British subjects bad Oytrtbrow 
caused the British minister to break off diplomatic o/jH/ranea, 
relations. Forced contributions had been levied by 
both sides on goods or bullion, being European property, the 
reactionaries being the worst offenders; and there were numerous 
cases of murder and robbery of Europeans. At last, on the 
17th of November i860, Miramon, under the plea of necessity, 
seiMd $630,000 in specie which had been left under seal at the 
British Legation and was intended for the bondholders. On 
the 22nd of December i860 his forces were routed by the Juarist 
general Ortega at Arroyozarco, and his government was over¬ 
thrown. 

Juarez entered Mexico city on the nth of January 1861. He 
soon found that his government was held responsible to Europe 
for the excesses of its rival as well as its own. Miramon’s govern¬ 
ment had violated the British Legation; the Spanish minister, 
the papal legate and the representative.s of Guatemala and 
Ecuador were expelled from the country for undue interference 
on behalf of the reactionaries; the payments on the Bmp»ma 
British loan were suspended by Juarez’s Congress in Mtrvta- 
July i86i; and various outrages had been committed 
on the persons and property of Europeans for which no redress 
could be obtained. The French charge d’affaires, Dubois de 
Saligny, who had been sent out in November i860, urged French 
intervention, and took up the Jecker claims, jeeker, a Swiss 
banker settled in Mexico, had lent Miramon’s government in 1839 
$730,000 (subject, however, to various deductions): in return, 
Miramon gave him 6 % bonds of the nominal value of $13,000,000 
which were ingeniously disguised as a conversion scheme*. Jecker 
had failed early in i860, Miramon was overthrown a few months 
later. Jecker’s creditors were mostly French, but he still held 
most of the bonds, and there is reason to believe that he won 
over Dubois de Saligny by corrupt means to support his claims. 
Intercepted correspondence (since confirmed from the archives 
of the Tuileries) showed that the Due de Morny promised Jecker 
his patronage in return for 30 % of the profits (De la Gorce, 
hist, du Second Empire, IV. c. i). An imperial decree natural¬ 
ized Jecker in France, and Napoleon III. took up his claim. A 
convention between Great Britain, France and Spain for joint 
interference in Mexico was signed in London on the 31st of 
Octolier x86i. A separate arrangement of the British claims 
was negotiated by Juarez, but rejected by the Mexican Congress, 
November 1861; and the assistance of the United States with 
a small loan was declined, Mexican territory being demanded 
as security. On the 14th of December Vera Cruz was occupied 
by .Spanish troops under Cieneral Prim; the French fleet and 
troops arrived soon after, with instructions to seize and hold 
the Gulf ports and collect the customs for the three powers till 
a settlement was effected; Great Britain sent ships, and landed 
only 700 marines. In view of the unhealthiness of Vera Cruz, 
the convention of Soledod was concluded with the Mexican 
government, permitting the foreign troops to advance to Orizaba 
and incidentally recognizing Mexican independence. But as 
the French harboured leaders of the Mexican reactionaries, 
pressed the Jecker claims and showed a disposition to interfere 
in Mexican domestic politics, which lay beyond the terms of 
the joint convention. Great Britain and Spain withdrew their 
forces in March 1862. 

More troops were sent from France. Their advance was 
checked by Zaragoza and Porfirio Diaz in the battle of Cinco 
de Mayo, on the 3th of May x86a; and in September of that 
year 30,000 more French troops arrived under General 
Forey. Wintering at Orizaba, they recommenced their advance 
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(Feb. 17,1863), besieged and reduced Puebla, and entered Mexico 
city on the 7th of June. A provisional government of Mexicans, 
Pnacb nominated directly or indirectly by Dubois de 
Bxptdithm, Saligny, adopted monarchy, ofiered the crown to 
ist 2 - 63 . Maximilian of Austria, brother of the Emperor Francis 
Joseph, and should he refuse, left its disposal to Napoleon III. 

Maximilian, after some difficulty as to renouncing his right 
of succession to the throne of Austria, accepted the crown 
Mmximlllam subject to the approval of the Mexican people, and 
Bmpuvr, reached Mexico City on the lathof June 1864. Juarez 
IS 64 . ni(‘.unwhile had set up his capital, first in San Luis 

PotosI, then in Chihuahua. 'Hie new empire was unstable from 
the first. Before Maximilian arrived the provisional government 
had refused to cancel the sales of confiscated Church lands, as 
the clericals demanded. When he came, a host of new difficulties 
arose. A new loan, nominally of about eight millions sterling, 
but yielding little more than four, owing to discount and com¬ 
mission, was raised in Europe, but no funds were really available 
for its service. Maximilian carried the elaborate etiquette of 
the court of Vienna to Mexico, but favouring toleration of 
Protestantism, and the supremacy of the Crown over the 
Church, he was too liberal for the clericals who had set him 
up. As a foreigner ho was unpopular, and the regimente of 
Austriiuis and Belgians which were to serve as the nucleus of 
his own army were more so. His reforms, excellent on paper, 
could not be carried out, for the trained bureaucracy necessarj’ 
did not exist. For a time he nominally held sway over about 
two-thirds of the country—roughly, from lat. 18“ to 23®, thus 
excluding the extreme north and south. Oaxaca city, under 
Porfirio Diaz,^ capitulated to Bazaine—who had superseded the 
too pro-clerical Eorey in October 1864—in February 1865, and 
by the autumn of that year the condition of the Juarists in the 
north seemed desperate. But the towns asked for permanent 
French garrisons, which were refused, as weakening their own 
power of self-defence. Instead, the country was traversed by 
flying columns, and the guerrillas dealt with by a French service 
of “ contre-guerrilla,” who fought with much the same savagery 
os their foes. Directly the French troops had passed. Republican 
band.s sprang up, and the non-combatant Mexicans, to save 
themselves, could only profess neutrality. Yet on the 3rd of 
October 1865, Maximilian, misled by a false report that Juarez 
had left the country, iasued a decree declaring the Juarists 
guerrillas, who, whenever ruptured, were to be tried by court 
martial and shut. Mexican generals on both sides had done 
as much. But Maximilian’s decree prepared his own fate. 

The American Civil War ended in the spring of 1865, and a 
strong popular feeling was at once manifested in favour of 
asserting the Monroe doctrine against Maximilian's government. 
In the summer there were threatening movements of United 
maxlntlllrna States troops towards the Rio Grande; early in 1866 
dnmiaa by Napoleon III. announced his intention of withdrawing 
PrtBce. }jis lorces; in response to a note of .Seward, the 
United States secretary of state, of the 12th of February 186G, 
he was induced to promise their return by three instalments— 
in November 1866, March and November 1867. Maximiliitn 
now turned for support to the Mexican clericals; meditated 
abdication, but was dis.suaded bv his wife Charlotte, the daughter 
of Leopold 1 . of Belgium (and “ the better man of the two,” as he 
had once jestingly said), who went to intercede for him with the 
emperor of the French. Finding him obdurate, she went on to 
appeal to the pope; while at Rome she went mad (end of 
September 1866). 

Maximilian had meanwhile drawn nearer to the clericals and 
farther from the French, and, to ])rotect French interests, 
Napioleon III. had decided to send out General Castelnau to 
supersede Bazaine, arrange for the withdrawal of the French 
forces in one body, and restore the Republic under Ortega, who 
had quarrelled with Juarez, and was therefore, of all republicans, 
least 'Unacceptable to the clericals. But fearing the prospect, 
they induced Maximilian, who had retired to Orizaba for his 
’ Diaz refused parole, and was confined at Puebla for some months, 
bat made his escape, and was soon in the held again. 
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health, to remain. He yielded on condition that a congress of 
all parties should be summoned to decide the fate of the empire. 
Hereupon he returned to the capital; the Juarist dominion 
extended rapidly; the French troopis left (in one body) on the 
5th of February 1867, and shortly after Maximilian took com¬ 
mand of the army at Queritaro. Here, with Miramon, he was 
besieged by the Juarists under Escobedo, and the garrison, 
when about to make a last attempt to break out, was betrayed ‘ 
by Colonel Lopez to the besiegers (May 15, 1867). Extemionoi 
Maximilian, with the Mexican generals Miramon and Mmximiiima. 
Mejia, was tried by court martial, and, refusing (or 
neglecting) to avail himself of various opportunities of escape, 
was convicted on charges which may be summarized as rebellion, 
murder and brigandage, on the 14th of June, and shot, with 
Miramon and Mejia, on the 19th of June 1867, despite many 
protests from European governments and prominent individuals, 
including Garibaldi and Victor Hugo. (An effort to save him 
made by the U.S. Government was frustrated by the dilatoriness 
of the U.S. Minister accredited to Juarez’s government.) After 
considerable difficulty with the Republican government, his 
body was brought to Europe. 

Meanwhile Porfirio Diaz had captured Puebhi (April 2) and 
besieged Mexico City, which fell on the 21st of June. The last 
anti-Jiiarist stronghold (Inayarit) submitted on the 
20th of July 1867. A good deal of discontent existed 
among the republican rank and file, and Juarez’s 
election in October to the presidency was opposed by Diaz’s 
friends, but without success. But so soon as Juarez was elected, 
insurrections broke out, and brigandage prevailed throughout the 
lollowing year. There were unsuccessful insurrections also in 
1869 (clerical) and 1870 (republican), but an amnesty, passed 
on the 13th of October 1870, helped to restore peace; trouble 
again arose, however, at the 1871 election, at which the candidates 
were Juarez, Sebasli.m Lerdo de Tejada and Diaz. Juarez’s 
continued rc-clertion was regarded as unconstitutional, and no 
party obtaining a clear majority, the matter wa.s thrown into 
Congress, which elected him. Diaz’s .supporters refused to 
recognize him, and a revolution broke out, which went on 
sporadically till Juarez’s death on the i8th of July Death of 
1872. Sebastian Lerdo de Tejada, as president of Jaanx, 
the Supreme Court, succeeded him, and amnestied 
the rebels, but made no further concessions. In the next year, 
however, laws were passed repeating in a stronger form the 
attacks of 1857 on the supremacy of the Church, and prohibiting 
monastic life. The first day of 1873 was marked by the open'ng 
of the Vera Cruz & Mexico railway, ftolestant admlola- 
missions established themselves (with some opposi- tntloaof 
tion) in the country, and diplomatic relations were Lerdo de 
renewed with F'rance and Spain (1874). But towards 
the close of Lerdo do Tejada’s term he was suspected of aiming at 
a dictatorship, and Diaz, whom he h.'id proscribed, made prepara¬ 
tions for a rising, then retiring to Texas. At the beginning of 
1876 the revolution broke out in Oaxaca with the plan of 
Tuxtepec, which was adopted by Diaz, and proclaimed as the 
plan of Palo Blanco (March 21). Diaz’s attempt to raise the 
north, however, failed, .and, trying to reach Vera Cruz by sea, 
•he was recognized on the steamer, and recaptured while attempt¬ 
ing a four-mile swim ashore. The purser, however, made it 
appear that he had again jumped overboard, concealed him 
for some days—generally inside one of the saloon sofas—and 
helped him to get ashore in disguise at Vera Cruz. He then 
escaped to Oaxaca and raised a force. Lerdo was declared 
re-elected, but was overthrown by Diaz after the battle of 
Tecoac (Nov. 16, 1876) and forced into exile (Jan. 1877), and 
Diaz was declared president on the 2nd of May Partirlo 
1877. A law forbidding the re-election of.a presi- oiax 
dent till four years had elapsed from his retirement Preeideat, 
from office was passed in the autumn of that year. 

® Lopez said he acted as Maximilian’s agent, but his story rested 
on an alleged letter from Maximilian which was discredited as a 
forgery. 1116 evidence of his treason was published in Bl NaciotfM 
of Mexico, Sept, ii, 1867. 
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Diaz's first presidency (i87»-i88o) was marked by some 
unsuccessful attempts at revolution notably by Escobedo from 
Texas in 1878, and by a more serious conspiracy in 1879. 
Diplomatic relations were resumed with Spain, Germany, Italy 
and some South American states (1877), and France (1880). 
There were some frontier difficulties with the United States, 
and with Guatemala, which revived a claim dropped since 1858 
to a portion of the state of Chiapas; and there was considerable 
internal progress, aided by a too liberal policy of subsidies to 
railways and even to lines of steamships. The boundary questions 
were settled under President Gonzalez (1880-1884); relations 
with Great Britain were renewed in 1884. The claims of the 
railways, however, necessitated retrenchment on official salaries, 
and the president’s plan for conversion of the debt roused 
unexpected and successful opposition in an ordinarily sub¬ 
servient Congress. At the end of 1884 Porfirio Diaz was again 
elected president, and was continually re-elected, the constitution 
being modified expressly to allow him to continue in office. 

The history of Mexico from 1884 to 1910 was almost void of 
political strife. President Diaz’s policy was to keep down 
disorder with a strong hand; to enforce the law; to 
aadir'aiME railway development and economic progress; 

to develop native manufactures by protective tariffs; 
to introduce new industries, e.g. the production of silk and 
wine, of coca and quinine; to promote forestry; to improve 
elementary and higher education—for all which purposes the 
Mini.sterio del Fomento is a potent engine,; to encourage coloniza¬ 
tion; and, above all, to place the national credit on a sound 
basis. The first step in this process was a settlement of the 
PiuMHcial British debt by direct arrangement with the bond- 
norgaaiEm- holders. In i8qo the Spanish bondholders’ claims 
Moo. satisfactorily, arranged also. In 1891 the tariff 

was made more protectionist. In 1893 the depreciation of 
silver necessitated .stringent retrenchment; but the budget 
balanced for the first time during many years, the floating debt 
was converted, and a loan raised for the completion of the 
Tehuantepec railway. After iSgfi substantial annual surpluses 
were, spent in reducing taxation and in the extinction of debt. 
In 1895 the 6 % external debt was converted into a 5 % debt, 
the bonds of which remained at a premium for 1902; in 1896 
the alcabalas or interstate customs and municipal octrois were 
abolished, and replaced in part by direct taxation and increased 
stamp duties. 

The institution by Diaz of the guardias rurales, a mounted 
gendarmerie composed of the class who in former days drifted 
PmcHication int” revolution and brigandage, was a potent means 
aitba of maintaining order, and the extension of railways 

Country. and telegraphs enabled the government to cope at 
once with any disturbance. The old local revolutions practi¬ 
cally disappeared. In 1886-1.887 there were some disturbances 
in Coahuila, New Leon, Sinaloa and Tamaulipas; subsequently 
hardly anything was heard of such disorders except on the 
Texan frontier, where in i8qo Francisco kuiz Sandoval and in 
1891 Catarino Garza made incursions into Mexico. Occasionally 
the Church gave trouble—the presence of foreign priests was 
complained of; attempts to evade the law prohibiting conventual 
life were detected and foiled (1891, 1894); and there were Indian 
risings, repressed sometimes with great severity, among the 
Mayas of YucatAn, whose last stronghold was taken in 1891, 
and the Yaquis of Sonora (1899-1900). Under federal and 
democratic forms, Diaz exercised a strictly centralized and 
personal rule. He was invited to approve the candidates 
proposed for state governorships; in all law cases affecting 
the government or political matters the judges asked his 
opinion; he drafted bills, and discussed their text with individual 
members and committees of congress. Similarly, the state 
legislatures, as well as the judges and municipal officers, were 
actually or virtually selected by the state governors, who were 
practically agents of the president. Now and then the old 
passions broke out; in September 1898 an absurd attempt to 
assassinate President Diaz was made by a countryman named 
Arroyo, but discontent with Diaz’s rule was apparently confined 
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to a small minority.> In 1909 indeed there were some duquieting 
symptoms. Owing to Diaz’s age the vice-presidency had been 
revived in 1904, and Don Ramon Corral elected to it; but at 
the elections of 1909 a movement arose in favour- of replacing 
him by General !^mardo Reyes, Governor of Nuevo Leon, but 
be was disposed of by an official commission to study the 
milit^ systems of Eurc^e. It was, therefore, regarded as 
certain that, should President Diaz die in office, Senor Corral 
would succeed him without serious difficulty. 

In foreign affairs the rule of Diaz was uneventful. There 
were transient disputes with the United States (1886, 1888). 
In 1888-1890 and 1894-1895 a boundary dispute 
with Guatemala became serious. But Guatemala 
gave way at the threat of war (Jan. 1895) and a new 
treaty was made (April 1, 1895). Again in 1907 there was some 
friction owing to the murder of a Guatemalan ex-president by a 
compatriot in Mexico : later in the year, however, the Mexican 
government was active in stopping a war between its Central 
American neighbours. In the difficulty between England and 
the United States over the Venezuelan boundary (Dec. 1895) 
Mexico expressed strong adherence to the Monroe doctrine in 
the abstract, and suggested that its maintenance should not be 
left wholly to the United States, but should be undertaken by 
all American powers. The first Pan-American congress met in 
Mexico City in 1901, and the country was represented at the 
second, held in Rio Janeiro in 1906. Mexico also took part in 
establishing the permanent Central American Court of Arbitra¬ 
tion, inaugurated on the 25th of May 1908 at Cartago, Costa 
Rica, under the Washington treaties of December 1907, and 
showed readiness to associate herself with the government of 
her great northern neighbour in preserving p>eace among the 
Centra! American States. On the 17th of October 1909 
President Taft and President Diaz exchanged visits at the 
frontier at El Paso, Texas. 

In brief, under President Diaz’s rule the history of Mexico 
is mainly economic. In the six financial years 1893-1894 to 
1899-1900 inclusive the yield of the import duties 
increased by upwards of 80 %; the revenue from 
stamps over 60 %, though the duties were reduced; ^ 
the postal revenue from 1895-1896 to 1899-1900 rose 60 %; 
the telegraph revenue over 75 %. Again, in 1898-1899 the 
total ordinary revenue of the state was £6,013,921; in 1906- 
1907 it had increased to £11,428,612, or by more than 90 %, 
and though 1907-1908 was a year of depression its total revenue 
(£11,177,186) exceeded that of any year save its immediate 
predeccs.sor. The great drainage scheme which completed the 
works of the 17th century by taking out the surplus waters of 
the southern lakes of the valley of Mexico was devised in 1856, 
begun under Maximilian, proceeded with intermittently till 1885, 
then taken up with improved plans, practically completed by 
1896, and inaugurated in 1900; “ the harbour of Vera Cruz was 
finished in 1902; the Tehuantepec railway, likely to prove a 
formidable rival to any interoceanic canal, was opened on the 
24th of January 1906. All three were the work of an English 
firm of contractors, the head of which was Sir Weetman Pearson. 
American, and later Canadian, capital and enterprise have also 
been very largely concerned in the development of the country; 
and its progress was not permanently interfered with by the 
great earthquakes of April 1907 and July 1909 at Acapulco, 
and the floods in August 1909 at Monterey. In 1891 elementary 
education was reorganized, and made compulsory, secular and 
gratuitous. Great attention has been paid to higher education, 
and—at least in the hospitals—to modern sanitation and 
hygiene. 

Authoritiks. —For English readers the standard work is H. H. 
Bancroft, Collected Works (Histories of the Pacific States, Central 
America, &c., vols. x.-xiv. (Mexico, 1521-1887) with vols. xv.. xvi. 


‘ Don Augustin Iturbide, grandson of the emperor, godson and 
(perhaps) at one time the destined heir of Maximilian, was turned 
out of the army and imprisoned in 1890 for abusing President Diaz, 
• For a full account of the works see J. B. Body in Proceedings 
of the InsMuSion of Civil Engineers, cxliii. 286 sqq. 
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(Toxu), and voL xvii. (New Mexico, Ac.). Mention may ahto be 
made oi Gaston Koutier's Htstoire de Mexique (1^93). Standard 
Mexican authorities are : C. M. de Bustamante. Quadra hxstorica 
de la revolucion mexteana (6 vols., Mexico. 1(^32-1846); Lucas 
Alaman, Historia d$ Mexico (Mexico, i849->i852); N. de 21 amacois. 
Uxstofia de Mexico desde sue hempos mas remolos hasia nostras dtas 
(19 yols., Barcelona, 1870-1882); J. E. Hernandez y Davalos, Colec^ 
cion de documentos para la historia de la Independencia (Mexico, 

6 vols.). A huge and informative illustrated work, edited by Justo 
Sierra (3 voU. large 4to), sumptuously produced and badly translated, 
is Mexico, its Social Evolution (BarceloDa. 1900-1904); a useful and 
handy chronicle is Nicolas Leon's Compendio de la historia general 
de Mexico kasta cl aHo de 1^00 (Mexico and Madrid, 1902). rur the 
colonial period, Alexander v. Humboldt, Essai politique sur la 
royaume dc la Nouvelle Espagne (Paris, 1811. 2 volfi., and atlas; also 
an English translation). For the war with the United States see 
R. S. KtpJev, The War with Mexico (New Y’ork, 1849); K. D. Mans¬ 
field, The Mexican War (New York, 1849); and Winfield Scoit's 
Memoirs. For Maximilian, the Blue-books on Mexican aflairs 
contained in Accounts and Papers (presented to parliament), vol. 
Ixv. iHi> 2, and vol. Ixiv. i8(>3, are valuable; H. de Keratry, La Crianoe 
JecUcr; I’empereur Maximilwn.son Mevation et sa chulc (ti'cuisiatcd into 
English by Venables); l.a Contre-guerrilla iran^aise au Mcxujue, are 
specially noteworthy; Prince Felix ftalm-Salm's Diarv gives valuable 
information as to Maximilian's decline and fall. AlsoDelaGorcCy His- 
toire du second empire, vois. iv. v.; J. F. Domencch, L'Empire mext- 
Cain (Mexico, 18O6), and Le Mexique tel qu'ilest (Paris. 180?); Daran, 
El General Miguel Miramon (in French) (Rome, iHHO); Schmidt von 
Tavera, Gcsch. d. Pegterung d. Kaisers Maximthan I. (Vienna, 1903). 
Ulick Ralph Burke's Life of Benito Juarez (London, 1H94) is of con¬ 
siderable value and interest. For the period since 1887 inlorination 
in English must be sought chiefiy in magazine articles : Matias 
Romero, " The Garza Raid and its l.essons,*^Vt>r^/r Amernan lieview 
(Sept. 1892); Don Agustin Uurbidc, “Mexico under Diaz," ibid. 
(Tunc 1894); Romero, “The Philosophy of Mexican Revolutions," 
ibid. (Jan. 1890); and C. F. Lummis, The Awakening of a Nation " 
(New York, i8y8, previously in Harper’s Magazine), arc valuable 
a.s giving information (especially the last named) and points of view. 
Van Dyke, “ Politics in Mexico." Harper’s Magazine (1885), vol. 
Ixxi., gives particulars of the opposition to Gonz^ez's debt conver¬ 
sion scheme of 1884. President Diaz's message of November 1896. 
giving an account of his stewardship iruui 1884 to that year, lias 
been translated into French {Rapport du GStUral Porfirio Diaz . . . 
h ses compatriotes sur les actes de son administration, (S’C.), edited 
by Auguste G^nin (Paris, i^97)< The early constitutions of the 
Republic have been published (m Spanish) m three volumes; a study 
oi that of 1857 by B. Moses (of the university of Caliloruia) is in the 
Anna/s of the American Academy of Political Science, 11. i. 1891. 
Various books, chiefly American, have been written on Mexico of 
late years from a tourist's standpoint. Mrs Alec I'wccdie's Mexico 
as 1 saw it (Londou, 1901) and Life, of Porprw Diaz (1900) contain 
valuable information personally obtained from good authorities 
in Mexico. See also Percy F. Martin, Mc,xu.o of the Tyuentieih Century 
(2 vols.,London, 1907); and C. R. Knock, Me.rico (1909). (J. 5 . Ma.) 

MEXICO, a state of the republic of Mexico, bounded N. by 
Hidalgo, £. by Tlaxc.ala and Puebla, S. by Morelos and Guerrero, 
and W. by Michoaedn. Pop. (1900), 934,468, largely Indian. 
Area, 9247 sq. m., a large part of which lie.s within that great - 
depression of the Mexican plateau known us the Valley of 
Mexico. Enclosed within its boundaries, except on the south, 
is the Federal District and capital city of Mexico with an area 
of 463 s<j. m., which is not included in that of the state. The 
state is divided into two unequal parts by the .Sierra de Ajusco 
and Montes de las Cruces, which form a wooded ridge across it 
from east to west, with a general elevation of about 10,000 ft. 
above sea-level, or about 2500 above the plateau level. These’ 
ranges are part of a broken irregular chain which sometimes 
bears the name of Aiutiuac. A considerable part of the northern 
plateau ccasisls of a broad plain, once the bed of a great lake 
but now covered with swamps, sodden meadows and lakes. 
The surrounding country drains into this depression, but an arti¬ 
ficial outlet has been created by the opening of the Tcquixquiac 
tunnel. Beyond its margin the plateau drains westward to tlie 
Pacific through the Lerma, and north-east to the Gulf through 
the San Juan and Panuco. South of the Sierra de Ajusco the 
country is roughly mountainous and drains to the Pacific 
through tributttfie.s of the Balsas. Within the lacustrine de¬ 
pression of the north are the lakes of Zumpango. San Cristobal, 
Xaltoc&n, Chaleo, Xochimilco, and Texcoco, the latter three 
lying partly or wholly in the Federal District., Texcoco has the 
lowest level and its water is brackish and undrinkable, though 
ititat of the streams flowing into it and of the other takes is sweet. 


Lake Xochimilco is celebrated for its “ floating gardens or 
chinampis (see Mexico, Fedskal District or). The principal 
industries of the state are agricultural, and the principal pro¬ 
ducts are cereals, sugar, maguey (from which “ pulque ’’ is 
made), coffee and fruit. Stock-raising has also had a profitable 
development, owing to the proximity of the national capital. 
The manufacturing industries are important: among the 
manufactures are cotton and woollen fabrics, flour, dairy pro¬ 
ducts, glass-ware, pottery, bricks, wines and spirits. The 
making of “ pulque ” from the sap of the maguey plant (i 4 faii« 
americatia) is the chief industry of the state, anil the product 
is exported in large quantities to the national cupit^. The 
State is traversed by the Central, National, Mexican International 
and Interoceanic railways, and by short lines from the rmtional 
capital to neighbouring town-s. The capital is Toluca, and other 
important towns are Zumpango (pop. 5942 in 1900), 30 m. N. 
of the national capital, Tenango del Valle (5881 in 1900), 15 ni. 
S.E. of Toluca, and Lerma (estimated, 7200), near the western 
frontier of the state. 

MEXICO, a city and the county-seat of Audrain county, 
Mi.ssouri, U.S.A., N.E. of the centre of the state, and about 
no m. N.W. of St Louis. Pop. (1890), 4789; (1900), 5099, 
of whom 948 were negroes and in were foreign-born. It is 
served by the Chicago & Alton, the Chicago, Burlington & 
Quincy, and the Wabash railway systems. Mexico is the seal 
of Hardin College and Conservatory of Music (Baptist, 1873), 
for young women, an institution founded and endowed by 
Charles H. Hardin (1820-1892), governor of the state in 1872- 
1874, and of the Missouri Military Academy (1889). The city is 
.situated in the blue grass region of Missouri, and is a shipping- 
point for horses and mules. Among the manufactures are flour, 
shoes anil fire-clay products. Mexico was laid out us “ New 
Mexico ” in 1836, and became the county-seat under its present 
name in 1837. It was incorporated as a town in 1855, was 
entered by the Wabash road in 1858 and by the Alton in 1872, 
and was first chartered as a city in 1874. 

MEXICO CITY, capital of the ]<.epubiic of Mexico and chief 
town of the Federal District, near the southern margin of the 
great central plateau of Mexico, in lat. 19” 25' 45" N., long. 
99" 7' W. It is about 200 m. in a direct line W. by N. of Vera 
Cruz, its nearest port on the Gulf of Mexico, with which it is 
coimected by two railway lines, one of which is 2O4 m. long; and 
about j8i m. in a direct line N.N.E. of Acapuko, its nearest 
port on the Pacific, with which it is connected partly by rail 
and partly by a rough mountain trail (the camiiu) real) to the 
coast. Pop. (1900), 344,721. 

The city stands on a small plain occupying the south-westeni 
part of a large lacustrine depression known a.s the Valley of 
Mexico (El Valle de Mexico), about 3 m. from the we.stem shore 
of Lake Texcoco, whose waters once covered a considerably 
part of the ground now occupied by the city. The Valley, 
including the drainage ba.sin of i.akc Zumpango, has an area 
of 2219 sq. m. (1627 sq. m. without that basin). The elevation 
of the city above sea-level is 7415 ft., only a few feet above the 
level of Lake Texcoco. The general elevation of the Valley 
is about 7500 ft., that of Lake Zumpango being 7493 ft., and 
of Lake Chaleo 7480 ft. The rim of the Valley is formed liy 
spurs of the transverse cordillera on the north and south sides— 
the Sierra de Guadalupe (650 to 750 ft. above the city) on the 
north, and the Sierra Nevada with its .snow-clad peaks of 
Popocatapetl and Ixtaccihuatl further away to the south-east— 
and by a part of the Sierra de Ajusco, known as the Montes de 
las Cruces, from which the greater part of the city’s water supply 
is derived. Lake Texcoco (Tezcoco or Tezcuco) is u compara¬ 
tively shallow body of brackish water, with an area of about 
11^ sq. m., and is fed by a number of smsdl streams from the, 
neighbouring mountains, and by the overflow of the other lakes. 
Its shores are swampy and desolate and show considerable belts 
of saline incrustations with the fall in its level. The Aztecs 
settled there because of the security afforded by its islands and 
shallow waters—their city, Tenochtitlin, being so completely 
surrounded by water that a handful of warriors could easily 
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defend fts approaches against a greatly saperior force. The 
Chaleo and Xocbimilco If^e.s, 8 or 9 m. to the southward, which 
are separated by a narrow ridge of land, are connected with the 
lower part of the city by an artificial canal, called “ La Viga,” 
16 m. long and 30 ft. wide, which serves as an outlet for the 
overflow of those lakes and as a waterway for the natives who 
bring in flowers and vegetables for sale. Lake Xochimilco, 
celebrated for its chinampas, or “ floating gardens ” (see Mexico, 
Federal District or), is supplied very largely by fresh-water 
wrings opening within the lake itself, which the city has partially 
diverted for its own water supply. Lake Chaleo is also greatly 
reduced in size by railway fillings and irrigation works, to the 
great distress of the natives who have gained their living by 
fishing in its waters since long before the Spanish conquest. 

The climate of the city is temperate, dry and healthful. 
The temperature ranges from a minimum of 35“ F. in winter 
to a maximum of 79“ in summer. The winter range is 35° to 
68°, and the summer 50” to 79“. The nights are always cool. 
The year is divided into a wet and dry season, the former from 
April to September, the latter from October to March. The 
rainfall, however, is light, about 30 to 25 in., but, with the 
assistance of irrigation, it serves to sustain a considerable degree 
of cultivation in the neighbourhood of the city. The health of 
the city, unfortunately, does not correspond with its favourable 
climatic conditions. With a wet, undrained subsoil and a large 
population of Indians and half-breeds living in crowded quarters, 
the death-rate has been notoriously high, though the completion 
of the Valley drainage works in 1900, supplemented by under¬ 
ground sewers in the better parts of the city, and by better 
sanitation, have recently improved matters, the atmual death- 
rate per 1000 was 54 per 1000 for the Federal District in 
1901, 50 in 1902, 48 in 1903, 46 in 1904, and 56 in 1905; the 
increase for the last-mentioned year being due to an epidemic of 
typhus fever. 

The city is laid out with almost unbroken regularity and is 
compactly built—the streets running neatly with the cardinal 
points of the compass. 'I'hc new and better residence sections are 
on the western side; the poorer districts are on the eastern side, 
nearer the swampy shores of Lake Texcoco. As the name of 
a street changes with almost every block, according to the old 
Spanish custom, a list of street names is sometimes mistakenly 
accepted as the number of continuous thoroughfares in the city, 
so that it has been said that Mexico has 600 to 900 streets and 
alleys. An attempt was made in 1889 to rename the streets— 
all running cast and west to be called avenidas, all rutming north 
and south calles, and all continuous thoroughfares to have but 
one name—but the people clung so tenaciously to the old names 
that the government was compelled to restore them in 1907. 
Outside the Indian districts of the eastern and soutbeni out¬ 
skirts, the streets are paved with asplialt and stone, lighted with 
electricity and gas, and served with an efficient street railway 
service. The political and commercial centre of the city is the 
Plaza Mayor, or Plaza de la Constitucibn, on which face the 
cathedral, national palace, and municipal palace. Grouped 
about the Plaza rie Santo Domingo are the old convent and 
church of Satito Domingo, the court of the Inquisition now 
occupied by the School of Medicine, the offices of the Department 
of Communicaciones, and the old custom-house (aduuna). Close 
by are the old church of the Jesuits and the mechanics’ school 
(artes y oficim) with its large and well-equipped shops. Among 
other well-known platas are : Loreto, on which faces the great 
enclosed market of the city; Guardiola, in the midst of liand- 
some private residences; San Fernando, with its statue of 
Vicente Guerrero; and Morelos, with its marble statue of the 
national hero of that mtme. The Pasco de la Reforma, the 
finest avenue of the city, is a broad boulevard extending from the 
Avenida Juarez south-west to Chapultepec, a distance of nearly 
three miles. At intervals are circular spaces, called “ glorietas,” 
with statues (the famous bronze equestrian statue oi Charles IV.. 
and monuments to Columbus, Cuauhtemoc the last of the Aztec 
emperors, and Juirez). Other notable avenues are Bucareli and 
Ju&rez, and the Avenida de la Viga, which skirts the canal of 


that name. The principal business street nms westward from 
the Plaza Mayor toward the Alameda, and n known as the Calle 
de bs Flateros (Silversmiths’ Street) for two squares, Calle de 
San Francisco for three squares, ana Avenida juhrez along the 
south side of the Alameda to its junction with the Paseo. The 
Alameda, or public garden, i m. west of the Plaza Mayor, covers 
an area of 40 acres, and occupies the site of the old Indian 
market and place of execution, where occurred the first auto-da- 
f6 in Mexico in 1574. 

The great cathedral stands on or near the site of the Aztec 
temple {teocalli) destroyed by Cortis in 1521. The foundations 
were laid in 1573, the walls were completed in 1613, the root was 
finished in 1623, its consecration took place in 1643 and its dedica¬ 
tion in 1667, the towers were completed in 1791, and the great 
church was finished about 1811. It is 42O it. in length by 197 ft. 
in width, aud its towers.rise to a height of 204 ft. Its general plan 
is that oi a Greek cross, with two great naves and three aisles, 
twenty side-chapels and a magnificent high altar supported by 
marble columns and surrounded by a tumbago balustrade with 
sixty-two tumbago statues carrying elaborate candelabra made 
from a rich alloy of gold, silver and copper. The elaborately carved 
choir is also enclosed by tumbago railings made in Macao, weighing 
26 tons. The vaulted roof is supported by twenty Doric columns, 
180 ft. in height, and the whole interior is richly carved and gilded. 
The walls are covered with rare paintings. Standing dose beside 
the cathedral is the higlily ornamented fa;ade oi a smaller church 
called El Sagrario Metropolitano. The city has about sixty church 
edifices, including La Profesa, Loreto, Santa Teresa, .‘^nto Domingo 
and San Hipdlitu. At the time of the secularization oi Church 
properties there were about 120 religious edifices in the city- 
churches, convents, monasteries, &c.—many of which were turned 
over to secular uses. 

The national palace, also on the Plaza Mayor, has a frontage of 
673 ft. on the cast of the Plaza, and covers a square of 47,840 sq. 
yds.,'or nearly 10 acres. It contains the executive offices of tlie 
government and those of five cabinet ministers (interior, foreign 
affairs, treasury, war and justice), the senate chamber, the general 
archives, national museum, observatory and meteorological bureau. 
The palace occupies the site of the residence of Moctezuma, which 
was destroyed by the Spaniards, aud that of Hernando Cortis, 
which was also destroyed in 1692. It has three entrances on the 
Plaza, and over its main gateway bangs the " liberty bell " of 
Mexico, first rung by the humble parish priest Hidalgo, on the night 
of the lOth of September 1810, to call the people of Dolores to 
arms, and now rung at midnight on each recurring anniversary by 
the president himself. The national museum, which occupies the 
east side of the national palace, is rich in Mexican antiquities, 
among which are the famous “ calendar atone," ' supposed to be oi 
Toltec origin, and the " sacrificial stone " found in the ruins of the 
great teocalli destroyed by Cort6s. Near the cathedral is the monU 
de piedad, or government pawnshop, endowed in 1773 by Pedro 
Romero de Terreros (conde de Regia) with /75,ooo, and at one time 
carrying on a regular banking business including the issue of bank¬ 
notes. Its business is now limited to the issue of small loans on 
personal propeity—^the aggregate sometimes reaching nearly 
^30,000 a month. The national library, which has upwards of 
223,000 volumes, occupies the old St Augustuie Church, dedicated 
in 1(192 and devoted to its present use by Jufirez In 18(17, It 
contains an interesting collection of the busts of Mexican celebrities. 
The academy of San Carlos and school of fine arts (founded in 
1778) likewise contains good collections of paintings and staiuary. 

Among other institutions are the new post office, begun in 190Z 
and finished in 1907; the Mineria, occupied by the schools of minin g 
and engineering; the military school, occupying a part of the castle 
of Chapultepec; the Iturbide palace, now occupied as an hotel; the 
Iturbide theatre, occupied by the chamber of deputies, for which 
a new legislative palace to cost 2,300,000 pesos was under con¬ 
struction in 1909; the new palace of justice; the old min t, dating 
from 1537; the new penitentiary, completed in (900; the Pantfen, 
with its monuments to the most celebrated Mexicans; the new 
general hospital; the jockey club on Plaza Guardiola, a new 
university (iQio) and new school edifices of modem design. Tlie 
city is likewise generously provided with hoqiitals and asylums. 

The old Spanish edifices were very solidly constructed of stone, 
and private residences were provided with iron gates and window 
guards strong enough to wi^tand an ordinary assault. Private 
houses were also provided with flat roofs (azoUas) and battlements, 
which gave them great defensive strength, as well as a cool, secluded 
retreat for their inmates in the evening. The old Moorish style oi 
building about an open court, or patio, prevails, and the living- 
rooms of the family are on the second floor. The better residences 
of the old style were commonly of two storeys—the ground-floor 
being occupira by shops, offices, stables and servants' quarters. 
The more modern constructions of the Colonia Juirez and other 
new residence districts are more attractive and pretentious In 
appearance, but are less solidly built, 

> Dandclier thinks it should be called tbs " Stone oi the Sun." 
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Mexico was formeily one of the worst drained large cities of the 
New World, its subsoil being pcruunently saturated and its artificial 
drainage being through open ditches into the San Lazaro Canal 
which nominally discharged into Lake Texcoco. The difference in 
level between the city and the lake being less than six feat and the 
lake having no natural outlet, typhus fever became a common epi¬ 
demic in its lower and poorer sections. The earliest effort to correct 
this evil was by the Dutch engineer Maartens (Sran., Martinez), 
who planned a deep cutting through Nochistongo Hill, north of the 
city, to carry away the overflow of Lake Zumpango (7493 ft. 
elevation) to the river Tula, a tributary of the Panuco. The cutting 
was 13 m. long and is known as the Taju de Nochistongo. it was 
begun in 1O07—a year when the city was completely flooded—but 
was not completed until 17^, and then it was found ttiat the city 
was still subject to partial inundations, although an enormous sum 
of money and 70,000 lives oi Indian labourers bad been expended 
upon it. The worst inundation in the history oi the city occurred 
in ibZ9, when its streets were covered to a depth of 3 ft. and 
remained flooded until 11)34. ^850 President Ignacio (^moninrt 

invited tenders for drainage works conditional on the use of waste 
waters for irrigation purposes, and the plan executed consists oi a 
canal and tunnel 43 m. lung, starting from the ea.st side and 4^ ft. 
below the mean level of the city and running north to Zumpango 
and thence eastward into a tunnel over (> m. long, which discharges 
into a small tributary of the Panuco river near the village of 
Tequixquiac. The greatest depth of the tunnel is 308 ft. below the 
surface. The works were inaugurated in 1900. 

For the water supply the Aztecs used the main causeway through 
their city as a dam to separate the iresh water from the hills from 
the brackish water of Texcoco, and obtained drinking water from 
a spring at the base of the hill of Chapultepec. The Spaniards 
added three other springs to the supply and constructed two long 
aqueducts to bring it into the city. Three other sources were 
added during the 19th ccntiii'y, and in 1899-1900 steps were taken 
to secure a further supply from the Rio Hondo. Besides these there 
are ti public and 1375 pnvate artesian wells in the city. All these 
sources arc estimated to yield about zzo to 230 litres per head. 

Considerable attention has always been given to education in 
Mexico, but in colomai times it was limited in scope, and to thu 
dominant classes. The old university of Mexico, with its laculties 
of theology, law and medicine (founded 1551 and inaugurated 1333), 
ceased to exist in 1863 and was succooded by schools oi engineering, 
law and medicine, which have been signally succussiul. The 
government also maintams schools of agriculture, commerce, fine 
arts, music, pharmacy, teclmology, and an admirable preparatory 
or high school, besides a large number of primary and secondary 
schools lor winch modem school buildings have l>cen erected. 
Norm^ and industrial schools for both sexes ore maiutained, the 
latter {arles y oficios) performing a very important service ior the 
poorer classes. In 1908 there were 333 government .schools in the 
city, including 13 professional and irchnical schools, and nearly 
200 private schools. There are also several scientific organizations 
and societies. The Mexican Geographical Society (Sociedad mext- 
cana de geografia y estadistica), founded in 1833, has rendered 
invaluable services in the work of exploration and publication; 
there are also the Geological Society, the Association of Engineers 
and Architects, and the Society oi Natural History. 

Through lack of water-power and cheap fuel Mexico has never 
been rated as a manufacturing city. However, the development of 
electric power, and the possibility of transmitting it for long dis¬ 
tances, have worked a noteworthy change in this respect, and a 
large number of industries liave been added in recent years. The 
largest of these electric-power plants is on the Neeaxa and Tenango 
rivers, in the state oi Puebla, 92 m. from the city, which is designed 
to furnish 40,000 horse-power for indu-strial and lighting purposes, 
and a duplicate plant was decided upon in 1904. Another plant 
is in the suburb of San Lazaro, the current being distributed by 
over luo m. of underground mains in the city and many miles of 
overhead wires in its outskirts and suburbs. Other plants are at 
San lidefonso, 12 m, distant, and on the Churubusco river, 10 m. 
south. According to a British consular report ior 1904 there were 
133 manufacturing establishments in the city producing, cotton, 
linen and silk textiles, leather, boots and shoes, ^cohol and alcoholic 
beverages, beer, flour, conserves and candied fruits, cigars and 
cigarettes, Italian pastes, chocolate, starch, hats, oils, ice, furniture, 
pianos and other musical instruments, matches, beds, candles, 
chemicals, iron and steel, printing-type, paint and varnish, glass, 
looking-glass, cement and artificial stone, earthenware, bricks and 
tiles, soap, cardboard, papier michfe, cartridges and explosives, 
white lead, perfumery, carriages and wagons, and corks. To 
these should be added the foundries and iron-working shops 
which add so much to the prosperity of modem Mexico. 
Perhaps the most important of these manufactories are the cotton 
mills, of which there are 13, and the cigar and cigarette iactories, 
oi which ttare are 10. In the suburbs, oils, chemicals, cigarettes 
and brid&flm made at Tacuba; cotton textiles at Contretas, San 
Angel aim Tlalpam; paper and boots at Tacubaya, and bricks at 
Mixcoac and Ooyoucan. A little farther away are the woollen 
mills of San lidefonso, the paper-mills of San Rafael, and Important 
toorks for the mannfacture of railway rolling stock. 


The railway connexions include direct communication wdth one 
port on the GuU coast and with two on the Pacifio—lines were 
under construction in 1909 to two other Pacific ports—and indirect 
communication with two on the Gulf. The Mexican and Inter- 
oceanic lines connect with Vera Cruz, the Mexican Central with 
Manzanillo, via Guadalajara and Colima, and the Vera Cruz A 
Pacific (from Cordoba) with the Tehuantepec line and the port of 
Salina Cruz. The last-mentioned line also gives indirect connexion 
with the jxirt of Coatzacoalcos, and the Mexican Central, via San 
Luis Potosi, with Tampico. A southern extension of the Mexican 
Central, via Cuernavaca, has reached the Balsas river and will lx.- 
extended to Acapulco, once the chief Pacific port of Mexico and tlie 
d6p6t for the rich Philippine trade. A Mexican extension of the 
(American) Southern Pacific which has been completed from Nogales 
to Mazatlan is to be extended to Guadalajara, which will give the 
national capital direct communication with the thriving ports of 
Mazatlan and Guaymas. In addition to tliesc, the Mexican Central 
and Mexican National, now consolidated, give communication with 
the northern capitals and the United States, and the Mexican 
Southern runs southward, via Puebla, to the city of Oaxaca. These 
railways, with the shorter lines radiating from the city, connect it 
with nearly all the state capitals and princijial ports. 

The population by the census of 1900 was 344,721 -an increase 
of 14,947 over the returns of 1895. The great majority of the 
inhabitants is composed of Indians and half-breeds, from whom 
come the factory workers, labourers, servants, porters and other 
menial wage-earners. In iurmor times Mexico was overrun with 
mendicants {pordioieroi), vagrants and criminals (raieroi), and the 
‘‘ Portali's de las Flores " on the cast of the Plaza Mayor was a 
favourite “ hunting-ground " for them liecause of its proximity to 
the cathedral; but modem conditions have largely reduced this 
evil. The foreign population mcludes many capitalists and in¬ 
dustrial managers who are doing much to develop the country, 
the American colony being concentrated in a fine modern residential 
district on the south-western side of the city. 

History .—The City of Moxiro dates, traditionally, from the 
year 1325 or 1327, when the Aztecs settled on an island in Lake 
Texcoco. The Aztec name of the city was Tenochtitldn, derived 
either from Tenoch, one of their priests and leaders, or 
from tenuck, the Indian name for tlie “ nopal,” which is 
associated with its foundation. The modem name is derived 
from Mexitli, one of the names of the Aztec, god of war 
Huitzilopochtli, which name was later on applied also to the 
Aztecs themselves. The island settlement, which was practi¬ 
cally a lake-village built on islets—some of them undoubted!.!' 
artificial, and perched on stakes—grew rapidly with the in¬ 
creasing power and civilization of its inhabitants, who had 
the remains of an earlier civilization (Tula, TeotihuacAn, Cholula, 
and other older towns) to assist in their development. About 
the middle of the 15th century their mud-and-rush dwellings 
were partly replaced by stone structures, grouped around the 
central enclosure of the great teocalli, and bordering the cause¬ 
ways leading to the mainland. The town had reached its 
highest development when the Spaniards appeared in 1519, when 
it is said to have had, including suburban towns, a total of 60,000 
dwellings, representing about 300,000 inhabitants. It was at 
that time about 12 m. in circumference, everywhere intersected 
by canals, and connected with the mainland by six long and 
solidly cnnstnicted causeways, as shown in the plan given in 
the edition of Cortes’s letters published at Nuremberg in 1524 
(reproduced in vol. i. of H. H. Bancroft’s History of Mexico, 
San Francisco, 1883, p. 280). Allowance should be made for 
the habit of exaggeration among the Spanish adventurers of 
that time, and also for the diplomacy of Corf 6s in magnifying his 
exploits to win the favour of his king. The truth is, without 
doubt, that the dwellings of the lower classes were still built of 
reeds and mud, and covered the greater part of the city’s area, 
otherwise it is impossible to understand how a mere handful of 
Spanish soldiers, without tools and explosives, could so easily 
have levelled it to the ground. After its almost total destruction 
in November 1521, Cort6s employed some 400,000 natives in 
rebuilding the city On its former site. Since then the lake has 
decreased greatly in extent, its area being reduced to 11J sq. m< 
and its shore-line being more than 3 m. distant from the 
city it once surrounded. During Spanish rule the only break 
in the ordinary course of events was the revolt of 
resulted in the destruction of the municipal buildii4 giH^^(lfc e 
city was not much disturbed bv the struggle for indHpiMiKb, 
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but it wBE afterwards the scene of many a revolution until the 
dictatorial authority of Foriirio Diaz put an end to petty 
pronuDciamentos and partisan intrigues. 

In the war between Mexico and the United States the most 
decisive campaign was that of General Winfield Scott directed 
against the Mexican capital. With the advanced guard of an 
army of about io,ooq men he arrived on the loth of August 
1847 Ayolta, on the national road 16 m. south-east of the city; 
but as the approaches from this direction were very strongly 
fortified ho cut a new road southward along the eastern shore 
of Lake Chaleo and westward along the southern shore of lakes 
Chaleo and Xochimilco to San Augustin, where his army arrived 
on the 17th and i8th of August. The city was now 10 m. 
distant by a direct road to the northward, but as the village of 
San Antonio, only 3 m. ahead, was strongly fortified, another 
short detour was made to the we.stward by cutting a road through 
a field of broken lava. This movement brought the Americans 
to the hill of Contreras, which was held by General Valencia 
with a force of some 7000 and 22 pieces of artillery, while 
President Santa Anna was in the neighbourhood with reinforce¬ 
ments numbering 12,000 or more. The Mexicans were routed 
on the morning of the 20th of August after suffering heavy 
losses. San Antonio was easily taken about noon of the same 
day, and in the afternoon the main division of the Mexican 
army was driven from the stone church and intrenchments at 
Churubusco. 'lliree day.s later General Scott agreed to an 
armistice, but Mexico rejected the terms of peace, and hostilities 
were resumed on the 7^ of September. During the armistice 
the American troops were quartered in and about the village 
of Tacubaya, about 2J m. west by south of the city. Near 
Tucubaya, on the north by west, were some massive stone build¬ 
ings known as K1 Molino del Key, or the King’s Mill. When 
attacked by the Americans under the immediate command of 
General W. J. Worth in the early morning of the 8th of September 
these buildings were defended by more than j 0,000 Mexicans 
under Generals Leon, Alvarez and Perez, and they were captured 
onlv after a most desperate fight, which cost the Americans 787 
killed and wounded and the Mexicans at least 2000 killed, 
wounded, and prisoners. To enter the city by way of the 
Tacubaya causeway it was still necessary for the Americans to 
capture Chapultepec. This hill, defended by about 4000 
Mexicans under General Nicolas Bravo, was bombarded on 
the 12th of September, and was carried by assault on the 13th. 
On the following day the City of Mexico surrendered. It was 
then occupied by the American army under General Winfield 
Scott, and held by them until the signing of the treaty of 
Guadalupe-Hidalgo (May 1848). 

The French intervention of 1861 led to a second occupation 
by a foreign power—a French military force under General Forcy 
taking possession in June 1863. Maximilian, archduke of 
Austria, was crowned emperor of Mexico in the cathedral in 
June 1864, and held possession of the capital until the 21st of 
June 1867, when it was captured by General Porfirio Diaz. 
Earthquake shocks are of frequent occurrence, but the city 
rarely suffers any material damage. The great earthquake 
shocks of the 30th and 31st of July 1909, however, caused 
considerable diimage in the city, and a few lives were lost. 

For further description see H. H. Bancroft, History of Mexico 
(0 vols., San Francisco, 1883); Robert S. Barrett, Standard Guide 
to the City of Mexico and Vicinity (Mexico, 1900); Thomas A. Janvier, 
The Mexican Guide. (5th od.. New York, 1890): D. Chamay, Ancient 
Cities of the Neat World (Eng. ver.. New York, 1887); and the 
Plano de la ciudad de Mixica, in the IHccionario encidopidico 
hispano-americano (Barcelona, 1893), xii. 740. 

MEXICO, FEDERAL DISTRICT OF, a territoty set apart 
for the independent and exclusive use of the Mexican Federal 
Government, occupying the south-eastern part of the Valley of 
Mexico, and taken from and lying within the State of Mexico, 
which forms its boundaries on ^1 sides except the south, where it 
touches the state of Morelos. Pop. (jgoo), 540,478, largely Indian 
and half-breeds; area, 463 sq. m., or according to later com¬ 
putation 1498! sq. kilom. (578^ sq. m.). The district is very 
ttregular in outline, its greatest length (N.W. to S.E.) being 30 m.. 
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and its greatest breadth 25 m. It was formerly divided into ono 
urban municipality and four ruralprefectures, but under the law 
of the 26th of March 1903 it is divided into 13 municipalities, 
Mexico, Guadalupe-Hidalgo, Atzcapotzalco, Tacuba, Tacubaya, 
Mixcoac, Cuajimalpa, San Angel, Coyoacan, Tlalpdm, Xochimiko, 
Idilpa Alta and Ixtapalapa; the first of these comprises the 
national capital and its immediate suburbs, and the other 12 the 
unequal divisions of the district with a considerable number of 
towns and villages. Indians and half-breeds form more than one- 
half of the rural population engaged in agriculture and gardening, 
beside which there is a large percentage employed in manufac¬ 
turing industries. The government of the district is exercised by 
the national executive in accordance with the organic law of 1903, 
though some measure of popular government is vested in 
municipal councils (ayuntamimios) elected by popular vote for 
terms of four years. These councils have lost much of their 
original legislative character, but they must be consulted in 
matters of local importance, such as water supply, sanitary 
works, and the exploitation or sale of municipal property, and 
in regard to all contracts affecting the municipality. They can 
veto by a two-thirds vote the execution of any contract or 
administrative project, which then, at the end of four months, 
if agaiii vetoed must be taken belore the President of the 
Republic for adjudication. The administrative officers, who 
are appointed by the national executive, consist of a governor 
of the federal district, the director-general of public works, 
and the president of the superior board of healtt. The three 
form a superior council of district government which exercises 
a supervisory and advisory power, “ revising, confirming, 
reforming or revoking the acts of each one of the members of 
the council, whenever these acts are called in question." The 
council also exercises a general supervision of the making of 
contracts. The governor represents the national government, 
w)d has special charge of the fire and police departments, prisons, 
imposition of penalties for violation of ordinances, public diver¬ 
sions and festivities, civil registry, street traffic, inspection of 
weights and measures, and the sale of intoxicating liquors. The 
director-general of public works has special charge of the water 
supply, streets and roads, parks, monuments, public lighting, 
drainage, street cleaning, public buildings not under federal 
control, cemeteries, slaughter-houses and markets, building 
operations, and all municipal or communal property. Tlie 
president of the superior board of health has charge of all 
sanitary works, general sanitary inspection, the sanitary adminis¬ 
tration of markets, slaughter-houses and cemeteries, and the 
introduction of meats from other localities. The government 
of the district is copied, in part, from that of the District of 
Columbia in the United States, but its citizens are not dis- 
franchi.sed. They elect the ayuntamientos, which exercise no 
slight influence in local affairs, and, like any stale, elect senators 
and deputies to tlie National Congress. 

The principal towns of the district, some of which are merely 
suburbs of the capital, are Guadalupe, Tacubaya, Tlalpam and 
Xochimilco. Within the municipal limits of Mexico City are 
Chapultepec, Santa Anita and the hot springs of £1 PefiOn, which ore 
popular suburban resorts easily reached by the ordhiary urban 
tramway service. Chapultepec (Grasshopper Hill) is an isolated 
rock nearly 200 ft. high surrounded by a beautiful park and sui^ 
mounted by a fortified .structure called the " Castle," containing 
the summer residence of the president and the national mihtary 
school. A finely graded road leads to the summit. The park 
contains a grove of old cypress trees (Taxodium distichum, called 
" ahuehuetes " by the natives), one of which is 45 ft. in circum¬ 
ference and nearly 200 ft. high. The hill is nearly 3 m. south-west 
of the city and once commanded one of its principal causeway 
approaches. It was assaulted and captured by the American 
forces under General Winfield Scott on the 13th of September 1847, 
after a stubborn resistance. A monument to the cadets of me 
military school who died in this battle stands in the park. The 
castle, which was built by the viceroys, was greatly embellished by 
the emperor Maximilian, who planned for it the drive known as 
the Paseo de la Reforma. Of the neighbouring towns Guadalupe 
or Guadalupe-Hidalgo (pop. 5834 in 1900), 2} m. north by east 
from Mexico City, near the shore of Lake Texeoco, is chiefly known 
for its shrine to Our Lady of Guadalupe, who is said to have appeared 
there to the Indian Juan Diego in 1531. The shrine stands on the 
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principal plaza and is viaited by many tliousands of pilgrims during 
the year, whose pious contributions ha ve so enriched the church that 
its sacred vessels, altar-rails, candelabra and other accessories are 
estimated to contain fifly tons of silver. The treaty of peace 
between Mexico and the United States was signed here on the and 
of February 1648. Tacubaya (pop. 18,342 in igoo), on the lower 
slopes of the Montes de las Cruces, about 5 m. west-south-west ot the 
city, with which it i.s connected by rail, is noted for its fine old 
residences and beautiful gardens. The National Astronomical 
Observatory occupies a fine modern edifice. At Popotla is an aged 
tree under which, according to tradition, Cortfo sat and wept after 
his terrible retreat from the Aztec capital on the nuche ttis^. 
Fartlier south on the lowest slopes of the mountain range are Ban 
Angel and Tlalpam, the latter (jxip. 4732 in igoo) standing partly 
on the ])lain 12 m. south by west of the capital. In both much 
attention is given to floriculture, and both are favourite country 
residences of the richer citizens. Xochimilco (field of flowers) 
(pop. 10,712 in 1900), on the west shore of the lake of that name 
and 10 m. south by east of the city, is an Indian town dating long 
before the discovery of America. It lies in the midst of a fertile 
plain devoted to the production of fruit, vegetables and flowers for 
tlic city markets. Its gardens ore earned out on the .shallow lake 
by floatmg mas.ses of water-plants covered with soil and secured by 
poplar stakes, which, taking roof, soon surround them with living 
boundaries. These remarkable and productive gardens, called 
ehinampas, have so increased in number and extent that the lake 
is practically covered by them, with the exception of the waterways, 
which are kept open by scooping up mud from the bottom. From 
the lake a broad canal runs northward to the eastern suburbs of 
the city, It is known as the Viga, and is believed to have been 
opened by the Aztecs lor the transportation of garden produce to 
their island capital. 

MEXICO, GULF OF, a mediterranean gulf almost surrounded 
by the coasts of the United States and Mexico, and forming the 
northern division of the extension westward of the west Atlantic 
trench (see Atlantic Ocean). Its southern boundary is defined 
by the partly submerged ridge which extends eastwards from 
the peninsula of YucatAn, and on which the island of Cuba is 
situated : to the east it communicates directly with the Atlantic 
by the Strait of Florida. On the western side of YucatAn a 
southerly embayment is formed hy the Gulf of Campeachy. The 
United States coast closely follows the parallel of 30° N., while 
the parallel of ao° N. cuts across the Gulf of (Zampeachy : the 
greatest length—Vera Cruz to Florida--is 1120 m., and greatest 
width—Galveston to Campeachy—680 m. The total area is 
approximately 716,000 sq. ra. 

TTie deepest part of the Gulf of Mexico, the so-called “ Sigsbee ” 
deep, lies below the line of 2000 fathoms, between 23° and 
254" N., and 84J° to 95° W. It is widest to the west, where the 
breadth is about 120 m., and narrows to 23 m. at its greatest 
depth (2119 fathoms) between 86“ and 88“ W., widening again 
to some 80 m. farther c.astward. The continental shelf is for the 
most part narrow : its breadth is 6 m. at Cape Horida, 120 rn. 
along the west coast of Florida, 10 m. at the south pass of the 
Mississippi, 130 m. near the boundary of Texas and Louisiana, 
and 15 m. off Vera Cruz. The shores are low, sandy and marshy, 
the coast-line being frequently doubled by lagoons. 'J'here are 
no island.s except the “ Keys ” of Florida and Yucatte, and 
Cuba. The tides in the Gulf of Mexico are of comparatively 
small range (springs rarely exceed 4 ft. and neaps 2I ft.), but a 
remarkable feature is the exaggeration of the diurnal inequality 
to such an extent as almost to extinguish the semi-diurnal tide 
in the inner parts of the gulf, giving high and low water only once 
daily. The mean level of the water in the Gulf of Mexico was. 
formerly given as about 40 in. above that of mean sea-level at 
New York, but later reports on precise levellings from New 
York to Biloxi through St Louis describe it vaguely .as “ some¬ 
what higher.” The current movement in the Gulf of Mexico 
consists of a rotational movement in the direction of the hands of 
a watch, the branch of the equatorial current which enters the 
Caribbean Sea passing into the Gulf hy the Strait of YucatAn 
and issuing from it by the Strait of Florida as the Gulf Stream, 
which unites with ^e remainder of the northward moving 
water, forming the Antilles current. 

From March to September the prevailing winds are the north¬ 
east trades; these undergo considerable modification on account 
of the configuration of the surrounding land, and the rains 
which accompany them are interrupted by spells of calm thick 


weather, and rarely by northerly winds known as Nortes dd 
hueso Colorado and Chocolateros. In the colder dry season, 
from October to April, the climatic situation is dominated by 
the relatively high temperature of the surface of the gulf, 
causing a cyclonic inflow of air which is associated with the 
strong northerly winds or “ northers ” prevailing on the western 
side, more particularly along the Mexican coast. The north^ 
sometimes blow with terrific force and are at times accompanied 
by rain. The form and position of the Gulf of Mexico exercise 
a profound influence on the climate of the whole of the southern 
and south-eastern states of the Union, and indeed of the greater 
part of North America. (H. N. D.) 

MEYER, CHRISTIAN ERICH HERMANN VON (1801-1869), 
German palaeontologist, was bom at Frankfort-on the-Maine on 
the 3rd of Septembw 1801. In 1832 he issued a work entitled 
Palaeologica, and in course of time he published a series of 
memoirs on various fossil organic remains ; mollusca, Crustacea, 
fishes and higher vertebrata. His more elaborate researches 
were those on the Carboniferous amphibia, the Permit reptiles, 
the Triassic amphibia and reptiles, and the reptiles of the 
Lithographic slates; and the results were embodied in his great 
work Zur Fauna der Vorwelt (1845-1860), profusely illustrated 
with plates drawn on stone by the author. He was associated 
with W. Hunker and K. A. Zittel in the publication of the 
Palaeontographica, which began in 1851. He was awarded the 
Wollaston medal by the Geological Society of Ixindon in 1858. 
He died on the 2nd of April 1869. 

MEYER, HEINRICH AUGUST WILHELM (1800-1873), 
German Protestant divine, was bom at Gotha on the loth of 
January i8oo. He studied theologj' at Jena, and eventually 
became (1841) pastor, member ot the consistory, and super¬ 
intendent at Hanover. He died on the 2ist of June 1873. He is 
chiefly noted for his valuable Kritischexegetischer Kommentar 
sum Neuen Testament (16 vols.), which began to appear in 1832. 
was completed in 1859 with the assistance of J. E. Huther. 
Friedrich Diislerdicck and G. K. G. Liinemann, and has been 
translated into English. New editions have been undertaken 
by such scholars as A. B. Ritschl, B. Weiss, H. Wendt, K. F. G. 
Heinrici, W. Beyschlag and F. A. K. Sieffert. 

Meyer also published an edition of the New Testament, with 
u translation (1829) and a Latin version of the symbolical 
books of the Lutheran Church (1830). 

He is nol to Iw confounded with Johann Friedhich von Mever 
(1772-1849), the senator of Frankfort, who jniblished a .translation 
ol the Bible in 1819 [Ute heilige Schrip in berichiigter Ubersetzung 
mit kurzen Aunurltungen; and ed., 1823; 3rd ed., 18.35). 

MEYER, JULIUS LOTHAR (1830-1895), Cierman chemist, 
was bom on the 19th of August 1830 at Yard in Oldenburg. 
He.was the son of a physician, and went lo study medicine first 
at Zurich University in 1851, and then, two years later, at 
Wiirzburg, where he had R. Virchow as his teacher in pathology. 
The influence of C. F. W. Ludwig, under whom he .studied at 
Zurich, decided him to devote his attention to physiological 
chemistry, and therefore he went, after his graduation (1854), to 
Heidelberg, where R. Bunsen held the chair of chemi.stry. There 
he was so influenced by G. R. Kirchhoff’s mathematical teaching 
that he took up the .study of mathematical physics at Konigsberg 
under F. E. Neumann. In 1859 he became privatdozent m 
physics and chemistry at Breslau, where in the preceding year 
he had graduated as Ph.D. with a thesis on the action of carbon 
monoxide on the blood. In 1866 he accepted a post in the School 
of Forestry at Neustadt-F.bevswalde, but .soon moved to Carlamhe 
Polytechnic. During the Franco-German campaign the Poly¬ 
technic was Used as a hospital, and he took an active part in the 
care of the wounded. .Finally, in 1876, he became professor of 
chemistry at Tubingen, where, he died on the itth of April 189.^ 
His name is best known for the share he had in the periodic 
classification of the elements. He noted, as did J. A. R. New- 
lands in England, that if they are arranged in the order of their 
atomic weights they fall into groups in which similar chemical 
and physical properties are re]ieatM at pmodic intervals: and 
in particular he showed that if the atomic weights are plotted 



MEYER, K. F.-^MEYERBEER 


as onlinates and the atomic volumes as abscissae, the curve 
obtained presents a series of maximk and minima, the most 
electropositive elements appearing at the peaks of the curve in 
the order of their atomic weights. His book on Die modtrnen 
Theorien der Chemie, which was first published in Breslau in 1864, 
contains a discussion of relations between the atomic weights 
and the' properties of the elements. In 1883 he received from the 
Royal &ciety, at the same time as D. J. Mendel^efi, the Davy 
medal in recognition of his work on the Periodic Law. A 
younger brother, 0 . E. Meyer, became professor of phy.sics at 
Breslau in 1864. 

MEYEB, KONRAD FERDINAND (1825-1898), Swiss poet and 
novelist, was bom at Zurich on the nth of October 1835. After 
studying law at the university, he went for considerable periods 
to Lausanne, Geneva and Paris, and in Italy interested himself 
in historical research, in 1875 he settled at Kilchberg neai- 
Zurich, was created in 1880 a doctor philosophiue honoris causa 
by that university, and died at Kilchberg on the 38th of Novem¬ 
ber 1898, After Gottfried Keller, Konrad Meyer is the most 
important Swiss poet of modern times, though as a novelist he 
was perhaps more successful. His poetical works include 
Balladen (1867); Rotnansen und Bilder (1870); the epic poem, 
Huttens letzte Tage (1871); and Gedichte (18S2; 20th ed., 1901). 
Among his novels must be specially mentioned Jurg Jenatsih 
(1876; 20th ed., 1894); Der Schuss von der Kamel (1878); Der 
lleilige (1880; 12th ed,, 1894; English by M. von Wendheim, 
Thomas a Bechet, the Saint, 1885); Die Richlerin (1885); Die 
Versuchung des Pescara (1887); Angela Borgia (1891). His 
shorter stories were collected in two volumes in 1885 (5th ed., 
1892), 

Sec A. Itcitler, Konrad Ferdinand Meyer (iSSs); Lina Frey, 
A'. F. Meyer's Gedichte und Novellen (1892) ; K. E. Kranzos, A’. F, 
Meyer (1899); A. Frey, A. F. Meyer (1900); H. Kraegct'A. F. Meyer ; 
Quelhn und Wandiungen seiner Gedichte (tgot); B. Meyer, K. F, 
Meyer m der Frinnetung seiner Scliwester (1904): Briefwei hset tvoischen 
l.uise von Franfois und A. F. Meyer, hcrausg. von A. Bettclhcim 
(1905); A. I.4ingmessur, A. F. Meyer (1903). 

MEYER, [MARIE] PAUL HYACINTHE (1840- ), French 

philologist, was born in Paris on the 17th of January 1840. He 
was educated at the ficole des Ghartes, and in 1863 was attached 
to the manuscript department of the BibliothAque Nationale. 
In 1876 he became professor of the languages and literatures of 
southern Europe at the College de France. In 1882 he was made 
director of the Ecole des Chartes, and a year later was nominated 
a member of the Academy of Inscriptions. He was one of the 
founders of the Revue critique, and a founder and the chief con¬ 
tributor to Romania (1872). Paul Meyer began with the study 
of old Provencal literature, but subsequently did valuable work 
in many different departments of romance literature, and ranks 
as the chief modem authority on the French language. He is 
the author of Rapports sur les documents manuscrits de Vancienne 
littirature de la France conserves dans les bibliothiques de la Grande 
Bretagne (1871); Recueil d’anciens textes bas-latins, provenfaux et 
frangais (2 parts, 1874-1876); Alexandre le Grand dans la litera¬ 
ture frattfaise du moyen dge (2 vols., 1886). He edited a great 
number of old French texts for the Societe des anciens textes 
franfais, the Societi de I’histoire de France, and independently. 
Among these may be mentioned Aye d’Avignon (1861), with 
Guessard; Flamenfa (1865); the Histoire of Guillaume le Mar6chal 
(3 vols., 1892-J902); Raoul de Cambrai (1882), with A. Longnon; 
Fragments d’une vie de Saint Thomas de Cantorbiry (1885); 
Guillaume de le Barrt (1894). 

MEYER, VICTOR (1848-1897), German chemist, was born at 
Berlin on the 8th of September 1848, and studied at Heidelberg 
University under R. W. Bunsen, H. F. M. Kopp, G. R. Kirchhon 
and H. L. F. Helmholtz. At the age of twenty he entered 
J. F. W. A. Baeyer’s laboratory at Berlin, attacking among 
other problems that of the composition of camphor. In 1871, on 
Eueyer’s recommendation, he was engaged by H. von Fehling 
as his assistant at Stuttgart Polytechnic, but within a year he 
left to succeed J. Wislicenus at Zurich. There he remained for 
thirteen years, and it was during this period that he devised his 
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well-known method for determining vapour densities, and carried 
out his experiments on the dissociation of the halogens. In 1883, 
on the death of W. Weith (1844-1881), professor of chemistry at 
Zurich University, he undertook to continue the lectures on 
benzene derivatives, and this led him to the discovery of thiophen. 
In 1885 he was chosen to succeed Hans Hilbner (1837-1884) in 
the professorship of chemisby at Gottingen, where stereo¬ 
chemical questions e^ecially engaged his attention; and in 
1889, on the resignation of his old master, Bunsen, he was 
appointed to the chair of chemistry in Heidelberg. He died 
on the 8th of August 1897. In recognition of his brilliant 
experimental powers, and bis numerous contributions to 
chemical science, he was awarded the Davy medal by the 
Royal Society in 1891. 

l^YERBEER, GIACOMO (1791-1863), German composer, 
first known as Jakob Meyer Beer, was born at Berlin on the 5th 
of September 1791,* of a wealthy and talented Jewish family. 
His father, Herz Beer, was a banker; his mother, Amalie {nie 
Wulf), was a woman of high intellectual culture; and two of his 
brothers distinguished themselves in astronomy and literature. 
He studied the pianoforte, first under Lauska, and afterwards 
under Lauska’s master, Clcmenti. When seven years old he 
played Mozart's Concerto in D Minor in public, and at nine he was 
pronounced the best pianist in Berlin. For composition he was 
placed under Zclter, and then under Bernard Weber, director of 
the Berlin opera, by whom he wa.s introduced to the Abb6 Vogler. 
Vogler invited him to Darmstadt, and in 1810 received him into 
his house, where he formed an intimate friendship with Karl 
Maria von Weber, who also took daily lessons in counterpoint, 
fugue and extempore organ-playing. At the end of two years 
the grand duke appointed Meyerbeer composer to the court. His 
first opera, Jephtha’s Geliibde, failed lamentably at Darmstadt 
in i8ii, and his second, Wirth und Gast (AlimeUk), at Vienna in 
1814. These checks discouraged him so cruelly that he feared 
he liad mistaken liis vocation. Nevertheless, by advice of Salieri 
he determined to study vocalization in Italy, and then to form 
a new style. But at Venice he was so captivated by Rossini that, 
renouncing all thought of originality, he produced a succession 
of seven Italian operas—Romildae Costanza, Semiramidericotto- 
sciuta, Eduardo e Cristina, Emma di Resburgo, Margherita 
d’Anjou, L’Esule di Granola and 11 Crociato in Egitto —which all 
achieved a success as brilliant as it was unexpected. Against 
this act of treason to German art Weber protested most earnestly; 
and before long Meyerbeer himself grew tired of his defection. 
An invitation to Paris in 1826 led him to review his position 
dispassionately, and he came to the conclusion that he was 
wasting his powers. For several years he produced nothing in 
public; but, in concert with Scribe, he planned his first French 
opera, Robert Ic Diable. This gorgeous spectacle was produced 
at the Grand Op6ra in 1831. It was tlie first of its race, a grand 
romantic opera, with situations more theatrically effective than 
any that had been attempted either by Cherubini or Rossim', 
and with ballet music such as had never yet been heard, even in 
Paris. Its popularity exceeded all expectations; yet for five 
years Meyerbeer appeared before the public no more. 

His next opera, Les Huguenots, was first performed in 1836. 
In gorgeous colouring, rhetorical force, consistency of dramatic 
treatment, atid careful accentuation of individual types, it is 
at least the equal of Robert le Diable. In two points only did 
its interest fall short of that inspired by the earlier work. 
Meyerbeer had shown himself so eminently successful in his 
treatment of the supernatural that one regretted the omission of 
that element; and, more important still, the fifth act proved to 
be an anti-climax. The true interest of the drama culminates 
at the close of the fourth act, when Raoul, leaping from the 
window to his death, leaves Valentine fainting upon the ground. 
The opera now usually ends at the fourth act. 

After the production of Ias Huguenots Meyerbeer spent many 
years in the preparation of his next greatest works— L’Africaine 
and Le Prophite. The libretti of both these operas were furnished 


‘ Or, according to some accounts, 1794. 
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^ Scribe; and both were subjected to countless changes; 
in fact, the story of L’Afrieaine was more than once entirely 
rewritten. 

Meanwhile Meyerbeer accepted the appointment of kapell¬ 
meister to the king of Prussia, and spent some years at Berlin, 
where he produced Ein Feldlager in SMesien, a German opera, 
in which Jenny Lind made her first appearance in Prussia. Here 
also he composed, in 1846, the overture to his brother Michael's 
drama, Struensee. But his chief care at this period was bestowed 
upon the worthy presentation of the works of others. He 
began by producing his dead friend Weber’s Euryanihe, with 
scrupulous attention to the composer’s original idea. With 
equal unselfishness he procured the acceptance of Riemi and 
Der fiiegende Hollander, the first two operas of Richard Wagner, 
who, then languisliing in poverty and exile, would, but for him, 
have found it impo.ssible to obtain a hearing in Berlin. With 
Jenny Lind as pruna donna and Meyerbeer as conductor, the 
opera flourished brilliantly in the Prussian capital; but the 
anxieties materially shortened the composer’s life. 

Meyerbeer prgduced Le Prophete at Paris in 1849. In 1854 he 
brought out L’Etoile du nord at the Op^ra Comique, and in 1850 
Le Pardon de Plo'ermel (Dinorak). His last great work, L’Afri- 
caine, was in active preparation at the Academic when, on the 
a3rd of April 1863, he was seized with a sudden illness, and died 
on the and of May. L’Africaine was produced with pious 
attention to the composer’s minutest wishes, on the 28th of 
April 1865. 

Meyerbwr’s genius was criticized by contemporaries with 
widely different results. Mendelssohn thought his style exagger¬ 
ated; F 4 tis thought him one of the most original geniuses of the 
age; Wagner ungratefuUy calls him “ a miserable music-maker,” 
and “ a Jewish banker to whom it occurred to compose operas.” 
The reality of his talent has been rw’Ognized throughout all 
Europe; and his name will live so long as intensity of passion and 
power of dramatic treatment are regarded as indispensable 
characteristics of dramatic music. But his work shows that these 
qualities, with the aid of an experienced stage-writer, may be 
entirely independent of genuine musical insight. 

MEYNELL, ALICE CHRISTIANA (1850- ), English poet 

luid essayist, was the daughter of T. J. Thomp,son. Her early life 
was spent clriefly in Italy, and she was educated by her father. 
Her first volume of verse, Preludes (1875), illustrated by her 
sister Elizabeth, afterwards Lidy Butler, attracted little public 
notice, but the delicacy and beauty 0/ the poems and especially 
of the sonnet Renunciation,” were warmly praised by Ruskin. 
She married in 1877 the well-known Roman Catholic journalist 
and author Wilfrid Meynell, who became proprietor and editor 
of the WeeUy Register. Under W. E. Henley’s editorship she 
wrote regularly in pro.se for the National Observer, and also later 
for the Pall Mall Gazette, the Saturday Review, &c. Her Poems 
(1893), including much of the earlier volume of Preludes, brought 
herat last more definitely before the public; and this was followed 
in 1901 by another slender book of delicate verse. Later Poems. 
Mrs Meynell also showed herself a fine critic of poetry by her 
admirable selection, The Flower oj the Mind(s9>e)']), an anthology 
of English verse. She edited the Selected Poems (1894) of T. G. 
Hake, the Poetry of Pathos and Delight (1896) of her jntimate 
friend Coventry Patmore, and the selections from Patmore in the 
“ Muses’ Library.” Her prose essays, remarkable for fineness 
of culture and peculiar restraint of style, appeared in successive 
volumes as The Rhythm of Life (1893), The Colour of Life and 
other Essays (1896), The Children (1897), and The Spirit of Place 
(1898). Later books are London Impressions (1898) and The 
Work of John S. SUrgenl (1903). 

See W. Archer, Poets of the Younger Generation (1902). 

MEYR, MELCHIOR (1810-1871), German poet, novelist and 
philosopher, was born at Ehringen on the 28th of June 1810, and 
died at Munich on the 22nd of April 1871. He read law and 
philosophy at Heidelberg and Munich. His greatest success was 
the Erzdhlungen aus dem Ries (4th ed. Leipzig, 1892), remarkable 
as an accurate and sympathetic picture of rural life and 


character. He wrote also tragedies {Herzog Albrecht, 1851; Karl 
der Kiihne, 1862), novels (Vier Deutsche, 1861; Ewige Liebe, 1864), 
and, in later life, philosophical works with a strong rdigious 
tendency. Among these were Emilie (philosophical dialogues, 
1863), Die Religion des Geistes (1871), Die Fortdauer nach dem 
Tode (1869), Die Religion und ihre jetzt gebotene Fortbildung 
(1871), and Gedanken iiber Kunst, Religion und Philosophie 
(1874). In these works he attempted to develop a Delstic 
system of philosophy. He was the author of an anonymous work 
entitled Gesprdche mit einem Grobian (1866). 

Sec Melchior Meyr. Biograpki.-^ches, Briefe und Gedichte, edited by 
Graf Bothmer and M. Carriiire (Leipzig, 1874). 

MEYRIFAB, a smidl semi-nomad tribe of Africans of Semitic 
stock, settled on the east bank of the Nile near Berber. Con- 
trarv to Arab custom, it is said they never marry slaves. 

M^ZERAY, FRANTOIS EUDES DE (1610-1683), French 
historian, was bom at Rye near Argentan, where his father was a 
surgeon. He had two brothers, one of whom, Jean Eudes, was 
the founder of the order of the Eudists. Frangois studied at the 
university of Caen, and completed his education at the college 
of Ste Barbe at Paris. His Histoire de France depuis Faramond 
fusgu’d Louis le Juste (3 vols. 1643-1651), is a fairly accurate 
summary of French and Latin chronicles. Mezeray was ap¬ 
pointed historiographer of France, and in 1649, on the death of 
Vincent Voiture, was admitted to the Academic P'rangaisc. His 
Abrege chronologique (3 vols., 1667-1668) went through fifteen 
editions between 1668 and 1717; but he did not hesitate in this 
work to attack the financiers, with the result that his salary as 
historiographer was diminished b)' Colbert. M6zeray succeeded 
Conrart as permanent secretary to the Acaddmie Frangaise 
(1675), and died at Paris on the 10th of July 1683. He trans¬ 
lated Grotius’s Traite de la religion chritienve (1640), and a 
Histoire des Turcs depuis i6t 2 fusqu’en r64^(1650), which is ;m 
addition to u continuation of Clialcondyles. 

See Tianiel de Larrooue, Vie de Francois Eudes de Mlteray (T720); 
vol. xiii. of Causenes du lundi by Sainte-Beuve, and lx>vavaaseiir's 
Notice sur les trots frires ; Jean Eudes, Francois Eudes, et Charles 
Eudes (1835). 

M1£ZI&RES, PHILIPPE DE (c. 1327-1405), Frencli soldier and 
author, was born at the chateau of Meziires in Picardy. He 
belonged to the poorer nobility, and first served under Luc.chino 
Visconti in Iximbardy, but within a year he entered the service 
of Andrew, king of Naples, who was assa.ssinated in September 
1345. In the autumn of that year he set out for the East in the 
French army. After the battle of Smyrna in 1346 he was made 
a knight, and when the French army was disbanded he made bis 
way to Jerusalem. He realized the advantage which the dis¬ 
cipline of the Saracens gave them over the disorderly armies of 
the West, and conceived the idea of a new order of knighthood, 
but his efforts proved fruitless. The first sketch of the order was 
drawn up by himinhis JV<ware/ig*opajrtonir(i367-i368; revised 
and enlarged in 1386 and 1,396). From Jerusalem he found his 
way in 1347 to Cyprus to the court of Hugo IV., where he found 
a kindred enthusiast in the king’s son, Peter of Lusignan, then 
count of Tripoli; but he soon left Cyprus, and had resumed his 
career as a soldier of fortune when the accession of Peter to the 
throne of Cyprus (Nov. 1358) and his recognition as king of 
Jerusalem induced M6zi6res to return to the island, probably in 
1360, when he became chancellor. He came under the influence 
of the pious legate Peter Thomas (d. 1366), whose friend and 
biographer he was to be, and Thomas, who became patriarch 
of Constantinople in 1364, was one of the chief promoters of the 
crusade of 1365. In 1362 Peter of Cyprus, with the legate and 
Mdzi^res, visited the princes of western Europe in quest of support 
for a new crusade, and when the king returned to the East he 
left M 6 zi 4 res and Thomas to represent his- ca.se at Avignon and 
in the cities of northern Italy. They preached the crusade 
throughout Germany, and later M 6 zi 4 res accompanied Peter to 
Alexandria. After the capture of this city he received the 
government of a third part of it and a promise for the creation 
of his* order, but the Crusaders, satisfied by the immense booty, 
refused to continue the campaign. In June 1366 M6zi^es was 
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sent to Venice, to Avignon uid to fte princes of western Europe, 
to obtain help against the Saracens, who now threatened the 
kingdom of Cyprus. His efforts were in vain ; even Pope Urban V. 
advised peace with the sultan. M^zi^res remained for some 
time at Avignon, seeking recruits for his order, and writing his 
Viia S. Petri Thomasii (Antwerp, 1659), which is invaluable for 
the history of the Alexandrian exp^ition. The Prefacio and 
Epistola, which form the first draft of his work on the projected 
order of the Passion, were written at this time. 

Meziires returned to Cyprus in 1368, but was still at Venice 
when Poter was assassinated at Nicosia at the beginning of 1369, 
and he remained there until 1372, when he went to the court of 
the new pope Gregory XI. at Avignon. Heoccupied himself with 
trying to establish in the west of Europe the Feast of the Presen¬ 
tation of the Virgin, the office of which he translated from Greek 
into Latin. In 1373 he was in Paris, and he was thenceforward 
one of the trusted counsellors of Charles V., although this king 
had refused to be dragged into a crusade. He was tutor to his 
son, the future Charles VI., but after the death of Charles V. he 
was compelled, with the odier counsellors of the late king, to go 
into retirement. He lived thenceforward in the convent of the 
Celestines in Paris, but nevertheless continued to exert an influ¬ 
ence on public affairs, and to his close alliance with Louis of 
Orleans may be put down the calumnies with which the Burgun¬ 
dian historians covered his name. When Charles VI. freed 
himself from the domination of his uncles the power of M6zi6res 
increased. To this period of his life belong most of his writings. 
Two devotional treatises, the Contemplalio horae mortis and the 
Soliloquium peccatoris, belong to 1386-1387. In 1389 he wrote 
his Songc du vieil pelerin, an elaborate allegorical voyage in which 
he described the customs of Europe and the near East, and 
advocated peace with England and the pursuit of the Crusade. 
His Oratio tragedica, largely autobiographical, was written with 
^milar aims. In j 395 he addressed to Richard II. of England an 
Epistre pressing his marriage with Isabella of France. The 
tirusade of 1396 inspired Mdzi^res with no enthusiasm. The 
disaster of Nicopolis on the z8th of September 1396 justified his 
fears and was the occasion of his last work, the tpislre lamentable 
el consolatoire, in which he put forward once more the principles 
of his order as a remedy against future disasters. M^ziSres died 
in Paris on the 29th of May 1403. 

Some of his letters were printed in the Reiiue htstorique (vol. xlix.); 
the two ^pistres just mentioned in Kervyn de Lettenhove's edition 
of Froissart's Chroniques (vols- xv. and xvi.). The Snn^e Uu vsygier 
or Somnium vindarii, written al>out 1376, i.'» sometimes attributed 
to him, bill without definite proofs. 

Set* Antoine Ht'Cfiuot, Oallicae coelestinorum con^re^ationis 
munasterUi, fundaiiontis .... (1719); the Abb^ Jean Lebeuf’s 
Mimoires in the Mlmoires of the Academy of Inscriptions, vols. xvi. 
and xvii. (1752 and 1753); J. Delaville le Koulx, La France en Orient 
au xiv siicle (iHSff-iKgo)'; A. Molinicr, Manuel de hihlioqraphie 
hisiovique (1004), vol. iv.; and especially the researches of N. jorga, 
published in the Bibliothdque de Vecole des hautes iiudes, vol. 110 (Paris 
1896); and the same writer’s Philippe de MitUres rt la croisade 
au xiv si^cle (i89(>). Jorga gives a list of his works and of the MSS. 
in which they are preserved, and analyses many of them. On the 
Songe du vergier, see P. Paris, in Mimoires of the Academy of 
Inacripiions (1843), vol. xv. 

mEziEres, a town of northern France, capital of the 
department of Ardennes, 55 m. N.E. of Reims by the Ea,stern 
railway. Pop. (igo6), town, 7007 ; commune, 9393. Tlie 
town itself, the streets of which are narrow and irregular, 
is situated on the neck of a peninsula formed by a loop 
of the Meuse. The river separates it from its suburb of 
Arches and the town of Charleville on the north and from 
the suburb of Pierre on the south. Adjoining Pierre is 
Mohon (pop. 5874), with metallurgical works. The fortifi¬ 
cations of M6zi6res, as well as the citadel still dominating 
the town on the east, were built under Vauban’s direction, 
but were dismantled in 1885 and 1886. Immediately to the 
east of the citadel ruas a canal, which provides river-traffic with 
a short cut across the isthmus. The parish church (i6th cent.) 
contains inscriptions coimnemorating the raising of the siege of 
M6ziires in 1521 and the marriage of Charles IX. with the 


daugfaternf the emperor Maxunilion II. (1570). The north and 
south portals, theRenaissance tower atthe west end, and the lofty 
vaultings, are worthy of remark. The church, which suffered 
severely in 1870-71, has since been restored. The prefecture 
and the hotel-de-ville, which contains several interesting pictures 
relating to the history of the town, belong to the 18th century. 
M^ziires is the seat of a prefect and of a court of assize, and 
there are manufactures of bicycles, and iron and steel castings 
for motors, railway-carriages, &c. 

Founded in the 9th century, M6ziircs was at first only a strong¬ 
hold belonging to the bishops of Reims, which afterwards became 
the property of the counts of Rethel. The town was increased 
by successive immigrations of the people of Li6ge, flying first 
from' the emperor Otto, and afterwards from Charles the Bold; 
and also by concessions from the counts of Rethel. Walls were 
built in the 13th century, and in 1521 it was defended against 
the Imperialists by the Chevalier Bayard, to whom a statue was 
erected in 1893. The anniversary of the deliverance is still 
observed yearly on tlie 27th of September. In 1815 the Germans 
were kept at bay for six weeks, and in 1871 the town only 
capitulated after a bombardment during which the greater part 
of it was destroyed. 

HEZOTCr, a town of Hungary, in the county of J4 ez- 
Nagykun-Szolnok, 88 m. S.E. of Budapest by rail. Pop. (1900), 
* 5 ) 3 ^ 7 - It possesses important-piotteries. Large herds of cattle 
are reared on the communal lands, which are productive also 
of wheat, rapeseed and maize. Several well-attended fairs are 
held here annually. 

MEZZANINE (It. meztano ; Fr. entresol ; Ger. Zwischengesehoss), 
in architecture, a storey of small height introduced between two 
lofty storeys, or sometimes employed to allow of the introduction 
of two .storeys equal together in height to lofty rooms on the 
same floor. 

MEZZOFAHTl, 6IDSEPPE CASPAR (1774-1849), Italian 
cardinal and linguist, was bom on the 17th of September 1774, 
at Bologna, and educated there. He was ordained priest in 1797, 
and in the same year became professor of Arabic in the university, 
but shortly afterwards was deprived for refusing to take the 
oath of allegiance to the Cisalpine Republic. In 1803 he was ap¬ 
pointed assistant librarian of the institute of Bologna, and soon 
afterwards was reinstated as professor of oriental languages and 
of Greek. The chair was suppressed by the viceroy in 1808, but 
again rehabilitated on the restoration of Pius VII. in 1814, and 
continued to be held by Mezzofanti until his removal from 
Bologna to Rome in 1831, as a member of the congregation de 
propaganda fide. In 1833 he succeeded Angelo Mai as chief keeper 
of tile Vatican library, and in 1838 was made cardinal and director 
of studies in the Congregation. He died at Rome on the isth of 
March 1849. His peculiar talent, comparable in many respects 
to that of the so-called “ calculating boys,” was not combined 
with any exceptional measure of intellectual power, and pro¬ 
duced nothing of permanent value. It seems certain, however, 
that he spoke with considerable fluency, and in some cases even 
with attention to dialectic peculiarities, some fifty or sixty 
languages of the most widely separated families, besides having 
a less perfect acquaintance with many others. 

See Russell, Life of the Cardinal Meeeofanti (T.ondon, 1857); 
A. Belleshcim, Giuseppe Cardinal Meziojanti (WiirzburR, 1880). 

mezzotint. During the 19th centurv two revolutions 
occurred in the British art of mezzotinto engraving—“ la 
maniAre anglaise.” The original defect of the method was the 
incapacity of the mezzotint “ burr ’’ on copper to yield as many 
fine impressions a.s other forms of engraving. To this defect was 
attributable the introduction, in 1823, of steel instead of the soft 
copper previously used—a change which, with the endeavour 
to avoid technical difficulties, led to the “ mixed style,” or com¬ 
bination of mezzotint with etching, and a general departure from 
the traditional form of the art, “ pure mezzotint " on copper. 
The affinity of the method to painting in black and white which 
differentiates it from other kinds of engraving, and was the dis¬ 
tinguishing charm of the mezzotints of the 17th and i8th cen¬ 
turies, was for a time lost, but a revival of pufe mezzotint on 
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copper, beginning in 1880—a return, in fact, to the mode in which 
the classics of the art were engraved in the time of Sir Joshua 
Reynolds—was made possible by the invention of steel-facing. 
By this process engraved copper plates are electroplated with a 
film of steel, renewable when worn in course of printing; and a 
mezzotint on copper, so protected, yields more fine impressions 
tlian if it had t^en engraved on steel, whilst the painter-like 
quality remains unimpaired. 

In " pure mezzotint" the design is evolved from dark to light 
entirely by scraping away more or less of tlie previously laid 
" ground,'' the original " burr " of which is left untouched In the 
extreme darks, and no acid, etching or line-work is used in it at all. 
Hie usual short descriptions ol the method arc mislcadiug, because 
they fail to explain that it is the " ground,” and not the " burr ” 
of it only, wliich is scraped away in greater or smaller degree to 
produce the varying tones of the design. The necessity of realizing 
that there are two constituents of the " ground,” the ” burr” and 
the iudentatious out of which the " burr ” is raised, will be appre¬ 
ciated later. The " rocking-tool.” with which the " ground ” is laid, 
somewhat resembles a carpenter's chisel, but the blade is 3 in. wide 
and only about 1} m. lung, whilst the cutting edge, instead of being 
straight, is curved in the segment of a circle. One side of the blade 
is deeply engraved with lines from edge to haudle, and the ridges 
which remain lietween these lines form teeth at the cutting edge 
when the unengraved side of the tool is bevelled as an ordinary 
chisel is sharpened. 

The tools contain from 35 to 120 teeth to each inch of their 
width, those with the most teeth producing grounds of the finest 
texture The operator ificks the curvi'd edge of the tool from side 
to side on the bare copper plate, causing the tool to travel forward, 
whilst each tooth makes an indentation in the cupper and throws 
up a corresponding particle of metal, which is called the " burr.” 
When the whole plate hn-s been so rocked across in 43 to Go different 
directions, .so thal no visible speck of the original briglit copper 
surface remains unfretted by the teeth of the rocking-tool,”^ the 
" ground ” is termed " full '' and is ready fur scraping the design. 
The innumerable particles of copper forming the raised ” burr ” 
give to a ” full ground ” much the appearance of copper-coloured 
plusli, and a print from it, taken before any scraping has been done 
on it, looks not unlike a piece of black velvet. The lights and 
semi-tones of the design are produced by subsequent scraping and 
burnishing. 

Assuming that a mezzotint is to be scraped from a lady's portrait 
by Sir Joshua Reynolds in which a piece of black drapery crosses 
a white dress—the engraver begins to work on a previously laid 
'' ground " which would print uniformly black before scraping 
commences, in the extreme darks of the black drapery the raised 
" burr ” is left untouched by the " scraper ”—a two-edged steel 
instrument resembling an ancient Roman sword-bl,adc in miniature, 
but having a longer point. Working from dark to light, the 
engraver produces the varyuig tones of the folds of the black 
drapery by scraping the raised " burr ” down more or less, lower¬ 
ing it in fact so that it will not hold so much ink as where it is 
Icit untouched in the extreme darks. In the highest liglits of the 
black drapery all the raised " burr " will have been removed and 
the original surface of the plate reached, bul as yet the engraver 
has not produced any tone lighter than middle tmt (although he 
has completely modelled up the black drapery), because the in¬ 
dentations out 0/ which the " burr ” was raised still remain in 
the plate and hold ink in printing. In order to produce the infinite 
gradation of delicate tones in the white dress, or in a sky, the 
scraping is continued, the indentations being thus made shallower 
in the passages scraped, and therefore less capable ot holding ink. 
whilst they are obliterated almost entirely in the highest lijjhts. 
When the mezzotint is finished the black drapery will stand higher 
than the surface of the plate modelled in a relief compn.sed Of thf 
raised " burr,” whilst all the tones of the wliite dress, from middle 
tint to pure white, will be so many actual depre^ions in the plate, 
the highest lights being the deepest. The .speck of light in the eye, 
tor instance, is a pit in the plate, surrounded by a tract of more or 
less raised " burr," which provides the intense black of the pupil 
and the half-tmts of the iris. The difference of surface levels is 
veiy appreciable where high-lights impinge on strong darks, bul it 
exists in varying degree all over the plate, and the greatest technical 
difticully in pure mezzotint ts to obtain adequate " edge ” and 
definition, because the tendency is to remove too much " ground ” 
from the edges of adjacent darks in the course of the. constant 
scrapings uccessary to snuxith and polish the depressed lights. 

in printing a mezzotint a nou-nuid ink is thoroughly worked 
into every part of the plate, and the superfluities are wiped off again, 
leaving os much ink as possible in me darks, the raised " burr.' 
If the bottom of the small hghts is not quite smooth, the ink sticks 
in tbe roughness and they pruit dark instead of light, or the printer 
has to wipe so bard to gel the ink out of the depressed lights that 
he removes too much from the raised darks. In either ca.se loss 
of definition and contrast of effect results. 'This inherent difficulty 
of scraping to a sharp edge caused the use of “ mixed ” methods. 


in which the details were sharpened by outlining them with stipple 
or line etching. 

Mezzotint fi the best form of engraving for completeness of repre¬ 
sentation, but etching is better adapted for sketching from nature 
or for the expression of any fleetmg idea. The two arts have 
distinct uses and limitations. The art function of true etching as 
practised by Rembrandt lies in economy of expressive line to 
suggest tlic artist's meaning, and that of mezzotint in completion 
of tonality to explain it. Artistic suggestion, which is not innerent 
in the solid tones of mezzotint, has to be imparted to the work 
entirely by the free play of the “ scraper " on the " giouud,” 
much as the painter attams it on canvas with the brush. 

The first reputed mezzotint was produced at Amsterdam in 
1643 by Ludwig von Siegen, an officer in the service of the Land¬ 
grave of Hesse, and an amateur artist; but the work 
was a direct drawing on cupper with an instrument of nMoty- 
comparative precision resembling the roulette rather than a mozzo- 
tinl, ground laid with the rocking-tool and scraped from dark to 
light ill the present manner of the art. Siegen's innovation was led 
up to by the previous stipple-work of (liuUo Campagnola and 
Janus Lutma; the roulette appears to have been used before his 
time; and though he shared m the evolution of the rocking-tool, 
he was not the sole inventor of it. The earliest work.s referable to 
the method at the print room of the British Museum aflord evi¬ 
dence, though inconclusive, that ITince Rupert, to whom Siegen 
showed ills mode of work in 1634, and possibly also their cumiiion 
friend, Th. Caspar von Fiirstenljerger, and Rupert's assistant, 
Vallerant Vaillant, were more or le&.s concerned hi the gradual 
development of mezzotint engraving. The rocking-tool was appa¬ 
rently improved by Abraham Blooteling, a Dutch painter and 
engraver of line portrait mezzotints, who worked ui Holland and 
in England about the year 1G80. 

Rupert brought thc'iicw art over to England at the Restoration, 
and tne portrait of Charles II,, dated 1G69, by William Sherwin, 
the first English mezzotiiiter, bears the engraver's acknowledgment 
of his uidebtcdiiess to Rupert lor tlie secrets ui the method. Mezzo¬ 
tint continued to be practised lor a wliile on the Cmiitinenl, Iiut tlie 
successors of Slicrwin in England so excelled in il that il early 
acquired abroad the title ol " la inanidre Anglaise,” and has since 
become an exclusively British art. Though used ior transcribing 
the subject-pictures of the great Italian masters, and of Rembrandt, 
Vandyck and Rubens, almost every kind of subject being later 
engraved in it, the staple production in mezzotint lias always been 
the portrait. Until the middle of the i8th century the tools con¬ 
tinued somewhat archaic, causing in the prints an appearance of 
warp and woof, like that of ill-woven material, which detracted 
from reality of representation. The coarseness and unequal depth 
of the " grounds " offered so much resistance to freedom of execu¬ 
tion with the ” scraper ” that, tliough the early engravers were 
quite as good artists as their succes.sor.s, painter-likc touch was not 
conspicuous in the work until M'Ardell and the interpreters of 
Sir Joshua Reynolds liad improved the tools and technique. 

Except for the collector, therefore, the chief attraction in the 
prints of F. Place and Luttrell, Beckett and Williams, and later 
those of John Simon, John Smith and John Faber, jun., who were 
the principal exponents of mezzotint in the last years of the seven¬ 
teenth and first half of the eighteenth centuries, lies in their long 
series of portraits after Vandyck, Lely, Kneller and the Dutch 
painters then practising in England, representing such interesting 
personages as Charles 11. and Neli Gwynii, Addison and Pope, 
Congreve and Wycherley, Locke aud the great duke of Marlborougli. 

'The classics of mezzotint engraving are to be found amongst the 
Ijest plates after Sir Joshua Reynolds by James M'Ardell, J. R. 
Smith and Valentine Green, the Watsons, Dickinson, Fislier, 
Dixon and some others, who worked during the last half of tlie 
i8th century. The brusliwork of Reynolds was more in harmony 
with the mezzotint method than the slighter painting technique of 
Gainsborough and Runiiioy, who were much less frequenlly en¬ 
graved, perhaps becau.se it is the highest tecinical aifliculty. in 
mezzotint to render the sharp edges of a sketcii. For this reason 
a typical Gainsborougli was never successfully engraved in the 
method. Though professional publisliers and printers existed at 
this time and earlier, the word " cxciidit " on an old prml, implying 
" published,” not "engraved," the authors of the Sir Joshua ' 
mezzotints in most cases printed, published and sold their own 
work.s, and pure mezzotint, unmixed with etching, was almost 
exclusively the motliod they employed. Mezzotints were occasion¬ 
ally printed in colours, notably those engraved later after George 
Morland, the primary object being to conceal the worn-out condition 
of the plates. 

The departure from pure mezzotint and ternwrary decay of tife 
art began when, towards the end of the 18th century, RicharjJ 
Earlom, otherwise a fine artist iii the traditional method, notably 
in translations of Vandyck and Wright of Derby, began to outline 
the details of his plates with stipple etching in order to avoid the 
labour and difficulty of scraping them to a sharp edge, using the 
" ground " alone, iiarlom, however, did not destroy the mystery 
of the rich velvety darks by etcliing Into them. A demand then 
arose fbr larger editions than the soft copper plates would yieldj and 
the eogravers attempted to meet it by combining mezzotint with 
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sent to Venice, to Avignon uid to fte princes of western Europe, 
to obtain help against the Saracens, who now threatened the 
kingdom of Cyprus. His efforts were in vain ; even Pope Urban V. 
advised peace with the sultan. M^zi^res remained for some 
time at Avignon, seeking recruits for his order, and writing his 
Viia S. Petri Thomasii (Antwerp, 1659), which is invaluable for 
the history of the Alexandrian exp^ition. The Prefacio and 
Epistola, which form the first draft of his work on the projected 
order of the Passion, were written at this time. 

Meziires returned to Cyprus in 1368, but was still at Venice 
when Poter was assassinated at Nicosia at the beginning of 1369, 
and he remained there until 1372, when he went to the court of 
the new pope Gregory XI. at Avignon. Heoccupied himself with 
trying to establish in the west of Europe the Feast of the Presen¬ 
tation of the Virgin, the office of which he translated from Greek 
into Latin. In 1373 he was in Paris, and he was thenceforward 
one of the trusted counsellors of Charles V., although this king 
had refused to be dragged into a crusade. He was tutor to his 
son, the future Charles VI., but after the death of Charles V. he 
was compelled, with the odier counsellors of the late king, to go 
into retirement. He lived thenceforward in the convent of the 
Celestines in Paris, but nevertheless continued to exert an influ¬ 
ence on public affairs, and to his close alliance with Louis of 
Orleans may be put down the calumnies with which the Burgun¬ 
dian historians covered his name. When Charles VI. freed 
himself from the domination of his uncles the power of M6zi6res 
increased. To this period of his life belong most of his writings. 
Two devotional treatises, the Contemplalio horae mortis and the 
Soliloquium peccatoris, belong to 1386-1387. In 1389 he wrote 
his Songc du vieil pelerin, an elaborate allegorical voyage in which 
he described the customs of Europe and the near East, and 
advocated peace with England and the pursuit of the Crusade. 
His Oratio tragedica, largely autobiographical, was written with 
^milar aims. In j 395 he addressed to Richard II. of England an 
Epistre pressing his marriage with Isabella of France. The 
tirusade of 1396 inspired Mdzi^res with no enthusiasm. The 
disaster of Nicopolis on the z8th of September 1396 justified his 
fears and was the occasion of his last work, the tpislre lamentable 
el consolatoire, in which he put forward once more the principles 
of his order as a remedy against future disasters. M^ziSres died 
in Paris on the 29th of May 1403. 

Some of his letters were printed in the Reiiue htstorique (vol. xlix.); 
the two ^pistres just mentioned in Kervyn de Lettenhove's edition 
of Froissart's Chroniques (vols- xv. and xvi.). The Snn^e Uu vsygier 
or Somnium vindarii, written al>out 1376, i.'» sometimes attributed 
to him, bill without definite proofs. 

Set* Antoine Ht'Cfiuot, Oallicae coelestinorum con^re^ationis 
munasterUi, fundaiiontis .... (1719); the Abb^ Jean Lebeuf’s 
Mimoires in the Mlmoires of the Academy of Inscriptions, vols. xvi. 
and xvii. (1752 and 1753); J. Delaville le Koulx, La France en Orient 
au xiv siicle (iHSff-iKgo)'; A. Molinicr, Manuel de hihlioqraphie 
hisiovique (1004), vol. iv.; and especially the researches of N. jorga, 
published in the Bibliothdque de Vecole des hautes iiudes, vol. 110 (Paris 
1896); and the same writer’s Philippe de MitUres rt la croisade 
au xiv si^cle (i89(>). Jorga gives a list of his works and of the MSS. 
in which they are preserved, and analyses many of them. On the 
Songe du vergier, see P. Paris, in Mimoires of the Academy of 
Inacripiions (1843), vol. xv. 

mEziEres, a town of northern France, capital of the 
department of Ardennes, 55 m. N.E. of Reims by the Ea,stern 
railway. Pop. (igo6), town, 7007 ; commune, 9393. Tlie 
town itself, the streets of which are narrow and irregular, 
is situated on the neck of a peninsula formed by a loop 
of the Meuse. The river separates it from its suburb of 
Arches and the town of Charleville on the north and from 
the suburb of Pierre on the south. Adjoining Pierre is 
Mohon (pop. 5874), with metallurgical works. The fortifi¬ 
cations of M6zi6res, as well as the citadel still dominating 
the town on the east, were built under Vauban’s direction, 
but were dismantled in 1885 and 1886. Immediately to the 
east of the citadel ruas a canal, which provides river-traffic with 
a short cut across the isthmus. The parish church (i6th cent.) 
contains inscriptions coimnemorating the raising of the siege of 
M6ziires in 1521 and the marriage of Charles IX. with the 


daugfaternf the emperor Maxunilion II. (1570). The north and 
south portals, theRenaissance tower atthe west end, and the lofty 
vaultings, are worthy of remark. The church, which suffered 
severely in 1870-71, has since been restored. The prefecture 
and the hotel-de-ville, which contains several interesting pictures 
relating to the history of the town, belong to the 18th century. 
M^ziires is the seat of a prefect and of a court of assize, and 
there are manufactures of bicycles, and iron and steel castings 
for motors, railway-carriages, &c. 

Founded in the 9th century, M6ziircs was at first only a strong¬ 
hold belonging to the bishops of Reims, which afterwards became 
the property of the counts of Rethel. The town was increased 
by successive immigrations of the people of Li6ge, flying first 
from' the emperor Otto, and afterwards from Charles the Bold; 
and also by concessions from the counts of Rethel. Walls were 
built in the 13th century, and in 1521 it was defended against 
the Imperialists by the Chevalier Bayard, to whom a statue was 
erected in 1893. The anniversary of the deliverance is still 
observed yearly on tlie 27th of September. In 1815 the Germans 
were kept at bay for six weeks, and in 1871 the town only 
capitulated after a bombardment during which the greater part 
of it was destroyed. 

HEZOTCr, a town of Hungary, in the county of J4 ez- 
Nagykun-Szolnok, 88 m. S.E. of Budapest by rail. Pop. (1900), 
* 5 ) 3 ^ 7 - It possesses important-piotteries. Large herds of cattle 
are reared on the communal lands, which are productive also 
of wheat, rapeseed and maize. Several well-attended fairs are 
held here annually. 

MEZZANINE (It. meztano ; Fr. entresol ; Ger. Zwischengesehoss), 
in architecture, a storey of small height introduced between two 
lofty storeys, or sometimes employed to allow of the introduction 
of two .storeys equal together in height to lofty rooms on the 
same floor. 

MEZZOFAHTl, 6IDSEPPE CASPAR (1774-1849), Italian 
cardinal and linguist, was bom on the 17th of September 1774, 
at Bologna, and educated there. He was ordained priest in 1797, 
and in the same year became professor of Arabic in the university, 
but shortly afterwards was deprived for refusing to take the 
oath of allegiance to the Cisalpine Republic. In 1803 he was ap¬ 
pointed assistant librarian of the institute of Bologna, and soon 
afterwards was reinstated as professor of oriental languages and 
of Greek. The chair was suppressed by the viceroy in 1808, but 
again rehabilitated on the restoration of Pius VII. in 1814, and 
continued to be held by Mezzofanti until his removal from 
Bologna to Rome in 1831, as a member of the congregation de 
propaganda fide. In 1833 he succeeded Angelo Mai as chief keeper 
of tile Vatican library, and in 1838 was made cardinal and director 
of studies in the Congregation. He died at Rome on the isth of 
March 1849. His peculiar talent, comparable in many respects 
to that of the so-called “ calculating boys,” was not combined 
with any exceptional measure of intellectual power, and pro¬ 
duced nothing of permanent value. It seems certain, however, 
that he spoke with considerable fluency, and in some cases even 
with attention to dialectic peculiarities, some fifty or sixty 
languages of the most widely separated families, besides having 
a less perfect acquaintance with many others. 

See Russell, Life of the Cardinal Meeeofanti (T.ondon, 1857); 
A. Belleshcim, Giuseppe Cardinal Meziojanti (WiirzburR, 1880). 

mezzotint. During the 19th centurv two revolutions 
occurred in the British art of mezzotinto engraving—“ la 
maniAre anglaise.” The original defect of the method was the 
incapacity of the mezzotint “ burr ’’ on copper to yield as many 
fine impressions a.s other forms of engraving. To this defect was 
attributable the introduction, in 1823, of steel instead of the soft 
copper previously used—a change which, with the endeavour 
to avoid technical difficulties, led to the “ mixed style,” or com¬ 
bination of mezzotint with etching, and a general departure from 
the traditional form of the art, “ pure mezzotint " on copper. 
The affinity of the method to painting in black and white which 
differentiates it from other kinds of engraving, and was the dis¬ 
tinguishing charm of the mezzotints of the 17th and i8th cen¬ 
turies, was for a time lost, but a revival of pufe mezzotint on 
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MIAMI, a city and the county-seat of Dade county, Florida, 
U.S.A., in the S.E. part of the state, on the N. bank oi 
the Miami river and on Biscayne Bay. Pop. (iqoo), 1681; 
(rpio, U.S. census), .1571. It is 'served by the Florida Fast 
Coast railwaj' ahd by lines of coastwise steamships, and is the 
point of departure of the P. & 0 . steamships for Nassau and 
Havana. Miami is the centre of a farming country in which 
citrus' fruits, especially grape-fruit, pineapples and •winter 
vegetaMes are raised for northern markets. There is excellent 
rod-fishing; Spanish and king mackerel and blue-fish are shipped 
from Miami in large quantities; and in Biscayne Bay there 
are important sponge fisheries. An alligator “ farm ” and the 
Subtropical Laboratory of the U.S. government are points of 
interest. In the city Ls Fort Dallas (now abandoned), where 
American troops were quartered during the Seminole War;'and 
Miami is still the trading point of the Seminole Indians, being 
immediately south of the Everglades, their home. In 1900 a 
project was on foot to cut a channel from Miami to Lake. Okec.ho- 
l)ee and from the other side of that lake west to the Gulf at Fort 
Myers, thus providing an inland waterway and draining much 
swampy but fertile land. In 1896 there were only two dwellings 
and one storehouse within the present corporate limits, but in 
that year the place was chosen as the southern terminal of the 
Florida Ea.st Coast railway, which wiis afterwards extended 
towards Key West. Soon afterwards Henry M. Flagler (b. 1830), 
the owner of the railway, began the construction of the magni¬ 
ficent Royal Palm Hotel, and Miami became a popular winter 
resort. Then came the development of commerce by the improve¬ 
ment of the harbour, by donations from Mr Flagler and grants 
by the United States government. 

MIAMI, a tribe of North-American Indians of Algonquian 
stock. The English called them Twig/itwees, a corruption of the 
native name, wliich meant the cry of the crane. They 
were first found in .south-eastern Wisconsin, and in 1764 num¬ 
bered about 1750. Their civilization wa.s advanced and they 
lived in stockaded towns. They took part in Pontiac’s con¬ 
spiracy in 1764 and in the American War of Independence and 
American War of 1812 they fought on the English side. At the 
close of this war they were greatly reduced in numbers. A 
few Miami still live on a reservation in Oklahoma and in 
Wabash county, Indiana. I 

HIANTONOMO ( ? -1643), chief of the Nacraganset tribe of I 
North American Indians, nephew of their grand sachem, Cano- j 
nicus (d. 1647). He seems to have been friendly to the Itnglish 
colonists of Massachusetts and Connecticut, though he was 
accused of being treacherous. In 1636, when under suspicion, 
he went to Boston to prove his loyalty to the colonists. In the 
following year he permitted John Mason to lead his Connecticut 
expedition against the Pequot Indians through the Narraganset 
country, and in 1638 he signed for the Narraganset the tripartite 
treaty between that tribe, the Connecticut colonists and the 
Mohegan Indians, which provided for a perpetual peace between 
the parties, and he agreed to take under his jurisdiction eighty 
of the two hundred troublesome Pequot. In 1643 a quarrel 
broke out between the Mohegan and the Narraganset, and Mian- 
tonomo led his warriors against tho.se of Unca.s, the MohegtCn 
sachem. He was defeated and captured at what is now Norwich, 
Conn., was turned over to the Connecticut authorities, and 
was later tried at Boston by the commissioners of the United 
Colonies of New England. A committee of five clergymen, to 
whom his case was referred, recommended that he be executed, 
and the commissioners accordingly sentenced him to death and 
chose Uncas as his executioner. Miantonomo, who was kept in 
ignorance of this sentence, was taken to the scene of his defeat 
arid was there tomahawked in cold blood by Wawequa, the 
brother of Uncas. There Ls a monument to Miantonomo in 
Sachem’s Park, Norwich, Conn. 

HIAMWALI, a town and district of India in the Multan division 
of the Punjab. The town is situated on the left bank of the 
Indus, 65s ft. above sea-level. Pop. (1901), 3391. The district 
was formed in 1901, after the creation of the North-West 
Frontier Province, out of the Cis-Indus portions of Bannu and 


Dera Ismati Khan di.stricts. Area, 7816 sq. m. Pop. (1901), 
424,588, showing an increase of 6'i % in the decade. About 
three-quarters of the district lies to the east of the Indus. Along 
the river Ls a low fertile tract, liable to floods. The remaining 
upland, known as the Thai, is barren and sandy, cultivable only 
where irrigation is possible. In the north-east the district 
includes the western flank of the Salt Range. The part of the 
district west of the Indus i.s a level and fairly fertile plain, 
enclosed by the Chichali and Maidani hills. The chief agricul¬ 
tural products are wheat and other grains and oil-secds. Hides 
and wool arc also exported, together with small quantities of alum 
(abundant in the Salt Range), salt (from the Salt and Maidani 
ranges), and coal of poor quality, which is found at several 
points. Petroleum has been discovered. The district is served 
by the Multan-Rawalpindi line of the North-Western railway. 

HIAOTSZE, or Miautse, one of the aboriginal tribes of southern 
China. At one time they occupied a considerable portion of the 
fertile lands which now form the central province of the empire^ 
but as the Chinese advanced southwards they were driven into 
the mountain districts of the provinces of Yuiman, Kwei-chow, 
Kwang-si and Kwang-tung, where they are found at the present 
day. As early as the reign of King Suitn (about 800 b.c.) we read 
of an e.\pedition having been sent to drive them out of Hu-nan. 
The last important campaign against them was undertaken by 
the emperor K’ien-lung, who, having completely subjugated the 
Eleuths, attacked the Miaotsze, who suffered a crushing deleat, 
and were compelled to purchase peace by swearing allegiance to 
their conquerors. They still maintain a semi-independence in 
their mountain-homes, but are a decaying race, gradually giving 
way before the Chinese. They are allowed to govern themselves 
on their own patriarchal system. The Miaotsze of both sexes 
are shorter and darker-complexioned than the Chinese, their 
fares are rounder and their features sharper. 

See Sketches oi the. Miau-tsee, trans. by E. C. Bridgman; J. Eelkms, 
The Miautsi Tribes, their Htitory: and “ Quaint Customs in Kwei¬ 
chow," Cornhill Magaeine (Jan. 1872): Playfair, The MatUeu 0/ 
Kwei-chow and Yunnan (London, 1877): A. R. Colquhoun,/lc.ro.ss 
Chrvsf (1883). 

MIAOULIS, ANDREAS VOKOS or Bokos (1768-1835), Greek 
admiral and politician, was burn in Negrupont. The surname 
Miaoulis, which was added to his family name of Vokos, or Bokos, 
is said to be derived from the Turkish word miaoul, a felucca. He 
settled in the island of Hydra on the east of the Morea, and when 
the Greek War of Independence began was known among his 
I fellow-townsmen as a trader in corn who had gained wealth, 
j and who made a popular use of his money. He had been a 
merchant captain, and was chosen to lead the naval forces of the 
island.s when they rose against the government of the sultan. 
The islanders had enjoyed some measure of exemption from the 
worst excesses of the Turkish officials, but suffered severely Irom 
the conscription raised to man the Turkish ships; and though 
they seemed to be peculiarly open to attack by the sultan’s 
forces from the sea, they took an early and active part in the 
rising. As early as 1822 Miaoulis was appointed navarcli, or ad¬ 
miral, of the swarm of small %'essels which formed the insurgent 
fleet. He commanded the expedition sent to take revenge for 
the massacre of Chio (see Kanaris) in the .same year. He con¬ 
tinued to be the naval chief of the Greeks till Lord Dundonald 
entered their service in 1827, when he retired in order to leave the 
English officer free to act as commander. In the interval he had 
had the general direction of the naval side of the Greek struggle 
for freedom. He had a share in the successful relief of the first 
siege of Mis.solonghi in December 1822 and January 1823. In 
1824, after the conquest of Psara by the Turks, he commanded 
the Greek forces which prevented the further progress of the 
sultan’s fleet, though at the cost of the loss of many fire-ships 
and men to themselves. But in the same year he was unaWe 
to prevent the Egyptian forces from occupying Navarino, though 
he harassed them with some success. During 1825 he succeeded 
in carrying stores and reinforcements into Missolonghi, when it 
was besieged for the second time, though he could not avert ilk 
fall. 'His efforts to interrupt the sea communications of the 
Egyptian forces failed, owing to the enormous disproportion of 
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sent to Venice, to Avignon uid to fte princes of western Europe, 
to obtain help against the Saracens, who now threatened the 
kingdom of Cyprus. His efforts were in vain ; even Pope Urban V. 
advised peace with the sultan. M^zi^res remained for some 
time at Avignon, seeking recruits for his order, and writing his 
Viia S. Petri Thomasii (Antwerp, 1659), which is invaluable for 
the history of the Alexandrian exp^ition. The Prefacio and 
Epistola, which form the first draft of his work on the projected 
order of the Passion, were written at this time. 

Meziires returned to Cyprus in 1368, but was still at Venice 
when Poter was assassinated at Nicosia at the beginning of 1369, 
and he remained there until 1372, when he went to the court of 
the new pope Gregory XI. at Avignon. Heoccupied himself with 
trying to establish in the west of Europe the Feast of the Presen¬ 
tation of the Virgin, the office of which he translated from Greek 
into Latin. In 1373 he was in Paris, and he was thenceforward 
one of the trusted counsellors of Charles V., although this king 
had refused to be dragged into a crusade. He was tutor to his 
son, the future Charles VI., but after the death of Charles V. he 
was compelled, with the odier counsellors of the late king, to go 
into retirement. He lived thenceforward in the convent of the 
Celestines in Paris, but nevertheless continued to exert an influ¬ 
ence on public affairs, and to his close alliance with Louis of 
Orleans may be put down the calumnies with which the Burgun¬ 
dian historians covered his name. When Charles VI. freed 
himself from the domination of his uncles the power of M6zi6res 
increased. To this period of his life belong most of his writings. 
Two devotional treatises, the Contemplalio horae mortis and the 
Soliloquium peccatoris, belong to 1386-1387. In 1389 he wrote 
his Songc du vieil pelerin, an elaborate allegorical voyage in which 
he described the customs of Europe and the near East, and 
advocated peace with England and the pursuit of the Crusade. 
His Oratio tragedica, largely autobiographical, was written with 
^milar aims. In j 395 he addressed to Richard II. of England an 
Epistre pressing his marriage with Isabella of France. The 
tirusade of 1396 inspired Mdzi^res with no enthusiasm. The 
disaster of Nicopolis on the z8th of September 1396 justified his 
fears and was the occasion of his last work, the tpislre lamentable 
el consolatoire, in which he put forward once more the principles 
of his order as a remedy against future disasters. M^ziSres died 
in Paris on the 29th of May 1403. 

Some of his letters were printed in the Reiiue htstorique (vol. xlix.); 
the two ^pistres just mentioned in Kervyn de Lettenhove's edition 
of Froissart's Chroniques (vols- xv. and xvi.). The Snn^e Uu vsygier 
or Somnium vindarii, written al>out 1376, i.'» sometimes attributed 
to him, bill without definite proofs. 

Set* Antoine Ht'Cfiuot, Oallicae coelestinorum con^re^ationis 
munasterUi, fundaiiontis .... (1719); the Abb^ Jean Lebeuf’s 
Mimoires in the Mlmoires of the Academy of Inscriptions, vols. xvi. 
and xvii. (1752 and 1753); J. Delaville le Koulx, La France en Orient 
au xiv siicle (iHSff-iKgo)'; A. Molinicr, Manuel de hihlioqraphie 
hisiovique (1004), vol. iv.; and especially the researches of N. jorga, 
published in the Bibliothdque de Vecole des hautes iiudes, vol. 110 (Paris 
1896); and the same writer’s Philippe de MitUres rt la croisade 
au xiv si^cle (i89(>). Jorga gives a list of his works and of the MSS. 
in which they are preserved, and analyses many of them. On the 
Songe du vergier, see P. Paris, in Mimoires of the Academy of 
Inacripiions (1843), vol. xv. 

mEziEres, a town of northern France, capital of the 
department of Ardennes, 55 m. N.E. of Reims by the Ea,stern 
railway. Pop. (igo6), town, 7007 ; commune, 9393. Tlie 
town itself, the streets of which are narrow and irregular, 
is situated on the neck of a peninsula formed by a loop 
of the Meuse. The river separates it from its suburb of 
Arches and the town of Charleville on the north and from 
the suburb of Pierre on the south. Adjoining Pierre is 
Mohon (pop. 5874), with metallurgical works. The fortifi¬ 
cations of M6zi6res, as well as the citadel still dominating 
the town on the east, were built under Vauban’s direction, 
but were dismantled in 1885 and 1886. Immediately to the 
east of the citadel ruas a canal, which provides river-traffic with 
a short cut across the isthmus. The parish church (i6th cent.) 
contains inscriptions coimnemorating the raising of the siege of 
M6ziires in 1521 and the marriage of Charles IX. with the 


daugfaternf the emperor Maxunilion II. (1570). The north and 
south portals, theRenaissance tower atthe west end, and the lofty 
vaultings, are worthy of remark. The church, which suffered 
severely in 1870-71, has since been restored. The prefecture 
and the hotel-de-ville, which contains several interesting pictures 
relating to the history of the town, belong to the 18th century. 
M^ziires is the seat of a prefect and of a court of assize, and 
there are manufactures of bicycles, and iron and steel castings 
for motors, railway-carriages, &c. 

Founded in the 9th century, M6ziircs was at first only a strong¬ 
hold belonging to the bishops of Reims, which afterwards became 
the property of the counts of Rethel. The town was increased 
by successive immigrations of the people of Li6ge, flying first 
from' the emperor Otto, and afterwards from Charles the Bold; 
and also by concessions from the counts of Rethel. Walls were 
built in the 13th century, and in 1521 it was defended against 
the Imperialists by the Chevalier Bayard, to whom a statue was 
erected in 1893. The anniversary of the deliverance is still 
observed yearly on tlie 27th of September. In 1815 the Germans 
were kept at bay for six weeks, and in 1871 the town only 
capitulated after a bombardment during which the greater part 
of it was destroyed. 

HEZOTCr, a town of Hungary, in the county of J 4 ez- 
Nagykun-Szolnok, 88 m. S.E. of Budapest by rail. Pop. (1900), 
* 5 ) 3 ^ 7 - It possesses important-piotteries. Large herds of cattle 
are reared on the communal lands, which are productive also 
of wheat, rapeseed and maize. Several well-attended fairs are 
held here annually. 

MEZZANINE (It. meztano ; Fr. entresol ; Ger. Zwischengesehoss), 
in architecture, a storey of small height introduced between two 
lofty storeys, or sometimes employed to allow of the introduction 
of two .storeys equal together in height to lofty rooms on the 
same floor. 

MEZZOFAHTl, 6IDSEPPE CASPAR (1774-1849), Italian 
cardinal and linguist, was bom on the 17th of September 1774, 
at Bologna, and educated there. He was ordained priest in 1797, 
and in the same year became professor of Arabic in the university, 
but shortly afterwards was deprived for refusing to take the 
oath of allegiance to the Cisalpine Republic. In 1803 he was ap¬ 
pointed assistant librarian of the institute of Bologna, and soon 
afterwards was reinstated as professor of oriental languages and 
of Greek. The chair was suppressed by the viceroy in 1808, but 
again rehabilitated on the restoration of Pius VII. in 1814, and 
continued to be held by Mezzofanti until his removal from 
Bologna to Rome in 1831, as a member of the congregation de 
propaganda fide. In 1833 he succeeded Angelo Mai as chief keeper 
of tile Vatican library, and in 1838 was made cardinal and director 
of studies in the Congregation. He died at Rome on the isth of 
March 1849. His peculiar talent, comparable in many respects 
to that of the so-called “ calculating boys,” was not combined 
with any exceptional measure of intellectual power, and pro¬ 
duced nothing of permanent value. It seems certain, however, 
that he spoke with considerable fluency, and in some cases even 
with attention to dialectic peculiarities, some fifty or sixty 
languages of the most widely separated families, besides having 
a less perfect acquaintance with many others. 

See Russell, Life of the Cardinal Meeeofanti (T.ondon, 1857); 
A. Belleshcim, Giuseppe Cardinal Meziojanti (WiirzburR, 1880). 

mezzotint. During the 19th centurv two revolutions 
occurred in the British art of mezzotinto engraving—“ la 
maniAre anglaise.” The original defect of the method was the 
incapacity of the mezzotint “ burr ’’ on copper to yield as many 
fine impressions a.s other forms of engraving. To this defect was 
attributable the introduction, in 1823, of steel instead of the soft 
copper previously used—a change which, with the endeavour 
to avoid technical difficulties, led to the “ mixed style,” or com¬ 
bination of mezzotint with etching, and a general departure from 
the traditional form of the art, “ pure mezzotint " on copper. 
The affinity of the method to painting in black and white which 
differentiates it from other kinds of engraving, and was the dis¬ 
tinguishing charm of the mezzotints of the 17th and i8th cen¬ 
turies, was for a time lost, but a revival of pufe mezzotint on 
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States (South Dakota, Colorado and Alabama), and Brazil (Goyaz. 
Bahia and Minas Geraes). The commercially valuable micas of 
Canada and Ceylon are mainlyjulilogopite (?.».), which has a rather 
difierent mode of occurrence. The mica mined in India is practically 
all muscovite. The principal mining districts are those of Haz&n- 
b&gh in Bengal and Mellore in Madras; in the former district the 
mica has usually a ruby tint, whilst in the latter it is mure often 
greenish. In the InikQrti mine, Nellore, " books ” of mica measur¬ 
ing 10 ft. across, and up to 15 ft. across the folia have been found, 
and rectajlgular sheets measuring 30 by 24 in. and free from cracks 
and flaws have Irequcutly been obtained. 

Uset. —On account of its transparency and its resistance to 
fire and sudden changes of temperature, mica has been mudi 
used for the windows of stoves and lanterns, for the peep-holes of 
furnaces, and the chimneys of lamps and gas-burners. At one 
time it was used for window panes of houses and the port-holes 
of Russian men-of-war, being commonly known as “ Muscovy 
gla.ss.” Spangles of mica are much used for decorative purposes 
of various kinds, and the mineral was formerly known as glades 
Mariae (Ger., Frauenglas) because of its use for decorating 
statues of the Virgin. The lapis specularis of Pliny, scattered 
over the Circus Maximus to produce a shining whiteness, was 
probably mica. Large quantities of ground mica are used in the 
manufacture of wall-paper, and to produce a frosted effect on 
toys, stage scenery, &c. Powdered mica is also used in the manu¬ 
facture of paints and paper, as a lubricant, and as an al.isorbent 
of nitro-glycerine and disinfectants. Sheets of mica are used 
as a surface for painting, especially in India; for lantern slides; 
for carrying photographic films; as a protective covering for 
pictures and historical documents; for mounting soft and collap¬ 
sible natural history specimens preserved in spirit; for the vanes 
of anemometers; mirrors of delicate physical instruments; for 
various optical and many other purposes. Being a bad conductor 
of heat it is used for the packing and jackets of boilers and 
steam-pipes. Other applications depend on the strength of its 
resistance to acids. 

The most extensive application of mica at the present day 
is for electrical purposes. Being a bad conductor of electricity 
it is of value us an insulator, and the smooth flexible sheets are 
much used in the construction of armatures of dynamos and in 
other electrical machinery. For various purposes a manufactured 
material known as “ micanite ” or “ micanite cloth ” is much 
used; this consists of small sheets of mica cemented with shellac 
or other insulating cement on cloth or paper. , 

Muscovite and phlogopite are practically the only species used 
commercially, the former being the more common. Phlogopite 
is rarely found as colourless transparent sheets and is therefore 
almost exclusively used for electrical purposes. Many other 
uses of mica might be mentioned. The potassium it contains 
renders it of value as a manure. The species lepidolite is largely 
used for the manufacture of lithium and rubidium salts. 

Mining, Preparation and Value .—Mica mining is an industry 
of considerable importance, especially in India; but here the 
methods of mining ore very primitive and wasteful, in working 
downwards in open quarries and in tortuous shafts and passages 
much of the mica is damaged, and a large amount of labour is 
expended in hauling waste material to the surface. Since the 
mineral occurs in definite veins, a more satisfactory and economy 
cal method of working would be that adopted in metalliferous 
mines, with a vortical shaft, cross-cuts, and levels running along 
the strike of the vein ; the mica could then be extracted by 
overhead stopping, and the waste material used for filling up the 
worked-out excavations. 

In dressing mica the “ books " are split along the cleavage into 
sheets of the required thickness, and the sheets trimmed into 
rectangles with a sharp knife, shears or guillotine, stained and 
damaged portions being rejected. The dressed sheets are sorted 
according to size, transparency, colopr and freedom from spots or 
stains. &rap mica is ground to powder or used in the manu- 
iacture of micanite. 

’■ The price of mica varies very considerably according to the 
size, transparency and quality of the sheets. An average price 
for eut sheets'iof all sizes is about 4s. per tb, but for large sheets 
it may’ve as higti as 54s. per tb. 


Ksfekrnces.—F or the mineralogical characters sea the text¬ 
books of ]. p. Dana and C, Hintze; for econoniic questions, the 
following : T! H. Holland, " The Mica Deposits of India," Memoirs 
of the Geological Survey of India (tgoz), xxxiv. 11-121 ; G. P. 
Merrill, The Non-Meiallic Minerals (New York, 1904), pp. 163- 
180; " The Mining and Preparation of Mica for Commercial 
Purposes,” Bulletin of the Imperial Institute (London, 1904), ii. 
278-291; F. CirkeL " Mica; its Occurrence, Exploitation and 
Uses " (Canadian Dept» of the Interior, Mine.s Branch, Ottawa, 
1905, 148 pp.). (L. J. S.) 

MICAH (n:m), in the Bible, the name prefixed to the sixth 
in order of the books of the minor prophets.* He was a con¬ 
temporary and fellow-worker of Isaiah. The name in various 
modifications— MUSidhu, Micdilhu, Micdidh —is common in 
the Old Te.stament, expressing as it does a fundamental point of 
Hebrew faith : Who is like Yahweh ? “ It was also borne among 
others by the Danite whose history is given in Judges xvii. seq. 
(see separate article), by the prophet who opposed Ahab’s 
expedition to Ramoth-Gilcad (i Kings xxii.),’ and by the son of 
Jonathan (see Saul). 

The editorial title of the book of Micah declares that Micah 
prophesied “ in the days of Jotham (739-734), Ahaz (733-721) 
and Hezekiah (720-693), kings of Judah.” Nothing in the book 
itself ran claim to belong to the reign of Jotham, but the prophecy 
against Samaria (i. 5-8) may have been uttered originally before 
the fall of Samaria in 722, i.e. in the reign of Ahaz. In its present 
form, however, it has been incorporated in a prophecy against 
Judah, belonging, most probably, to the years 705-701, when a 
new Pale.stinian rising provoked Sennacherib’s campaign of 701 
(Nowack; cf. Marti). This prophetic activity of Micah under 
Hezekiah is confirmed by the direct statement ot Jer. xxvi. 17 seq., 
where Mir. iii. 12 is quoted (“ Zion shall be plowed as a field,” 
&c.). The verse quoted forms the climax of Mic, i, iii., from 
which chapters only any certain conclusions as to the prophetic 
message of the historic Micah can be drawn; the remaining 
sections of the present book (iv. y., vi.-vii.) consist, in whole or 
in greater part, of writings belonging to a later period. 

Cliaplers l.-iil. (with the exception of two verses, ii. 12, r.fi'are 
a prudiclion ol judgment on the sins of Judah and F.iihraim. In 
a majestic exordium Yahweh Himself is represented as coming 
forth in the thunderstorm (of. Amos i. 2) from His heavenly 
palace, and descending on the mountains of Palestine, at once as 
witness against His people, and the executer of judgment on their 
sins. Samaria is sentenced to destruction fur idolatry; and the 
blow extends to Judah also, which participates in the same guilt 
(ch. i.). But, while Samaria is summarily dismi-ssed, the sin of 
ludah is analysed at length in chs. ii. and iii., in which the prophet 


* A confusion between the two jirophets ol the name has led to 
the insertion in the Massoretic text of i Kings xxii. 28 of a citation 
from Mic. i. 2, rightly absent from the LXX. 

“ See, however, Gray, Hebrew Proper Names, p. 157: " In later 
times they were perhaps virtually synonymous; but this is not to 
be assumed for early times. The shorter forms may well Iiave had 
a purely secular reference, signifying ' who is like this child ? ’’ 

“ He is called " the Morashtite " (Mic. i. i; Jer. xxvi. i8) from 
his birthplace, Moresheth-Gatli. Tliat Micah lived in the Sheplielah 
or Judaean lowland near the Philistine country is clear from the local 
colouring of i. 10 seq., where a numlicr of jilaces in this quarter are 
mentioned together (in connexion with the war in PliiUstia), and 
their names played upon in a way that could hardly have suggested 
itself to any but a man of the district. The paronomasia makes 
the verses difficult, and in i. 14 none of the ancient versions recognizes 
Moreshotli-Gath as a projier name. The word Morashtite (Morashti) 
was therefore obscure to them; but this only gives greater weight 
to the traditional pronunciation with 6 in the first syllable, which 
is as old as the I,.XX., and goes against the view, taken by the 
Targum both on Micah and on Jeruiniah, and followed by some 
moderns (including Cheyne, Ency. Bib. 3198), that Micah came from 
Mareshah. When Eusebius places Mu/mrgel near Eleutheropolis 
it is not likely that he is thinking ol Mareshah (Maresa), for he 
speaks of the former as a village and of the latter as a ruin 
2 m. from Eleutheropolis. Jerome too in the Epit. Paulae {Ep. 
eviil.), sjieaking as. an eyewitness, distinguishes Morashtim, with 
the church of Micah's sepulchre, from Maiesa. This indeed wJk 
after the pretended miraculous discovery of the relics of Micah .lifl, 
A.D. 385; out the name of the village which then existed {Praef.^ 
Mich.) can hardly have been part ol a pious fraud. 

* These two verses are a prophecy of restoration; they are ad¬ 
mittedly an interruption in their present context (so, e.g., Driver, 
G. A.‘Smith); they belong in substance to the second section of 
the book (iv. v.). 
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sent to Venice, to Avignon uid to fte princes of western Europe, 
to obtain help against the Saracens, who now threatened the 
kingdom of Cyprus. His efforts were in vain ; even Pope Urban V. 
advised peace with the sultan. M^zi^res remained for some 
time at Avignon, seeking recruits for his order, and writing his 
Viia S. Petri Thomasii (Antwerp, 1659), which is invaluable for 
the history of the Alexandrian exp^ition. The Prefacio and 
Epistola, which form the first draft of his work on the projected 
order of the Passion, were written at this time. 

Meziires returned to Cyprus in 1368, but was still at Venice 
when Poter was assassinated at Nicosia at the beginning of 1369, 
and he remained there until 1372, when he went to the court of 
the new pope Gregory XI. at Avignon. Heoccupied himself with 
trying to establish in the west of Europe the Feast of the Presen¬ 
tation of the Virgin, the office of which he translated from Greek 
into Latin. In 1373 he was in Paris, and he was thenceforward 
one of the trusted counsellors of Charles V., although this king 
had refused to be dragged into a crusade. He was tutor to his 
son, the future Charles VI., but after the death of Charles V. he 
was compelled, with the odier counsellors of the late king, to go 
into retirement. He lived thenceforward in the convent of the 
Celestines in Paris, but nevertheless continued to exert an influ¬ 
ence on public affairs, and to his close alliance with Louis of 
Orleans may be put down the calumnies with which the Burgun¬ 
dian historians covered his name. When Charles VI. freed 
himself from the domination of his uncles the power of M6zi6res 
increased. To this period of his life belong most of his writings. 
Two devotional treatises, the Contemplalio horae mortis and the 
Soliloquium peccatoris, belong to 1386-1387. In 1389 he wrote 
his Songc du vieil pelerin, an elaborate allegorical voyage in which 
he described the customs of Europe and the near East, and 
advocated peace with England and the pursuit of the Crusade. 
His Oratio tragedica, largely autobiographical, was written with 
^milar aims. In j 395 he addressed to Richard II. of England an 
Epistre pressing his marriage with Isabella of France. The 
tirusade of 1396 inspired Mdzi^res with no enthusiasm. The 
disaster of Nicopolis on the z8th of September 1396 justified his 
fears and was the occasion of his last work, the tpislre lamentable 
el consolatoire, in which he put forward once more the principles 
of his order as a remedy against future disasters. M^ziSres died 
in Paris on the 29th of May 1403. 

Some of his letters were printed in the Reiiue htstorique (vol. xlix.); 
the two ^pistres just mentioned in Kervyn de Lettenhove's edition 
of Froissart's Chroniques (vols- xv. and xvi.). The Snn^e Uu vsygier 
or Somnium vindarii, written al>out 1376, i.'» sometimes attributed 
to him, bill without definite proofs. 

Set* Antoine Ht'Cfiuot, Oallicae coelestinorum con^re^ationis 
munasterUi, fundaiiontis .... (1719); the Abb^ Jean Lebeuf’s 
Mimoires in the Mlmoires of the Academy of Inscriptions, vols. xvi. 
and xvii. (1752 and 1753); J. Delaville le Koulx, La France en Orient 
au xiv siicle (iHSff-iKgo)'; A. Molinicr, Manuel de hihlioqraphie 
hisiovique (1004), vol. iv.; and especially the researches of N. jorga, 
published in the Bibliothdque de Vecole des hautes iiudes, vol. 110 (Paris 
1896); and the same writer’s Philippe de MitUres rt la croisade 
au xiv si^cle (i89(>). Jorga gives a list of his works and of the MSS. 
in which they are preserved, and analyses many of them. On the 
Songe du vergier, see P. Paris, in Mimoires of the Academy of 
Inacripiions (1843), vol. xv. 

mEziEres, a town of northern France, capital of the 
department of Ardennes, 55 m. N.E. of Reims by the Ea,stern 
railway. Pop. (igo6), town, 7007 ; commune, 9393. Tlie 
town itself, the streets of which are narrow and irregular, 
is situated on the neck of a peninsula formed by a loop 
of the Meuse. The river separates it from its suburb of 
Arches and the town of Charleville on the north and from 
the suburb of Pierre on the south. Adjoining Pierre is 
Mohon (pop. 5874), with metallurgical works. The fortifi¬ 
cations of M6zi6res, as well as the citadel still dominating 
the town on the east, were built under Vauban’s direction, 
but were dismantled in 1885 and 1886. Immediately to the 
east of the citadel ruas a canal, which provides river-traffic with 
a short cut across the isthmus. The parish church (i6th cent.) 
contains inscriptions coimnemorating the raising of the siege of 
M6ziires in 1521 and the marriage of Charles IX. with the 


daugfaternf the emperor Maxunilion II. (1570). The north and 
south portals, theRenaissance tower atthe west end, and the lofty 
vaultings, are worthy of remark. The church, which suffered 
severely in 1870-71, has since been restored. The prefecture 
and the hotel-de-ville, which contains several interesting pictures 
relating to the history of the town, belong to the 18th century. 
M^ziires is the seat of a prefect and of a court of assize, and 
there are manufactures of bicycles, and iron and steel castings 
for motors, railway-carriages, &c. 

Founded in the 9th century, M6ziircs was at first only a strong¬ 
hold belonging to the bishops of Reims, which afterwards became 
the property of the counts of Rethel. The town was increased 
by successive immigrations of the people of Li6ge, flying first 
from' the emperor Otto, and afterwards from Charles the Bold; 
and also by concessions from the counts of Rethel. Walls were 
built in the 13th century, and in 1521 it was defended against 
the Imperialists by the Chevalier Bayard, to whom a statue was 
erected in 1893. The anniversary of the deliverance is still 
observed yearly on tlie 27th of September. In 1815 the Germans 
were kept at bay for six weeks, and in 1871 the town only 
capitulated after a bombardment during which the greater part 
of it was destroyed. 

HEZOTCr, a town of Hungary, in the county of J 4 ez- 
Nagykun-Szolnok, 88 m. S.E. of Budapest by rail. Pop. (1900), 
* 5 ) 3 ^ 7 - It possesses important-piotteries. Large herds of cattle 
are reared on the communal lands, which are productive also 
of wheat, rapeseed and maize. Several well-attended fairs are 
held here annually. 

MEZZANINE (It. meztano ; Fr. entresol ; Ger. Zwischengesehoss), 
in architecture, a storey of small height introduced between two 
lofty storeys, or sometimes employed to allow of the introduction 
of two .storeys equal together in height to lofty rooms on the 
same floor. 

MEZZOFAHTl, 6IDSEPPE CASPAR (1774-1849), Italian 
cardinal and linguist, was bom on the 17th of September 1774, 
at Bologna, and educated there. He was ordained priest in 1797, 
and in the same year became professor of Arabic in the university, 
but shortly afterwards was deprived for refusing to take the 
oath of allegiance to the Cisalpine Republic. In 1803 he was ap¬ 
pointed assistant librarian of the institute of Bologna, and soon 
afterwards was reinstated as professor of oriental languages and 
of Greek. The chair was suppressed by the viceroy in 1808, but 
again rehabilitated on the restoration of Pius VII. in 1814, and 
continued to be held by Mezzofanti until his removal from 
Bologna to Rome in 1831, as a member of the congregation de 
propaganda fide. In 1833 he succeeded Angelo Mai as chief keeper 
of tile Vatican library, and in 1838 was made cardinal and director 
of studies in the Congregation. He died at Rome on the isth of 
March 1849. His peculiar talent, comparable in many respects 
to that of the so-called “ calculating boys,” was not combined 
with any exceptional measure of intellectual power, and pro¬ 
duced nothing of permanent value. It seems certain, however, 
that he spoke with considerable fluency, and in some cases even 
with attention to dialectic peculiarities, some fifty or sixty 
languages of the most widely separated families, besides having 
a less perfect acquaintance with many others. 

See Russell, Life of the Cardinal Meeeofanti (T.ondon, 1857); 
A. Belleshcim, Giuseppe Cardinal Meziojanti (WiirzburR, 1880). 

mezzotint. During the 19th centurv two revolutions 
occurred in the British art of mezzotinto engraving—“ la 
maniAre anglaise.” The original defect of the method was the 
incapacity of the mezzotint “ burr ’’ on copper to yield as many 
fine impressions a.s other forms of engraving. To this defect was 
attributable the introduction, in 1823, of steel instead of the soft 
copper previously used—a change which, with the endeavour 
to avoid technical difficulties, led to the “ mixed style,” or com¬ 
bination of mezzotint with etching, and a general departure from 
the traditional form of the art, “ pure mezzotint " on copper. 
The affinity of the method to painting in black and white which 
differentiates it from other kinds of engraving, and was the dis¬ 
tinguishing charm of the mezzotints of the 17th and i8th cen¬ 
turies, was for a time lost, but a revival of pufe mezzotint on 
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tomfier prejudice from critical decisions as to their date and 
authorship. 

Litbratvre.— The chief modern commentaries are those of 
Nowack (Die Kleinen Prophelen, 1897; and ed., 1904) and Marti 
(Dodekapropheton, 1904), where detailed references to the older liter¬ 
ature may be found; cf. WeUbausen. Die Kleinen Prophelen (3rd cd.. 
1898). In English, reference may be made to Cheyne (" Micab,’' 
in the Cambridge Bible, 1882 ; 2nd ed., 1895), and to G. A. Smith 
f The Book of liio Twelve," vol. i,, in The Expositor's Bible, 1896); 
also to the articles on " Micah " by Nowack m Hastings’s Diet. 0/ 
the Bible (1900), iii. 359, 360, and by Cheyne in the Ency. 
Bibl. (1902), iii. c. 3068-3074, the latter incorporating most of 
the onginal article (Ency. Bril, ytli ed.) by W. Robertson Smith, 
which has been revised above. For a review of recent criticism 
see Cheyne, introduction to W. R. Smith’s The Prophets of Israel, 
and ed., pu. xxui.-xxvii.; also Ency. Bib. loc. cit. J. M. P. Smith 
discusses ’’ The Stropliic Structure of tlie Book of Micah *’ in a 
volume of Old Test, and Semitic Studies : in memory of W. R. Harper 
(Chicago, 1908). (W. R. S,; H. W. R.*) 

MICAH, in the Bible, a man of the hill-country of Ephraim 
whose history enters into that of the foundation of the Israelite 
sanctuary at Dan (Judges xvii. seq.). He had .stolen from his 
mother eleven hundred pieces of silver (for the number cf. Judges 
xvi. 5), and when she uttered a curse upon the unknown thief he 
restored the money and she consecrated it to Yahw'ch. A carved 
image wa.s made and set up in his private temple together 
with an ephod-idol and teraphim (objects used in divination, 
cf. Gen. xxxi. 19, 30; Hos. iii. 4). He employed one of his 
sons to serve as priest, but when a Lc\ile from Bethlehem 
in Judah came along he gladly in.stalled him as “ father and 
prie.5t.’’ When the tribe of Dan subsequently sought new 
territory and sent men tf) search for a suitable district they 
passed by Micah's house, recognized the Levite and requested 
an oracle from him. When, later, they migrated, they despoiled 
the sacred jilace and carried off the gods and prie.st to their 
newly won home at Laish. 

HICA-SCHIST, in petrology, a rock composed essentially 
of micaiand quartz, and having a thin parallel-banded or foliated 
structure, with lamellae rich in mica alternating with others 
which are principally quartz. They split rearlily along the 
micarcous films, and have smooth or .slightl)’ uneven surfaces 
covered with lustrous plates of muscovite or hiotitc; the quartzose 
lamellae arc often visible only when the specimens are looked at 
edgewise. Mica-schi.st.s are very common in regions of Archean 
rocks accompanying gneisses, crystalline limestones and other 
schists. Some have a flat batiding yielding smooth slabs; others 
arc crumpled or contorted with undulating foliation. Occasion¬ 
ally the quartz forms elliptical lenticles or “ eyes.” In some 
cases mica composes nearly the whole of the rock, in others 
quartz preponderates so that they approach quartz-schists and 
quartzites. 

The mica may be muscovite or biotitc; both are often pre,sent, 
while paragonitc and green iuchsite or chrome mica are not so 
common. In .addition to quartz there may be a small amount of 
feldspar, usually albite. A great numtier of acccs.sory minerals are 
known in mica-schists, and when these are conspicuous or important 
tliey may be regarded as constituting special yarictie.s receiving 
distinctive names. Garnet, in rounded red crystals, not uncommonly 
idiomorphic, is the most frequent. Brown staurolite, pinkish 
andalusite, and grey or blue kyanite occur in some kinds of mica- 
schist, separatelv or together. The white mica-schist of the St 
Gothaxd contains kyanite and staurolite. Graphite (pr graphitoid) 
is also a very frequent ingredient ol tliese rocks, giving them a leaden 
grey colour and causing them to soil the fingers when liandled. In 
some mica-schists tliere is much c.nicite (cale-tnica-schists); and 
hornblende, scapolite and augite are often seen in rocks of this sort. 
Tourmaline occurs, sometimes in large black prisms but more 
commonly in minute crystals vLsiWe only in tnicroscopic sections. 
Rutile ill tiny prism.s, ilmenile and hematite in black or brown .scales 
zircon, apatite, granules of cpidote or zolsite chlorite, chloritoid and 
pyrites occur with more or less frequenev in the rocks of this group. 

Mica-4chists are in nearly all cases sedimentary rocks which have 
been^tiecTystaUizcd and have obtained a schisto.se structure during 
the process. This can lie proved by their chemical conqiosition, 
which is very much the same as that of chiys, shale.s and sl.ites. In 
Borne districts it is possible In trace every gradation from a slate 
iq.v.) tofia mica-schist, the inlermediate stages being represented 
by phylMtiB (y.e.) wliich consist of quartz, muscovite aud chlorite, 
ai^aregimher so crystalline nor so well foliated as tpe schists. In 
ai akv places, e.g. Bergen in Norway, fossils have been found in mica- 


schists. The association of quartzites and quartz-schists, graphite- 
schists and crystalline limestones with mica-scbi-sts in the field is 
explained by the fact that all l^se rocks are altered sediments, 
viz, sandstones, carbonaceous shales and limestones. 

Under the microscope the appearance presented by mica-schists 
differs according to whether the rock i.s cut parallel to or across the 
planes of foliation. In the latter case thin alternating bands com¬ 
posed of black or brown mica, and of quartz, cross the field of view 
(see Petrology, Plate 4, fig. 8). The mica scales have their cleavages 
and their flat sides parallel; the quartz occurs in rounded, elliptical 
or irregular grains, with usually a small admixture of feldspar (albite, 
oligoclase, orthoclase); apatite and iron oxides are rarely absent 
from these rocks. If garnet is present it may form large well-shaped 
crystals containing innumerable enclosnres of quartz, biotibo and 
iron ores; in some cases the gamete arc cracked as if they had been 
broken by the pressures to which the rock had been subjected. 
Often the garnets arc surrounded by small " eyes ’’ of quartz, and 
they may be embedded in green chlorite, which is probably a second¬ 
ary or decomposition product. Some mica-schists arc rich in iron 
oxides and pass into haematite-schists (itahirites). When graphite 
occurs in mica-schists its crystals are small flat plates perfectly 
opaque even in the thinnest si-ctions. 

Like all mctamorphic rocks, mica-schists arc principally found 
in Archcan areas; the great majority of them are of pre-Cambrian 
age. There are, however, in the Alps, Himalayas, &c., many rocks 
of this sort which are believcrl to bo secondary or even tertiary; the 
evidence for this is not in all case.s satisfactory, as of course the 
fossils, which if preserved would bo sufficient to prove it, are nearly 
always destroved by the metamorphism. Mica-schists are rarely 
of economic value, being too li.ssilc for building-stones and too brittle 
for roofing-slate.s. They are of wide-spread distribution in the 
iicottish Highlands, Norway and Sweden, Bohemia, Saxony, Brittany, 
the Alps, many parts of Norlli America, &c. (J. S. F.) 


MICCA, PIETBO, Piedmontese soldier (d. 1706), was born at 
Andorno, and achieved fame by his death in the defence of Turin. 
During the siege of that city by the Freneii in 1706 a paity of 
the besiegers had .sueceeded in penetrating by surprise into the 
moat of the fortress on the night of August 29-30, and would 
undoubtedly have captured it had not Micca, a soldier in the 
engineers, fired a mine, with the result that they were blown 
into the air and the rest of the force driven back with heavy 
losses. Micea’s heroism has been the subject of pocm.s, plays 
and romances. But, according to Fount Giuseppe Solaro della 
Marglicrita, the commander of the Turin gimrison at the time, 
it was through a miscalculation of the pace of the fuse, and not 
by deliberate intent, tliat he sacrificed his life. 


See A. Manno, Pietro Micca ed it generate conte Solaro della Mar- 
gherita (Turin, 1883). 

MICHAEL (Hebrew So'B, ‘‘YTio is like God?”), an Old 
Testament name, synonymous with Micaialt or Micah (Num. 
xiii. 13; I Chron. v. 13 el passim). In the book of Daniel the name 
is given to one of the chief “ princes ” of the heavenly host, the 
guardian angel or “ prince ” of Israel (Dan. x. 13, 21; xii. i; cf. 
Enoch XX. 5 and possibly Mai. iii. i), and as such he naturally 
appears in Jewish theosophy as the greatest of all angels, the 
first of the four (or seven) who surround the throne of God, and 
the antagonist of Sammael, the enemy of God. He holds the 
secret of the mighty ‘‘ word ” by which God created heaven and 
earth (Enoch Ixix. 14), and was ‘‘ the angel who spoke to Mo.se.s 
in the Mount ” (Acts vii, 38). It was through Babylonian and 
Persian influence that names were given to the apgels, and 
according to Kohut {Jud. Angel, p. 24) Michael i.s parallel to 
Vohumano, “ Ahura’s first masterpiece,’’ one of the Zoroastrian 
Amesha-spentas or archangels. It is as guardian angel of Israel, 
or of the Church, the true Israel, that Michael appears in Jude 9 
and Rev. xii. 7. This latter pas-sage is of distinctly pre-Christian 
origin; it is not the Child that overthrows Satan, the figure of 
the Messiah is ousted by that of Michael. There is also here a 
relic of the primeval Babylonian myth of the struggle between 
the light god Marduk and the forces of chaotic darkness. In 
the Western Church the festival of St Michael and AH Angels 
(Michaelmas) is celebrated on the 29th of September; it appears 
to have grown out of a local celebration of the dedication of a 
church of St Michael either at Mount Garganus in Apulia or at 
Rome, and was a great day by the beginning of the 9th century-. 
The Greek Church dedicates the 8th of November to St MichaA 
St Gabriel and All Angels. 
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HIOHASL (1596-1645), tsar of Russia, was the first tsar of 
the house of Romanov, being tho son of Theodore Nekitich 
Romanov, afterwards the Patriarch Philaret (?.».), and Xenia 
Chestovaya, afterwards the nun Martha, He was elected 
unanimously tsar of Russia by a national assembly on the aist 
of February 1613, but not till the S4th of ilarch did the delegates 
of the council discover the young tsar and his mother at the 
Ipatievsky monastery near Kostroma. At first Martha pro¬ 
tested that her son was too young and tendtr for so difficult 
an office in such troublesome times. At the last moment, 
however, Michael consented to accept the throne, but not till 
the weeping boyars had solemnly declared that if he persisted 
in his refusal they would hold lum responsible to God for the 
utter destruction of Muscovy. In so dilapidated a condition 
was the capital at this time that Michael had to wait for several 
weeks at the Troitsa nwnastery, 75 m. off, before decent accom¬ 
modation could be provided for him at Moscow. He was 
crowned on the 22nd of July. The first care of the new tsar was 
to clear the land of the robbers that infested it. Sweden and 
Poland were then got rid of resipectively by the peace of Stolbova 
(March 10, 1617) and the truce of Dculina (Feb. 13, 1619). 
The most important result of the truce of Dculina was the return 
from exile of the tsar’s father, who henceforth took over the 
government till his death in October 1633, Michael orcupying 
quite a subordinate position. He was a gentle and pious prince 
who gave little trouble to any one and effaced himself behind 
his (;ounsellors. Fortunately for him they were relatively 
honest and capable men. Michael’s failure to wed hLs daughter 
Irene with Prince Waldemar of Denmark, in consequence of 
the refusal of the latter to accept orthodoxy, so deeply afflicted 
him as to contribute to bring about his death on the 12th of 
July 1645. (R. N. B.) 

Sec R. Nisbet Bain, The First Romanovs (I,ond., 1905) 

MICHAEL, the name of nine East-Roman emperors. 

Mtciiakl I. RnANGABES (d. S45), an obscure nobleman who 
had married Procopia, the daughter of Micephorus I., and 
been made master of the palace. He was made emperor in a 
revolution against his brother-in-law, Stauracius (811). 

Elected as the tool of the bigoted orthodox party in the 
Church, Michael diligently persecuted the iconoclasts on the 
northern and eastern frontiers of the empire, but meanwhile 
allowed the Bulgarians to ravage a great part of Macedonia 
and Thrace; having at last taken the field in the spring of 813, 
he was defeated near Bersinikia, and Leo the Armenian was 
saluted emperor in his stead in the following summer. Michael 
was relegated as a monk to the island of Prote, where he lived 
unmolested till his death in 845. 

MtCHAEL II., called Pseli.us, “ the stammerer,” emperor 
820-829, was a native of Amorium in Phrygia, who began life 
as a private soldier, but rose by his talents to the rank of general. 
He had favoured the enthronement of his old companion in 
arms Leo the Armenian (813), but, detected in a conspiracy 
against that emperor, had been sentenced to death in December 
820; his partisans, however, succeeded in assassinating l.eo and 
called Michael from the prison to the throne. The principal 
features of his reign were a struggle again.st his brother general, 
Thomas, who aimed at the throne (822-824); the conquest of 
Crete by the Saracens in 823; and the beginning of their attacks 
upon Sicily (827). In spite of his iconoclastic sympathies, he 
endeavoured to conciliate the image-worshippers, but incurred 
the wrath of the monks by entering into a second marriage with 
Euphrosyne, daughter of Constantine VI., who had previously 
taken the veil. 

Michaf.i, III. (839-867), “the drunkard,” was grandson of 
Michael II., and succeeded his father Theophilus when three 
years old (842). During his minority the empire wa.s governed 
by his mother Theodora, who in spite of .several defeats inflicted 
upon her generals maintained the frontiers against the Saracens 
of Bagdad and Crete. The regent di.splayed her religious zeal 
by restoring image-worship (842) and persecuting the Paulician 
heretics, hut she entirely neglected the education of her son. 
As a result Michael grew up a debauchee, and fell under the 
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sway ol bis unde Sordas, who induced him tn banish Thnodom 
to a convent and practically assumed the diief control (R57), 
Bardas justified this usurpo/tion by introduck^ vanoUS internal 
reforms; in the wars of the period Michael himself took a ttme 
active part. During a conflict with the Saracens of the Euphrates 
(856-63) the emperor sustained a personal defeat (860), which 
was retrieved by a great virtory on the part of his unde Petroiias 
in Asia Minor. In 861 Michul and Bardas invaded Bulgaria 
and secured the conversion of the king to Christianity, On sea 
the empire suffered under the revues of the Cretan corsurs; and 
in 865 the first pillaging e^dition of the Russians endanger^ 
the Bosporus, in 867 Michael was assassinated by Basil the 
Macedonian, a former groom, who had overthrown the influence 
of Bardas and in 866 been associated in the Empire. 

Michael IV. (d. 1041), “ the Faphlagonian,” owed his eleva¬ 
tion to Zoe, daughter ofj Constantine VllL, who was the wife 
of Romanus III., but becoming enamoured of Michael, her 
chamberlain, poisoned her husband and married her attendant 
(1034). Michael, however, being of a weak character and 
subject to epileptic fits, left tlw government in the bands 
of his brother, John the Eunuch, who had been first minister 
of Constantine and Romanus. John’s reforms of the army and 
financial system revived for a while the strength of the 
empire, which held its own successfully against its foreign 
enemies. On the eastern frontier the important post of 
Edessa was relieved after a prolonged siege. The western 
Saracens were almost driven out of Sicily by George Maniakes 
(1038-40); but an expedition against the Italian Normans 
•suffered several defeats, and after the recall of Maniakes most 
of the Sicilian conquests were lost (1041). In the north the 
Serbs achieved a successful revolt (1040), but a dangerous rising 
by the Bulgarians and Slavs which threatened the cities of 
Thrace and Macedonia was repressed by a triumphant campaign 
which the decrepit emperor undertook in person shortly before 
his death (1041). 

Michael V. Calaphatks, or “ the caulker,” nephew and 
successor of the preceding, surnamed after the early occupa¬ 
tion of his father. He owed his elevation (Dec. 1041) to his 
uncle John, whom along with Zoe he almost immediately 
banislied; this led to a popular tumult in consequence of which 
he was dethroned after a brief reign of four months, and relegated 
to a monastery. His unpopularity seems hurgely due to his 
attempts at administrative reform, which were strongly resented 
by the dominant classes. 

Michael VL, “ the warlike,” was already an old man when 
chosen by the empress Ihcodora as her successor shortly before 
her death in 1056. He was unable to check the disaffection 
of the feudal aristocracy, who combined with an officer named 
Isaac Comneiuis to depose him. After a successful battle 
in Phrygia, the rebels had no difficulty in dethroning Michael 
(1057), who spent the rest of his life in a monastery. 

Michael VII. Ducas, or Parapinaces, was the eldest son 
of Constantine X. Ducas. After a joint reign with his brothers, 
Andronicus 1 . and Constantine XI. (1067-1071), he was made 
sole emperor through his uncle John Ducas. Tlie feebleness 
of Michael, whose chief interest lay in trifling academic pursuits, 
and the avarice of his ministers, was di.sastrous to the empire. 
As the result of anarchy in the army, the Byzantines lost their 
lost possessions in Italy (1071), and were forced to cede a large 
strip of Asia Minor which they were unable to defend against the 
Seliuk Turks (1074). These misfortunes, which were but 
partially retrieved by the suppression of a Bulgarian revolt 
(1073), caused widespread dissatisfaction. In 1078 two generals, 
Nicephorus Bryennius and Nicephorus Botaniates, simultane¬ 
ously revolted. Michael resigned the throne with hardly a 
struggle and retired into a monastery. His nickname Para- 
pinaces (“ starver ”) was due to his causing the price of wheat 
to rise. 

Michael VIII. Palaeolocus (1234-1282) was the son of 
Andronicus Palaeologus Comnenus and Irene Angela, the 
granddaughter of ./Uexius Angelus, emperor of Constantinople. 
At an early age he rose to distinction, and ultimately became 
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commander of the French mercenaries in the employment of 
the emperors of Nicaea. A few days after the death of Theodore 
Lascaris II. in 1359, Michael, by the assassination of Mutalon 
(which he is believed but not proved to have encouraged), 
became joint guardian with the patriarch Arsenius of the young 
emperor, John Lascaris, then a lad of eight years. Afterwards 
invested with the title of “ despot,” he was finally proclaimed 
joint-emperor and crowned alone at Nicaea on the ist of January 
1360. In July 1261 Michael, who had attacked Constantinople 
with the help of the Genoese, conquered the town through 
his general .Strategopoulos. He thereupon had John Lascaris 
blinded and banished. For this last act he was excommunicated 
by Arsenins, and the ban was not removed until six years 
afterwards (1268) on the accession of a new patriarch. In 
1363 and 1264 respectively, Michael, with the help of Urban iV., 
concluded peace with Villehardouin, prince of Achaia, and 
Michael, despot of Epirus, who had previously been incited 
by the pope to attack him, but had been decisively beaten at 
Pelagonia in Thessaly (1259); Villehardouin was obliged to cede 
Mistra, Monemvasia and Maina in the Morea. Subsequently 
Michael was involved in wars with the Genoese and Venetians, 
whose influence in Constantinople he sought to diminish by 
maintaining the balance of strength between them. In 1269 
Charles of Sicily, aided by John of Thessaly, made war with 
the alleged purpose of restoring Baldwin to the throne of 
Constantinople, and pressed Michael so hard that he consented 
to send deputies to the council of l,vons(i274) and there accept 
the papal supremacy. The union thus brought about between 
the two Churches was, however, extremely distasteful to the 
Greeks, and the persecution of his “ schismatic ” subjects to 
which the emperor was compelled to resort weakened his power 
so much that Martin IV. was tempted to enter into alliance 
with Charles of Anjou and the Venetians for the purpose of 
reconquering Constantinople. The invasion, however, failed, 
and Michael so far had his revenge in the “ Sicilian Vespers,” 
which he helped to bring about. Ho died in Thrace in December 
1282. In reconstituting the Byzantine Empire Michael restored 
the old administration without endeavouring to correct its 
abuses. By debasing the coinage he hastened the decay of 
Byzantine commerce. 

Michael IX. Palaeoloous, was the son of Andronicus II. 
and was osTsociated with him on the throne from 1295, but 
predeceased him (1320). He took the field against the Turks 
(1301, 1310) and against the Grand Catalan Company (1305), 
but was repeatedly defeated. 

See Gibbon’s Decline and Fall (ed. Bury, iSgO); G. Finlay, Hhl. 0/ 
Greece (cd. 1877): G. Schlumbcrgcr, L’F.popie bvzantine (1896); J 
Bury, in En^. Hist. Rtv. (l88g); Meliarakcs, ’Itrropia rov 0euri\tlov 
T^T NiffofoT »rol Tou htavordrov tt)s ’Hirfipow, pp. 539“*^*27 (Athens, 1898). 

MICHAEL OBRENOVICH III. (1823-1868). Prince of Servia, ' 
was the youngest son of Prince Milosh, the founder of the 
Obrenovich dynasty. After the abdication of his father (1839) 
and the death of his elder brother Milan Obrenovich 11 . (1840) 
he ascended the throne of Servia. He wished to continue the 
work of his father, in liberating all the Servian people, and if 
possible all other Balkan Christians, from direct Turkish rulei 
But while this programme made the .Siilt.m hostile, it also failed 
to win the support of Austria, which did not wish the Eastern 
Question to he opened by the ambitious Servian. The support 
which his aspirations found in Russia increased Turkey’s and 
Austria’s suspicions of the prince’s activity. At the same time 
the political situation at home was not favourable to his anti- 
Turkish policy. The power was in the hands of men who had 
forced Cmirenovich 1 . to abdicate, and feared that Obrenovich 
TIT. migiit avenge his father. They thought it safer for them to 
replace him on the throne by a man who was not an Obrenovich, 
and who wAuld be personally obliged to them for- his elevation. 
vThese motives were at the bottom of the revolt, started and 
led by Vuchich in August 1842, the outcome of which was that 
frince Michael left the country and that his equerry, Alexander 
^^ritoorgevich, was elected Prince of Servia. As an exile 
IVNEe Michael lived principally in Vienna, improving his educa¬ 


tion by studies and travels, and frequently visiting England. 
He constantly refused to agree to suggestions for his restoration 
by forcible means. His device was Tempus et meum jus, 
“ Time and my right.” He supported Servian authors and 
artists, and wrote himself a book in defence of his father Milosh 
against the attacks of Cyprian Robert. He wrote poetry too, 
and some of his songs, set to beautiful music, were very popular 
amongst the Servians. He married in 1856 the beautiful 
Julia, Countess Hunyadi. 

In 1858 the Servians, having dethroned Prince Karageorgevicli, 
recalled Michael’s father Milosh Obrenovich I. Michael returned 
to Servia, and on his father’s death (i860) ascended the Servian 
throne for the second time. His proclamation “ that henceforth 
the law is the highest will in Servia,” opened a new era of strict 
legality and at the same time of entire emancipation from 
foreign influences, and more especially from Turkey’s inter¬ 
ference with the internal affairs of Servia. The old constitution, 
granted to Servia by the sultan as the suzerain and the tsar 
as the protector of Servia as far back as 1839, was discarded 
and replaced by one which limited the power of the oligarchic 
senate and gave a certain share in legislation to the “ Narodna 
Skupshtina ” (the National Assembly). He established the 
Servian national army and increased the regular army. Reforms 
in all branches of public administration were introduced, and 
Servia, until then a half-oriental and half-patriarchal state, was 
resolutely led to become a civilized country in a European sense. 
When in 1862 the Turkish garrison bombarded the town of 
Belgrade from its citadel, Prince Michael, supported by the 
European diplomacy, succeeded in obtaining evacuation of some 
of the smaller forts in Servia, hut the strong fortress of Belgrade 
still remained garrisoned by the Turkish troops. Prince Michael 
now made vigorous political and military preparations for 
war against Turkey. He made secret arrangements with the 
Bulgarian, Bosnian and Albanian leaders, an alliance with 
Montenegro and an understanding with Greece, with the object 
that they all should rise if Servia declared war on 'furkey. 
He even succeeded in obtaining Austria’.s promise, that it would 
observe an attitude of friendly neutrality and would have nothing 
against an eventual annexation of the largest part of Bosnia 
to Servia, and he secured to himself the sympathies of Napoleon 
III. and his government. In the beginning of 1867 he formally 
asked the Porte to withdraw the Turkish garrisons from the 
fortress of Belgrade, as well as from other two fortresses of 
minor importance (Shabats and Smederevo (Semendria)). 
For some time the chances were that a war would take place 
that spring (1867) between Servia and Turkey, but peace was 
kept by the action of Great Britain, who advised the sultan 
to withdraw the Turkish garrisons from the Servian fortresses; 
and this advice, backed by Russia, France and Austria, prevailed 
at last with the sultan. On the 26th of April 1867 the fortresses 
were delivered over to Prince Michael, who shortly afterwards 
went to Constantinople to thank the sultan personally. 

Prince Michael’s policy had triumphed. But his success 
v/as short-lived. A group of young men, mostly educated in 
France and Germany, now started a liberal movement under 
the leadership of Yovan Ristich (or Ristitch). They wanted 
a more liberal constitution than that which Prince Michael 
had given; and this movement tended to qualify his popularity. 
Meanwhile the prince contemplated divorce from his wife 
Princess Julia, by whom he had no children, and marriage 
with the daughter of his cousin Madame Anka Constanitinovich; 
and the adherents of the exiled Karageorgevich dynasty were 
alarmed at the prospect of his eventually having legal heirs 
to the throne. A former private secretary to Prince Alexander 
Karageorgevich, and two of the same prince’s brothers-in-law, 
formed a conspiracy, which resulted in the brutal assassinating 
of Prince Michael on the 29th of May (June 10 (O.S.), 1868), 
whilst he was walking in the park of Koshutnyak, a few miles 
distant from Belgrade. (C Mi.) 

MICHAELIS, JOHANN DAVID (1717-^1791).. Ge™an biblical 
scholar and teacher, a member of a family wliirh had the chief 
part in maintaining that solid discipline in Hebrew and the 
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cognate IwguagM which distinguished the univeniity of Haiie 
in the period of Pietism. Johann Heinrich Michaelis {1668-1738) 
was the chief dirertor of A. H. Francke’s CMegium orietiUdt 
tkeologieum, a practical school of Biblical and Oriental philology 
then quite unique, and the author of an annotated Hebrew 
Bible and various exegetical works of reputation, especially 
the Adnotationes uberiores in hagiographos (lyao). In his chief 
publications J. H. Michaelis had as fellow-worker his sister’s 
son Christian Benedikt Michaelis (1680-1764), the father of 
Johann David, who was likewise influential as professor at Halle, 
and a sound scholar, especially in Syriac. J. D. Michaelis 
was trained for academical life under his father’s eye. At 
Halle he was influenced, especially in philosophy, by Sigmund 
J. Baumgarten (1706-1737), the link between the old Pietism and 
). S. Semler, while he cultivated his strong taste for history under 
Chancellor Ludwig. In 1739-1740 he qualified as university 
lecturer. One of his dissertations was a defence of the antiquity 
and divine authority of the vowel-points in Hebrew. His 
scholarship still moved in the old traditional lines, and he was 
also much exercised by religious scruples, the conflict of an inde¬ 
pendent mind with that submission to authority at the expense 
of reason encouraged by the Lutheranism in which he had been 
trained. A visit to England in 1741-1742 lifted him out of the 
narrow groove of his earlier education. In passing through 
Holland he made the acquaintance of Albert Schultens (1686- 
1750), whose influence on his philological views became all- 
powerful a few years later. At Halle Michaelis felt himself 
out of place, and in 1745 he gladly accepted an invitation 
to Gottingen as privatdozmt. In 1746 he became professor 
extraordinarius, in 1750 ordinarius, and in Gottingen he 
remained till his death in 1791. 

His intellect was active in many directions; universal learning 
indeed was perhaps one of his foibles. Literature—modem 
( as well as ancient—occupied his attention; one of his works 
was a translation of four parts of Clarissa; and translations 
of some of the then current ICnglish paraphrases on biblical 
books manifested his sympathy with a school which, if not 
very learned, attracted him by its freer air. His Oriental studies 
were reshaped by diligent perusal of the works of Schultens; 
for the Halle school, with all its learning, had no conception of 
the principle.s on which a fruitful connexion between Biblical 
and Oriental learning could be established. His linguistic work 
indeed was always hampered by the, lack of manuRript material, 
which is felt in his philological writings, e.g. in his valuable Supple- 
mmta to the Hebrew lexicons (1784-1792).* He could not become 
such an Arabist ns J. J. Kei.ske (1716-1774); and, though for 
many years the most famous teacher of Semitic languages in 
Europe, he had little of the higher philological faculty, and 
neither his grammatical nor his critical work has left a permanent 
mark, with the exception perhaps of his text-critical sUidies 
on the Peshitta." Tlis tastes were all for such studies ns history, 
antiquities, and especially geogmphy and natural science. He 
had in fact started his university cour.se as a mrdicinae cultor, 
and in his autobiography he half regrets that he did not choose 
the medical profession. In geography he found a field hardly 
touched since Samuel Bochart, in whose footsteps he followed 
in the Spirilrgium grographiae hebraenrum fxierae post Bocharium 
(1760-1780): and to his impulse we owe the famous Eastern 
expedition conducted by Carsten Niebuhr. In spile of his 
doctrinal writings—which at the time made no little noise, so that 
his Compendium of Dogmatic (1760) was confiscated in Sweden, 
and the knighthood of the North Star was afterwards given 
him in reparation—it was the natural side of the Bible that 
really attracted him, and no man did more to introduce the 
modem method of studying Hebrew antiquity as an integral 
part of ancient Eastern life. 

The personal character of Michaelis can be read between the lines 

* By a strange tortunc of war it was the occupation of Gottingen 
by the French in the Seven Year.s’ War, and the iricndly relations 
he formed with the officers, that procured him tlic Paris MS. from 
which he edited Abitlfeda’s description of Egypt. 

“ Curar in actus apostotorum syriacos (1755). 


riMICHAUX 561 

of his autobiography with the aid ot the other materiala collaoted 
by J. M. Hassencamp (1743-17,97)1 the editor {J, D. MiekatlU 
Lebensbesckreibufig, Sec., 1793I, The same volume contains a full 
list of his wotks. Besides mose ^ready mentioned it is snflidcnt 
to refer to bis Maw Testament Intreduation '(the iinrt edition, 1750, 
preceded the full development of his .powers, and is a very diiStpatit 
book from the later editions), his reprint of Bqbert Lowtb's Pnudee- 
Hones with important additions (1738-1762), his Cerman trani^tlod 
of the Bible with notes (1773-1792), his Orientaliscbe und exegeliscbe 
Bibliotheb (^75-1783) and Neue O. and E. Bib. (1785^-1791), his 
Mosaisekes Recht (1770-1771) and his edition of £. Castle's Lasrieon 
syriacum (1787-1788). jms Litterarischer Briefwecbsii (1794-1796) 
contains much that is interesting for tiie history of learning in his 
time. 

MICHAUD, JOSEPH, FRANCOIS (1767-1839), French his¬ 
torian and publicist, was bom of an old family on the 19th 
of June 1767 at Albens, Savoy, was educated at Bourg-en- 
Bresse, and afterwards engagrf in literary work at Lyons, 
where the events of 1789 first called out the strong dislike to 
revolutionary principles which manifested itself throughout the 
rest of his life. In 1791 he went,to Paris, where, not without 
danger, he took part in editing several royalist journals. In 
1796 he became editor of La Quotidienne, for his connexion 
with which he was arrested after the 13th of Vendimiuire; he 
succeeded in escaping his captors, but was sentenced to death 
par contumace by the military council. Having resumed the 
editorship of his newspaper on the establishment of the Directory, 
he was again proscribed on the i8th of Fructidor, but at the 
dose of two years returned to Paris when the consulate had 
superseded the Directory. His Bourbon sympathies led to a 
brief imprisonment in 1800, and on his release he for the time 
abandoned journalism and began to write or edit books. Along 
with his brother and two colleagues he published in 1806 a 
Biographic modeme, ou dictionnaire des hommes qui se sent fait 
un num en Europe depuis ijSg, the earliest work of its kind; 
and in i8j i appeared the first volume of his Histoire des croisades 
and also the first volume of his Biographic universdle. In 
1814 he resumed the editorship of La Quotidienne, and in the 
same year was elected Academician. In 1815 his brochure 
entitled Histoire des quinae semaines ou It dernier regne de Bona¬ 
parte met with extraordinaiy success, pa.ssing through twenty- 
seven editions within a very short time. His political services 
were now rewarded with the cross of an ofificer in the Legion 
of Honour and the modest post of king’s reader, of which last 
he was deprived in 1827 for having opposed Peyronnet’s “ Loi 
d’Amour ” against the freedom of the Pre.ss. In 1830-1831 he 
travelled in Syria and Egypt for the purpose ol collecting addi¬ 
tional materials for the Histoire des croisades; his correspondence 
with a fellow-explorer, J. J. F. Poujoulal, consisting practically 
of discussions and elucidations of various points in that work, 
was afterwards publi-shed (Correspondance d'orient, 7 vols., 
1833-1835). Like the Histoire, it is more interesting than exact. 
The Bibliotheque des croisades, in four volumes more, contained 
the “ Pieces juslificatives ” of the Histoire. Michaud died on 
the 30th of September 1839 at Passy, where his home had been 
since 1832. 

His Histoire des croisades was published in its final form in six 
volumes in 1840 under the editorship of his friend Poujoulat (9th ed., 
with appendix, by Huiliard-Br6hoIIes, 1836). Michaud, along with 
Poujoulat, also edited Nouvelle collection des mimoires pour servir 
a I'kistoire de France {32 vols., 1836-184.1). See Sainto-Beuve, 
Causeries du lundi, vol. vii. 

MICHAUX, ANDRfi (1746-1802), French botanist and 
traveller, was bom at Versailles on the 7th of March 1746. 
In 1779 he spent some time botanizing in England, and in 1780 
he explored Auvergne, the Pyr6n6es and the north of Spain. In 
1782 he was sent by the French government on a botanical 
mission to Persia. His journey began unfavourably, as he was 
robbed by Arabs of all his equipment except his books; but he 
gained influential support in Persia, Iwvmg cured the shah 
of a dangerous illness. After two years he returned to France 
with a fine herbarium, and also introduced numerous Eastern 
plants into the botanic gardens of France. In 1785 he was 
sent by the French government to North America^, and travelled 
with his son Franfois Andr6 (1770-1833) through Canada. 

XVIII. 12 a 
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Nova Srotia and the United States. On his return to France 
in 1797 he was shipwrecked and lost most of his collections. 
In 1800 he went to Madagascar to investigate the flora of that 
island, and died there on the 16th of November 1802. His 
work as a botanist was chiefly done in the field, and he added 
largely to what was previously known of the botany of the East 
and of Ainerira. 

He wrote two valuable works on North American plants—the 
Histoirt des cMncs de I'Amirigue sepfentrionale (1801), with 3b plates, 
and the Flora Uoreali-Americana (2 vols., 1803), with 51 plates. 
His son Francois published a Histoire des arbres forestiers de VAmirique 
septetUrionale (3 vols.. 1810-1813), with 15b plate.s, ol which an 
English translation appeared in 1817-1819 as The North American 
Sylva. ' 

HICHEL, CLAUDE, known as Clodion (1738-1814), French 
sculptor, was bom on the 20th of December 1738 in Nancy. 
Here and probably in l.ille he spent the earlier years of his life. 
In 1755 he came to Paris and entered the workshop of Lambert 
Sigisbert Adam, his maternal uncle, a clever sculptor. He 
remained four years in this Workshop, and on the death of his 
uncle became a pupil of J. B. Pigallc. In 1759 he obtained 
the grand prize lor sculpture at the Academic Royale; in 1761 
he obtained the first silver medal for studies from models; and 
in 1762 he went to Rome. Here his activity was considerable 
between 1767 and 1771. Catherine II. was eager to secure 
his presence in St Petersburg, but he returned to Paris. 
Among his patroas, who were very numerous, were the chapter 
of Rouen, the states of Languedoc, and the Direction G6n6rale. 
His works were frequently exhibited at the Salon. In 1782 
he married Catherine Flore, a daughter of the sculptor Augustin 
Pajou, who subsequently obtained a divorce from him. The 
agitation caused by the Revolution drove Clodion in 1792 to 
Nancy, where he remained until 1798, his energies being spent 
in the decoration of houses. Among Clodion’s works are a 
statue of Montesquieu, a “ Dying Cleopatra,” and a chimney- 
piece at present in the South Kensington Museum. One of 
his last groups represented Homer as a beggar being driven 
away by fishermen (i8io). On the 29th of March 1814 Clodion 
died in Paris, on the eve of the invasion of Paris by the allies. 

Thirion’s Les Adam et Clodion (Paris, 1885) contains a list of the 
sculptor's works sold between 1707 and 1884. See also A. Jacquot, 
Les Adam et les Michel et Clodion (Paris, 1898). 

MICHEL, CLEMENCE LOUISE (1830-1905), French anarchist, 
called la Vterge rouge de Montmartre, was born at the chfiteau 
of Vroncourt (Haute-Mame) on the 29th of May 1830, the 
daughter of a serving-maid, Marianne Michel, .and the son of 
the hou.se, Etienne Charles Demahis. .She was brought up 
by her father’s parents, and received a liberal education. After 
her grandfather’s death in 1850 she was trained to teach, but 
her refusal to acknowledge Napxrleon III. prevented her from 
serving in a state school. She fountl her way in 1866 to a school 
in the Montmartre quarter of Paris, where she threw herself 
ardently into works of charity and revolutionary politics. She 
became violently anti-Bonapartist, and is said to have meditated 
the assassination of Napoleon. During the siege of Paris she 
joined the ambulance service, and untiringly preached resistance 
to the Prussians. On the establishment of the Commune she 
joined the National Guard. She offered to shoot Thiers, and 
suggested the destruction of Paris by way of vengeance for its 
surrender. She was with the Communards who made their 
last stand in the cemetery of Montmartre, and was closely allied 
with Thdodore Ferr6, who was executed in November 1871. 
This ardent attachment was perhaps one of the sources of the 
exaltation which marked her career, and gave many handles 
to her enemies. When she was brought before the 6th council 
of war in December 1871 she defied her judges and defended 
the Commune. She was sent as a convict to New Caledonia, 
among her companions being Henri Rochefort, who remained 
her friend till the day of her death. The amnesty of 1880 found 
her revolutionary ardour unchanged. She travelled throughout 
France, preaching revolution, and in 1883 she led a Paris mob 
which pillaged a baker’s shop. For this she was condemned to 
six years’ imprisonment, but was released in 1886, at the same 


time as Prince Kropotkin and other prominent anarohists. 
After a short period of freedom she was again arrested for making 
inflammatory speeches. She was soon liberated, but, hearing 
that her enemies hoped to intern her in a lunatic asylum, she 
fled to England. She returned to France in 1895, and in 
was back in London. She was touring France and lecturing 
on behalf of anarchist propaganda when she died at Marseilles 
on the loth of January 1905. 

Her Mimoires (Paris, 1866) contain accounts of her trials. See also 
La Bonne Louise (Paris, 1906), by E. Girault. 

HICHEL, FRANCISQUE XAVIER (1809-1887), French anti¬ 
quary, was bom at Lyons on the i8th of January 1809. 
He became known for his editions of French works of the 
middle ages, and the French Government, recognizing their 
value, sent him to England (1833) and Scotland (1837) to 
continue his researches there. In 1839 he was appointed 
professor of foreign literature in the Faculte des lettres at 
Bordeaux. Between 1834 and 1842 he published editions of 
a large number of works written between the eleventh and 
fourteenth centuries in French, English and Saxon, including 
the Roman de la rose and the Chanson de Roland. Subsequently 
he published French translations of Goldsmitli, Sterne, Shake¬ 
speare and Tennyson. He died in Paris on the i8th of May 
1887. 

His original works include Histoire des races maudites de la France 
et de TEspagne (1847); Recherches sur le commerce pendant le n^yen 
dge (1852.-1854); Les Ecossais en France et les francais en Ecosse 
(1862); Eludes de philologie comparic sur Targot (1850); Le Pays 
basque (1857); Histoire du commerce et de la navigation h Bordeaux 
(1867-1871); and, in conjunction with Edouard Fournier, Histoire 
des hdtelleries, cabarets, hdtcls garnis (1851-1854). 

MICHELANGELO (Mu'hki.angioi.o Buonarroti) (1475- 
1564), the most famous of the great Florentine artists of the 
Renaissance, was the son of Ludovico Buonarroti, a pwor gentle¬ 
man of that city, and ot his wife Francesca dei Neri. The ^ 
Buonarroti Simoni were tui old and pure Florentine stock of 
the Guelf faction : in the days of Michelangelo’s fame a connexion 
of the family with the counts of Canossa was imagined and 
admitted on both sides, but has no foundation in fact. Ludovico 
was barely able to live on the income of his estate, but made 
it his boast that he had never stooped to add to it by mercantile 
or mechanical pursuits. ’J’he favour of the Medici procured 
him temporary employment in minor offices of stale, among 
them that of podesth or resident magistrate for six months, 
from the autumn of 1474, at Gastello di Ghiusi and Gaprese 
in the Gasentino. At Gaprese, on the fith of March 1475, his 
second son Michclagniolo or Michelangelo was bom. Immedi¬ 
ately afterwards the family returned to Florence, and the child 
was put to nurse with a marble-worker’s wife of Settignano. 
His mother's health had already, it would seem, begun to fail; 
at all events in a few years from this time, after she had borne 
her husband three more sons, she died. While still a young 
boy Michelangelo determined, in spite of his father’s opposition, 
to be an artist. He liad sucked in the passion, as he himself 
used to say, with his foster-mother’s milk. After a sharp 
struggle his stubborn will overcome his father’s pride of gentility, 
and at thirteen he got himself articled as a paid assistant in the 
workshop of the brothers Ghirlandaio. Domenico Ghirlandaio, 
bred a jeweller, had become by this time the foremost painter of 
Florence. In his service the young Michelangelo laid the founda¬ 
tions of that skill in fresco with which twenty years afterwards 
he confounded his detractors at Rome. He studied also, like 
all the Florentine artists of that age, in the Brancacci chapel, 
where the frescoes of Masaccio, painted some sixty years before, 
still victoriously held their own; and here, in reply to a taunt 
he had flung at a fellow-student, Torrigiano, he received the 
blow on the nose which disfigured him to his dying day. , 

Though Michelangelo’s earliest studies were directed towards 
painting, he was by nature and predilection much more inclined 
to sculpture. In that art he presently received encouragement 
and training under the eye of an illustrious patron, Lorenzo 
dei Medici. On the recommendatibn, it is said, of Ghirlandaio, 
he was transferred, before the term of his apprenticeship as 
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a painter had expired, to the school of sculpture established 
by Lorenzo in the Medici gardens. Here he could learn to match 
himself against his great predecessor, Donatello, one of whose 
pupils and assistants, the aged Bertoldo, was director of the 
school, and to compare the works of that master and his Tuscan 
contemporaries with the antiques collected for the instruction 
of the scholars. Here, too, he could listen to discourses on 
Platonism, and steep himself in the doctrines of an enthusiastic 
philosophy which sought to reconcile with Christian faith 
the lore and the doctrines of the Academy. Michelangelo 
remained a Christian Platonist to the end of his days; he was 
also from his youth up a devoted student of Dante. His powers 
of mind and hand soon attracted attention, and secured him 
the regard and favour of his patrons in spite of his rugged 
exterior and scornful unsociable temper. 

Michelangelo had been attached to the school and household 
of the Medici for barely three years when, in 1492, his great 
patron Lorenzo died. Lorenzo’s son Piero dei Medici inherited 
the position but not the qualities of his father; Florence 
soon chafed under his authority; and towards the autumn 
of 1494 it became apparent that disaster was impending over 
him and his adherents. Michelangelo was constitutionally 
subject to dark and sudden presentiments: one such seized 
him now, and without awaiting the popular outbreak, which 
.soon followed, he took horse with two companions and fled 
to Bologna. There, being now in his twentieth year, he 
was received with kindness by a member of the Aldovrandi 
family, on whose commission he executed two figures of saints 
and one of an angel for the shrine of St Dominic in the church 
of St Petronius. After about a year, work at Bologna failing, 
and his name having been included in his absence on the list 
of artists appointed to provide a new hall of a.ssembly for the 
great council of Florence, Michelangelo returned home. The 
strange theocracy established by Savonarola was now in force, 
and the whole character of civic life at Florence was for the 
lime being changed. The influence f)f the fervent Dominican 
upon the mind luid character of the young Michelangelo became 
as profound as that of the Platonists and of Dante. He was 
not left without employment, lie found a friend in another 
Lorenzo, the son of Picrfrancesco dei Medici, for whom he at 
this time executed a statue of the boy St John. Having also 
carved a recumbent Cupid in imitation of the antique, it was 
suggested to him by the same patron that it should be so tinted 
and treated as to look like a real antique, and sold accordingly. 
Without increasing the price he put upon the work, Michelangelo 
for amusement lent himself to the counterfeit, and the piece 
was then actually sold for a large sum, as a genuine work of 
antiquity, to a Roman collector, Kaffaellc Kiario, cardinal di 
San Giorgio; the dealer appropriating the profits. When the 
cardinal discovered tlie fraud he caused the dealer to refund ; 
but as to Michelangelo himself, it was represented to the young 
sculptor that if he went to Rome the amateur who had just 
involuntarily paid so high a tribute to his skill would certainly 
befriend him. He set forth accordingly, imd arrived at Rome 
for the first time at the end of June 1496. Such hopes as he 
may have entertained of countenance from the cardinal di 
San Giorgio were quickly dispelled. Neither did the banished 
Piero dei Medici, who also was now living at Rome, do anything 
to help him. On the other hand Michelangelo wmn the favour 
of a Roman nobleman, Jacopo Galli, and through him of the 
French cardinal Jean de Villicrs de la Grolaie, abbot of St Deni.s. 
From the former he received a commission for a “ Cupid ” and 
a “ Bacchus,” from the latter for a “ Pieti ” or “ Mary lamenting 
over the Body of Christ ”—works of which the two la.st named 
only are preserved. Equal originality of conception and 
magnificence of technical execution mark the two contrasted 
subjects—one as noble and the other as nearly ignoble as any¬ 
thing Michelangelo ever did—of the mother with the dead son 
on her lap, indicating with a contained but eloquent gesture of 
her left hand a tragedy too great for outcries, and the titubant 
sensual young wine-god (a condition in which ancient art would 
never have exhibited the god himself, but only his satellites). 


Michelangelo’s stay in Rome at this time lasted five yean 
—from the summer of 1496 till that of 1501. : The interval hod 
been one of extreme political distraction at Florence. Tlu 
excitement of the French invasion, the mystic and ascetic 
regimen of Savonarola, the reaction which led to his overthrow, 
and finally the external wars and internal dissidences whidi 
preceded a new settlement, had all created an. atmosphere 
most unfavourable to art. Nevertheless Ludovico Buonarroti; 
who in the troubles of 1494 had lost a small permanent appoint¬ 
ment he held in the customs, and had come to regard his son 
Michelangelo as the mainstay of his house, had been repeatedly 
urging him to come home. A spirit of family duty and family 
pride was the ruling principle in all Michelangelo’s conduct. 
During the best years of his life he submitted himself sternly 
and without a murmur to pinching hardship and almost super¬ 
human labour for the sake of his father and brothers, who were 
ever selfishly ready to be fed and helped by him. Having now, 
after an illness, come home in 1501, Michelangelo was requested 
by the cardinal Francesco Piccolomini to adorn with a number of 
sculptured figures a shrine already begun in the cathedral of 
Siena in honour of the most distinguished member of his house. 
Pope Pius 11 . Four only of these figures were ever exeeuted, 
and those not apparently, or only in small part, by the master’s 
hand. A work of greater interest in Florence itself had diverted 
him from his engagement to his Sienese patrons. This was the 
execution of the famous colossal statue of David, popularly 
known as “ the Giant.” It was carved out of a huge block of 
marble on which another .sculptor, Agostino d’Antonio, had 
begun unsuccessfully to work forty years before, and which had 
been lying idle ever since. Michelangelo hud here a difiicult 
problem before him. Without much regard to the traditional 
treatment of the subject or the historical character of his hero, 
ho carved out of the vast but cramped mass of material an 
adolescent, frowning colossus, tensely watchful and self-balanced 
in preparation tor his great action. The result amazed every 
beholder by its frecdom'and,science of execution and its victorious 
energy of expression. All the best artists of Florence were 
called in council to determine on what site it should be set up, 
and after much debate the terrace of the palace of the Signory 
was chosen, in preference to the neighbouring ^gia dei Lanzi. 
Here accordingly the colossal “ David ” of Michelangelo took, 
in the month of May 1504, the place which it continued to hold 
until in 1882 it was removed for the sake of protection to a hall 
in the Academy of Fine Arts, where it inevitably looks crushed 
and cabined. Other works of sculpture belong to the same 
period ; among them a second “ David,” in bronze and on a 
smaller .scale, commissioned by the marshal Pierre Rohan 
and left by the young master to be finished by Benedetto da 
Rovezzano, who de.spatched it to France in 1508; a great 
rough-hewn “ St Matthew ” begun but never completed for the 
cathedral of Florence; a “Madonna and Child” executed on 
the commission of a merchant of Bruges; and two unfinished 
ba.s-reliefs of the same subject. 

Neither wa.s Michelangelo idle at the same time as a painter. 
Leaving disputed works for the moment out of sight, he in these 
days at any rate paijitcd for his and Raphael's common patron, 
Angelo Doni, the “ Holy Family ” now in the Uffizi at Florence. 
In the autumn of 1504, the year of the completion of the 
“David,” he received from the Florentine state a commission 
for a work of monumental painting on a heroic scale. Leonardo 
da Vinci had been for some months eng^ed on his great cartoon 
of the “ Battle of Anghiari,” to be painted on the wall of the 
great hall of the municipal council. The gonfaloniere Piero 
Soderini now procured for Michelangelo the commission to design 
a companion work. Michelangelo chose an incident at the battle 
of Ca.scina during the Pisan war of 1364, when the Florentine 
soldiery had been surprised by the enemy in the act of bathing. 
He dashed at the task with his accustomed fiery energy, and hud 
carried a great part of the cartoon to completion when, in the 
early spring of 1505, he broke off the work in order to obey a 
call to Rome which reached him from Pope Julius II. His 
unfinished cartoon, in its power over the varieties and contrasts 
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of energetic and vitally significant action, showed how greatly 
Michelangelo had profited by the example of his elder rival, 
Leonardo, little as, personally, he yielded to Leonardo's charm 
or could bring himself to respond to his courtesy. The work 
of Michelangdo’s youth is for the most part comparatively 
tranquil in character. His early sculpture, showing a degree 
of science and perfection unequalled since the antique, has 
also something of the antique serenity, it boars strongly the 
stamp of intellectual research, but not by any means that of 
storm or strain. In the cartoon of the “ Bathers ” the qualities 
afterwards proverbially associated with Michelangelo—his furia, 
his terribiliia, the tempest and hurricane of the spirit which 
accompanied his unequalled technical mastery and knowledge— 
first found expression. 

Witli Michelangelo's departure to Rome early in 1505 the first 
part ul his artistic career may he said to end. It will be convement 
heie to recapitulate its principal results in sculpture and painting, 
bolli those preserved and those recorded but lo.st. 

Sculpture. — Florence, —“ Head of a Faun," marble; 

lost. Condivi describes Micnclangelo'.s first essay in sculpture as 
a head of on aged faun with a front tooth knocked out, tfiLS latter 
point having been an attertliought suggested by Lorenzo del Medici. 
The head is sometimes identified with one m the National Museum 
at Florence, which however bears no marks of Michelangelo's early 
style and is in all probability .wurious. —" Madonna seated on a 
Step," bronze; Casa Buonarroti, Florence. This bas-relief, executed 
hi imitatiou of Ihe technical style of Donatello, is a genuine example 
of Michelangelo's early work in the Metlieeau school under Bcr- 
tuldo.—" Centauromachia," niarble; Ca.sa Buonarroti. Aline and 
genuine work in full reUei, ol probably somewhat later date than the 
last-mentioned. The subject occurs often ui ancient sarcopliagus 
reliefs: Michelangelo has iollowed tlie antique in his conception and 
treatment of the nude, but the airangemeiit ol the subject is his own. 

Bologna, —Statuettes of “ St Fetronius," " St Proculu.s," 

and a “ Kneeling Angel," marble; part of the decorations ol the 
shrine of St Dominic in the church of that saint at Bologna; Ute 
style of all three much iniluenced by the work of Jacopo della Quercia 
in the same church; the altitude of the kneeling angel with the 
candelabrum imitated from an ancient bas-relief. 

Florence, I4QJ-I4g6 .—“ St John in the Wildemess," executed for 
Lorenzo di Ficrtr^coscu dei Modici, marble; probably lost. De¬ 
clared in 1874 to have been found again in the po.ssessiun of Count 
Uualondi-Rossalmini at Pisa. Vehement and prolonged discussion 
arose a.s to the authenticity of this newly found S. Giovanninn, and 
at last it was bought for the Berlin Museum, where its genuineness 
is still stoutly maintained. But the finicking and affected elegance 
of the conception denote a difterent temperament from Michelaiigelu's 
and probably a later date. With this figure miust be given up also 
the restoration of an antique group of “ Bacchus mid Ampcius " at 
the Uffizi, which is clearly by the same hand and is claimed also as 
an early work ol Michelangelo.—" Recumbent Cupid," bought by 
the cardiual San Giorgio as an antique, marble ; lust. The attempts 
to recognize it in certain extant copies or servile imitations of the 
antiijue, especially one now at Turin, mu.st be held mistaken. 

Rome, t 40 S~'S °'-—“ Virgin lamenting the dead Christ " com¬ 
missioned by the abbot de la Groloie; marble, St Peter's, Rome.— 
" Bacchus and young Faun," commissioned by Jaco]Ki Galli; marble, 
National Museum, Florence. (Of these two masterpieces of Michel¬ 
angelo's youth enough has been said above.) " Cupid," commis¬ 
sioned by the abbot de la Grolaie; marble; lost; has been commonly 
identified as the " Kneeling Cupid " of the Victoria and. Albert 
Museum, but this, if by Michelangelo at all, which is not quite 
certaiu, must in all likelihood belong to a later time 

Florence, —" Five Saints, in niches decorating the 

shrine of Pius II.."'commissioned by the Piccolomini family; marble; 
cathedral of Siena. The contract for the sculptured decoration 01 
this shrine was one of those which the pressure ol other work pre¬ 
vented the artist from ever taking seriously in liaud. Ol the five 
saints in niches, traditionally reputed to be his work, the "St Peter 
alone shows any clear marks of his style; the other four were probably 
designed, and certainly carried out, by weaker hands.—" David " 
(the " Gigante ”), commissioned for the city of Florence by Piero 
SodCTini; marble; Florence Academy. Besides what has been said 
above, it has only to lie added that a wax model in the Casa Buonar¬ 
roti, showing nearly the same design with a different movement of 
the legs, is probably Michelangelo's original sketch for the subject. 
"David," commissioned by Pierre Rohan; bronze, lust; a clay 
model in the National Museum, Florence, may proba.bly be a sketch 
for it; more than one bronze has been brougtd forward with claims 
to be the original, but none ha.s stood the test of criticism. “ Virgin 
and Child," commissioned for Taddeo Taddei; circular rehef. un¬ 
finished, marble; London, Royal Academy. The motive of the 
Christ-child frightened by the fluttcrings of the bird held out by 
St John is the most playful in all Michelangelo's work; the whole 
design shows the influence of Leonardo in his gentler, as much as 
the cartoon of the " Bathers ** shows it in his more violent, moods 


" Virgin and Child with St John," cammissioned by Bartolommeo 
Pitti; nearly circular relief, unfinished, marble; Florence, National 
Museum: a more tranquil and very charming presentment. 
“ Madonna and Child," sold to the Mouscron family of Bruges 
(known in Italy as Moscheroni), and by them presented to the church 
ol Notre Dame in that city; group in the round, marble; church of 
Notre Dame, Bruges. A meditative seated Virgin with upright 
head, the naked child seated between her knees, his smoothly 
rounded form in strong contra.st with her complicated draperies. 
“ St Matthew " : one of a set of twelve statues of Apostles com¬ 
missioned by the consuls ol the Arte della Lana for the cathedral 
at Florence; marble; National Museum, Florence. Unfinished 
(only roughly blocked out), the other figures of the set never having 
been so much a-s begun; the contract was signed in 1503 and cancelled 
In 1305. There is an early drawing by Raphael from this statue. 

Painting. — “ Holy Family," painted for Angelo Doni; tempera, 
circular ; Florence, Uffizi. Tlie only perfectly well-attested panel- 
painf ing of Michelangelo wliich exists. His love of restless and some¬ 
what strained actions is illustrated by the gesture of file Madonna, 
who kneels on the ground lioldmg up the child on her right shoulder; 
his love of the nude by the introduction (wherein lie follows Luca 
Signuielii) of some otherwise purjxjseless undraped figures in the 
backginuud. “Virgin and Child with Four Angels'^; tempera; 
National Gallery, London. Tliis unfinished painting, strongly 
marked by the influence of Michelai^elo in his work at this period, 
has been conhdcntly claimed for him, but lacks his strength and 
mastery, and is far more probably llie work of his imitator and 
intiuiale a-ssociate, Francesco Granacci. " Cartoon of the Bafflers " ; 
lost and utterly perished. The only authentic records of it are 
contained in a few early engravings by Marcantonio and Agostino 
Veneziano and a certain number of skelches and studies by the 
master himself, chiefly at the Albertina, Vlenna, the British Museum 
and the University Galleries, Oxford. An elaborate drawing of 
many figures at Holkliani Hall, well known and often engraved, 
seems to be a later cento destitute of real authority. 

Michelangelo had not been long in Rome before Pope Julius 
devised fit employment for him. That capacious and head¬ 
strong .spirit, on fire with great enterprises, had conceived the 
idea of a sepulchral monument to commemorate his glory when 
he should be dead, and to be executed according to his own 
plans while he was still living. He entrusted this congeniai 
task to Michelangelo. The design being approved, the art^| 
spent the winter ot 1505-1506 at the quarries of Carrara, superiqj 
tending the excavation and shipment of the necessary 
In the spring he returned to Rome, and when the marbles arriyg^ 
fell to with all his energy at the preparations fur the worlq 
For a while the pope followed their progress eagerly, and was 
all kindness to the young sculptor. But presently lii.s disposi¬ 
tion changed. In Michelangelo’s absence an artist who was no 
friend of his, Bramante of Urbino, had been selected by Julius to 
carry out a new architectural scheme, commensurate with the 
usual vastness of his conceptions, viz. the rebuilding of St Peter’s 
Church. To the influence and the malice of Bramante Michel¬ 
angelo attributed the unwelcome invitation he now received 
to interrupt the great work of sculpture which he had just 
begun in order to decorate the Sixtine Chapel with frescoes. 
Soon, however, schemes of war and conquest interposed to 
divert the thouglits of Julius, not from the progress of his own 
monument merely, but from artistic enterprises altogether. 
One day Michelangelo heard him say at table to his jeweller that 
he meant to spend no more money on pebbles, either small or 
great. To add to the artist’s discomfiture, when he went to 
apply in person for payments due, he was first put off from 
day to day, and at last actually with scant courtesy dismissed. 
At this his dark mood got the mastery of him. Convinced that 
not his employment only but his life was threatened, he suddenly 
took horse and left Rome, and before the messengers of the pope 
could overtake him was safe on Florentine territory. MichcU 
angelo’s flight took place in April 1506. Once among his ojprq 
people, he turned a deaf ear to all overtures made from Rome 
for his return, and stayed throughout the summer at Florence, 
how occupied we are not distinctly informed, but apparently 
among other things, on the continuation of his great battle 
cartoon. ■* „ , 

During the same summer Julius planned and the 

victco'ious military campaign which ended with hisgtiaOpposed 
entry yat the head of his army into Bologna. Thither, under 
strict sale-conduct and promises of renewed favour, Michelangelo 
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was at last persuaded to betaJce himself. Julius received the 
truant artist kindly, as indeed between these two volcanic 
natures there existed a natural affinity, and ordered of him 
his own colossal likeness in bronze, to be set up, as a symbol 
of his conquering authority, over the principal entrance 
of the church of St Petronius. For the next fifteen months 
Michelangelo devoted his whole .strength to this new task. 
The price at which he undertook it left him, as it turned out, 
hardly any margin to subsist on. Moreover in the technical 
art of metal-casting he was inexperienced, and an assistant 
whom he had summoned from Florence proved insubordinate 
and had to be dismis,scd. Nevertheless his genius prevailed 
over every hardship and difficulty, and on the zist of February 
1508 the majestic bronze colossus of the seated pope, robed and 
mitred, with one hand grasping the keys and the other extended 
in a gesture of benediction and command, was duly raised to 
its station over the church porch. Three years later it was 
destroyed in a revolution. The people of Bologna rose against 
the authority of Julius; his delegates and partisans were cast 
out, and his effigy hurled from its place. The work of Michel¬ 
angelo, after being trailed in derision through the .streets, was 
broken up and its fragments cast into the furnace. 

Meanwhile the artist himself, as Boon as his work was done, 
had followed his reconciled master back to Rome. The task 
that here awaited him, however, was after all not the resumption 
of the papal monument, but the execution of the series of 
paintings in the Sixtinc Chapel which had been mooted before 
his departure. Painting, he always averred, was not his 
business; he was aware of his enemy’s hopes that a great enter¬ 
prise in fresco-painting would prove beyond his powers; and he 
entered with misgiving and reluctance upon his new undcitaking. 
Destiny, however, so ruled that the work thus thrust upon him 
remains his chief title to glory. Ilis history is one of indomitable 
will and almost superhuman energy, yet of will that hardly ever 
had its way, and of energy continually al war with circumstance. 
The only work which in all his life he was able to complete as 
he had concei^-ed it was this of the decoration of the Sixtine 
ceiling. I'lic pope had at first desired a scheme including figures 
of the Twelve Apo.stles only. Michelangelo began accordingly, 
but could rest content with nought so meagre, and .soon proposed 
instead a design of many hundred figures embodying the story 
of Genesis from the Creation to the Flood, with accessory 
personages of prophets and sibyls dreaming on the new dispensa¬ 
tion to come, and, in addition, those of the forefathers of Christ. 
The whole was to be enclosed and divided by an elaborate 
framework ol painted architecture, with a multitude of nameless 
human .shapes supporting its several members or reposing among 
them—shapes mediating, as it were, between the features of 
the inanimate framework and those of the great dramatic and 
prophetic scenes themselves. The pope bade the artist do as 
he pleased. By May 1508 the preparations in the chapel had 
been completed and the work begun. Later in the same year 
Michelangelo summoned a number of assistant painters from 
Florence. Trained in the traditions of the earlier Florentine 
school, they were unable, it seems, to interpret Michelangelo’s 
designs in fresco either with sufficient freedom or sufficient 
uniformity of style to satisfy him. At any rate he soon dismi.ssed 
them, and carried out the remainder of his colossal task alone, 
except for the necessary amount of purely mechanical and 
subordinate help. The physical conditions of prolonged work, 
face upwards, upon this vast expanse of ceiling were adverse 
and trying in the extreme. After four and a half years of toil 
the task was accomplished. Michelangelo had during its 
progress been harassed alike by delay's of payment and by 
hostile intrigue, his ill-wishers casting doubts on his capacity, 
and vaunting the superior powers of Raphael. That gentle 
spirit would by nature have been no man’s enemy, but unluckily 
Michelangelo’s moody, self-concentrated temper prevented the 
two artists being on terms of amity such as might have stopped 
the mouths of mischief-makers. Absolute need of funds for 
the furtherance of the undertaking constrained him at one 
moment to break off work and pursue his inconsiderate patron 
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as for as Bologna. This was between- September 1510, by which 
time the whole of the great series of subjects along .the centre 
of the vault were completed, and January J5it, when the master 
set to work again and began filling the com{fiicated lateral 
spaces of his decorative scheme. 

The main field of the Sixtine ceiling—in form a depressed barrel 
vault—is divided in Michelangelo's scheme into four larger, alter¬ 
nating with five smaller fields. The following is the order of the 
subjects depicted in them : (1) the dividing of the light from -the 
darkness; (z) the creation of sun, moon and stars; (3) the creation 
of the waters; ^4) tlic creation 01 man; (j) the creation of woman; 
(0) the temptation and expulsion; (7) the sacrifice of Noah; (8) the 
deluge; (9) the drunkenness of Noah. The figures in the last three gf 
these scenes are on a smaller scale than those in the first six. In 
numbers i, 3, 5, 7 and 9 the field of the picture is reduced by the 
encroacliments oi the architectural framework with its seated pairs 
of supporters, commonly known as “ Slaves ” or “ Atlases.” Flank¬ 
ing these smaller compositioas, along the lateral spaces between 
the crown oi the vault and the walls on cither side, are seated 
figures o£ propliets and sibyls alternately; two other prophets are 
introduced at each exuemity oi the series—makine seven prophets 
and five sibyls in all. In Uie triangles to right and left of the pro¬ 
phets at the two extremities are the death of Goliath, the death 
u£ Hoioferiics, tlie brazen serpent and the punishment of Haman. 
In the twelve lunettes above tlic windows arc groups ol the ancestors 
ol Christ, their names designated by inscriptions, and in the twelve 
triangles above them (between the prophets and sibyls) other 
kindred groups crouched or .sitting. These last are all shown 
in relatively simiJc human actions and household relatfons, 
heightened bul not falsified by the artist’s genius, and rising 
into majestic significance from roots deep in d^y human nature. 
The work represents all tlic powers of Michelangelo at their best, 
llisdaining all tlie accessory allurements of the painter’s art, he has 
concentrated himself upon the exclusive delineation of the human 
torni tmd face at their highest power. His imagination has conceived, 
and his knowledge and certainty of hand have enabled him to realize, 
attitudes and combinations of unmatched variety and grandeur, 
and countenances of unmatched expressiveness and power. But 
be has not trusted, as he came later to trust, to science and acquired 
knowledge merely; neither do his personages, so far as they did 
afterwards, transcend human po.ssibility or leave the tacts of actuij 
life l)cliintl them. The proloundest knowledge and the most search¬ 
ing realism serve to embody all this inspiration and sustain all this 
sublimity; the sublimity, moreover is combined with tlic noblest 
elements of grace and even of tenderness. As for the intellectual 
meanings of his vast design, over and above those which reve^ 
themselves at a first glance or by a bare description, they ore 
from the nature ot the case inexhaustible, and can never be per¬ 
fectly defined. Whatever the soul of this great Florentine, the 
spiritual heir of Dante, with the Christianity of the middle ages 
not shaken in his mind, but expanded and transe-endentalized, by 
the knowledge and love of Platowhatever the .soul oi such a man, 
full ot suppressed tenderness and righteous indignation, and ot 
anxious questionings of coming tale could conceive—that Miclicl- 
angelo has cxpre,ssed or shadowed forth in this great and significant 
sclicme of paintings. 'Iho powers of the artist seem to liave expanded 
with the progress of his work. I^ seems to have begun (as the 
sjwctator entering the chapel has W begin) witli what is chrono¬ 
logically the last subject of the series, the drunkenness of Noali, and 
to have worked backwards, increasing the scale of his figures for 
their Iietter effect from the fourth subject (the Temptation and 
Expulsion), and rising in ascending scale of majesty through the 
successive acts of creation from the last to the first. 

The Sixtinc chapel was no .sootier completed than Michelangelo 
resumed work upon the marbles for the monument of Julius. 
But four months only had passed when Julius died. His heirs 
immediately entered (in the summer of 1513) into a new contract 
with Michelangelo for the execution of the monument on a 
reduced scale. What the precise nature and extent of the original 
de.sign had been we do not know, only that the monument 
was to be detached from the wall, and to stand four-square 
and free—a thing hitherto unknown in Renaissance sepulchral 
architecture—in one of the chapels of St Peter's. But the new 
design was extensive and magnificent enough. It was to consist 
of a great three-sided structure, two courses high, projecting 
from the church wall, and decorated on its three unattached 
sides with statues. On the uppier course was to be placed the 
colossal recumbent figures of the pope, with a vision pf the 
Virgin and Child above him, angds mourning at the sides, 
and prophetic and allegoric personages at the angles—sixteen 
figures in all. The lower course was to be enriched with twenty- 
four figures niches and on projecting pedestals: in the 
niches, Victones; in front of terminal pilasters between them. 
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slaves or captives denoting, it would seem, either conquered 
provinces or arts and sciences in bondage after their patron’s 
death. A much injured and not indisputable sketch by the 
master at Berlin, with a copy of the same by Sacchetti, are 
supposed to show the design at this stage of its reduction. 
The entire work was to be completed in nine years' time. During 
the next, three years, it would seem, Michelangelo brought to 
completion three at least of the promised figures, for which 
the blocks had reached Rome from Carrara as early as July 
1508; and they are among the most famous of all existing works 
of the sculptor’s art—namely, the “ Moses,” now in the church 
of S. Pietro in Vincoli at Rome and the two ‘‘ Slaves ” at the 
Louvre. 

TIic “ Moses,” originally intended for one of the angles of the um’cr 
course, is now placed at the level of the eye, in the centre of the 
principal face of the monument as it was at last finished, on a deplor¬ 
ably reduced and altered scale, by Michelangelo and his assistants 
in his old age. The prophet, supposed to have just come down from 
Mount Sinai and found the Israelites worshipping the golden calf, 
sits, heavily bearded and draped, with only his right arm Irare, hi-s 
left foot dmwn back, his head raised and turned to the left, his 
left hand laid on his lap and liis right grasping the tables of 
thC’ Ifw—eh incarnation of majestic inthgnation and menace. The 
work, except in one or two places, is of the utmost finish, and the 
statue looks like one of the prophets of the Sixtiiie ceiling done in 
marble. The “ Slaves " at the Louvre arc youthful male figures 
of equally perfect execution, nude but for the band which jiasscs 
over the breast of one and the right leg of the other. One, with his 
left hand raised to his head and his right pressed to lies bosom, his 
eyes almost closed, seems succumbing to the agonies of death; the 
other, with his arms bound behind his back, looks upward still 
lioixilessly struggling. All three of these figures were finishexl 
between 1513 and 1516. 

By 1516 Michelangelo’s evil star was again in the a.scendant. 
julius II. had been succeeded on the papal throne by Cardinal 
biovatmi de’ Medici under the title of Leo X. Tlie Medici, 
too, had about the same time by force and fraud re-c.5tablished 
their sway in Florence, overthrowing the free institutions that 
had prevailed there since the days of Siu'onarola. Now, on 
the one hand, this family were the hereditary friends Mid patrons 
of Michelangelo; on the other hand he was a patriotic son of 
republican Florence; so that henceforward his personal allegiance 
and his political sympathies were in conflict. Over much of 
his art, as has been thought, the pain and perplexity of this 
conflict have cast their shadow. For the present the consequence 
to him of the rise to power of the Medici was a fresh interruption 
of his cherished work on the tomb of Julius. Leo X. and his 
kinsmen were full of a vast new' scheme for the enrichment 
and adornment of the fagade of their own family churcli of San 
Lorenzo in Florence. Mich^ngelo, carried away by the idea 
and forgetful of his other sffll great and oncrou.s task, offered 
his services for the new fagade. They were eagerly accepted, 
although for a moment the idea liad been entertained of entrust¬ 
ing the work to Leonardo da Vinci. The heirs of J ulius on their 
part showed an accommodating temper, and at the request 
of I.eo allowed their three-years’-old contract to be cancelled 
in favour of another, whereby the scale and sculptured decora¬ 
tions of the Julian monument were again to be reduced by nearly^ 
a half. Michelangelo soon produced for the San Lorenzo fagade' 
a design of combined sculpture and architecture as splendid 
and ambitious in il.s way as had been that for the original monu¬ 
ment of Julius. The contract was signed in January 1518, 
and the artist went to Carrara to superintend the excavation 
of the marbles. 

Michelangelo was now in his forty-fourth year. Though half 
his life was yet to come, yet its best days had, os it proved, been 
spent. All the hindrances which he had encountered hitherto 
were as nothing to those which began to beset him now. For 
the .supply of materials for the fagade of San Lorenzo he had 
set a firm of masons to work, and had himself, it seems, entered 
into a kind of partnership with them, at Carrara, where he knew 
the quarries well, and where the industry was hereditary and 
well understood. When all was well in progress there under 
his own eye, reasons of state induced the Medici ^d the Floren¬ 
tine magistracy to bid him resort instead to certain new quarries 


at Pietrasanta, near Serravalle in the territory of Florence. 
Hither, to the disgust of his old clients at Carrara and to his 
own, Michelangelo accordingly had to transfer the scene of his 
labours. Presently he found himself so impeded and enraged 
by the mechanical difficulties of raising and transporting the 
marbles, and by the disloyalty and incompetence of those with 
whom he had to deal, that he was fain to throw up the commission 
altogether. The contracts for the fagade of San Lorenzo were 
rescinded in March 1518, and the whole magnificent scheme 
came to nothing. Michelangelo then returned to Florence, 
where proposals of work poured in on him from many quarters. 
The king of France desired something from his hand to place 
beside the two pictures he possessed by Raphael. The authorities 
of Bologna wanted him to design a fagade for their church of 
St Petronius; those of Genoa to cast a statue in bronze of their 
great commander, Andrea Doria. Cardinal Grimani begged 
hard for any picture or statue he might have to spare; other 
amateurs importuned him for so much as a pencil drawing 
or sketch. Lastly his friend and partisan Sebastian del Piomijo 
at Rome, ever eager to keep up the feud between the followers 
of Michelangelo and those of Raphael, besought him on Raphael’s 
death to return at once to Rome, and take out of the hands of 
the dead master’s pupils the work of painting still remaining to 
be done in the Vatican chambers. Michelangelo complied with 
none of lliese requests. All that we certainly know of his doing 
between 1518 and 1522 is the blocking out in the rough of four 
more of tlie “ Slaves ” for the tomb of Julius, and carrying out 
a commission, which he had received from three citizens of Rome 
as early as 1514, for a statue of the risen Christ. The roughed-out 
” Slaves ” now stand immured in a grotto in the Boboli Gardens, 
Florence; the Christ, practically finished by the master but 
with the last touches added by pupils, stands in the church, 
for which it was destined, of Sta Maria sopra Minerva at Rome; 
there is little in it either of devotional spirit or imaginative 
power, although, in those parts which Michelangelo himself 
finished, there is extreme accomplishment of design and 
workm.in.ship. 

The ne.\t twelve years of Michelangelo’s life 11522-1534) were 
spent at Florence, and again employed principally in the service 
of his capricious and uncongenial patrons—the Medici. The 
plan of a great group of monuments to deceased members of this 
family, to' be set up in a new .sacristy or mortuary chapel in 
San Lorenzo, was first broached to Michelangelo in 1520 by 
Cairdinal Giulio de’ Mediei. No practical impulse, however, 
was given to the work until Giulio, after the deatll of Leo X. 
and the brief pontificate of the puritanical and iconoclastic 
Adrian VI., had in his turn become pope in 1523 under the 
title of Clement VII. Fven then the impulse was a wavering 
one. First (dement proposed to associate another artist, 
Sansovino, with Michelangelo in his task. This propo.sal being 
on Michelangelo’s peremptory demand abandoned, Clement 
next distracted the artist with an order for a new architectural 
design—that, namely, for the proposed Medicean or “ Lauren- 
tian ” library. When at last after many changes of scope and 
scheme the plans for the sepulchral chapel or “ Sagrestia nuova ” 
took shape, they did not include, as had been at first intended, 
memorials to the founders of the house’s greatness, Cosimo 
{pater patriae) and Lorenzo the Magnificent, or even to Pope 
Leo X. himself, but only to two younger members of the house 
lately deceased, Giuliano, duke of Nemours, and Loreto, 
duke of Urbino. Michelangelo brooded long over various 
designs for this work, and was still engaged on its execution— 
his time being partly also taken up by the building-plans for 
the Medicean library—when political revolutions interposed 
to divert his industry. In 1527 came to pass the sack of Rome 
by the Austrians, and the apparently irretrievable ruin of Poptf 
Clement. The Florentines seized the occasion to expel the 
Medici from their city, and set up a free republican government 
once more. Naturally no more funds for the works in San 
Lorenzo were forthcoming, and Michelangelo, on the invitation 
of the'new signory, occupied himself for a while with designs 
for a group of Hercules and Cacus, and another of Samson 
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and the Philistines—the latter to be wrought out of a block 
of niarble which had been rough-hewn dready for another 
purpose by Baccio Bandinelli. Soon, however, he was called 
to help in defending the city itself from danger. Clement and 
his enemy Charles V. havir^ become reconciled, both alike 
were now bent on bringing florence again under the rule of 
the Medici. In view of the approaching siege, Michelangelo 
was appointed engineer-in-chief of the fortifications. He spent 
the early summer of 1539 in strengthening the defences of San 
Miniato; from July to September he was absent on a diplomatic 
mission to Ferrara and Venice, Returning in the middle of 
the latter month, he found the cause of Florence hopeless from 
internal treachery and from the overwhelming strength of her 
enemies. One of his dark seizures overcame him, and he departed 
again suddenly for Venice. There for a while he remained, 
negotiating for a future residence in France. Then, while the 
siege was still in progress, he returned once more to Florence; 
but in the fitul death-struggle of her liberties he bore no part. 
When in 1530 the city submitted to her conquerors, no mercy 
was shown to most of those who had taken part in her defence. 
Michelangelo believed himself in danger with the rest, but on 
the intervention of Baccio Volori he was presently taken back 
into favour and employment by Pope Clement. For four 
years more he continued to work at int.ervals on the completion 
of the Medici monuments, with the help from 1532 of Giovanni 
Montorsoli and other pupils, and on the building of the l,auren- 
tian library. In 1531 he suffered a severe illness; in 1532 he 
made a long stay at Rome, and entered upon yet another contract 
for the completion of the julian monument, to be reduced now 
to a still more shrunken scale and to be placed not in St Peter’s 
but in the church of San Pietro in Vincoli. In the autumn of 
1534 he left Florence for good. What remained to be done in 
the Medici Chapel was done by pupils, and the chapel was not 
finally opened to view until 1545. 

The statues of the Medici monument take rank beside the ‘' Moses'' 
and the “ Slaves " as the hnest work of Michelangelo's central time in 
sculpture. They consist ul a Madonna and Cliild and of the two 
famous monumental groups, each composed of an armed and seated 
portrait-statue in a niche, with two emblematic figures reclining 
on each side of a sarcophagus below. The “ Madonna and Child ’ 
(left unfintshed because the marble was short in bulk) combines 
astonishingly the divers qualities of realistic motive and natural 
animation with learned complexity of design and imjwsiag majesty of 
effect. It was set up finally—not at all in accordance with the artist's 
first intention—against a blank wall of the chapel, and flanked at wide 
intervals by statues of SS. Cosmo and Damian, the work of pupils. 
The portraits are treated not realistically but typically. In that 
of Lorenzo seems to he typified the mood of crafty brooding and 
concentrated inward thought; in that of Giuliano, the type ot alert 
and confident practical survey imnu'diately preceding action. To 
this contrast of the meditative and active characters corresponds 
a contrast in the emblematic groups accompanying the portraits. 
At the feet of the duke Giuliano recline the shapes of “ Night" and 
" Day "—the former a female, the latter a male, personification; the. 
former sunk in an attitude of deep but uneasy slumber, the latter 
(whose head and face are merely blocked out of the marble) lifting 
himself ill one of wrathful and disturbed awakening. But for 
Michelangelo's unfailing grandeur of style, and for the sense which 
his works convey of a compul.sive heat and tempest of thought and 
feeling in the spirit that thus conceived them, both these attitudes 
might be charged with extravagance. As grand, but far less violent, 
are those of the two companion figures that recline between sleep 
and waking on the sarcophagus of the pensive Lorenzo. Of these, the 
male figure isknownas‘'Kvening," the female as “ Morning" (Crepus- 
cuto and Aurora). In Michelangelo's original idea, partly founded 
on antique precedent in pedimental and sarcophagus groups, figures 
of " Earth " and " Heaven '* were to be associated with those of 
" Night" and"Day " on the monument of Giuliano, and others—no 
doubt of a corresponding naturfc, with tho.se of ihc Morning and 
Evening Twilight on that of Lorenzo. These figures afterwards fell 
out of the scheme and the recesses designed for them remain empty. 
Michelangelo's obvious and fundamental idea was, as some words of 
his own record, to exhibit the elements and the powers of earth and 
heaven lamenting the death of the princes. River-gods were to 
recline on the broad bases at the foot of the monuments. These 
too are lacking. TTicy were never finished, but a bronze cast from 
a small model of one of them, and the torso of a large model, have 
lately been identified, the former in the National Mu.seum and the 
latter in the Academy at Florence. 

Other Works of ts»3-iS34 .—" Victory,” marble (National Museum, 
Florence). A youthful conqueror standing over a bearded enemy. 


whose shoulders he crushes down with his left knee. Fine and 
finished work : whether intended for one of the emblematic Victories 
of the Julian monument, or having some connexion with the 
" Hercules and Cacus " and " Samson and the Philistine," subjects 
undertaken for the Signory in 1528, must remain uncertain. For 
the former of these two subjects a wax model at the Victoria and 
Albert Museum, for the latter a plaster model at the Casa Buonarroti, 
are claimed, perhaps rightly, as original. " David" (formerly 
called "Apollo "), marble, unfinished (National Museum, norence). 
Both the authenticity and the approximate date of this fine work 
are beyoiid doubt; of its origin and destination we arc uninformed. 
“ Crouching boy," marble, unfinished (the Hermitage, Petersburg). 
Another masterly sketch in marble; the seated lad stoops forward 
between his parted knees, having both hands occupied with bis left 
foot; the figute blocked out of the marble, with the least possiUe 
sacrifice of the material; the subject and motive enigmatical. 
“ Cupid,” kneeling, apparently in the act of shooting downward 
with a bow, marble (Victoria and Albert Museum). Probably, 
but not quite certainly, authentic; if so, then of t.^.^o or thereabouts; 
Its identification with the early Cupid done for Jacopo Galli at 
Rome in 1496 is untenable. " Leda," painting, done for the duke 
of Ferrara, but withheld because of the misconduct of his messenger, 
and given by the master to his pupil Antonio Mini in ijsr; lost. 
A fine injured tempera painting of the subject in the store-rooms 
of the National Gallery in London may presumably be an early 
copy. 

Michelangelo had fully purposed, as soon as he could get 
free of his ta.sk on the Medici tombs, to devote all his powers 
to the completion of the Julian monument in accordance with the 
new contract of 1J32. But his intention was again frustrated. 
Pope Clement insisted that he must complete his decorations 
of the Sixtine Chapel by painting anew the great end wall above 
the altar, adorned until then by frescoes of Perugino. The 
subject chosen was the Last Judgment; and Michelangelo began 
to prepare sketches. In the autumn of 1534, in hts sixtieth 
year, he settled finally, and for the remainder of his life, at Rome, 
immediately afterwards Clement died, and was succeeded by 
a Famese under the title of Paul III. Even more than hi 
predecessor, Paul insisted on elaiming the main services of 
Michelangelo for himself, and forced him to let all other engage¬ 
ments drift. For the first seven years after the artist’s return 
to Rome, his time was principally token up with the piainting 
of the colossal and multitudinous" Last Judgment," This being 
completed in 1341, he was next compelled to undertake two 
more great frescoe.s—one of the Conversion of Paul and another 
of the Martyrdom of Peter—in a new chapel which the pope 
had caused to be built in the Vatican, and named after himself 
—Capella Paolina. 

The fresco of the •' Last Judgment ” in the Sixtine Chapel is 
probably the most famous single picture in the world. In it 
Michelangelo .shows more than ever the omnipotence of his 
artistic science, and the fiery daring of his conceptions. But 
the work, so far as its deplorably deteriorated condition admits 
comparison, is hardly comparable in the qualities of colour and 
decorative effect to the earlier and far more nobly inspired 
frescoes of the ceiling. It is to these and not to the “ Last 
Judgment” that the student mu.st turn if he would realize 
what is best and greatest in the art of Michelangelo. 

The frescoes of the Pauline Chapel are on their part so injured 
as to be hardly susceptible of useful study or criticism. In 
their ruined state they bear evidence of the same tendencies 
that made the art of Michelangelo in its latest phase so dangerous 
an example to weaker men—the tendency, that is, to seek for 
unqualified energy and violence of action, both in place and 
out, for “ terribleness ” quani meme, and to design actions 
not by help of direct study from nature, but by scientific 
deduction from the abstract laws of structure and movement. 
At best these frescoes c^hever have been happy examples 
of Michelangelo’s art. w 

Other Works of the years JS34~’S49- Sculpture. —^During the 
fifteen years when Michelangelo was mainly engaged on these 
paintings, he had also at last been enabled to acquit himself, although 
in a manner that can have been satisfactory to none concerned, of 
his engagements to the heirs of Julius. Once more the influence 
of the pope had prevailed on them to accept a compromise alto¬ 
gether to their duadvantage. By a final contrast dated 1542, it 
was agreed that^he " Moses " executed thirty years before, seated on 
a low plinth in a centi'al recess, should be the chief figure of the new 
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■chemo; in niches at eitiier side of iiim were to be standing figures of 
" Leah " and “ Rachel." These Michelangelo liimseU exeented hastily 
with the help of assistants. To pupils entirely was left the carrying 
out of the upper comice, with the recumbent effigy of the pope 
occupying the centre of a weak and incongruous architectural 
scheme, a Madonna and f'hild in a niche al»ve, and a prophet 
and a sibyl in recesses at either side. Meantime all idea 
of incorporating any of the “Slaves’’ in the new design had been 
abandoned. The master gave the two that had been finished in 
>>513^1516 to Robert Stiorsi, who gave them to Francis 1 .; while 
the four that bad been roughed out between 1518 and 1,^22 remained 
at Florence. “ Rrutus," marble (National Museum, Florence). 
Probably executed soon after 1530, in memory of the tyrannicide 
Lorenzino de' Medici. To the end of this period or to a year or two 
later belongs the infinitely pathetic unfinished sketch in marble of 
alife..size " Pieti " (Palazzo Rondini, Rome)—the mourning mother, 
standing on an elevation behind her son, hoKls his body upright 
in front of her by the shoulders. Still later, after 1550, is the more 
complicated and more finished group of the '' Pieti,” with the 
corpse of Christ collapsing in utter relaxation through the arms of 
those who try to uphold it; tills Michelangelo destined for hui own 
.sepulchre; it stands now in the cathedral at Florence. 

Paintinc.—" The Entombment of Christ " (National Gallery, 
London). This unhntshed paintbig bears all the marks of Michel¬ 
angelo's design, and must have been begun from a cartoon by him, 
probably of alxiul 1535-1.340, The touch of his own hand seems 
evident in some parts, particularly the body of Clirist; other parts, 
In various degrees of incompletion, are apparently the work of 
various pupils or imitators. 

For nearly all his great life-works mentioned above, preparatory 
sketches and studies by the master's hand exist. These, with a 
large number of other drawings, finished and unfinished, done for 
their own sakes and not for any ulterior use. are of infinite value 
and interest to the student. Michelangelo was the most learned and 
scientific as well as the most mspired and daring of draughtsmen, 
and from boyhood to extreme old age never ceased to practise with 
en, chalk or pencil, lie is said to have burned vast numbers oi 
is drawings with his own hand and caused others to bo burned bv 
friends and pupils to whom he had given them; so that what we 
possess must be less than a tithe of what he executed. But there 
are some 250 genuine sheets—enough to let us follow and 
uiulerstand his modes of conceiving, preparing and maturing 
his designs at all periods of his life. They are scattered amongst 
various collections, chiefly public; those in England (at the British 
Museum, the University Galleries, Oxford, and the Royal Library, 
Windsor), are ijuite half the whole number; other Important 
examples remain still at what was for centuries the home of his heirs, 
the Casa Buonarroti at Florence; others at the Uffizi, Florence; the 
Venice Academy; the AllKTtina, Vienna; the Louvre; the Condt 
Museum at Chaiitilly; the Berlin Museum; and, not least, the Teyler 
Museum at Haarlem. By means of these drawings ami the many 
published facsimiles we are best able to trace the progress of the 
master’s genius and its secrets. We see him diligefitly copying in 
youth from the frescoes of Giotto, Masaccio, and his own miuster 
Ghirlandaio. At this date his instniment was the pen only, used 
in a manner of hatching : .sometimes extremely careful and close, a( 
otlicis fiercely bold and free, and in either case all liis own, Sketches 
and studies thus drawn with tlio pen exist for the “ David," the 
“ Bathers Surprised,’’ the accessory figures for the tomb of Julius as 
first conceived, and tlie great aeries of the Sixtine Chapel decorations. 
By, or even belore, the date of the Sixtiiic Clia))el, clialk, red or black, 
comes into use along with the pen, ami many of flic finest studies for 
the “ Slaves ’’ or “ Atlases ’’ and other decorative figures of the ceiling 
are in the latter material (many more studies are preserved for these 
subordinate figures than for the main com|ioaitions). Alter the 
Sixtine Chapel period the [len give.s way to red or black clialk almost 
entirely. Sketches are rare for the great abortive scheme of the 
uliiis monument; almost non-existent for the equally abortive 
an Lorenzo facade; fairly abundant for the various stages trf the 
Medici monument scheme in its architectural parts, but not for the' 
great figures. About the time of Michelaugelo's final change of 
domicile from Florence to Rome (1.5.32-1535) he began the practice 
of making higlily finished and fully shaded drawings of classic or 
symbolic subjects in red or black chalk for presentation to his 
friends, especially to young Tommaso Cavalieri, the object of his 
passionate Platonic afiectiou, from about 1532. The “ Fall of 
Phaeton," the " Tityos," the " Ganymede," the '* Men Shooting at 
a Mark " are well-known examples; i^his class of work the Windsor 
collection is far the richest. At the<BLne time or soon afterwards, 
were I'roduced drawings little less poi^ful and finished of Christian 
subjects, especially the “ Crucifixion," “ F.iitombment" and “ Resur¬ 
rection." "Then comes the great fresco of the “ Last Judgment,” for 
which there exist both general sketches and particular studies. In the 
few extant drawings for the Cappella Paolina a faltering both of the 
imagination and of the hand become discernible. To the same or 
to still later years belong many beautiful but somewhat tentative 
drawings done either directly for. or nearly In the spirit of. the famous 
" Crucifixion ’’ which he is recorded to have painted with so much 
devotion for Vittoria Colonna. About many of ttase, for all their 
intensity of feeling, there is a wavering touch oetra^ng the approach 


of infirmity; so there is about many of the architectural studies 
dune for tlie buildiugs of which be had charge in his last years at 
Rome; but signs of the old impressive power and penetration are 
not wanting in .some even of the latest drawings that have come 
down to us. 

During liis later years the long-pent human elements of 
fervour and tenderness in Michelangelo’s nature had found 
vent and utterance such a.s they had never found before. He 
had orcasionally practised poetry in youth, and there are signs 
of some transient love-passages during his life at Bologna. 
But it wa.5 not until towards his sixtieth year that the springs 
of feeling were fairly opened in the heart of this solitary, this 
masterful and stem, life-wearied and labour-hardened man. 
About 15.3.3-1.534 we find him beginning to address impassioned 
sonnets—of which the sentiment is curiously comparable to 
that expressed in some of .Shakespeare’s—to a beautiful and 
gifted youth, the young Roman noble Tommaso Cavalieri. Soon 
afterwards he made the acquaintance of the pious, accomplished, 
and high-souled lady, Vittoria Colonna, widow of the Marquess 
Pescara. For ten years until her death, which happened 
in 1547, her friendship was the great .solace of Michelangelo’s 
life. On her, in all loyalty and reverence, he poured out all the 
treasures of his mind and all his imprisoned powers of tender¬ 
ness and devotion. She was the chief inspirer of his poetry— 
of which, along with her praises, the main themes are the 
Christian religion, the joys of Platonic love, and the power and 
mysteries of art. Michelangelo’s poetical style is strenuous and 
concentrated like the. man. He wrote with labour and much 
self-correction; we seem to feel him flinging himself on the 
material of language with the same overwhelming energy and 
vehemence with which contemporaries describe him as flinging 
him.selt on the material of marble—the same impetuosity of 
temperament combined with the same fierce, desire of perfec¬ 
tion, but with far Ic.ss cither of innate instinct for the material 
or of trained mastery over its difficulties. 

And so the mighty sculptor, painter, and poet reached old 
age. An infirmity which settled on him in 1544, and the death 
of Vittoria Colonna in 1547, left him broken in health and heart. 
But his strength hold on for many a year longer yet. His 
father and brothers were dead, and his family sentiment con¬ 
centrated itself on a nephew, Leonardo, to whom he showed 
unremitting practical kindness, coupled with his usual suspicious¬ 
ness and fitfulness of temper. In almost all his relations the 
old man continued to the end to manifest the same loyal and 
righteous heart, accompanied by the same masterful, moody, 
and estranging temper, as in youth. Among the artists of the 
younger generation he held a position of absolute ascendancy 
and authority; nor was his example, as we have said, by any 
means altogether salutary for them. To artists, and to acertain 
nurnber of chosen friends, lielonging chiefly to the lettered, 
diplomatic, and secretarial classes, he was more accessible and 
affable than he had been to any one in earlier days, though 
still formidable in moods of scorn and scoffing. His great 
age and fame made him the most honoured citizen of Rome, to 
whom the highest, both of his fellow countrymen and foreigners, 
were eager to do homage. During the last years of his life he 
made but few more essays in sculpture, and those not success¬ 
ful, but was much employed in the fourth art in which he 
excelled—that of architecture. A sucres.sion of popes demanded 
his services for the embellishment of Rome. Between 1536 
and 1546 he was engaged on plans for the rearrangement and 
reconstruction of the great group of buildings on the Capitol— 
plans which were only partially and imperfectly carried out 
during his lifetime and after his death. For Paul Ill. he finished 
the palace called after the name of the {xipe’s family the Farnese. 
On the death of Antonio da San Gallo he succeeded to the onerous 
and coveted office of chief architect of St Peter’s Church, foi, 
which he remodelled all the designs, living to .see some of the 
main features, including the supports and lower portion of the 
great central dome, carried out in spite of all obstacles, according 
to his plans. The dome as it stands is his most conspicuous 
and one of his noblest monuments : the body of the church was 
completed in a manner quite different from his devising. Other 



great architectural tasks cn which he was engaged were the 
reconstruction of the Porta Pia, and the conversion of a portion 
of the baths of Diocletian into the church of Sta Maria degli 
Angeli; the great cloister with its hundred columns, now used 
as the Museo delle Terme, is the only part of this reconstruction 
which remains as he designed it. At length, in the midst of 
these vast schemes and responsibilities, the heroic old man’s 
last remains of strength gave way. He died on the threshold 
of his ninetieth year, on the i8th of February 1564. 

AuthoritiBs. —For the earlier bibliography of Michelangelo, 
which is extensive, see the ixseiul though very imperfect compilation 
of Passcrini, Bibliografia dt Michelangelo Buonarroti, &c. (Florence, 
The most important work.*:, taken in clironological order, 
are the following: F. Giovio, supplement to the fragmentary 
Dialogus de vins liUens tlluslribus, written soon after 1527, first 
published by Tiraboschi, Storia dtUa letteraiura ilaltana (Modena, 
1871); G. Va.sari, in VUt degli pin eccellenlt architettori, pittori, e 
scultori, &c. (Florence, 1550); A. Condivi, Vila di Michelangelo 
Buonarroti (1553); this account, for wliich the author, a pupil and 
friend of the master's, had long betm collecting materials, was much 
fuller than that of Vasari, who made use of it in rewriting his own 
life of Michelangelo for his second edition, which appeared after 
tlic master's death (i5()81. The best edition of Va.sari is that by 
Milanesi (Florence 1878-1883); of Condivi, that by Gori and Mariette 
(Pisa, 174b) ; for English readers there is a useful translation with 
notes, by Sir Charles Holroyd. The first additions of importance 
were published by Bottari, Raccolta di leltere sidla piUura, &c. 
(Home, 1754; 2nd ed. by 'licozzi, Milan, iSzz); the next by Caye, 
Carteggio inedito (1840). Portions of the correspondence preserved 
in the Buonarroti archives were published by Guasti in his notes to 
the Rime di Michelangelo Buonarroti (1863), and by iJacUi in Carte 
Michelangelsclic inedite (Milan, 1865). Complete biographies of 
Michelangelo had been meanwhile attempted by J. Harford (London, 
>857)1 n-tnf with more posver by Hermann Grimm, Leben Michel¬ 
angelos (Hanover, 5th ed., 1879). A groat increment of biographical 
material was at length obtamed by the publication, in the four- 
hundredth year after Michelangelo's birth, of the whole body of his 
letters preserved in the Buonarroti arcluves, Leltere di Michelangelo 
Buonarroti, ed. C. Milanesi (Florence, 1875). This material was 
first employed in a connected but too trivial narrative by A. Gotti, 
Vita di Miclielange.lo (Florence, 1873). Next followed C. Heath 
Wilson, Life and Worhs 0/ Michelangelo Buonarroti (ITorence, 187(1), 
the technical remarks in wliicli, especially as concerns the fresco 
paintings, are still valuable. Utlier lives ol Michelangelo are by 
Anton Springer, in his Michelangelo u. Uahhael (Leijizig, 1883); J. 
A. Symonds, The Life of Miduilangelo (London, 1893), full ol valuable 
matter on the history and spirit of Michelangelo’s times, but not 
trustworthy in the criticism ol his works; H. Mackowksy, Michel- 
agnioio (Berlin, 1908), excellenl m all rcs|iocts, and in’moderate 
compass ; Emile Gebhardt, Mtchcl-Angc, sculpteur el peintre (1808) 
is a handsome volume of reproductions with text Michelangelo, 
by Fritz Knapp, in the Klas.iiker der KunsI senes (Stuttgart, 1906) 
i.s a very useful compendium. For the early works of Michelangelo 
the standard authority is 11. Wdlfam, Die Jugendwerke Michel¬ 
angelos (Munich, 1891, and later editions), a masterly work, though 
al variance with Berlin olfieial opinion. The most elaborate study 
of the Sixtinc frescoes, magnificenllv illustrated, is by E. Steinmann, 
Die Sixlinische Kapellc, vol. ii. (Mumch, 1905). Consult also C. 
Justi, Michelangelo (Leipzig, 1903), and with caution H. Thode, 
Michelangelo u. das Ende der Renaissance (Berlin, 1902-1903), Ol 
the jxiems of Michelangelo the first sound edition is that already 
referred to, G. Guasti, Rime dt Michelangelo Buonarroti (1863); 
in earlier editions the text had been recklessly lamjiercd with, aneJ 
the rugged individuality of the master's style smoothed down. An 
edition with German translations was published by Hasenclcver 
(Leipzig, 1S75); and a tliorough critical ectition by Karl Frey (Berlin, 
1897); lor the English student the translations by J. A. Symonds, 
in Sonnets of Michelangelo and Campanella (London, 1878) are 
invaluable. On the drawings of Michelangelo see especially B. 
Berenson, The Drawings of Florentine Painters (London, 1903), 

A comprehensive work on the same subject, in which the most im¬ 
portant examples are reproduced and discussed, unfortunately 
not arraMed chronologically, is Karl Frey, Die Zeiehnungen Michel¬ 
angelos (Berlin, 190S seq.), still in progress. An elaborate life by 
the same author (Karl Frey, Michelamiolo Buonarroti, stin Leben 
und seine Werke) is also in progress, Wt is more to be prized for 
documentary fullness and accuracy than for critical insight. 

(S. C.) 

MICHELET, JULES (1798-1874), French historian, was bom 
at Paris on the 21st of August 1798, of a family which had 
Huguenot traditions. His father was a master printer, not 
very prosperous, and the son at an early age assisted him in 
the actual work of the press. A place was offered him in the 
imperial printing office, but his father was able to send him to 
the famous Collie or Lycde Charlemagne, where he distinguished 
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He passed the university extuBination in j8si, and 
was shortly after appointed to a professoxship of histoiy in 
the College Kollin. Soon after this, in 1834, he married. The 
period of the restoration and the Jfliy monarchy was one of 
the most favourable to rising; men of letters of a somewhat 
scholastic cast that has ever b^ known in France, and Michelet 
had powerful patrons in Villemain, Victor Cousin and others. 
But, though he was an ardent politician (having from his 
childhood embraced republicanism and a pecuhar variety of 
romantic free-thought), he was first of all a man of letters and 
an inquirer into the history of the past. 

^ earhest works were school-books, and they were not 
written at a very early age. Between 1825 and 1827 he 
produced divers sketches, chronological tables, &c., of modern 
history. His Precis of the subject, published in the last-men* 
tioned year, is a sound and careful book, far better than 
anything that had appeared before it, and written in a sober 
yet interesting style. In the same year he was appointed maitre 
de confdrences at the Ecole Normale. Four years later, in 
1831, the Introduction d I’kistoire universelle showed a very 
different style, exhibiting no doubt the idiosyncrasy and hterary 
power of the writer to greater advantage, but also displaying 
the peculiar visionary qualities which made Michelet the most 
stimulating, but the most untrustworthy (not in facts, which he 
never (xinsciously falsifies, but in suggestion) of all historians. 
The events of 1830 had unmuzzled him, and had put him in 
a better position for study by obtaining for him a place in the 
Record Office, and a deputy-professorship under Guizot in 
the literary faculty of the university. Very soon afterwards he 
began his chief and monumental work, the Histoire de Prance. 
But he accompanied this with numerous other books, chiefly 
of enidition, such as the (Euvres choisies de Vico, the Memoires 
de Luther icrits par lui-rneme, the Origines du droit jranfais, 
and somewhat later the Proces des templiers. The year 1838 
was one of great importance in Michelet’s life. He was in the 
fullness of his powers, liis studies had fed his natural aversion 
to the principles of authority and ecclesiagticism, and at a 
moment when the revived activity of the Jesuits caused some 
real und more pretended alarm he was appointed to the chair 
of history at the College de France. Assisted by his friend 
Edgar Quinet, he began a violent polemic against the unpopular 
order and the principles which it represented, a polemic which 
made their lectures, and especially Michelet’s, one of the most 
popular resorts of the day. He published, in 1839, his Histoire 
romaine, but this was in his graver und earlier manner. The 
results of his lectures appeared in the volumes Le Pretre, la 
femme, el la famille and le peuple. These books do not 
display the apocalyptic style which, partly borrowed from 
Lamennais, characterizes Michelet’s later works, but they 
contain in miniature almost the whole of his curious ethico- 
politiro-theological creed—a mixture of sentimentalism, com¬ 
munism, and anti-sacerdotalism, supported by themo.st eccentric 
arguments, hut urged with a great deal of eloquence. The 
principles of the outbreak of 1848 were in the air, and Michelet 
was not the least important of those who condensed and pro¬ 
pagated them : indeed his original lectures were of so incendiary 
a kind that the course had to be interdicted. But when the 
actual revolution broke out Michelet, unlike many other men 
of letters, did not attempt to enter on active pohtical life, 
and merely devoted himself more strenuously to his literary 
work. Besides continuing the great history, he undertook 
and carried out, during the years between the downfall of 
Louis Philippe and the final establishment of Napoleon III., 
an enthusiastic Histoire de la revolution frangaise. Despite 
or because of its enthusiasm, this wa.s by no means Michelet’s 
best book. The events were too near and too well known, and 
hardly admitted the picturesque sallies into the blue distance 
which make the charm and the danger of his larger work. In 
actual picturesqueness as well as in general veracity of picture, 
the book cannot approach Carlyle’s; while as a more chronicle 
of the events it is inferior to half a dozen prosaic histories older 
and younger than itself. 
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Tha coup (Pitot lost Michelet his place in the Record OfiSce, 
as, though not in any way identified with the republic adminis¬ 
tratively, he refused to take the oaths to the empire. But 
the new regime only kindled afresh his republican zoal, and 
his second marriage (with Mile AdMe Malairet, a lady of 
some litmry capacity, and of republican belongings) seems 
to have further stimulated his powers. While the history 
steadily held its way, a crowd of extraordinary little books 
accompanied and diversified it. Sometimes they were expanded 
versions of its episodes, sometimes what may be called commen¬ 
taries or companion volumes. In some of the best of them 
natural science, a new subject with Michelet, to which his 
wife is believed to have introduced him, supplies the text. 
The first of these (by no means the best) was Les Femmes de la 
rivolution (1854), in which Michelet’s natural and inimitaWc 
faculty of dithyrambic too often gives way to tedious and not 
very conclusive argument and preaching. In the next, L'Oiseau 
(1K56), a new and most successful vein was struck. The subject 
of natural history was treated, not from the point of view of 
mere science, nor from that of sentiment, nor of anecdote nor 
of gossip, but from that of the author’s fervent democratic 
pantheism, and the result, though, as was to be expected, 
unequal, was often excellent. L’Insecte, in the same key, 
but duller, followed. It was succeeded by L’Amour (1850), 
one of the author’s most popular iKioks, and not unworthy of 
its popularity, but perhaps hardly his best. These remarkable 
works, half pamphlets half moral treatises, succeeded each other 
as a rule at the twelve months’ interval, and the succession 
was almost unbroken for five or six years. L’Amour was 
followed by La Femme (i860), a book on which a whole critique 
of French literature and French character might be founded. 
Then came La Mer (i86i), a return to the natural history rla.s.s, 
which, considering the powers of the writer and the attraction 
of the subject, is perhaps a little disappointing. The next 
year (1862) the most striking of all Michelet’s minor works, La 
Sorciire, made its appearance. Developed out of an episode 
of the history, it has all its author’s poculiarities in the stronge.st 
degree. It is a nightmare and nothing more, but a nightmare 
of the most extraordinary verisimilitude and poetical power. 

This remarkable series, every volume of which was a work at 
once of imagination and of research, was not even yet finished, 
but the later volumes exhibit a certain falling off. The ambi¬ 
tious Bible de I'humanite (1864), an historical sketch of religions, 
has but little merit. In La MonUigne (1868), the last of tlie 
natural history series, the tricks of staccato style are pushed 
even farther than by ’Victor Hugo in his less inspired moments, 
though—as is inevitable, in the hands of such a master of language 
as Michelet—the effect is frequently grandiose if not grand. 
Nos fils (1869), the last of the string of smaller books published 
during the author’s life, is a tractate on education, written with 
ample knowledge of the facts and with all Michelet’s usual 
sweep and range of view, if with visibly declining powers of 
expression. But in a book published posthumously, Le Banquet, 
these powers reappear at their fullest. The -picture of the 
industrious and famishing populations of the Riviera is (whether 
true to fact or not) one of the best things that Michelet has 
done. To complete the list of his miscellaneous works, two 
collections of pieces, written imd partly published at different 
times, may be mentioned. These are Les Soldais de la rivolu¬ 
tion and Ligendes dimocratiques du nord. 

The publication of this series of books, and the completion 
of his history, occupied Michelet during both decades of the 
empire. Ha lived partly in France, partly in Italy, and was 
accustomed to spend the winter on the Riviera, chiefly at 
Ilyires. At last, in 1867, the great work of his life was finished. 
In the usual edition it fills nineteen volumes. The first of these 


deals with the early history up to the death of Charlemagne, 
ti^e second with the flourishing time of feudal France, 
tlw third with the 13th century, the fourth, fifth, and sixth 
wim the Hundred Years’ War, the seventh and eighth with 
iMb establishment of the rural power under Charles ’^II. and 
L^uis XI. The i6th and 17th centuries have four volumes 


apiece, much of which is very distantly connected with 
French history proper, especially in the two volumes entitled 
Renaissance and Riforme. 'Ihe last three volumes carry on the 
history of the i8th century to the outbreak of the Revolution. 
Michelet was perhaps the first historian to devote himself 
to anything like a picturesque history of the middle ages, and 
his account is still the most vivid that exists. His inc^uiry 
into manuscript and printed authorities was most laborious, 
but Ills lively imagination, and his strong religious and political 
prejudices, made him regard all things from a singularly personal 
point of view. Circumstances which strike hLs fancy, or furnish 
convenient texts for his polemic, are handled at inordinate 
length, while others are rapidly dismissed or passed over 
altogether. 

Uncompromisingly hostile as Michelet was to the empire, 
its dowiilall and the accompanying disasters of the country 
once more stimulated him to activity. Not only did he write 
letters and pamphlets during the struggle, but when it was 
over he set himself to complete the vast task which his two 
great histories had almost covered by a Histoire du xiid 
siecle. He did not, however, live to carry it farther than 
Waterloo, and the best criticism of it is perhaps contained 
in the opening words of the introduction to the last volume— 

" Tage me presse.” The new republic wa.s not altogether 
a restoration for Michelet, and his profe.ssorship at the College 
de France, of which he contended that he had never been 
properly deprived, was not given back to him. He died at 
Hyires on the 9th of February 1874. 

Almost all Michelet’s works, the exceptions being his translations, 
compilations, &c. arc published in uniform si/.e and in about fifty 
volumes, partly by Marjion and Flaininarion, partly by Calmann 
].6vy. He has not received much recent attenlion from critics 
and monographers, but Ids Oriqmes du droit /ranfats, cherchies dans 
les symholes el formulas du droit universal was edited bv Emile Faguet 
in 1890 and went into a Second edition in 1900. See C. Monod, 
Jules Michelet’, Etudes sur la vie el ses auvres (Paris, 1907). 

(G. Sa.) 

MICHELET, KARL LUDWIG (1801-1893), German philo¬ 
sopher, was born on the 4tli of Uocember 1801, at Berlin, where 
he died on the i6th of December 1893. studied at the 
gymnasium and at the university of his native town, took 
his degree as doctor of philosophy in 1824, and became professor 
in 1829, a post which he retained till his death. Educated 
in the doctrine of Hegel, he remained faithful to his early teaching 
and spent his life in defending and continuing the Hegelian 
tradition. His first notable work was the S’ystem der pliilo- 
sophischen Moral (Berlin, 1828), an examination of the ethical 
theory of responsibility. In 1836 he published, in Paris, a 
treatise on the Metaphysics of Aristotle, written in French aa^ 
crowned by the Academic des Sciences Morales et Politiquee,' 
He wrote also two other treatises on Aristotle: NUtomachische 
Ethik (2nd.cd., 1848) and Di> £fW* des Aristoteles in ihrem 
Verhdltniss mm System der Moral (1827). His own views are 
best expressed in his Vorlesungen fiber die Persbnlichkeit Gottes 
(1841) and Die Epiphanie der ewigen Personhchkeit des Gottes. 
The philosophical theology developed in these works has been 
described as a “ Neo-Christian Spiritualism.” 

Among his other publications may be mentioned Geschichte der 
letzten Sysleme der Philos, in Deutschland von Kant bis Hegel (1837- 
1838); Anthropologie und Psychologic (1B40); Esifuisse de logique 
(Paris, 183O); Naturrecht oder Rechtsphilosophie (1866); Hegel der 
unwiderlegle Weltphilosoph (1870), Wahrheit aus meinem Leben 
(1886). From 1832 to 1842, Michelet was engaged in publishing 
the complete works of Hegel, and in 1845 he founded the Berlin 
Philosophical Society, which has continuously represented the 
Hegelianism of-Gennany. He was the first editor ol Der Gedanhe 
(i860), the official organ of tlie society. 

HIOHELL, JOHN (1724-1793), English natural philosopher 
and geologist, was bom in 1724, and ed.itcated at Queens’ , 
College, Cambridge. His name appears fourth in the Tripos 
list for r 748-r749; and in 1755 he was moderator in that examina¬ 
tion. He became M.A. in 1752', and B.D. in 1761. He was 
a- fellow of his college, and was appointed Woodwardian 
professor of geology in 1762, and in 1767 rector of Thornhill in 
Yorkshire, where he died on the 29th of April 1793. He was 



great architectural tasks cn which he was engaged were the 
reconstruction of the Porta Pia, and the conversion of a portion 
of the baths of Diocletian into the church of Sta Maria degli 
Angeli; the great cloister with its hundred columns, now used 
as the Museo delle Terme, is the only part of this reconstruction 
which remains as he designed it. At length, in the midst of 
these vast schemes and responsibilities, the heroic old man’s 
last remains of strength gave way. He died on the threshold 
of his ninetieth year, on the i8th of February 1564. 

AuthoritiBs. —For the earlier bibliography of Michelangelo, 
which is extensive, see the ixseiul though very imperfect compilation 
of Passcrini, Bibliografia dt Michelangelo Buonarroti, &c. (Florence, 
The most important work.*:, taken in clironological order, 
are the following: F. Giovio, supplement to the fragmentary 
Dialogus de vins liUens tlluslribus, written soon after 1527, first 
published by Tiraboschi, Storia dtUa letteraiura ilaltana (Modena, 
1871); G. Va.sari, in VUt degli pin eccellenlt architettori, pittori, e 
scultori, &c. (Florence, 1550); A. Condivi, Vila di Michelangelo 
Buonarroti (1553); this account, for wliich the author, a pupil and 
friend of the master's, had long betm collecting materials, was much 
fuller than that of Vasari, who made use of it in rewriting his own 
life of Michelangelo for his second edition, which appeared after 
tlic master's death (i5()81. The best edition of Va.sari is that by 
Milanesi (Florence 1878-1883); of Condivi, that by Gori and Mariette 
(Pisa, 174b) ; for English readers there is a useful translation with 
notes, by Sir Charles Holroyd. The first additions of importance 
were published by Bottari, Raccolta di leltere sidla piUura, &c. 
(Home, 1754; 2nd ed. by 'licozzi, Milan, iSzz); the next by Caye, 
Carteggio inedito (1840). Portions of the correspondence preserved 
in the Buonarroti archives were published by Guasti in his notes to 
the Rime di Michelangelo Buonarroti (1863), and by iJacUi in Carte 
Michelangelsclic inedite (Milan, 1865). Complete biographies of 
Michelangelo had been meanwhile attempted by J. Harford (London, 
>857)1 n-tnf with more posver by Hermann Grimm, Leben Michel¬ 
angelos (Hanover, 5th ed., 1879). A groat increment of biographical 
material was at length obtamed by the publication, in the four- 
hundredth year after Michelangelo's birth, of the whole body of his 
letters preserved in the Buonarroti arcluves, Leltere di Michelangelo 
Buonarroti, ed. C. Milanesi (Florence, 1875). This material was 
first employed in a connected but too trivial narrative by A. Gotti, 
Vita di Miclielange.lo (Florence, 1873). Next followed C. Heath 
Wilson, Life and Worhs 0/ Michelangelo Buonarroti (ITorence, 187(1), 
the technical remarks in wliicli, especially as concerns the fresco 
paintings, are still valuable. Utlier lives ol Michelangelo are by 
Anton Springer, in his Michelangelo u. Uahhael (Leijizig, 1883); J. 
A. Symonds, The Life of Miduilangelo (London, 1893), full ol valuable 
matter on the history and spirit of Michelangelo’s times, but not 
trustworthy in the criticism ol his works; H. Mackowksy, Michel- 
agnioio (Berlin, 1908), excellenl m all rcs|iocts, and in’moderate 
compass ; Emile Gebhardt, Mtchcl-Angc, sculpteur el peintre (1808) 
is a handsome volume of reproductions with text Michelangelo, 
by Fritz Knapp, in the Klas.iiker der KunsI senes (Stuttgart, 1906) 
i.s a very useful compendium. For the early works of Michelangelo 
the standard authority is 11. Wdlfam, Die Jugendwerke Michel¬ 
angelos (Munich, 1891, and later editions), a masterly work, though 
al variance with Berlin olfieial opinion. The most elaborate study 
of the Sixtinc frescoes, magnificenllv illustrated, is by E. Steinmann, 
Die Sixlinische Kapellc, vol. ii. (Mumch, 1905). Consult also C. 
Justi, Michelangelo (Leipzig, 1903), and with caution H. Thode, 
Michelangelo u. das Ende der Renaissance (Berlin, 1902-1903), Ol 
the jxiems of Michelangelo the first sound edition is that already 
referred to, G. Guasti, Rime dt Michelangelo Buonarroti (1863); 
in earlier editions the text had been recklessly lamjiercd with, aneJ 
the rugged individuality of the master's style smoothed down. An 
edition with German translations was published by Hasenclcver 
(Leipzig, 1S75); and a tliorough critical ectition by Karl Frey (Berlin, 
1897); lor the English student the translations by J. A. Symonds, 
in Sonnets of Michelangelo and Campanella (London, 1878) are 
invaluable. On the drawings of Michelangelo see especially B. 
Berenson, The Drawings of Florentine Painters (London, 1903), 

A comprehensive work on the same subject, in which the most im¬ 
portant examples are reproduced and discussed, unfortunately 
not arraMed chronologically, is Karl Frey, Die Zeiehnungen Michel¬ 
angelos (Berlin, 190S seq.), still in progress. An elaborate life by 
the same author (Karl Frey, Michelamiolo Buonarroti, stin Leben 
und seine Werke) is also in progress, Wt is more to be prized for 
documentary fullness and accuracy than for critical insight. 

(S. C.) 

MICHELET, JULES (1798-1874), French historian, was bom 
at Paris on the 21st of August 1798, of a family which had 
Huguenot traditions. His father was a master printer, not 
very prosperous, and the son at an early age assisted him in 
the actual work of the press. A place was offered him in the 
imperial printing office, but his father was able to send him to 
the famous Collie or Lycde Charlemagne, where he distinguished 
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He passed the university extuBination in j8si, and 
was shortly after appointed to a professoxship of histoiy in 
the College Kollin. Soon after this, in 1834, he married. The 
period of the restoration and the Jfliy monarchy was one of 
the most favourable to rising; men of letters of a somewhat 
scholastic cast that has ever b^ known in France, and Michelet 
had powerful patrons in Villemain, Victor Cousin and others. 
But, though he was an ardent politician (having from his 
childhood embraced republicanism and a pecuhar variety of 
romantic free-thought), he was first of all a man of letters and 
an inquirer into the history of the past. 

^ earhest works were school-books, and they were not 
written at a very early age. Between 1825 and 1827 he 
produced divers sketches, chronological tables, &c., of modern 
history. His Precis of the subject, published in the last-men* 
tioned year, is a sound and careful book, far better than 
anything that had appeared before it, and written in a sober 
yet interesting style. In the same year he was appointed maitre 
de confdrences at the Ecole Normale. Four years later, in 
1831, the Introduction d I’kistoire universelle showed a very 
different style, exhibiting no doubt the idiosyncrasy and hterary 
power of the writer to greater advantage, but also displaying 
the peculiar visionary qualities which made Michelet the most 
stimulating, but the most untrustworthy (not in facts, which he 
never (xinsciously falsifies, but in suggestion) of all historians. 
The events of 1830 had unmuzzled him, and had put him in 
a better position for study by obtaining for him a place in the 
Record Office, and a deputy-professorship under Guizot in 
the literary faculty of the university. Very soon afterwards he 
began his chief and monumental work, the Histoire de Prance. 
But he accompanied this with numerous other books, chiefly 
of enidition, such as the (Euvres choisies de Vico, the Memoires 
de Luther icrits par lui-rneme, the Origines du droit jranfais, 
and somewhat later the Proces des templiers. The year 1838 
was one of great importance in Michelet’s life. He was in the 
fullness of his powers, liis studies had fed his natural aversion 
to the principles of authority and ecclesiagticism, and at a 
moment when the revived activity of the Jesuits caused some 
real und more pretended alarm he was appointed to the chair 
of history at the College de France. Assisted by his friend 
Edgar Quinet, he began a violent polemic against the unpopular 
order and the principles which it represented, a polemic which 
made their lectures, and especially Michelet’s, one of the most 
popular resorts of the day. He published, in 1839, his Histoire 
romaine, but this was in his graver und earlier manner. The 
results of his lectures appeared in the volumes Le Pretre, la 
femme, el la famille and le peuple. These books do not 
display the apocalyptic style which, partly borrowed from 
Lamennais, characterizes Michelet’s later works, but they 
contain in miniature almost the whole of his curious ethico- 
politiro-theological creed—a mixture of sentimentalism, com¬ 
munism, and anti-sacerdotalism, supported by themo.st eccentric 
arguments, hut urged with a great deal of eloquence. The 
principles of the outbreak of 1848 were in the air, and Michelet 
was not the least important of those who condensed and pro¬ 
pagated them : indeed his original lectures were of so incendiary 
a kind that the course had to be interdicted. But when the 
actual revolution broke out Michelet, unlike many other men 
of letters, did not attempt to enter on active pohtical life, 
and merely devoted himself more strenuously to his literary 
work. Besides continuing the great history, he undertook 
and carried out, during the years between the downfall of 
Louis Philippe and the final establishment of Napoleon III., 
an enthusiastic Histoire de la revolution frangaise. Despite 
or because of its enthusiasm, this wa.s by no means Michelet’s 
best book. The events were too near and too well known, and 
hardly admitted the picturesque sallies into the blue distance 
which make the charm and the danger of his larger work. In 
actual picturesqueness as well as in general veracity of picture, 
the book cannot approach Carlyle’s; while as a more chronicle 
of the events it is inferior to half a dozen prosaic histories older 
and younger than itself. 


MIGHELET, JULES 

himself. 
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penlasula is more itregular than that of the lower peninsula. W 
portion extending through the middle bum east to west and south, 
from west of the centre to Green Bay, iAithcr flat aru^ven swampy 
or only gently undulating, ^^-istward from Green Bay We two ranges 
'of hills: the one lining the south shore and ranging from i* to 
300 ft. in height, the other close to or touching the north shore and 
reaching in pbices an eievation of Ooo ft. above Lake Superior. 
The famous Pictured Kocks iu Alger county on the lake shore, cast 
of Munising, form Uie west portion of this north range; the^ are of 
* sandstone formation, extend for several miles along the coast, rise 
almost perpendicularly from the water's edge, and display an 
Interesting divensity of shapes as well as a great variety of tints and 
hues, especially of gray, blue, green and yellow. The most rugged 
portion of the state is farther west. South and south-east of Kewee¬ 
naw Bay, in the Marquette iron district, is an irregular area of 
mountains, hills, swamps and lakes, some of the mountain peaks, 
of tire Huron Mountains (in Marquette county) rising to an elevation 
of 1400 ft. or more above the lake. These and a peak in the Porcupine 
Mountains (2023 ft. above the sea) iu the north-west part of Ontona¬ 
gon county are the highest in the state. To the south of this is 
the Menominee Iron district, marked somewhat regularly by east 
and west ridges. Extending in a general nortli-east and south-west 
direction through Keweenaw peninsula to the Wiscon.sln border and 
boyond is the. middle of three approximately parallel ranges, separ¬ 
ated from each other by flat lands, with here and there an isolated 
peak (in the Porcupine Slountains) having an elevation of from goo to 
I400 ft. above the lake. The north portion of these ranges, together 
with Isle Royalc some distance (artlter north, wl^di is it.self traversed 
by several les.s elevated parallel ridges, contains Michigan copper¬ 
bearing rocks; wliile to the south, along the msconsin border, is 
another iron district, the Gogebic. The rivers of the entire state 
consist uf numerous small streams of clear water. In the interior 
of the upper peninsula, along tlic east b(jrder of the Ipwer peuinsula 
south from Lake Huron, and iu Saginaw valley, they are rather 
sluggish; but many of the larger streams of -the lower peninsula 
have sufficient fall to furnish a large amount of water-power, while 
the small streams that flow inlo laike Superior from the central 
portion of the upper peninsula as well as some of the larger ones 
farther west, have several falls and rapids; in places also they arc- 
lined with steep, high banks. Most of the larger rivers of f he slate— 
the Muskegon, Grand, St Joseph, Manistee and Kalamazoo—arc in 
the west portion of the lower ])oninsu)a. Several thousand lakes of 
clear water, formed by glacial action, dot the suri.ice of tlie stale, and 
many of them are lined with picturesque woodland shores. Islands 
in Lakes StiperinajUichigan and Huron arc scarcely less nvimerous, 
l-'attna and Michigan, especially the north portion, still 

abounds In game. The mammals include black bear, deer, lynx, 
porcupine, fox, squirrels, hares, rabbits, musk rats, minks, weasels, 
skunks and woodchucks. Among the game birds are quails (" Bob 
t^itc"), "partridges" (rufied grouse), ducks, geese, woodcocks, 
snipes and plovers. Of song birds the favourites are the robin, 
thrushes, bobolink, oriole, chickadee, meadow-lark, cat-bird, blue¬ 
bird, wrens and warblers. Among fishes, white fikh, lake trout, 
perch, herring, sun-fish, bass, sturgeon, pickerel, suckers, German 
carp and fresh-water drum abound in the lakes. The speckled 
trout thrives in many of the streams. 

Before it was settled by the whites the area now included in Michi¬ 
gan was a forest, except in the south west, where there were a few 
small prairies, possibly cleared by the Indians. The remainder of the 
south part of this area lor about do m. along the southern boundary 
was a part of the great hardwood forest of the Ohio Basin with 
woods varying with soil and drainage ; on the drier gravel lands 
were oak forests consisting of red, black and white oak, hickory, 
ash, cherry, basswood and walnut; in depressions there were maple, 
elm, ash. beech, sycamore, poplar and willow; and in the south¬ 
east thefe were a few chestnuts ami tulip trees. North of this 
southern hardwood forest there were pine forests on the sandier 
land, mixed hardwoods and conifers on the loam and clay, and 
tamaracks and cedar in the swamps. The sandy lands were in 
part burnt over by Indians, and there was a growth of scrub oak, 
aspems and hucklewrry bushes. The tamarack and cedar swamjis 
jlow bsive a growth, especially on their edges, of spruce, balsam, 
"white pine, soft maple, ash and aspens. In iqpg about 25 % of the 
area was " cut over " or " burned over " l^nds, mostly the old pine 
woods, the region of the old hardwood forest was almost entirely 
farmland, and alxiut 40 % of the state was still in woods. Red 
oak, birch, elm, ash, white cedar, hemlock, basswood, spruce, 
poplar, balsam, ti and several other kinds of trees are found in many 
sections; but a large portion of the merchantable timber, especially 
in the lower peninsula, has lieen cut.* Among forest shrubs are the 
willow, hazel, alder, shrub maple, birch, hawthorn, dogwood, 
elderberry, viburnum and snowberry. Yews are common in the 
north, and dwarf juniper in the south. In iqoo the woodland area, 
including stump lands, was estimated at 38,000 so. m., or nearly 
two-thirds of the entire state. Huckleberry, blackberry and rasp¬ 
berry bushes are common in the north sections. Srailax, clematis, 
honeysuckle and woodbine are the commoner forest vines. 


' Untor the revised constitution of igoS the legislature is author¬ 
ised to provide for the reforestation of state lands. 


5 oi{.-*-The snU of soutt^swest and .south-^t Michigan is for the 
most part a dark clay laSutt or muck; iu the north central part of 
the lower peninsula it is a‘light sandy loam, alon^ luo Huron shore 
it is heavy with blue clay', in the mining districts of the north-west 
the rocks are usually either barren or very thinly covered;' and else¬ 
where in the state the soil i( generally rich in a variety ai mineral 
elements, and varies chiefly in the proportions of vegetable loam, 
sand or gravel, and clay. 

Climate. —Altnongh the temperature of the entire lower peninsula 
is considerably influenced by the lakes, yet, the prcvailmg winds 
being westerly, it is in the west portion of that peninsula that the 
moderation is greatest, both the summer and winter isotlierms being 
there deflected more than half the length of the peninsula. On the 
other hand, the prevailing winds of the upper peninsula being north¬ 
westerly, the lakes have little effect on the temjjerahire there; and 
so. while in the south-wesl the extremes are not great; in the rest 
pf the state they have ranged within two years from 104" i-'. at 
points in the south-ea.st to 40" F. in the north-west. Tliroughout 
the state J uly is invariably the warmest month, February the coldest, 
the mean annual temperature is about 45° F. The mean annual 
precipitation is not far from 31 in., a little more than one-hall of 
which falls during the five growing months from May to October; 
the rain is evenly distributed over all parts of the slate, hut the snow 
is excejitionally heavy along the north shore of the upper i>eninsula. 

^oductions .—Of the total land surface of the state in 1900 48-08 % 
(in 1004, 47'i '),',) was included in farms and (ly'z % (in 1904, 
(16-9 “„) of the farm land was improved; the total number of farms 
was 20 i.20i (in 1904, 189,167), of which 143,688 contained less than 
100 acri'S, 54.556 others contained less than 260 acres, and 
136 contained 1000 acres or move, the average size being 86-4 
acres (in 1904, 91-5 acres). Of the total number of farms 
168,814 were operated by the owners (in 1904, i()l,o;37 by owners 
and 914 by managers). 22,482 (in 1904, 19,525) by share tenants, 
9731 (in 1904, 7(185) by ca.sh tenants; and 312.462 of the inhabitants 
of the slaie, or 34-5 of all who were engaged in gainful occupations, 
were farmers. ' Of the total acreage in 1900 of all crops .58'3 % was 
in cereals and 28 8 % in hay and forage; of the acreage of cereals 
40-8 % was in wheat, 31 8 % lu Indian corn, 2f0 % in oats and 3'7 % 
in rye. In 1907 the buckwheat crop was 852,000 bushels; rye, 
3,452,000 bushels; the hay crop, 3,246,000 tons; oats, 30,534,000 
bushels; barley 1,496.000 bushels; wheat 12,711,000 husheis; and 
Indian corn 57,190,000^shels. Of livestock, sliec-p arc the most 
numerous (2.130,000 in®o7), and Michigan's wool clip in 1907 was 
14,080,500 111.’ TTie number of neat caffle in 1907 was 1,832,000 
(849,000 dairy cows). The number of hogs was 1,388,000; and of 
horses 704,000. 

Micliigan produces the hulk of the peppermint crop of f.he United 
States, and it is in the front rank as a fruit-producing stale. 

JJarley and buckwheat arc grown chiefly in the cast part of the 
lower peninsula south of Saginaw Hay. Potatoes are grown in con- 
sideralile quantities in file north-wesi part of the lower peninsula in 
the vicinity of Grand Traverse Bay as well as throughout the southern 
jiortion of the state; the largest crops of beans are grown in the south 
cenlral part of the lower peninsula, and of peas in the coiin1i"s 
bordering on I.ake Huron. Kalamazoo, Jackson, Washtenaw, 
Lenawee, Ingham, 1 lay and Muskegon are tjie leading celery-prtxluc- 
iiig counties; the peppermint district is in the soutli-west corner of 
tlie stale; and marlo-t gardening is an important industry Ixith in 
the .soiitli west and in the south-east counties. All the prurnM 
fruits are grown in largest quantities in what is commonly (Uluwri 
as the fruit belt in the south-west, particularly in Bemen, t^jjjj^snicr 
county. I 

The fresK-water fish caught in the Great Lakes by ftsiaents in 
Michigan exceed in value those caught by residents of lither states, 
and in 1907 the catch was valued at $1,806,767. Nearly one half 
.both in quantity and value are taken from Lake Michigan, ancl, 
although as ra,ariy as twenty kinds art- caught in considerable quanti¬ 
ties, more than 90 % of the value of the catch consists of trout, 
herring, white fish and perch. Both the state government and the 
national government have established hatcheries within the state, 
and state laws protect the industry by regulating the size of mesh 
in the nets used, prescribing the size of fish that may be taken and 
kept, eslablishing close seasons for several kinds of fish, and by other 
limitations. 

Minerals. —Of the mineral products (for which the state is noted) 
iron is the most valuable. This mineral was discovered in the 
Marquette dis^ict along the .shore of Lake Superior early in tlie 
18th centuryactive operations for mining it did not begin until 
1845; in iSy^Bining of the same mineral began farther south In 
the Menominee district, and seven years later farther west along 
the Wisconsin border in Gogebic county. The annual product 
steadily increased from 3000 long tons in 1854 to Il,83nj3-12 m 1907; 
from 1890 to 1901 Michigan ranked first in the union as an iron-' 
producing state, but after J901 its product was exceeded by that 
of Mindesota* Up to 1909 it was estimated that 380,417,085 tons 
of ore were shipped from the Lake Superior region. Next in value 
among the mineral products is copper; there axe aixiut twenty copper 
mines in Keweenaw peninsula and Its vicinity. The Calumet and 
Hecla iftine, in the central part of that peninsula, is probably the 
most profitable copper mine in the wocla; up ^ 1909 it bad 
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about $107,850,000 in dividends. Copper mining in tbe state began 
about the same time as iron mining, and the quanti^ mined increaj^ 
from i» long tons in 1845 to roi,54|in 1906 (in'1907, 97.^75 long 
tons). From 1847 to 1887 the pioj^ of Michigan exceeded that 
of any other state; from 1847 to 1883'Its copper piodfrct was more 
than one-'half that of all tbe states, but after 1887 (^ept in 1891) 
more of that mineral was mined in Montana than inmiicmigan, and 
in 190C and in 1907 the yield in both Arizona and Montana was 
greater than in Michigan. Fields of bituminous coal extend over 
an area of over 10,000 sq. m. in the central portion of the lower 
peninsula; but its quality is inferior. The mining of coal began in 
Jackson county in 1855 and there was a slow increase in the output 
until i88z (135,339 short tons); then there was a tendency to decrease 
until 1897, from which time the product increased from 123,592 
short tons to 2,035,856 short tons in 1907. The princip^ mines 
are in Saginaw, Bay, Eaton, Jackson Huron and Shiawassee 
counties. Salt wells are numerous in the middle and south-east 
sections of the lower peninsula; the first successful one Was irilled 
in Saginaw county in 1859 and i860. For a number of years prior 
to 1893 Michigan was tbe leading salt-producing state, and, though 
her output was subsequently (except in 1901) exceeded by that of 
New York, it continued to increase up to 1905, when it was 9,492,173 
barrels; in 1907, the product was 10,786,030 barrels. Gypsum is 
obtained from deposits along the banks of the Grand river m Kent 
county and in the vicinity of Alabaster along the shore of Lake 
Huron in Iosco county. Operations on the deposit near Grand 
Itapids were begun in 1841, and although that near Alabaster was 
opened in 1862, it was not until rgoz that it became of much im¬ 
portance; in that year the output of the state was 208,563 short 
tons; in 1907 317,261 short tons were mined. Marl is found in the 
south part of the state; limestone most largely in the north part 
of tlie lower peninsula, and the east part of the upper peninsula; 
and the production of Portland cement increased rapidly from 
77,000 barrels in 1898 to 3,572,668 in 1907; Besides limc.<;tones 
and dolomites, the only liuilding stone of much commercial impor¬ 
tance is tile Potsdam sandstone, extensive beds of which he in the 
north part ol the upiier peninsula. Grindstones are produced in 
considerable quantity in Huron county. A small quantity of 
petroleum is obtained from thirteen wells in St Clair county in the 
east part of the lower peninsula; and the mineral waters at Mount 
Clemens, Benton Harbor and Alma are of considerable commercial 
value for medicinal puiqioses. 

Mantt/(u,tures.- In 1900 the value of the manufactured products 
of Michigan amounted to $356,944,082, which was an increase of 
28-4 over that of 1890, arid by 1904 there was a further increase 
of 2U'I9 %.' During Iht^same period, however, the value of the 
products of the lumber and timber industry, which in 1870, t88u 
and 1890 was greater than that of any other state, and in 1900 was 
still more than twice as great as that of the products of any other 
manufacturing indu.stry in the state and was exceeded only by that 
of the product of Wisconsin, decreased from $83,121,969 in 1890 
to $53.9i5.h47 (.15'1 %) in 1900, and to $40,569,335 in 1904, this 
decrease being due to the fact that the large quantities of raw 
material (both hard wood and pine) formerly found in the forests 
of Michigan had become so far exhausted that much of it had to be 
brought in from otlier states and from Canada. The value of the 

f iroducts of the furniture factories and of the planing mills, neverthe- 
ess, has steadily increased; that of the furniture factories (of wliich 
Cirand Rapids is the leading centre not only in Michigan hut in the 
United States) rising from $10,767,038 in 1890 to $14,614,506 in 
1900 and $18,421,735 III 1904, and that of the planing mills from 
$10,007,603 in 1890 to $12,469,532 iu igouand $14,375,467 in 1904. 
Tlie total value of the lumber and limber products, the furniture 
jiroducts, and the planing-mill products amounted in 1900 to 
$80,999,685; the value of those manufactures ba.sed upon minerals 
mined or quarried amounted in the same year to $83,730,930. 

Another important class of manufactures is that ba.scd on agri¬ 
culture : the value of flour and grist mill products amounted to 
$21,643,547 in 1900, and $26,512,027 in 1904; that of food prepara¬ 
tions, for wliich Battle Creek is noted, to $1,891,516 in 1900 and 
56,753,699 in 1904; that of agricultural implements to $0,339,508 
111 1906 and $8,719,719 in 1904; and of malt liquors to $5,296,825 
in 1900 and $6,999,251 in 1904. 

Among other manufactures in which the state ranks high and in 
which there was a large increase in value during the same period 

■ The T904 censps, taken by the Federal Bureau of the Census 
in co-o| icration with the secretary of state of Michigan, covered the 
year ending on the 30th of June 1904, and is thus not strictly com- 
jiarable with the “ 1905 " census of manufactures for other states, 
which were for the year ending on the 31st of December 1904. But 
like the special census ol ntenufactures in other states, it is confined 
to establishments under the factory system, and hence its figures 
are considerably less than they would have been had it been taken 
on the same basis as that of the 1900 census, which included hand 
trades and other custom work; for example, on the basis of the 1904 
census the value of the manufactured products in igoo was only 
$3i9,69t,856, and as that of 1904 was $429,120,060, the real in¬ 
crease was 34'2 % instead of 20-19 %. In the above text from this 
point the statistics given for 1900 are for factory products only. 
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are: leather, carriages and wamons, qhemicals,. paper ,aod wood 
pulp and beet sugar. In 1904 AGcbigan manuiacturM autoroobileB 
valued at $6,876,708.. 

The ten leadine manulactuiing centres are. in tbe order W tbe 
value of their mpducts in 1904: Detroit, Granu Rapids, Kalantasoo, 
Battle Creek, *Saginaw, Jackson, Lan^g, Muskegon, ^y City 
and Fort Huron, all in roe south half ta tbe Igwer peninsula. 

CommunicatiOHs ,—The building of railways in Michigan began 
in 1830, but little progress had been made in 1837 when the state 
began ihe construction of three csilways and two canals across the 
south half of the lower peninsula. The Michigan Central was 
completed.from Detroit to Ypsilanti in January 1838, a portion 
of the Michigan Southern was in operation in November 1840, and 
considerable work was done on the proposed Michigan Northern 
and tbe two cansis. By 1846, however, the state had proved itself 
incompetent tu catty on the ivotk and sold its interests to private 
companies. In 1850 there were 342 m. compllted, and from then 
until 1880 the mileage increased to 3938; but the groat period of 
railway building in Michigan was in tae decade from 1880 to 1890, 
when the mileage wan increased to 7108-48. By the close of 
1908 it had further increased to 8629-35. llio pcmcipH lines 
are the Michigan Central, the P£rc Marquette, thehako Shore & 
Michigan Southern, the Grand Rapids & Indiana, the Ann Arbor, 
the Grand Trunk, the Chicago & North-Western, the Duluth 
South Shore & Atlantic, the Minneapolis St Paul & Sanlt 
Sainte Marie, and the Chicago Milwaukee &, St Paul. A board 
of railway commissioners, winch in 1907 succeeded a commissioner 
(whose omcc was created in 1873) hears complaints, has power to 
issue various orders and permits of minor importance to railway 
companies, and reports annually to the governor.^ The legislature 
is empowered to apfioint a commission to fix transportation rates 
for railways and express companies. Besides railway communica¬ 
tion Michigan has a coast line of about 1600 m., along which vessels 
of 2000 tons can sail and'find several good harbours, the water 
communication having been extended and improved by several 
canals, among which arc the Sault Sainte Marie, which passes the 
rapids of St Mary’s River; the St Clair Flats, at the north end 
of Lake St Clair, by which a deeper channel is made through 
sliallow water; and the Portage Lake, in the copper district, which 
connects that lake with Lake Superior. The state undertook to 
construct that at Sault Sainte Marie in 1S37 but little had been 
accomplished in 1852 when the national government granteil 750,000 
acres of land to the state in aid of the enterprise, and three years 
after that the canal was completed. Since its completion, the 
national government has enlarged its locks so as to make it navigable 
for vessels drawing 21 ft. of water. The national government con¬ 
structed the canal at the St Clair Flats in 1871 and contributed 
laud for aid in the- constructiongpf that connecting lakes Portage 
and Superior, which was completed in $873 and passed under national 
control in 1891. 

Papulation. —The population of Michigan in 1880 was 
1,636,937; in 1890 it was 2,093,889, an increase of 27’9 % within 
the decade; in 1900 it was 2,420,982, a further increase of 
i.S'f'% ; iuid in 1910, according to the preliminary returns of 
the U.S. census, it was 2,810,173. Of tfie total population in 
1900, 2,398,563 or 99’07 % wore whites, 15,861 were negroes)' 
6354 were Indians, 240 were Chinese, and 9 were Japanese. 
1,879,329 or 77-6 % were native bom and 541,653 were foreign- 
bom, 184,398 of ie foreign-bom being natives of Canada 
(151,915 English;||L83 French), 125,074 of Germany, 43,839 
of England, and 3^io6 of Holland. In 1906 982479 communi¬ 
cants of different denominations were reported ; of these 492,135 
were Roman Catholics, 128,675 Methodists, 105,803 Lutherans, 
50,136 Baptists, 37,900 Presbyterians, 28,345 members of 
Reformed, bodies, and 26,349 members of the Protestant 
Episcopal Church. In 1900 39-3 % of tlie total population 
lived in places having at least 2500 inhabitants. 

Administration. —The constitution under which Michigan is 
now governcci was first adopted' in 1850, when it was felt 
that the powers which the first one, that of 1835, conferred 
upon the executive and the legislature were tooainrestricted. 
In 1908 it was revised, and many changes were made. 

The constitution admits of amendment by an aflirmative vote 
of two-thirds of the members of each house of the legislature, fol¬ 
lowed at the next succeeding spring or autumn election by an 
affirmative vote of a majority of the electors voting upon the 
question; or an amendment may be proposed by an initiative 
petition signed by more than 20 % of the total number of electors 
who voted for secretary of state at the preceding election, and such 
an amendment (unless disapproved by a majority vote in a joint 
meeting of the two houses of the legislature) is submitted to popular 


‘ In 1909 telegraph and telephone companies were put tmder the 
supervision of the same board. 
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vote at the nejrt election and comes into efiect only if it receives a 
favourable majority' of the poitular vote. Amendments suggested 
by the legislature mve been frequently adopted, and one, adopted 
in 1862, provided tiiat tlic question of a general revision of the con¬ 
stitution shall be submitted to a popular vote once every sixteen 
years and at such other ijmcs as may be providedTiy law. When 
this question was so submitted for the first time, in i86fj, the vote 
was to revise; bui the revision prepared by a convention called for 
the purpose was rejected at the polls. Tlie revision by the Con¬ 
stitutional Convention of 1907-1^8 was adopted by popular vote 
in 1908. 

In hs present form the coastitution confens .suffrage upon 
every male citizen of the United States who Ls twenty-one 
years of age or over and has resided in the state six months 
and in hLs township or ward twenty days immediately preceding 
an election; and any woman may vote in an election involving 
the direct expenditure of public money or the issue of bonds 
if she have the qualifications of male electors and if she have 
property agsessed for taxes in any part of the district or territory’ 
affected by the election in question. At the head of the execu¬ 
tive department is the governor, who is elected for two years, 
and who at the time of his election must be at least thirty 
years of age and must have been for five years a citizen of the 
United State.s, and for the two year.s immediately preceding 
a resident of the state. A lieutenant-governor, for whom the 
same qualifications are prescribed, is elected at the same time 
for the same term. Under the first constitution the .secretary 
of state, treasurer, auditor-general, attorney-general, commis¬ 
sioner of the land office, superintendent of public instruction 
and the judges were all appointed by the governor, but under 
the present one they are elected and only minor officer.s are 
appointed. In 1893 the legislature created a board of four 
members to be appointed by the governor, one of whom must 
be a physician, another an attorney, and made it its duty to 
investigate the case of every convict for whom a petition for 
pardon is received and then report and recommend to the 
governor what it deem expedient. The governor’s salary 
IS fixed by the revised constitution of 1908 at $5000 a year. 
'The lieutenant-governor succeeds the governor in case of vacancy, 
and next in order of succession ,cxime.s the secretory of state. 

The legislature, consisting, of d Senate of 32 members, and a 
House of Representatives of 100 member.s (according to the 
constitution not less than 64 and not more than 100), meets 
biennially, in odd-numborod years, at Lansing. Both senators 
and representatives are elected for a term of two years by single 
districts, except that a township or city which i.s entitled by 
its population to more Ilian one representative elects its 
representatives on a general ticket. Beginning in 1913 luid at 
each subsequent tenth year, the legislature, under the revised 
constitution of 1908, rearranges the senatorial districts imd 
reapportions the representatives uinnngAhe counties and 
districts, using as a basis the returns ofjtke next preceding 
decennial census; the taking of a state^Wisus between the 
decennial periods is discontinued. 

No bill can pass either house except bv an affirmative vote of a 
majority of (he moml)Crs elected to that house, and on its third 
reading the ayes and iioes must be taken and recorded; for appro¬ 
priation liills a two-thirds majority of all members elected to each 
house is required. All legislation must tie tiy bill, legislation by 
joint and ronciirrent resolutions thus being prevented. No bill may 
be passed at a regular session until it has been printed and in pos.ses- 
sion of each house for five days; no bill may lie passed at a special 
session on any subject not expressly stated in the y;ovemor's pro¬ 
clamation or submitted by special message. Tlic governor has ten 
days (Sundays not being counted) in which to exerci.se his veto 
power (which may be applied to any item nr items of any bill making 
appropriations of money and eminacing distinct items), and an 
affirmative vote in each house of two-thirds of the meinliers elected 
is required to pass a liill over Ids veto. T'nder the revised constitu¬ 
tion of 1908 any bUl passed by the legislature and approved by the 
governor, except appropriation bills, may be referred by the legis¬ 
lature to the qualified electors; and no bill so referred shall become 
law unless approved by a majority of the electors voting thereon; 
no local or special act. passed by the legislature, takes effect until 
it is approved by a majority vote of the electors in the affected 
district. 

The administration of justice Ls entrusted to a supreme court, 
a continually increasing number of circuit courts (thirty-eight 


in 1909), one probate court ijj each county, and- not exceeding 
four justices of the peacejn each township. The supreme 
court is composed of one chi^ustice and seven associate justices, 
all elected for a term of fen years, not more than two retiring 
every two )^ars; it holds four sessions annually, exerci.ses 
a general control over the inferior courts, may issue, hear 
and determine any of the more important writs, and has appel¬ 
late jurisdiction only in all other important cases. There is 
only one circuit court judge for a circuit, unless the legislature 
provides for the election of more; the term of office is six years. 
Circuit court judges have original jurisdiction in most matters 
ci-vil and criminal, hear appeals from the lower courts, and 
must hold at least four sessions annually in each county of the 
circuit. Each county elects a judge of probate for a term of 
four years; he lias original concurrent jurisdiction with the 
circuit court in matters of probate, and has original jurLsdiction 
in all rases of juvenile delinquents and dependants. The 
legislature may provide for the election of more than one judge 
of probate in a county with more than 100,000 inhabitants. 
Justices of the peace are elected by the townships for a term of 
four years—there are not more than four in each township; 
in civil matters they have exclusive jurisdiction of cases in 
which the demand does not exceed $100 and concurrent juris¬ 
diction with the circuit courts in contract cases in which the 
demand does not exceed $300. 

For purposes of local government the state is divided into 
eighty-three counties, each of which is in turn divided regularly 
by N. and S. and E. and W. lines into several townships. In 
the more sparsely inhabited counties of the upper peninsula 
and in the N.E. section of the lower peninsula the townships 
are much larger than in oilier parts of the state. The officers 
of the township are a supervisor, clerk, treasurer, highway- 
commissioner, one overseer of highways for each highway 
district, a justice of the peace, and not more than four con¬ 
stables, all of whom arc elected at the annual township meeting 
in April. The supervisor, two of the justices of the peace 
and the clerk constitute the township board, whose duty it 
is to settle claims against the township, audit accounts, and 
publish annually an itemized statement of receipts and dis¬ 
bursements. The supervisor is also the township assessor, and 
the several township supervisors constitute the county board 
of supervisors who oiiualize property valuations as between 
townships, authorize townships to borrow money with which 
to build or repair bridges, arc entrusted with the care and 
management of the property and business of the county, and 
may borrow or raise by tax what is necessary to meet the 
more cuimiion expenses of the county. Other county officers 
are a treasurer, clerk, sheriff, register of deeds, attorney, sur¬ 
veyor and two coroners, each elected for a term of two 
years, a school commissioner elected for a term of four years, 
and one or more notaries public appointed by the governor. 

Under the revised constitution of 1908 the former classifica¬ 
tion of cities into four classes and the practice of granting 
special charters were abolished, and the legislature is required 
to provide by general laws for the incorporation of cities and 
villages; “ such general laws shall limit their rate of taxation 
for municipal purposes and restrict their powers of borrowing 
money and contracting debts.” Cities and villages are permitted 
—upon authorization by the affirmative vote of three-fifths 
of the electors voting on the question—to own and operate, 
even outside their corporate limits, public utilities for supplying 
water, light, heat, power and transportation, and may sell 
and deliver, outside their corporate limits, water, heat, power 
and light to an amount not more than one-fourth that furnished 
by them in each case within their corporate limits; but no 
city or village of less than 23,000 inhabitants may own or operate , 
transportation facilities. Under the revision of 1908 corporate 
franchises cannot be granted for a longer term than thirty 
years. 

Low.—A wife in Michigan has tiio same right to her property 
acquired either before or after marriage as she would have if single, 
except that she cannot under ordinary circumstances give, grant 
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sell it to another without her husband's consent. Grounds lot a 
divorce axe adultery, physical incapf^ty at the time oi maniue, 
sentence to imprisonment for three ySfu-s or more, desertion for two 
years, habltiisd drunkenness, extreme chielty, or, in case of the wife, 
refus^ of the husband to provide for her maintenance when suffi¬ 
ciently able to do so; but in case the patties were married outside 
of Michigan the party seeking the divorce must reside within the 
state at least one year before petitioning for the same. An insolvent 
debtor's homestead—consisting of not more than jo acres of land with 
a house thereon, or a house and lot in a city or village not exceeding 
$1500 in value, together with not less than $500 of his personal 
property—is exempt from execution. For several years previous to 
1876 a clause of the constitution prohibited the sale of intoxicating 
liquors within the state. Since then the whole liquor business has 
been subiected to a heavy tax, and since 1887 the prohibition of it 
has been left to the option of each of the several counties. A state 
court of inflation and arbitration, consisting of three members 
appointed by the governor with the consent of the senate, was 
created in loSo to inquire into the cause of grievances threatening 
or resulting in any strike or lock-out and to endeavour to effect a 
settlement. 

Charitable and Penal Institutions .—The state supports the Micliigan 
Asylum for the Insane (opened 1859), at Kalamazoo; the Eastern 
Michigan Asylum for the Insane (opened 1878), at Pontiac; the 
Northern Michigan Asylum for the Insane (opened 1885), at Traverse 
City; the Michigan Asylum for the Dangerous and Criminal Insane 
(established 1885), at Ionia; the Upper Peninsula Hospital for the 
Insane, at Newberry; a Psychopathic Hospital (established 1907), at 
Ann Arbor; a State Sanatonum (established 1905), at Howell; 
the Michigan State Prison (established 1839), at Jackson; the 
Michigan Rctormatory (established 1887), at Ionia; the State House 
ol Correctiou and Branch Prison (established 1885), at Marquette; 
the Industrial &hool for Boys, at T.ansing; the Industrial Home for 
Girls (established 1879), near Adrian; the State Public School 
(opened 1874), at Coldwater, a temporary home tor dependent chil¬ 
dren until homes in famihes can be found for them; the School for 
the Deaf (established 1854), at Flint; the School for the Blind, at 
Lansing; an Employment Institution for the Blind (established 
1903), at Saginaw; the Home for the Feeble Minded and Epileptic 
(established 1893), at Lapeer; and the Michigan Soldiers'^ Home 
(established 1883), at Grand Itapids. Each ol those institutions Is 
under the control of a boai'd of three or mure members appointed by 
the governor with the approval of the Senate, and at the head of 
the department is the State Board ol Corrections and Charities, 
mnsisting ol the governor and four other members appointed by 
him, with the approval ol the Senate, for a term of eight years, one 
retiring every two years. This board is required to visit each of 
the institutions at least once a year to ascertain its condition and 
needs, and all proposed appropriations for their support, plans ol 
buildings, proposed systems of sewerage, ventilation and heating 
must be submitted to it. 

Education .—Michigan was a pioneer state in rreatii^ the 
American educational system; she began the organization of 
it at the time of her admission into the Union in 1837, and has 
since been noted for the high standard of her schools. Each 
township operating under the District Act has two school inspec¬ 
tors—-one being elected at each town meeting for a term of 
two years—who with the township clerk constitute the township 
board of school inspectors, and to this Ixiard is given authority 
to divide the township into school districts and to exercise 
a general supervision over the several schools within their 
jurisdiction; a township may be organized as a single district, 
called a “ township unit district.” The qualified electors of 
each district having an ungraded school elect a moderator, 
a director and a treasurer—one at each annual school meeting 
—for a term of three years, who constitute the district school 
board, and this board is entrusted with ample power for direct¬ 
ing the affairs of the school. In a district having more than 
100 children of school age a graded school under the control 
of five trustees is formed whenever two-thirds of the electors 
vote for it at a town meeting, and the trustees of a graded 
school may establish a hig^i school whenever a majority of the 
electors authorize them to do so. A high school may also be 
established in any township in which there is no incorporated 
village or city if when the question is submitted to the electors 
of that township a majority of tlie votes cast are in the affirma¬ 
tive. Each county has a county school commissioner, elected 
for a term of four years, who exercises a general supervision 
over the schools within his jurisdiction, and a board of examiners, 
consisting of three members (including the commissioner) 
and appointed by the several boards of county supervisors, 
from whom teachers receive certificates. Finally, at the head 
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of all the public elementaiy and secondary schools at the state is 
the state superintendent of public instruction, elected for a term 
of two years; he is ex Oficta a member and secretary of the State 
board of education, and a member, with the right to speak but 
not to vote, of all other boards having control of public instruc¬ 
tion in any state institution. In every district having as many 
as 800 children between the ages of five and twenty the state 
requires that the school be taught not less than nine months a 
year; and a compulsory education law.requiies the attendance 
of all children between the ages of eight and fifteen for four 
months each year, in cities all between the same ages for the 
full school year, and between the ages of seven and sixteen if 
found frequenting public places without lawful occupation. 

The higher state institations of learning consist of a university, 
to which graduates of high schools on an accredited list are admitt^ 
without examination, four normal schools, an agricultural college, 
and a school of mines. The university (at Ann Arbor) was estab¬ 
lished in 1837, and is under the control of a board of Regents elected 
by the people for a term of eight years, two every two years; the 
president of the institution and the superintendent of public instnic- 
tion are members of the board but without the right to vote. The 
state normal schools are: the Michigan State Normal College at 
Vpsilanti (organized in 1849); the Central Michigan Normal School 
at Mount Hea.sant (established in 1895); the Northern State Normal 
School at Marquette (established in 1899); and the Western State 
Normal School at Kalamazoo (established in 1904). All of thorn are 
under the state board of education, which consists of the state super¬ 
intendent of public instruction and three other members elected, one 
every two years, for a term of six years. The agricultural college, 
at East Lansing, 3 m. east of Lansing, is the oldest in the United 
States; it was provided for by the state constitution of 1850, organ¬ 
ized in 1855 and opened in 1857, and is under the control of the 
state board of agiiculture, consisting of the president of tiie college 
and six other members elected by popular vote for a term of six years, 
two every two years. The college of mines, at Houghton, was 
established in 1883 and is under the control of a board of six members 
appointed by the governor with the approval of the Senate,two every 
two years. In igo8 it had 35 instructors, 253 students, and a library 
of 22,000 volumes. Other important institutions of learning within 
the state but not maintained by it are : Albion College (Methodist 
Episcopal: opened in 1843), at Albion; Hillsdale College (Free Bap¬ 
tist, 1855), at Hillsdale; Kalamazoo College (Baptist, 1853), at 
Kalamazoo; Adrian College (controlled by the Methodist Protestant 
Church since r867), at Adrian; Olivet College (Congregational, 1839), 
at Olivet; Hope College (Reformed, rSbb), at Holland; Detroit 
College (Roman Catholic, 1877), at Detroit; Alma College (Presby¬ 
terian; incorporated 1886), at Alma; and some professional schools 
at Detroit (y.v.). 

Finance .—The revenue of the state is derived almost wholly 
from taxes, about 87 % from a direct or general property tax and the 
rest from various specific or indirect taxes, such as the liquor tax 
and the inlicrilaiice tax. The direct tax, other Hum tluit on the 
property of corporations, is assessed by the tosvnship supervisors, or, 
in cities and incorporated villages by the officer named in the charter 
for that service, on what is supposed to be the full cash value of the 
property. The assessment roll thus prepared is reviewed by a local 
board of review; an equalization between the assessing districts in a 
county is made annually by the county board of supervisors, and 
between the countieffln the state every five years (and at such other 
times as the legislature may direct) by the state board of equaUza- 
tion, which is composed of the lieutenant-governor, auditor-general, 
.secretary of state, treasurer, and commissioner of the land office. 
Bnt at the head of the whole taxing system is the board of state tax 
commissioners and ex officio state board of assessors, consisting of 
three members appoint^ by the governor with the approval of the 
senate for a term of six years. It exercises a generad supervision 
over all other taxing officers and is itself the as.sessor of the property 
of railroads, express companies and certain car companies, hminly 
through the efficiency of this board the assessed value of the taxable 
property of the state was increased from $9^189,087 in 1899 to 
$1,418,231,838 in 1902, or 40'4%, and the taxw levied on railways, 
which had hitherto been assessed on their gross earnings, were in¬ 
creased from $1,483,907 in 1901 to $3,288,162 in 1902, or I2I‘6 %. 
In entering upon the work of public improvements in 1837 the state 
borrowed $3,200,000, and the greater portion of the bonds were sold 
to the Morris Canal and Banking Company and to the I'eiinsylvania 
United States Bank, both of which failed when they had only in 
part paid for the bonds. About this time it was seen that the cost 
of the improvements undertaken would be much greater than the 
original estimate and that several of them were impracticable. 
The difficulty of meeting the interest as it became due soon threat¬ 
ened to be insurmountable, but the state finally sold the improve¬ 
ments made and came out of the experience with good credit 
although with a large debt—about two and a half millions of dollars. 
This was further increased during the Civil War, but after the close 
of that war it was rapidly dimini^ed and finally was extinguished in 
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the lost decade of the century. Ttie preeent constitution (as revised 
in 1908) forbids the contraction of a state debt exceeding fajo.ooo 
except for repelUng an invasion or suppressing an insurrection, and 
the borrowing power of the minor civil divisions is restricted by a 
general law. 

The early experience of the state with banks was scarcely less 
serious than that with public improvements. Although there were 
already fifteen banks in the state in 1837 yet the cry against mono¬ 
poly was loud, and so in that year a general banking law was passed 
whereby any ten or more freeholders might establiw a bank with a 
capital of not less than fifty thousand nor more than three hundred 
thousand dollars and begin business as soon as 30 % of the capital 
was paid in in specie. Only a few provisions were made, and &ose 
ineffectual, for the protection of the public; later in the same year the 
legislature passed an act lor the suspension of specie payments until 
the 0th of Jday 1838, and the cons^uence was that the state was 
flooded with irredeemable paper currency. But most of the “ wild 
cat " banks had passed out of existence by 1839, and in 1844 the 
bank act of 1837 was declared unconstitutional, ^ofiting by this 
exi)erieuoe, the framers of the constitution of 1850 inserted a provi¬ 
sion in that document whereby no general banking law can have 
effect until it has been submitted to the jreoplc and has been approved 
by a majority of the votes cast on the question. This provision is 
included in Uie revised constitution adopted in 1908, with an addi¬ 
tional provision that no amendment shall be made to any banking 
law unless it shall receive an affirmative two-thirds vote of both 
branches of the legislature. The present banking law provides that 
the capital stock of a state bank .shall be not leas than $20,000 in a 
city of not moie than i.soo inhabitants, not less than $25,000 in a 
city of not more than .5000, not less than $5o,tKx> in a city of between 
5000 and 20,000, not less than $100,000 in a city of between 20,000 
and 110,000, and not Itiss than $250,000 in all larger cities. Commer- 
ciid banks and savings banks are required to keep on hand at least 
15 of their total deposits. Every stockholder in a bank is made 
individually liable to the amount of his stock at its par value in 
addition to the .said stock. And all banks are subject to the inspec¬ 
tion and supervision of the oommissioner of tlie state banking depart¬ 
ment, who is appointed by the governor with the approval of the 
Senate for a term of lour years. 

History.—Yxom 1613 until 1760 the territory now within 
the borders of Michigan formed a part of New France, and the 
first Europeans to found missions and settlements within 
those borders were Frenchmen. 'I'wo Jesuits, Raymbault 
and Jogues, visited the site of Sault Sainle Marie ns early as 
1641 for the conversion of the Chippewas; in 1668 Marquette 
founded there the first permanent settlement within the state; 
three years later he had founded a mission among the Hurons 
at Michilimackinar; La Salle built a fort at the mouth of the 
Saint Joseph in 1679; and in 1701 Cadillac founded Detroit 
as an important point for the French control of.the fur trade. 
But the missionaries were not interested in the settlement 
of the country by Europeans, the fur traders were generally 
opposed to it, there was bitter strife between the missionaries 
and Cadillac, and the French system of absolutism in govern¬ 
ment and monopoly in trade were further obstacles to progress. 
Even Detroit was so expensive to the government of the mother 
country that there was occasional talk of ijbandoning it; and 
so during the last fifty-nine years that Michigan was a part 
of new France there were no new settlements and little if any 
growth in those already established. During the last war 
between the English and the French in America the Michigan 
settlements passed into the possession of the English, Detroit 
in 1760 and the others in 1761, but the time had not yet come 
for much improvement. The white inhabitants, still mostly 
French, were subjected to on English rule that until the Quebec 
Act of 1774 was eWefly military, and as a consequence- many 
of the more thrift^ sought homes elsewhere, and the Indians, 
most of whom had been allies of the French, were so ill-treated, 
both by the officers and traders, that under Pontiac, chief of 
the Ottawas, a simultaneous attack on the English posts was 
planned. Detroit was besieged for five months and both 
Micbilimackinac and Saint Joseph were taken. Moreover, 
the English policy, which first of all was concerned with the 
profits of trade and manufacture, gave little more encouragement 
to the settlement of this section of the country than did the 
French. _By the Treaty of Paris, in 1783, which concluded 
the American War of Independence, the title to what is now 
Michigan passed to the Umted States, and in 1787 this region 
became a part of the North-West Territory; but it wa.s not 
until 1796 that Detroit and Mackinac (Micbilimackinac), in 


accordance ■wth Jay’s Treaty of 1794, were surrendered by 
Great Britain. In 1800, on the division of the North-West 
Territory, the west portion of Michigan became a part of the 
newly-established Indiana Territory, into which the entire 
area of the present state was embodied in 1802, when Ohio 
was admitted to the Union; and finally, in 1805, Michigan 
Territory was organized, its south boundary being then described 
as a line drawn east from the south extremity of Lake Michigan 
until it intersected Lake Erie, and its west boundary a line 
drawn from the same starting-point through the middle of 
Lake Michigan to its north extremity and then due north to 
the north boundary of the United States. In 1812, during the 
second war between Great Britain and the United Stales. 
General William Hull, first governor of the Territory, although 
not greatly outnumbered, surrendered Detroit to the British 
without a struggle; in the same year also Mackinac was taken 
and Michigan again passed under British rule. This rule was 
of short duration, however, for soon after Commodore Oliver 
H. Perry’s victory on I..ake Erie, in September of the next year, 
Detroit and the rest of Michigan except Mackinac, which was 
not recaptured until July 1815, were again taken into the pos¬ 
session of the United .States. Up to this time the Territory 
had still remained for the most part a wilderness in which the 
fur trade reaped the largest profits, its few small settlements 
being confined to the borders; and the inaccurate reports of 
the surveyors sent out by the national government described 
the interior as a vast swamp with only here and there a little 
land fit for cultivation. The large number of hostile Indians 
was also a factor in making the Territory unattractive. But 
during the efficient administration of Lewis Cass, governor of the 
Territory from 1813 to 1831, the interference of the British 
was checked and many of the Indians were removed to the west 
of the Mississippi; printing presses, establislied during the same 
period at Detroit, Ann Arbor, Monroe and Pontiac, became 
largely instrumental in making the country better known; 
the first steamboat, the “ Walk-in-the-Water,” appeared at 
Detroit in 1818; the Erie canal was opened in 1825; by 1830 
a daily boat line was running between Detroit and Buffalo, 
and the population of Michigan, which wa.s only 4762 in 1810 
and 8896 in 1820, inrrea.sed to 31,6.30 in 1830 and to 212,267 
in 1840. In 1819 the Territory had been empowered to send 
a delegate to Congress. By 1832 the question of admission 
into the Union had arisen, and in 1833 a convention was called 
in Detroit, a constitution was framed in May, that constitution 
was adopted by popular vote in October, state officers were 
elected, and application for admission was made; but a dispute 
with Ohio over the boundary between the two caused a delay 
in the admission by Congress until early in the year 1837. 
Although the ordinance creating the North-West Territory 
fixed the boundary line as claimed by Michigan, yet that line 
was found to be farther south than was at the time expected 
and when the constitution of Ohio was adopted it was accom¬ 
panied with a proviso designed to secure to that state a north 
boundary that was north of the mouth of the Maumee River. 
The territory between the two proposed lines was unquestionably 
of greater economic importance to Ohio than to Michigan, 
and, besides, at this particular time there were forcible political 
reasons for not offending the older state. The consequence 
was that after the bloodless “ war ” between the two states 
for the possession of Toledo, Congress settled the dispute in 
Ohio’s favour and gave to Michigan the territory since known 
as the upper peninsula. The boundaries as fixed by Congress 
were rejected by a convention which met on the 4th of September 
at Ann Arbor, but they were accepted by the convention of 
the Jackson party, which met, also at Aim Arbor, on the 6th 
of Dumber; the action of this latter convention was considered * 
authoritative by Congress, which admitted Michigan into the 
Union ee a state on the 36th of January 1837. Since admission 
into the Union the more interesting experiences of the state 
have been with internal improvements and with banking, 
which together resulted in serious financial distress; in the utili¬ 
zation of its natural resources, which have been a vast source of 
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wealth; and in the development of its educational system, 
in which the state has exerted a large influence throughout 
the Union. From the beginning of its government under its 
first state constitution in 1835 ^^55 Michigan had a Demo¬ 

cratic administration with the exception of the years 1840- 
1843, when opposition to the financial measures of the Democrats 
plac^ the Whigs in power. But it was in Michigan that the 
Republican party received its first ofificial recognition, at a 
state convention held at Jackson on the 6th of July 1857, and 
from the beginning of the following year the administration 
has been Republican with the exception of two terms from 1883 
to 1885, and from 1891 to 1893, when it was again Democratic. 


Goveknors of Michigan 


Territorial. 


William Hall.1803-1813 

Lewis Cass.. 1813-1831 

Stevens Thumpsuii Mason (acting).1831 

George Bryan Porter.1831-1834 

Stevens Thompson Mason (acting).1834-1835 

John Scott Homer (acting).1835 


Stevens Thompson Mason . 
William Woodbridge 
fames Wright Gordon (acting) 
John Steward Barry , 

Alpheus Felch 
William L. Greenly (acting) 
Epaphroditus Ransom 
John Steward Barry . 

Robert McClelland 
Andrew Parsons (acting) 
Kinsley S. Bingham . 

Moses Wisncr 
Austin Blair 
Henry Howland Crapo 
Henry Porter Baldwin 
Johii Judson Bagley . 

Charles Miller Croswcll 
David Howell Jerome 
Josiah W. Bcgole 
Russell Alexander Alge: 

Cyrus Gray Luce 
Edwin Baruch Winan 
John T. Rich 
Ilazen Smith Pingree 
Aaron Thomas Bliss 
Fred M, W'arner . 


Utate. 


Democrat 

Whig 

Democrat 


Republican 


Democrat and Greenback 
Republican 

y > 

Democrat 

Republican 


1833-1840 

1840- 1841 

1841- 1842 

1842- 184(1 

1846- 1847 

1847- 1848 

1848- 1850 
1850-1851 

1*51-1853 

1853-1835 
1853-1859 
1859-1861 
1801-18(15 
1865-1809 
1869-1873 
1873-1877 
1877-1881 
1881-1883 
1883-1885 
1885-1887 
1887-1891 
1891-1893 
1893-1897 
1897-1901 
1901-1905 
1005 


AUTHoKiTiBS.- The Publications of the Michigan Geological Survey 
(Detroit, Lansing and New York, 1838 seq.) dual largely with the 
mining districts of tho upper peninsula. Alexander Winchcll, 
Michigan : Being Condensed Popular Sketches of the Topography, 
Climate and Geology of the State (1873), is in large mcajiure restricted 
lo the south half of the state. W. J. Beal and C. F. Wheeler, Michigan 
h'lora (Lansing, 1892), contains the ri’sulta ol an fixtensive .sludy of the 
subject. See also the Twelfth Census oj the United States (Washington, 
1901-1902); Silas Fanner, Michigan Book : a State Cyclopaedia with 
Sectional County Maps (Detroit, 1901); Bela Hubbard, Memorials 
of a Half Century (New York, 1887), a well written account of obser¬ 
vations, chiefly upon scenery, fauna, flora and climate; Webster 
Cook, Michigan : its History and Government (New York, 1905), 
written primarily for use in schools and containing ii reference 
bibliography; A. C. McLaughlin, History of Higher Education m 
Michigan, in Circulars of Information of the United Slates Bureau 
of Eduention (Washington, 1891), being an account of the origin 
of the public school system and an individual account of each higher 
institution of learning; T. M. Cooley, Michigan : a History of Govern¬ 
ment (Boston, 1885). a critical but ])opular narrative by an eminent 
jurist; ). V. Camnbell, Outlines of the Political History of Michigan 
(Detroit, T87r)). ako by a jiirist of the state; Henry M. Utley and 
Byron M. Culcheon, Michigan as a Province, Terrilorv and State 
(4 vols., New York, 1906); Michigan Pioneer and Historical Society, 
Historical Collections; Collections and Hesearches (Lansing, 1877 
seq.); and Publications of the Michigan Political Science Association 
(Ann Arbor, 1893b 


MICHIGAN, LAKE, the only one of the great lakes of Nnrtli 
America wholly within tlie boundaries of the United States, 
and the second largest body of fresh water in tlie world. It 
lies S. of Lake Superior and W. of Lake Huron, between 
41° 37' and 46° 05' N. and 84° 45' and 88° W.; i.s bounded 
on the N. and E. by the state of Michigan, on the W. by 
Wisconsin, while Illinois and Indiana touch its S. end. It 
is 320 m. long, and hs.s an average width of 65 m. The 
maximum depth recorded by the United States Lake Survey is 


870 ft.; the mean level of the surface is 581I ft. above mean 
sea-level^ being the same as that of Lake Huron and ai ft. below 
that of Lake Superior. Its area is 22,400 sq. m,, aUd it has a 
basin 68,100 sq. m, in area. 

The shores of Lake Michigan ore generally low and sandy, 
and the land slopes gradually to the water. The northern 
shore of the lake is irregular and riiore rugged and picturesque 
than the other shores, the summit of the highest peak be^ 
about 1400 ft. above the sea. On the eastern side are numerous 
sand hills, formed by the wind into innumerable fantastic 
shapes, sometimes covered with stunted trees and scanty 
vegetation, but usually bare and rising to heights of from 150 
to 250 ft. The south-western shore is generally low, with sand 
hills covered with shrivelled pines and bur oaks. Along 
the western shore woods and prairies alternate, interspersed 
with a few high peaks. The cliffs on the east shore of Green 
Bay form a bold escarpment; and from this ridgo the land 
slopes gradually to the lake. With the exception of Green and 
Traverse bay.s, Lake Michigan has few indentations of the coast 
line, and except at the north end it Is free from islands. The 
waters near shore are shoal, and as there are few harbours of 
refuge of easy access navigation is dangerous in heavy storms. 
Around the lake the climate is equable, for, though the winter 
is cold and the summer hot, the waters of the lake modify 
the extremes, the mean tempierature varying from 40° to 54° F. 
Tlie average annual rainfall is 33 in. The finest agricultural 
land in the United States is near the lake, and there is an immense 
trade in all grains, fruits, livestock and lumber, and in products 
such os flour, pork, hides, leather goods, furniture, &c. Rich 
lead and copper mines abound, as also salt, iron and coal. 
Abundant water power promotes manufactures of all kinds. 
Beer and distilled liquors are largely manufactured, and fine 
building stone is obtained from numerous quarries. 

The lake is practically tideless, though true tidal pulsations 
amounting to 3 in. in height are stated to have been ob¬ 
served in Chicago. In the water of the lake there is a general 
set of current towards the outlet at the strait of Mackinac, 
following the east shore, with slight circular currents in the 
main portion of the lake and at the northern end around 
Beaver island. These currents vary in speed from 4 to 10 m. 
per day. Surface currents are set up by prevailing winds, 
wliich also seriously affect water levels, lowering the water 
at Chicago and rai,sing it at the strait, or the reverse, so as 
greatly to inconvenience navigation. The level of the lake 
is subject to seasonal fluctuations, reaching a maximum in 
midsummer and a minimum in February, as well as to alter¬ 
nating cycles of years of high and low water. Standard high- 
water of 1838 was 3'36 ft. above mean level and standard 
low-water of 1895, below that datum, giving on extreme 

recorded range slightly over 6 ft. 

The northern portion of Uie lake only is covered with ice 
in winter, and ice never reaches as far south as Milwaukee. 
Milwaukee River remains closed on an average for one hundred 
days—from the beginning of December to the middle of March. 
The average date of the opening and closing of navigation 
at the strait of Mackinac, where the ice remains longest, is the 
17th of April and the gth of January respectivelyRegular 
lines of steamers specially equipped to meet winter conditioas, 
most of them being car ferries, cross the lake and the strait of 
Mackinac all winter between the various ports. 

No notable rivers flow into Lake Michigan, the largest being the 
Big Manistee and Muskegon on the east shore, and on the west shore 
the Menominee and the Fox, both of which empty into Green Bay, 
the most important arm of the lake. The numerous harbours are 
chiefly artificial, usually located at the mouths of streams, the 
improvements consisting of two parallel piers extending into the 
lake and protecting a dredged channel. Sand bars keep filling up 
the mciuths of these channels, necessitating frequent dredging ana 
extension of the breakwaters, work undertaken by the 
government, which also maintains a most comprehensive and com¬ 
plete system of aids to navigation, including lighthouses and light¬ 
ships. log alarms, gas and other buoys, life-saving, storm signal and 
weather report stat-ons. 

( Report of Deep Waterways Commtssiari (1896), 
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Cliwago, llie piiiiCH>al port on thu laka, ia at its south-west ox- 
tremity, and ^is remarlcable for the volume of its trade, the num^r 
of vessels arriving and departing exceeding that of any port in the 
United States, though the tonnage is less than that of New York. 
It ia a large railway centre, and the number and sisc of the grain 
elevators are noticeable. The port isjmotected by breakwaters 
enclosing a portion of the lake front. level of the city above 
the lake being only 14 ft., much difliculty arose in draining it. 
A sanitary and ship canal 34 m. long was therefore completed in 
1900 to divert the Chicago river, a small stream that flows into the 
lake, into the head waters of the Ues Plaines river and thence through 
the river Joliet into the Mississippi at ift Louis. The discharge of 
water is by law so regulated that the maximum flow shall not exceed 
ajo.ooo cub. ft. per minute. The effect upon the permanent level 
of the lakes of the withdrawal of water through this artificial outlet 
is receiving much attention. Milwaukee, situated on tlie shore of 
Milwaukee Bay, on the western .side of the lake, is, next to Chicago, 
the largest city on the lake, and has a large commerce and a 
harbour of refuge. Escanaba, on Little Bay de Noc (Noquette), 
in the northern part of the lake, is a natural harbour and a large iron 
shipping port. Green Bay and Lake Michigan are connected by a 
canal extending from the lake to the head of Sturgeon Bay. Lake 
Michigan is connected at it.s north-east extremity with lake Huron 
by the strait of Mackinac, 48 m. long, with a minimum width of 6 ni.; 
the water is generally deep and the shoals lying near the usually 
travelled routes are well marked, 

Bibliocrapu Y .—Sailing Directions tor Lake Michigan, Green Bay. 
and the Strait 0/ Mackinac, U.S. Navy Hydrographic Office publica¬ 
tion No. loS B (Washington, 1906); Bulletin No. if; Survey 0/ North¬ 
ern and North-western Lakes, U.S. Lake Survey Office (Detroit, 
Michigan, 1907); Bt Lawrence Pilot, 7th ed.. Hydrographic Office 
Admiralty (London, 1906); Etfect of Withdrawal of Water from Lake 
Michigan by the Sanitary District of Chicago, U.S. House of Repre¬ 
sentatives' Document No. (1, 59th Congress, ist session (Washington, 
tgofi). (W. P. A.) 

HICHIGAir, UNIVERSITY OF, one of the principal educational 
institution.s of the United States, situated atAnn Arbor,Michigan. 
It embraces a department of literature, science and the arts 
(including industr)' and commerce), opened in 1841, and includ¬ 
ing a graduate school, organized in 1892; a department of 
medicine and surgery, opened in 1850; a department of law, 
opened in 1859; a school of pharmacy, opened as a separate 
department in 1876; a homoeopathic medical college, oi>ened 
in 1875; a college of dental surgery, opened in 1875; and a 
department of engineering, separately organized in 1895, which 
includes courses in marine engineering, architecture, and archi¬ 
tectural engineering. The university was one of the first to 
admit women, having opened its doors to them in 1870 as a 
natural consequence of its receiving aid from the state (since 
1867), and since 1900 they have constituted nearly one-half 
of the student body in the department of literature, science 
and the arts. In 1907-1908 there were in all departments 350 
iastructors and 5013 students (1796 in the department of 
literature, science and the arts; 1354 in the department of 
engineering; 391 in the department of medicine and surgery; 
791 in the department of law; roi in the school of pharmacy; 
82 in the homoeopathic medical college; 168 in the college of 
dental sui^ry; and 1070 in the summer sessions). Besides 
the several main department buildings there is a library build¬ 
ing, a museum building, several laboratories, a gynmasium for 
men, and a gymnasium for women. The general library in 1908 
contained 172,940 volumes, 3800 pamphlets, and 3370 map.s, 
end the several department libraries brought the tatal up to 
222,600 volumes and 5000 pamphlets. Tlie general museum 
contains large zoological collections, geological and. anthropo¬ 
logical collections, including the exhibit of the.Chinese govern¬ 
ment at the New Orleans Exposition, which was given by the 
government, to the university in 1885; there are besides several 
special collections in some of the laboratories. The astronomical 
observatory is surmounted by a movable dome in which is 
mounted a refracting telescope having a thirteen-inch object 
glass. The several laboratories are cquippied for use in instruc¬ 
tion in physics, chemistry, miner^ogy, geology, zoology, 
psychology, botany, forestry, actuarial work, engineering, 
histology, physiology, hygiene, electrotherapeutics, pathology, 
anatomy and dentistry. 

The university is governed from without by a board of eight 
regents elected by popular sufirage, two biennially, at the same 
time as the election of judges of the supreme court; from 


within the government is to a large extent in the hands of a 
univereity senate; in which the faculty of each departinent 
is represented. 'The university is maintained by a permanent 
annuity of $30,000^ derived from the land set apart for it by 
the Ordinance of 1787, by the proceeds of a three-eighths mill 
tax, and by small fees paid by the students. Its organic rela¬ 
tion to the other public schools of the state was well established 
in 1870, when it was provided that graduates from such high 
schools as had been examined and approved by a committee 
of the university should be admitted without examination; 
one of the most important functions of the university is to 
prepare students for teaching in the high schools. 

The first charter for a university within what is now the state 
was granted by the governor and judges of the Territory of 
Michigan in 1817, for a “ Catholepistemiad,” or University of 
Michigania, with a remarkable “ Greek ” system of nomenclature 
for its courses and faculties; this institution did practically 
no teaching. A second charter was granted in 1821, for a 
University of Michigan in Detroit; but little was accomplished 
until the admission ol Michigan into the Union as a state in 
1837, when by the third charter the aim was to model the institu¬ 
tion after the German university minus the theological depart¬ 
ment, and the university was entrusted to a board of regents 
and a chancellor appointed by the governor. Brunches to 
corre.spond to the German gymnasia were c.stablished in the 
principal towns before any money was spent on the University 
proper, but tlie question of the constitutionality of their 
establishment and maintenance arose, and they were soon discon¬ 
tinued. Plans for building at Ann Arbor were begun in 1838. 
The first class graduated in 1845. The department of literature, 
science and the arts was at fir.st much like a New England 
college. For some time tlie prospects did not seem promising; 
but in 1851 a new state constitution provided that the regents 
should be elected, and directed them to choose a president; 
and it was under the administration (1852-1863) of the first 
incumbent of that office, Henry Philip Tappan (1805-1881), 
that the present broad and liberal basis was established. 
Although he was a Presbyterian clergyman, he endeavoured 
at the outset to substitute the tests of scholarship for those of 
religion; at the same time a scientific course was introduced, 
courses in pedagogy iollowed, and in 1878 the elective system, 
whicli ha,s since rapidly expanded, was established. President 
Tappan was succeeded in 1863 by Erastus Otis Haven (1820- 
1881), who resigned in 1869, and vras suee-eeded temporarily 
(1869-1871) by Profcs.sor Henry S. Frieze (1817-1889), and in 
1871 by James Burrill Angell (b. 1829),' who resigned in 1909. 
In 1871-1872 the German seminar method was introduced in 
graduate work in histoiy, by Professor Charles Kendall Adams 
(1835-1902), afterwards president of Cbmell University (1885- 
1892) and of the university of Wisconsin (1892-1902). ,, 

See B. A. Hinsdale and I. N. Demmon, History oj the Vnivarkf^ 
of Michigan (Ann Arbor, 1906); Elizabeth M. Farrand, History^ 
the University of Michigan (Ann Arbor, 1B85); and The oiatUr 
Centennial oj the Presidency oj James Burrill Angell (Ann'Atbbr, 
1896). 

BIICHIQAN CITY, a city of Laporte county, Indiana, U.S.A., 
on the S.E. shore of lake Michigan, about 40 m. E. by S. of 
Chicago. Pop. (1890), 10,776; (1900), 14,850, of whom 3662 
were foreign-born; (1906 estimate), 17,292. Michigan City 
is served by the Chicago, Indianapolis & Louisville, the 
Lake Erie & Western, the Michigan Central and the P6re 
Marquette railways, by inter-urban electric lines, and by several 
lines of lake steamships. The city contains a United States 
Life Saving Station and the Indiana State Prison, and is the 
seat of a Protestant Episcopal bishop. Its transportation 

1 lAesideul Angell graduated in 1849 at Brown University, where 
he was assistant librarian in 1849-1850 and was profe.ssor of modern ' 
languages in 1853-18110; was editor of the Providence Journal in 
1860-186O; was president of the university of Vermont in 1866-1871. 
was United States minister to China in 1880-1881, was a member 
of the joint commission of 1887-1888 to settle fishery disputes 
between the United States and Great Britain, was chairman of the 
international deep waterways commission in 1896, and in I897-1898 
was United States minister to Turkey. 
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■dvaatttges^ nuks it one of the principal commerdd cities in' 
the state. Its shipments of lumber are of special importance, 
and it has sdso a large transshipment trade in salt and iron ore. 
The total factory product 'in 1905 was valued at $6,3^4,226. 
The municipality owns and operates its water-works system. 
Michigan City was first settled about 1830, was incorporated 
as a village in 1837, and was first chartered as a city in 1667. 

mCHMASH, a place in Benjamin, about 9 Roman miles 
north of Jerusdem {Onom., ed. Lag., p, 280), the scene of one 
of the mo.st striking episodes in Old Testament history (i Sara, 
xiv.). Though it did not rank as a city (not bemg mentioned 
in Joshua xviii. 21 seq.), Michmash was recolonized alter the 
exile (Nch. xi. 31), and, favoured by the possession of excellent 
wheat-land {Mukna, Men. viii. i), -was still a very large village 
(Mox^ift) in the time of Eusebius. The modern Mukhmas 
is quite a small place. 

The historical interest oi Michmash is connected with the strategical 
importance o£ the position, commanding the north side of the Pass 
of Michmash, winch made it tlie headquarters of the Pliilistines and 
the centre of their forays in their attempt to quell the first rising 
under Saul, as it was also at a later date the headquarters of Jonatlian 
the Hasmonaean (1 Macc. ix. 73). from Jerusalem to Mount Ephraim 
there are two main routes. The present caravan road keeps the Iiigii 
ground to the west near the water.slicd, and avoids the lass of 
Midimash altogether. But another route, the importance of which 
in antiquity m.ay be judged of from isa. x. 2S sqq., led southwards 
from Ai over an undulating plateau to Michmash. Thus far the 
road is easy, but at Michmash it descends into a very steep and 
rough valley, which has to be crossed before reascendiug to Geba.’ 
At the iKittom of the valley is the I’ass of Michmash, a noble gorge 
with precipitous craggy sides. On the north the crag is crowned 
by a sort of plateau sloping backwards into a round-topped hill. 
This little plateau, about a mile east of the present village of Mukli- 
roas, seems to have been the post ol the Philistines, lying close to Uie 
centre of the insurrection, yet possessing unusually good communica¬ 
tion with their establishments on Mount 'Ephraim by way of Ai 
and Bethel, and at the same time commanding the routes leading 
down to the Jordan from Ai and from Michraasli itself. 

See further C. K. Condor, Tentwork, ii. s 12 seq.; and T. K. Cheyne 
in Encyc. HiO., s.v. (R. A. S. M.) 

MICHOACAN, or MichoacXv dk Ocampo, a state of Mexico 
touching on the Pacific, bounded N. by Jalisco and Guana¬ 
juato, E. by Mexico and Guerrero, S. by Guerrero and tlie 
Pacific, and W. by the Pacific, Colima and Jalisco. Pop. 
(1900), 935,808, chiefly Indians and mestizos. Area, 22,874 
sq. m. Its territory is divided into two nearly equal parts by 
the eastern brunch of the Sierra Madre Occidental, the northern 
part belonging to the great central plateau region, and the 
southern to an extremely broken region formed by the diverging 
branches of the Sierra Madre, with their wooded terraces and 
slopes and highly fertile valleys. The general slope of the 
southern part is southward to the river Balsas, or Mescala, 
which forms its boundar\'-linc with Guerrero. The narrow 
coastal zone on the Pacific is only loi m. long and lias no ports 
or towns of importance, the slopes of the Sierra Madre del 
Piicifico being precipitous and heavily wooded and the coast- 
belt sandy, hot and malarial. The Lerma, on the northern 
frontier, and the Balsas on the southern, are the only rivers 
of importance of the state, their tributaries within its boundaries 
being small and swift-flowing. There are several large and 
beautiful lakes in the state, the liest known of which are Patz- 
cuaro and Cuitz^o. Lake Chapala lies on the northern boundary. 
Michoacin lies within the most active volcanic region of Mexico : 
Jorullo (4262 ft.) is near its southern line, and Colima (12,750 ft.) 
IS northwest of it in the state of Jalisco. Earthquake shocks 
are numerous, and Colima was in violent eruption in 1908-1909. 
The highest summit in the state is Tancitaro (12,660 ft.). The 
climate is for the most part temperate and healthy, but it is 
hot and unhealthy on the coast. Michoacin is es.sentially 
a mining region, producing gold, silver, lead and cinnabar, 
and having rich deposits of copper, coal, pietroleum and sulphur. 
The natural products include fine cabinet and construction 
woods, rubber, fruit, palm oil and fibres. The soil of the 
valleys is highly fertile, and produces cereals in the higher 

' So Isa. X. 28 describes the invader as leaving his heavy 
baggage at Miclunasb, before pushing on through the pass. 
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regions^ and sugar-cane, tobacco, cbfiee and tropical fruits 
in the lower. Though the plateau region was settled -soon 
after the arrival ol the Spianioids in Mexico, there are large 
districts on the southern and Pacific slopes that still belong 
almost exduuvely to the Indians. Besides Morelia, the capital 
and largest city, the principal towns of the state are : La Piedad 
(pop. 15,123), an important commercial town on the Lerma river 
and on the*Mexican Central railway, 112 m. N.N.W. of Morelia; 
Zamora (10,373), 75 WJ^.W. of Morelia; Uruapan (9808), 
on the Mexican National, 55 m. S.W. of Morelia in a mountainous 
district celebrated for the fine quality of its coffee; Puruandiro 
(7782), a commercial and manufacturing town 40 m. N.W. 
of Morelia; Patzeuaro (7621), on Patzeuaro lake, with a station 
on the Mexican National, 7550 ft. above ^ea-level; Sahuayo 
17408), 103 m. W. by N. of Morelia near Lake Chapala; Zitacuaro 
(6052), 60 m. S.E. of Morelia on a branch of the Mexican 
National, which also passes through the mining town of Angan- 
gueo (9115) in the same district; and Tacambaro (5070), 
46 m. S.S.M^ of Morelia in a fertile valley of the Rio de las 
Balsas basin. 

HICKIEWICZ, ADAM (1798-1855), Polish poet, was bom 
in 1798, near Nowogrodek, in the present Russian government 
of Minsk, where bis father, who belonged to the schlachta or 
lesser nobility, had u small property. The poet was educated 
at the university of 'Vilna; but, becoming involved in some 
pwlitical troubles there, he was forced to terminate his studies 
abruptly, and was ordered to live , for a time in Russia. He 
had already published two small volumes of miscellaneous 
poetry at Vilna, which had been favourably received by the 
Slavonic public, and on his arrival at St Petersburg he found 
himself admitted to the leading literary circles, where he was 
a great favourite both from his agreeable manners and his 
exriaordinary talent of improvisation, In 1825 he visited the 
Crimea, which inspired a collection of sonnets in which we may 
admire both the elegance of the rhythm and the rich Oriental 
colouring. The most beautiful are The Storm, Bakchiserai, 
and Grave 0/ the Countess Potocka. 

In 1828 appeared hLs Konrad Wallenrod, a narrative poem 
describing the buttles of knights of the Teutonic order with 
the heathen Lithuanians. Here, under a thin veil, Mickiewicz 
represented the sanguinary passages of arms and burning hatred 
which had characterized the long feuds of the Russians and 
Poles. The objects of tlie poem, although evident to many, 
escaped the Russian censors, and it was suffered to appear, 
although the very motto, taken fiom Machiavelli, was signifi¬ 
cant ; “ Dovete adunque sapere come sono duo generazioni 
da combatterc . . . bisogna essere volpe e leone.” This is 
a striking poem and contains two beautiful lyrics. After a 
five years’exile in Russia the poet obtained leave to travel; he 
had secretly made up his mind never to return to that country 
or Poland so long as it remained under the government of the 
Muscovites. Wending his way to Weimar, he there made 
the acquaintance of Goethe, who received him cordially, and, 
pursuing his journey through Germany, he entered Italy by 
the Splugen, visited Milan, Venice and Florence, and finally 
took up his abode at Rome. There he wrote the third part 
of his poem Dziady, the subject of which is the religious com¬ 
memoration of their ancestors practised among Slavonic nations, 
and Pan Tadeusz, his longest poem, by many considered his 
masterpiece. A graphic picture is drawn of Lithuania on the 
eve of Napoleon’s expedition to Russia in 1812. In this village 
idyll, as Bruckner cdls it, Mickiewicz gives us a picture of the 
homes of the Polish magnates, with their somewhat boisterous 
but very genuine hospitaUty. We see them before us, just as 
the knell of their nationalism, as Bruckner says, seemed to be 
sounding, and therefore there is something melancholy and dirge¬ 
like in the poem in spite of the pretty love story which forms 
the main incident. Mickiewicz turned to Lithuania with the 
loving eyes of an exile, and gives us some of the most delightful 
descriptioas of Uthuanian skies and Lithuanian forests. He 
describes the weird sounds to be heard in the .primeval woods 
in a country' where the trees were sacred. The cloud-nicturcs 
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ai^ equally striking. There is nothing finer in Shelley or 
Wordsworth. 

In 1832 Mickiawicz left Rome for Paris, where his life was 
for some time spent in poverty and unhappiness. He had 
married a Polish Wy, Selina Szymanowska, who became insane. 
In 1840 he was appointed to the newly founded chair of Slavonic 
languages and literature in the College de France, a post which 
he was especially qualified to fill, as he was now the (±ief repre¬ 
sentative of Slavonic literature, Pushkin having died in 1837. 
He was, however, only destined to hold it for a little more 
than three years, his last lecture having been given on the 
a8th of May 1844. His mind had become more and more 
disordered under the influence of religious mysticism. He had 
fallen under the influence of a strange fanatic named Towionski. 
His lectures became a medley of religion and politics, and thus 
brought him under the censure of the government. A selection 
of them has been published in four volumes. They contain 
some good sound criticism, but the philological part is very 
defective, for Mickiewicz was no .scholar, and he is obviously 
only well acquainted with two of the literatures, viz. Polish 
and Russian, the latter only till the year 1830. A very sad 
picture of his declining days is given in the memoirs of Herzen. 
At a comparatively early period the unfortunate poet exhibited 
all the signs of premature old age; poverty, despair iuid domestic 
affliction had wrought their work upon him. In 1849 he founded 
a French newspaper, La Tribune des peuples, but it only existed 
a year. The restoration of the French Empire seemed to kindle 
his hopes afresh; his last composition is said to have been a 
Latin ode in honour of Napoleon III. On the outbreak of the 
Crimean War he was sent to Constantinople to assist in raising 
a regiment of Poles to take service against the Russians. He 
died suddenly there in 1855, and his body was removed to 
France and buried at Montmorency. In 1900 his remains 
were disinterred and buried in the cathedral of Cracow, the 
Santa Croce of Poland, where rest, besides many of the kings, 
the p-eatesf of her worthies. 

Mickiewicz is held to have been the greatest Slavonic poet, 
with the exception of Pushkin. Unfortunately in other parts 
of Europe he is but little known; he writes in a very difficult 
language, and one which it is not the fashion to learn. There 
were both pathos and irony in the expression used by a Polish 
lady to a foreigner, “Nous avons notre Mickiewicz 4 nous." 
He is one of the best products of tlie so-called romantic school. 
The Poles had long groaned under the yoke of the classicists, 
and the country was full of legends and picturesque stories 
which only awaited the coming poet to put them into shape. 
Hence the great popularity among his countrymen of his ballads, 
each of them being connected with some national tradition. 
Besides Konrad Wallenrod imd Pan Tadeuss, attention may 
be called to the poem Grazyna, which describes the adventures 
of a Lithuanian chieftainess against the Teutonic knights. 
It is said by Ostrowski to have inspired the brave Emilia Plater, 
who was the heroine of the rebellion of 1830, and after having 
fought in the ranks of the insurgents, found a grave in the 
forests of Lithuania. A fine vigorous Oriental piece is Farys. 
Very good too are the odes to Youth and to the historian I^lewel; 
the former did much to stimulate the efforts of the Poles to 
shake off their Russian conquerors. It is enough’to say of 
Mickiewicz that he has obtained the proud position of the 
representative poet of his country; her customs, her super¬ 
stitions, her history, her struggles are reflected in his works. 
It is the great voice of Poland appealing to the nations in her 
agony. 

His son, Ladlslas Mickiewicz, wrote Vie d'Adam Mickiewic: 
(Posen, 1890-1983, 4 vols.), also Adam Mickiewice, sa vie et son 
oeuvre (Paris, 1888). Translations into English (1881-1885) of 
Konrad Wallenrod and Pan Tadeuss were made !>y Miss Biggs. See 
also (Euvres poitiques de Mickiewicz, trans. by Cluistien Ostrowski 
(Paris, 1843). (W. R. M.) 

MICKLE, WILUAM JULIDS (1735-1788), Scottish poet, 
ioa of the minister of Langholm, Dumfriesshire, was bom on 
the 28th of September 1735. He W'as educated at the Edinburgh 
high school, and in his fifteenth year entered business as a 


brewer. His father purchased the business, and on his death 
William Mickle became the owner; but he n^ected his affairs, 
devoting his time to literature, and before long became bankrupt. 
In 1763 he went to London, where in 1765 he published “a 
{xwm in the manner of Spenser ” called the Concubine (after¬ 
wards Syr Martyn) ; was appointed corrector to the Clarendon 
Press, and translated the Lusiad of Camoens into heroic couplets 
(specimen published 1771, whole work 1775). So great was the 
repute of this translation that when Mickle—appointed secretary 
to Commodore Johnstone—visited Lisbon in 1779, the king 
of Portugal gave him a public reception. On his return to 
London he was appointed one of the agents responsible for 
the distribution of prize-money, and this employment, in addition 
to the sums brought him by his translation of the Lusiad, 
placed him in comfortable circumstances. 

It has been suggested that the Scottish poem " There's nae 
luck aboot the house " was Mickle’s, it is more likely, however, 
that Je<an Adams was the author. Scott read and admired Mickle's 
poems in his youth, and founded Kenilworth on his ballad of Cumnor 
Hall, which appeared in Thomas Evans’s Old Ballads . . . with 
some of Modern Date (1784). 

MICMAC, a tribe of North American Indians of Algonquian 
stock. They formerly occupied all Nova Scotia, Cape Breton 
and Prince Edward Islands, and portions of New Brunswick, 
Quebec and Newfoundland. They fought on the French side 
in the colonial w'ors. They are now civilized and almost all 
profess Catholicism. They number some 4000 in settled com¬ 
munities throughout their former territory. 

There is an excellent account of the Micmac Indians in J. G. 
Millais's Newfoundland and its Untrodden Ways (1908). 

MICON, a Greek painter of the middle of the fifth century 
B.c. He was closely as.sociated with Polygnotus of Thasos, 
in conjunction with whom he adorned the Painted Stoa, at 
Athens, with paintings of the battle of Marathon and other 
battles. He also painted in the Anaceum at Athens. 

MICROCLINE, a rock-forming mineral belonging to the 
feldspar group (see Ekuispak). Like orthnclasc it is a potash- 
feldspar with the formula KAlSijOg, but differs from this in 
crystallizing in the annrthic system. The name (from Greek 
fwtpok, small, and nXivtiv, to incline) was given by A. Breithaupt 
in 1830, and has reference to the fact that the angle (89“ 30') 
between the two perfect cleavages differs but little from a right 
angle: the species was, however, first definitely established 
by A. Des Cloizeaux in 1876. The crystals and cleavage masses 
are very like ortlioclase in appearance, and the hardness (6) 
and specific gravity (2'56) are the same for the two minerals; 
there are, however, important differences in the twinning and 
in the optical characters. In addition to being twinned accord¬ 
ing to the same laws as orthoclase, microcline is repeatedly 
twinned according to tlie all)ite-law and the perirline-law, pro¬ 
ducing a very characteristic grating or cross-hatched structure 
which is especially prominent when thin sections of the mineral 
are examined in polarized light. This lamellar structure is 
often on a very minute scale, sometimes so minute as to be almost 
indistinguishable: it lias therefore been suggested that ortho¬ 
clase is really a microcline in which the twin-lamellae are ultra- 
microscopic. In a section parallel to the basal plane c (001) 
of a microcline crystal the lamellae do not extinguish optically 
parallel to the edge he as in orthoclase, but at an angle of 15° 
30'; further, the obtuse bisectrix of the optic axes in microcline 
is inclined to the normal of the plane b (010) at an angle of 15° 
26'. Green microcline is distinctly pleochroic. 

Microcline occurs, usually with orthoclase, as a constituent 
of pegmatites, granites and gneisses; it is rare in porphyries 
and is not known in volcanic rocks. A beautiful crystallized 
variety of a bright verdigris-green colour is known as amazon- 
stone {q.v.). Chesterlite is a variety occurring as crystals on ' 
dolomite in Chester county, Penn.sylvania. 

Closely allied to microcline is the anorthic soda-potash, feldspar 
known as anorthocla.se or natron-microclino. Here sodium pre¬ 
dominates over potassium and a little calcium is also often present, 
the formula being (Na, K)AlSi,0,. It resembles microcline in having 
a cleavage angle of very nearly 90° and in the cross-hatched struc¬ 
ture, the latter being usually very minute and giving rise to a mottled 
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extinction. It is the ctinracteristic feldspar of volcanic rooks which 
are rich in soda, and is typically develops in the lavas of the island 
of Pantelleria near Sicily and those of Kilmuinjaro and Mount Kenya 
in East Africa: the rhomb-shamd porphyiitic feldspars of tl^ 
" rhomb-porphyry ” of southern Norway also belong here. 

(L. J. S.) 

MICROCOSM, a term often applied in philosophical and in 
general literature to man regarded as a “ little world ” (Gr. 
lUKpot Koa-ft^) in opposition to the “macrocosm,” great 
world, in which he lives. From the dawn of speculative thought 
in Greece the analogy between man and the world has been a 
common-place, and may be traced from Heraclitus and Empe¬ 
docles through Plato, Aristotle, the Stoics, the Schoolmen and 
the thinkers of the Renais.sance down to the present day. Thus 
Lotze’s comprehensive survey of mental and moral science 
is termed Microcosmus. The most systematic expression 
of the tendency indicated by the term is the monadology of 
. Leibnitz, in which the monad is regarded as containing within 
its own closed sphere an expression of the universe, the typical 
created monad being the human soul. 

MICROCOSMIC SALT, or ammonium sodium hydrogen 
orthophosphate, NH^NaHPO^. 4 H^O, so named by the alche¬ 
mists because it is contained in the decomposing urine of man 
(the “ microcosm ”). It is interesting historically as being the 
raw material from which Brand prepared phosphorus, whence it 
is also called “ salt of phosphorus.” It may be obtained in 
large transparent crystals from a mixture of solutions of sal- 
ammoniac and disodium phosphate, or by saturating a solution 
of monosodium phosphate with ammonia. When heated to 
redness, it leaves a transparent glass of sodium metaphosphate, 
NaPOj, which like borax dissolves most metallic oxides, with 
formation of glasses that often exhibit characteristic colours, 
and which may be used in the qualitative analysis of substances. 
(vSee Chemistry, g Analytical.) 

MICROMETER (from Gr. /iutaus, small, jaeV^oe, a measure), 
an instrument generally applied to telescopes and microscopes 
for measuring small angular distances with the former or the 
dimensions of small objects with the latter. 

Before the invention of the telescope the accuracy of astro¬ 
nomical observations was necessarily limited by the angle tliat 
could be distinguished by the naked eye. The angle between 
two objects, such as stars or the opposite limbs of the sun, was 
measured by directing an arm furnished with fine “ sights ” (in 
the sense of the “ sights ” of a rifle) first upon one of the objects 
and then upon the other (q.v.), or by employing an instru¬ 
ment having two arms, each furnished with a pair of sights, and 
directing one pair of sights upon one object and the second pair 
upon the other. The angle through which the arm was moved, 
or, in the latter case, the angle between the two arms, was read 
off upon a finely graduated arc; With such means no very high 
accuracy was possible. Archimedes concluded from his measure¬ 
ments that the sun’s diameter was greater than 27' and less 
than 32'; and even Tycho Brahe was so misled by his measures 
of the apparent diameters of the sun and moon as to conclude 
that a total eclipse of the sun was impo.s.siblc.' Michael Mnestlin 
in 1579 determined the relative positions of eleven stars in the 
I’leiades (Historia coeleslis Lurii Barctii, Augsburg, 1666), and 
A. Winnecke has shown (Monthly Notices R.A.S., xxxix. 146) 
that the probable error of these measures amounted to about 
±2'.= 

The invention of the telescope at once e.xtended the possi¬ 
bilities of accuracy in astronomical measurements. The planets 
were shown to have visible disks, and to be attended by satellites 
whose distance and position angle relative to the planet it was 
desirable to measure. It became, in fact, essential to invent a 
“ micrometer ” for measuring the small angles which were thus 
for the first time rendered sensible. There is now ho doubt that 
William Gascoigne, a young gentleman of Yorkshire, was the first 

’ Grant, History of Physical Astronomy, p. 449. 

• This is an astonishing accuracy when the difficulty of the 
objects is considered. Pew persons can see with the naked eye— 
much less measure—more than six stars of the Pleiades, although 
all the stars measured by Maestlin have been seen with the naked 
eye by a few individuals of exceptional powers of eyesight. 


invOTtor of the micrometer, William Crabtree, a friend of his, 
taking a journey to Yorkshire in 1639 to see Gascoigne, writes 
thus to his friend Jeremiah Horrocks. “ The first thing Mr 
G^oigne showed me was a large telescope amplified and adorned 
with inventions of his own, whereby he can take the diameters 
of the sun and moon, or any small angle in the heavens or upon 
the earth, most exactly thrbugh the glass, to a second.” The 
micrometer so mentioned fell into the possession of Richard 
Townley of Lancashire, who exhibited it at the meeting of the 
Royal Society held on the zsth of July 1667. 

The principle of Gascoigne's micrometer is that two pointers 
having paralfel edges at right angles to the measuring screw, are 
moved m opposite directions symmetrically with and at right angles 
to the axis of the telescope. The micrometer is at zero when the 
two edges are brought exactly together. The edges are then separated 
till they are tangent to the opposite limbs of the disk of the planet 
to be measured, or till they respectively bisect two stars, the angle 
between wliich is to be determined. The symmetrical separation 
of the edges is produced and measured by a single screw; the factions 
of a revolution of the screw are obtained by an index attached to one 
end of the screw, reading on a dial divided into loo equal parts. 
The whole arrangement Ls elegant and ingenious. A steel cylinder 
(about the thickness of a goosc-guill), wluch forms the micrometer 
screw, has two threads cut upon it, one-half being cut with a thread 
double the pitch of the other. This screw is mounted on an oblong 
box which carries one of the measuring edges; the other edge is 
moved by the coarser part of the screw relatively to the edge attache 
to the box, whilst the box itself is moved relatively to the axis of the 
telescope by the finer screw. This produces an opening and closing 
of the edges symmetrically with respect to the telescope axis. Flam¬ 
steed , in the first volume of the Historia coelestis, has inserted a series 
of measurements made by Gascoigne extending from 1638 to 1643. 
These include the mutual distances of some of the stars in the 
Pleiades, a few observations of the apparent diameter of the sun, 
others of the distance of the moon from neighbouring stars, and a 
great number of measurements of the diameter of the moon. Dr 
John Bevis {Phil. Trans. (1773), p. 190) also gives results of measure¬ 
ments by Gascoigne of the diameters of the moon, J upitor, Mars and 
Venus with his micrometer. 

Delambre gives" the following comparison between the results 
of Gascoigne's moa.surements of the sun's semi-diameter and toe 
computed results from modern detcrminatiinn.s:— 

Gascoigne. Conn. d. temps, 

October 23 (o.s.).16' 11’or 10' 16' lo'-o 

» .11 ..ih'll' Ib'll'’-4 

December z ..iG' 24' 16' i6*'8 

Gascoigne, from his observations, deduces the greatest variation 
of the apparent diameter of the sun to be 33'; according to the 
Cnnnaissance des temps it amounts to 32''3." These results prove 
the enormous advance attained in accuracy by Gascoigne, and his 
indisputable title to the credit of inventing the micrometer. 

Huygens, in his Syslema saturnium (1659), describes a 
micrometer with which he determined the apparent diameters 
of the principal planets. He inserted a slip of metal, of variable 
breadth, at the focus of the telescope, and observed at what part 
it exactly covered the object under examination; knowing the 
focal length of the telescope and the width of the slip at the 
point observed, he thence deduced the apparent angular breadth 
of the object. The Marquis Malvasia in his Ephemetides 
(Bologna, 1662) dcscribe.s a micrometer of his own invention. 
At the focus of his telescppe he placed fine silver wires at right 
angles to each other, which, by their intersection, formed a net¬ 
work of small squares. The mutual distances of the intersecting 
wires he determined by counting, with the aid of a pendulum 
clock, the number of seconds required by an equatorial star to 
pass from web to web, while the telescope was adjusted so that 
the star ran parallel to the wires at right angles to those under 
investigation.* In the PA/ 7 . Trans. (1667), No. 21, p. 373, 
Adrien Auzout gives the results of some measures of the diameter 
of the sun and moon made by himself, and this communication 
led to the letters of Townley and Bevis above referred to. The 
micrometer of Auzout and Picard was provided with silk fibres 
or silver wire? instead of the edges of Gascoigne, but one of the 
silk fibres remained fixed while the other was moved by a screw. 
It is beyond doubt that Huygens independently discovered that 
an object placed in the common focus of the two lenses of a 
Kepler telescope appears as distinct and well-defined as the 

’ Delambre, Hist. ast. modeme, ii. 390. 

" Mim, acad. des scietsces (1717), pp. 78 ssq. 
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:of. MalTOsia, 

Gaarii^ ^ of this dis- 

the ind of Manston Moor on 

"OUMw tJie cause that delayed the 
^bltcat^ 6t a discovery^wMch anticipated, by twenty years, 
the comuihed work of HuygetlS,'jMalvaison, Auzout and Picard 
in the same direction. • 

As the powers of the telescope were gradually developed, if 
was found that the finest hairs or filaments of silk, or the thinnest 
silver wires that could be drawn, were much too 
thick for the refined purposes of the astronomer, as 
they entirely obliterated the image of a star in the 
more powerful telescopes. To obviate this difficulty Felice 
Fontana of Florence (iSaggio del real gabineito di fisira e di sioria 
naturale, 1755) first proposed the use of spider webs in micro¬ 
meters,* but it was not till the attention of Troughton had been 
directed to the subject by Rittenhouse that the idea was carried 
into practice.^ In 1813 Wollaston proposed fine platinum wires, 
prepared by surrounding a platinum wire with a cylinder of 
silver, and drawing out the cylinder with its platinum atds into 
a fine wire.® The surrounding silver was then dissolved by 
nitric acid, and a platinum wire of extreme fineness remained. 
But experience soon proved the superiority of the spider web; 
its perfection of shape, its lightness and elasticity, have led to its 
universal adoption. 

Beyond the introduction of the spider line it is unnecessary 
to mention the various steps by which the Gascoigne micrometer 
assumed the modern forms now in use, or to describe in detail 
the suggestions of Hooke,'* Wren, 'Sineaton, Cassini, Bradley, 
Muskelyne, Herschel, Arago, Pearson, Bessel, Struve, Dawes, 
&c., or the successive productions of the great artists Ramsden, 
Troughton, Fraunhofer, Ertcl, Simms, Cooke, Grubb, Clarke 
and Repsolds. It will be sufiicicnt to describe those forms with 
which the most imporUinl work has been done, or which have 
survived the tc.sts of time and experienre. 

Before astronoiuicul teleacoi^es were mounted parullaclieally, the 
measurement of position angles was seldom attempted. Indeed, 
in those days, the difficulties attached to such measures, and to the 
measurement ol distances with the filar micrometer, were exceed¬ 
ingly great, and must have taxed to the utmost the skill and patience 
of the observer. For, on account of the diurnal motion, the direc¬ 
tion of the axis of the telescope when pointed to a star is always 
changing, so that, to follow a .star with an altasiiaulli mounting, 
the observer requires to move continuously the two handles which 
give slow motion in altitude and aaimutli. 

Sir William Herschel was the first a.stronomer who measured 
position angles; the instrument he employed is described in rinl. 
Trans. (1781), Ixxi. 500. It was used by him in Ids earliest observa¬ 
tions of double stars (1770-1783); but, even in his hands, the 
mca.surements Were comparatively crude, because of the difficulties 
he had to encounter from the want of a parallactic mounting. In the 
case of close double stars he estimated the distance in terms of tile 
disk of the comixinents. For the measurement of wider stars he 
invented his lamp-micromct cr, in which the components of a double 
star observed with the right eye were made to coincide with two 
lucid jioints placed 10 ft. from the left eye. The distance of the 
lucid jxiints was the tangent of the magnified angles subtended 
by tile stai'E to a radius of 10 ft. This angle, therefore, divided 
by the magnifying power of the telascope gives the real angular dis¬ 
tance of tlic centres of a double star. With a power of 460 the scale 
was a quarter of an inch for every second. 

The Modern Filar Micrometer. 

When equatorial mountings for telescopes became more general, 
no filar micrometer was con.sidercd com])lete which was not fitted 
with a position circle.* The use of the spider line or filar micrometer 

’ In i;782 (Phil. Trans. Ixxii. 1(13) Sir W. Herschel writes : 
“ I have in Vain'attempted to find lines sufficiently thin'to extend 
them across the ttentres of the stars, so that their thickness might 
bo neglected." It is a matter of regret that Fontana's suggestion 
was unknown to him. 

® J . T. Quokett in his T realise on the Microscope ascribes to Kamsden 
the practical introduction of the .spider web in micrometers. The 
evidence appears to be in favour of Troughton. 

* Phil. Trans. (1813), pp. 114-118. 

* Dr Hooke xtiade the important improvement on jGascoigne’s 
micrometer substituting parallel hatis lor the parallel edges of Its 
original coas^ction (Hookers Posthumous Wanks, p. 497). 

* Hersc^ellBdSouth (FAti. TraHs., 18x4, put iii. p. ro) claim that 


became universal; the methods 'Of illumiiiation weic impix>ved{ 
and micrometers with screws of. pceviously unheard of fineness and 
aocucacy wets produced. These fiutifities, cotroled with the wide and 
iwinating field of research opened u{> by Sir William Herschel's 
discovery of the binary character of double stars, gave an impidso 
to Jnicrometric research which has continued unabated to the 
present time. A still further facility was giveq to ttic use of the 
filar micrometer by the introduction of clockwork, which caused 
the telescope automatically to follow the diurnal motion of a star, 
and left the observer's hands entirdy at liberty.* 

The micrometer represented in figs, i, 2, 3 is due to Troughton. 
Fig. j is a horizontal section in the direction of the axis of the tclc- 
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scope. The eyepiece ah consists of two plano-convex lenses a, h, of 
nearly the same focal length, and with tne two convex sides facing 
each other. They are placed at a distance apart lc.s.s than the focal 
length of o, so that the wires of the micrometer, which must be 
distinctly seen, are beyond b. This is known as Hamsden's eye¬ 
piece, having been made originally by liiin. The eyepiece slides 
into the tube cd, which screws into the brass ring el, ttuough two 
openings in which the oblong frame, containing the micrometer 
slides, passes. These slides are shown in fig. 2, and consist of brass 
forks k and I, into wluch the ends ot the screws 0 and p are rigidly 
fitted. The slides are accurately fitted so as to havi' no .sensible 
lateral shake, but yet so as to move easily in the direction of the 
greatest length of the micrometer box, Motion is communicated 
to the forks bv female screws tapped in the heads m and « acting 
on the screws e and p respectivelv. Two pins q, r. with spiral springs 
coiled round them, ]ia.ss loosely through holes in the forks k, I, and 
keep the bearings ol the heads m and » firmly pressed against the 
ends of the micrometer box. Thus the smallest rotation of cither head 
communicates to the corresponding slide motion, wliicli, if the screws 
are accurate, is profiortional to the amount through which the head 
is turned. Each head is graduated into 100 equal parts on the drums 
u and e, so tliat, by estimation, the reading can easily be carried 
to j-nVirtii of a revolution. The total number of revolutions is read 
off by a scale attached to the side of the Ixix, but not seen in tliC 
figure. 

Two spider webs are strotclicd across the forks, one (/) being 
cemeptcu in a fine groove cut in the inner fork k, the other (s) in a 
similar groove cut in the outer fork 1 . The.se grooves are simultane¬ 
ously cut in situ by the maker, with the aid of an engine capable 
of ruling fine straight lines, so that the webs when accurately laid 
in the grooves are perfectly parallel. A wire st is stretched acroas 
the centre of the field, perpendicular to the parallel wires. Each 
movable web must pass the other without coming in contact with 
it or the fixed wire, and without rubbing on any part of the brass- 
work. Should either fault occur (technically called "fiddling") it 
is fata! to accurate measurement. One of tlie most essential points 
in a good micrometer is that all the webs shall be so nearly in the 
same plane as to be well in focus together under the highest powers 
used, and at the same time absolutely free from " fiddling. For 
measuring position angles a brass circle gh (fig. 3), fixed to the tele¬ 
scope by the screw 1, has rack teeth on its circumference that receive 
the teeth of an endless screw w, which, being fixed by the arms xx 
to the oblong box itm, gives the latter a motion ol rotation round 
the axis of the teld^ilopc; an index upon tills box points out on the 
graduated circle gh the angular rotation of the instrument. 


the micrometer by Troughton, fitted to their j ft. equatorial tele¬ 
scope, is the first position micrometer constructed capable of mcasur- • 
ing position angles to i' of arc. 

* So far as we can ascertain, the first telescope of large size driven 
by clockwork was the g-in. equatorial made tor Struve at Dorpat by 
Fraunhofer; it was completed in 1823. The original idea appears 
to be due to Claude Simeon Fassemant (Mem. Acad., Paris, 1746). 
In i757Jie presented a telescope to the king, so accurately driven 
by clockwork that it would follow a star all night long. 
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The English micTometv-ttW letkins the eMantUd ieaturei of 
Troughtoirs biigioal' hhiMtTuetiiDii gbove described,' The Uter 

- ' English artists have somewhat 

changed the mode of communi¬ 
cating motion to the elides, by 
attaching the screws perman¬ 
ently to the micrometer head and 
tapping each micrometer screw 
into its slide. Instead of making 
the shoulder of the screw a flat 
bearing surface, they have given 
the screw a sphcnoal bearing 
resting in a hollow cone (fig. 4) 
attached to the end of the box. 
The French artists still retain 
Troughton's form. 

Fraunhofer's Filar Micrometer .—The micrometer represented in 
fig. ' is the original Merz micrometer of the Cape Observatory, njade 

k 




Fig. 5. 

on Fraunhofer’s model. S is the head of the micrometer screw 
proper, s that of the screw moving the slide to which the so-called 
' fixed wob " is attached, s' that of a screw which moves the eye¬ 
piece £. C is the clamp and M the slow motion in position angle. 
L, 1- are tubes attached to a larger tube N; the latter fits loosely on 
a strong hollow cylinder which terminates in the screw V, By 
this screw the whole apparatus is attached to the telescope. The 
noszles of small lamps are inserted in the tubes L, L, for illuminat¬ 
ing the webs in a dark field; the light from these lamps is admitted 
through apertures in the strong hollow cylinder above mentioned 
(for illumination, see p, 3S5), In this micrometer the three slides 
moved by S, s, and s' arc simple dovetails. The lowest of these slides 
reposes upon a loundatiou-platc pp, into one end of which the screw 
,s is tapped, in the middle of this slide a stifAy fitting brass disk is 
insericci, to which a small turn-table motion may be communicated 
by an attached arm, acted on by two fine uppo.sing screws accessible 
lo tlic astronomer; and by their means the " fixed web " may be 
lendercd strictly ])arallcl with the movable one. Another web is 
fixed parallel to the axis of the screw, as nearly as possible in the ,samc 
plane with it and passing through the axis of rotation of the micro¬ 
meter, For the internal structural details of the micrometer the 
reader is referred to the article " Micrometer " in the gth edition 
of the Encyclopaedia Britanmca. 

To use the instrument, it is well first to adjust the web moved by 
the screw S. so that its point of intersection with the web (commonly 
called the " position-web ”). which is parallel to the axis of the screw, 
shall be nearly coincident with the axis of rotation of the micrometer 
box. For this purpose it is oniy necessary to direct the telescope 
to some di.stant object, bisect that object with the movable wire, 
and read the number of revolutions ana parts of a revolution of the 
screw ; now reverse the micrometer box 180° and repeat the observa¬ 
tion ; the mean of the two readings will be the point required. Now 
direct the telescope to a star near the equator and so that the star's 
image in its diurnal motion shall pass across the intersection of the 
two webs which mark the axis of rotation of the micrometer box. 
Then, as the diurnal motion causes the star-image to travel away 
from the axis of rotation, the micrometer box is rotated till the 
image of the star when at a considerable distance from the axis is 
bisected by the position-web. The micrometer is now clamped in 
position-angle by the clamp C, the star again brought back to 
the axis, and ddicate adjustment given in position-angle by the 
slow-motion screw M. till the star-image remains bisected whilst 
it traverses the whole length of the j»sition-web by the diurnal 
motion only. This determines the reading of the position-circle 
corresponding to position-angle go' or 270°.“ 

^ When it is remembered that the measurements of the Struves, 
Dembowski, Secchi, the Bonds, Maclear and of most modern 
European astronomers have been made with Fraunhofer or Merz 
micrometers it is not too much to say that fig. 5 represents ^e instru¬ 
ment with which a half of the astronomical measurements of the igth 
century were made. 

‘ For the corrections applicable to measures of position-angle 
in difierent hour angles, on account of errors of the equatorial instru¬ 
ment and of refraction, see Cbauvenet's Practical attd Spherical 
Astronomy, ii. 392 and 450. 


llM poeftfon-aagiM of A>ubl« .stars are.-reekonsd from' north 
through east, the brighter star being taken as origin.. .,70 observe 
the .position-angle of a double star it js oidy necesioiy to 
turn the positlon-web so that it shall be parmlel to the line 
joining the centres of the components of tbe .doat^ star. 

To test this parallelism the single web must be made tO' 
bisect the linages of both components simultaneously, as. 
in'fig. 6, because it is evident t^t if the two components 
of the double star are not exactly equal in magnitude, 
there will be great tendency to systematic error if the web Fiq'. .fi 
is placed on one side or other of the stars. 

To avoid such error Dawes used double wires, not spider 
webs, placing tte image of the star symmetric^y between 
these wires, as in fig. 7, and believed that by the use of wires, 
much thicker than spider webs, the eye could estimate 
more accurately the symmetry of the star-images with 
respect to the wires. Other astronomers use the two 
distance-measuring webs, placed at a convenient distance 
apart, for position wires. This plan has the advantage of 
permitting easy adjustment of the webs to such a distance 
apart as may be found moat suitable for the particular 
observation, but has the disadvantage that it does not 
permit the zero of the position-cirde to be determined with Fig. 7. 
the same accuracy; because, whilst by means of the screws' 

(fig. 5) the eyepiece can be made to follow the star for a considerable 
distance along a position-web parallel to the screw, the bisection of 
the web by a star moving by the diurnal motion at light angles to the 
micrometer screw can only be followed for a limitM distance, viz. 
the field of the eyepiece. But, as the angle between the position- 
web and the distance-webs is a constkat, the remedy is to determine 
that angle (idwa^ 'very nearly a right angle) by any independent 
method and employ the distanoe-WM>s as position-webs in the way 
described, using the pOsition-web only to determine the instan¬ 
taneous index error of the position-circle. 

To measure distances with the Fraunhofer micrometer, the posi¬ 
tion-circle is clasaped at the true position-angle of the star, and the 
telescope is movedby its slow motions so that the component A of the 
star is bisected by the fixed wire; the other Component B is then 
bisected by the web, which is moved by the graduated head S. 
Next the star B is bisected by the fixed web and A by the movable 
one. The diflerence between the two readings of S is then twice 
the distance between A and B. 

The great improvement now introduced into all the best micro¬ 
meters is to provide a screw s, which, not as in the Fraunhofer micro¬ 
meter, moves only one of the wires, but which moves the whole 
micrometer box. i.e. moves both webs together with respect to the 
star's image in the direction of the axis of the screw. Thus the fixed 
wire can be set exactly on star A by the screw s, while star B is 
simultaneously bisected by the movable wire, or vice versa, without 
disturbing the reading for coincidence of the wires. No one, unless he 
has previously worked without such an arrangement, can fully appre¬ 
ciate the advantage of bringing up a star to bisection by moving 
a micrometer with a delicate screw-motion, instead of having to 
change the direction of the axis of a huge telescope for the same 
purpose. When it is further remembered that the earlier telescopes 
were not provided with the modern slow motions in right ascension 
and that the Struves, in their extensive labours among the double 

stars, used to complete 
their bisections of the fixed 
wire by a pressure of the 
finger on the side of the 
tute, one is puzzled 
whether more to wonder 
at such poor adaptation 
of means to ends or the 
patience and skill which, 
with such means, led to 
such results.’ Dawes, who 
employed a micrometer of 
the English type (figs, i, 2 
and 3), used to bolt the- 
bead of one of the screws, 
and the instrument was 
provided with a slipping 
piece, giving motion to 
the micrometer by screws 
acting on two slides, one in 
right ascension, the other 
in declination, so that 
*' either of the webs can 
be placed upon either com¬ 
ponent of a double star 
with ease and certainty " 
{Mem. R.A.S. xxxv. 139). 

'The micrometer shown 
in fig. 8 was made by 
Fig. g represents the same 



Fig. 6. 

Repsolds for the Cape Observatory. 


’ Professor Watsen used to say, " After all, the most Important 
part of a telescope is the man at the small end." 
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micrometer with the upper side of the box removed. The letters in 
tile description refer to Mth hgures. 

S is the head of the micrometer screw, s that of the screw 
by which the micrometer box is moved relative to the plate / (fig. 8), 
s that of the screw which moves the eyepiece slide. K is the clamp 
in position an^le, P the slow motion screw in position-angle; 
pp Is the position circle, K, R its two readers. The latter are in 
fact little microscopes carrying a vernier etched on glass, in lieu 
of a filar micrometer. These verniers can be read to i'. and 
estimated to o''2. 1) is the drum-head which gives the fraction 
of a revolution, d that which gives the whole number of revolu¬ 
tions, 1 is the index or pointer at which both drums are read. 
This index is shown in fig. 9, but only its mode of attach¬ 
ment (X, fig. g) in fig. 8. The teeth of the pinion s, fig. g. 
are cut on the axis of the micrometer screw. The drum d and 
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its attached tooth wheel are ground to turn smoothly on the axis 
of the screw. The pinion t and the toothed wheel d are connected 
by an intermediate wheel and pinion V; the numbers of teeth in the 
wheels and pinions are so proportioned that twenty-four revolutions 
of the micrometer screw produce one revolution of the drum and 
wheel <1. The divisions of botli drums are conveniently read, simul¬ 
taneously, by the lens p; at night the lamp which illuminates the webs 
and the position-circle also illuminate.s the drum heads (see on 
illumination p. 385). uaau is the web-frame (fig. g), 87 is a single rod 
consisting of two cylinders accurately fitting in the ends of the micro¬ 
meter box, the larger cylinder being at 8. There is a hole in the web- 
frame which smoothly fits the larger cylinder at 8', and another 
which similarly fits the smaller cylinder at y‘. A spiral spring, 
coiled round the cylinder 7, resting one end on the shoulder 
formed by the difierence of the diameters of the cylinders j8 and 7 
and the other on the inside of tlie web-frame, presses the latter con¬ 
tinuously towards 7. Contact of the web-frame of the micrometer 
with the side of the box at 7 would therefore take place, were it not 
for the micrometer screw. This screw fits neatly in the end ^ ^e 
box at t, passes loosely through the web-frame at is tapped into 
the frame at f', and its end rests on a flat hardened surface at f. 
Rotation of the web-frame about 87 is prevented by the heads of the 
screws at w; the head of the screw on the lower side of the frame 
reposes ou the plane n, that on the upper side (fig. g) touches 
lightly on the inner surface of the lid of the box. Such rotation 
can opviously be controlled within limits that need not be further 
considered. But freedom of rotation in the plane of the paper 
(fig. 9) is only prevented by good fitting of the holes 8'7'; and, 
since the weight of the slide is on one side of the screw, misfit here 
will have the effect of changing the reading for coincidence of the 
movable with the fixed web in reverse positions of the micrometer. 
With the Cape micrometer a systematic diftcrence has been tound 
in the coincidence point for head above and head bdow amounting 
to o*'i4. This corresponds, in the,Cape instrument, with an excess 
of the diameters of the holes over those of the cylinders of about 
i^sifth of an inch—a quantity so smgll as to imply good workman¬ 
ship, though it involves a systematic er ror which is very much larger 
than the probable error of a single determination of the coincidence 
point. The obvious remedy is to make all measures on opposite 
sides of the fixed web before reversing in position-angle—a precau¬ 
tion, however, which no careful observer would neglect. In measur¬ 
ing differences of declination, where the stars are brought up by the 
diurnal motion, this precailtion cannot be adopted, Isecause it is 


necenary always to bisect the preceding star with the fixed web. 
But in At measures index error can be eliminated by bisecting both 
stars 'With the same web (or different webs of known interval fixed 
on the same frame), and not employing the fixed web at all. The 
discordance in zero, when known to exist, is really of no consequence, 
because the observations can be so arranged as to eliminate it/ 

The box is mounted on a strong hollow steel cylinder CC (fig. 9) 
by holes ij, t in the ends of the box, which fit the cylinder closely 
and smoothly. The c Under is rigidly fixed in the studs C, C, and 
these are attached to the foundation plate /, The cylinder contains 
towards s a sliding rod, and towards t a compressed spiral spring. 
There is thus a thrust outwards of the spring upon the hollow cap 
W (attached outside the box), and a thrust of the rod upon the end 
of the screw s. Tlie position of the box relative to the plate /, in 
the direction of measurement, depends therefore on the distance 
between the end of the screw i and the fixed stud C. A screwing in 
of s thus causes the box to move to the left, and vice versa. Rotation 
of tte box round CC is prevented by downward pressure of the 
spring 7, on a projection attached fo the side of the box. The 
amount of this pressure is regulated by the screw r'. 

The short screw whose divided milled head is <r shifts the zero 
of the micrometer by pushing, without turning, the short sliding 
rod whose flat end forms the point d'appui of the micrometer screw 
at C- The pitch of the screw a is the same as that of the measuring 
screw (50 threads to the inch), and its motion can be limited by a 
stim to half a revolution, 

'The five fixed webs are attached to the table tt, which is secured 
to the bottom of the box by the screws p. The three movable 
webs arc attached to the projections XX on the frame oa. The plane 
surfaces tt and xx are composed of a bronze of very close texture, 
which appears capable of receiving a finish having almost the truth 
and polish of an optical surface. It seems also to take a very clear. 
V cut, as the webs can be laid in their furrows with an astonishing 
case and precision. Tliese furrows have apparently been cut in 
sttu with a very accurate engine; for not the slightest departure 
from parallelism can be detected in any of the movable webs relative 
to the fixed webs. Extraordinary care has evidently been bestowed 
in adjusting the parallelism and distance of the planes t and X, so 
that the movable wires shall almost, but not quite, touch the 
surface t. The varnish to fix the webs is applied, not on the 
Surface t as is usual, but on a bevel for the purpose,* the position 
of the webs depending on their tension to keep them in their furrows. 
The result is that no trace of " fiddling " exists, and the movable 
and fixed webs come sharply together in focus with the highest 
powers, Under such powers the webs can be brought into apparent 
contact with such precision and delicacy that the uncertainty of 
measurement seems to lie as much in the estimation of the fraction 
of the division of the head as in the accuracy of the contact. Tt is 
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a convenient feature in Repsolds' micrometer that the webs are 
very near the inner surface of the top of the box, so that the eye 
is not brought inconveniently cloee to the plate when high powers 
are used. 

Another excellent micrometer, originally ba-sed on a model by 
Clark of Cambridge, Massachusetts, has been largely used by Burn¬ 
ham and others in America. The form, as constructed by Warner 
and Swasey for the 40-in. Yerkes telescope, is shown in figs. 10 and 11. 
The micrometer box, and of course with it the whole system of spider 
webs, is moved by the screw s, whilst the measuring web is indepen¬ 
dently moved by the screw S. The other parts of the instrument 
will be readily understood from the figure without further explana¬ 
tion. Thfc method of counting the total nuiftber of revolutions 
gives more friction and is less convenient than Repsolds', and no 
provision seems to be made for illuminating the micrometer head in 
the practical and convenient plan adopted by Repsolds. 

Repsolds' more recent form of the spider-line micrometer (since 

t Ttfb marks of varnish so appfled will be seen in fig. 9. 
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1893) for large telescopes is shovn In Quick motion in posi- 

bon-angle for rough setting pr for the measurement of close doWe 
stars IS given by the large ring R. The micrometer is clamped in 
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Fig. II, 

position-angle by the screw K and slow motion in position-anele is 
given by the screw p. The smaU drum-head T opposite the micro¬ 
meter head b turns a screw which acts upon a short cylinder that 
cannot turn but can move only in the direction of the axis of the 
micrometer screw. The end-plane of this cylinder receives the pres¬ 
sure of tlie micrometer screw, so that by turning the small drum-bead 
^e comcu cnce-reading of the movable weh with the fixed web can 
be changed, and thus any given angle can be measured with diflerent 
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parte of the micrometer screw in order to eliminate the effects of 
penMic error of the screw. The electric lamp a gives illumination 
of the webs in a dark field, nearly in the manner described lor the 
t-ape tr^t circle micrometer; the intensity of illumination is 
regulated by a carbon*resiitance controlled by the screw b The 
Ump c illuminates the drum-head and also, by reflection, the por- 
i^ns of the position-circle which come under the microscopes d and «. 
ine head / is a switch which enables the observer to illuminate lamp 
a or c at pleasure. These lamps, although shown in the figure, are 
m reiUity covered so as not to shine upon the observer's eye The 
mutation of the field is given by a lamp near the object glass, 
controlled by a switch near the micrometer. 

Ite^lds in more recent mi^netera under construction give a 
wcond inotlon to the eyepiece, at right angles to the axis of the 
aerometer screw; this enables the observer to determine the zero 


of position-angle for his movable webs with the sapic accuracy as 
he formerly could only do for the so-called posttiestiuigle webe. 
Repsolds also provide two insulated sliding contact rings instead 
of the smgle ring g, so that the electric current for iUominating the 
lamps does not pass through the instrument itself but may come 
to the ifocrometer from the storage battery through two Insulated 
1“^- The same firm is also oonetruoting a micrometer in which 
the readings of the head are printed on a band of paper insteoil 
of being read off at the time of observation. 

Instruments have been invented by Alvan Clark and Sir Howard 
Grubb for measuring with the spider-line micrometer angles which 
are larger than the field of view of the eyepiece. In both cases two 
eyepieces are employed, one to view each separate web. One draw- 
DftCK to this lorni of instruinent is that tho two webs cannot bo viewed 
simultaneously, and therefore the observer must roiy on the steadi¬ 
ness of rate of tte clockwork and uniformity in the conditions 
of refraction whilst the eye is moved from one eyepiece to the 
other. 

Clark's micrometer was exhibited at the June meeting of the Royal 
Astronomical Society in 1839 {Monthly Notices, RA.S., vol. xix.). 
Grubb’s duplex micrometer is describe in the gib edition of the 
Encyclopaedia Britannica. Some examples of use of the latter are 
given by Profossor Priti^rd (Mem. R.A.S. xlvii. 4-ia), .who esti¬ 
mates the accuracy attainable with the .duplex micrometer as equal 
to that of the beliometer; but as few measures of permanent value 
have been m^e ^th the instrument, and those made exhibit an 
accur^y far inferior to that of the beliometer, it is unnecessary to 
describe the instrument here in greater detail. 

The Reading Micrometer~MicrQscope ,—^Micrometers used for sub¬ 
dividing the spaces on graduated circles and scales have, in general 
only a single pair of cross-webs or parallel webs moved by a single 
screw. The normal form of the ap]uratns is shown in figs. 13 and 14. 

C i.s the objective, D the micrometer box, £ 
the graduated head of the screw, G the milled 
I' head by which the screw cc is turned, A an 
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eyepiece sliding in a tube B, aa (fig. 14) the slide, and b, b the spiral 
spniigs. The focal length of the objective and the distance between 
the optical centre of the lens and the webs are so arranged that 
images of the divisfons are formed in the plane of the webs, and the 
pitch of the screw is such that one division of the scale corresponds 
with some whole number of revolutions of the screw. 

There is what is technically called a " comb ” inserted in the 
micrometer box at d (fig- 14)—its upper surface being nearly in the 
plane of the wires. 'This comb does not move with reference to the 
box, and serves to indicate the whole revolution of which a fraction 
is read on the bead. In fig. 14 a division is represented bisected by 
cro^ webs, and five revolutions of the screw correspond with one 
division of the scale. In all modem reading micrometeiB the cross 
webs of fig. 14 are replaced by parallel webs embracing the division 
(fig. 1.4). The means for changing the length of the tube 
and the distance of C from the scale are omitted in the 
figure. These appliances are required if the " run " has 
to be accurately adjusted. By " run" is meant the 
difference between the intended whole number of. screw- 
revolutions and the actual measures of the space tietween 11 
two advent divisions of the scale in turns of the screw Fltt. is. 
divided by the number of intended revolutions. , In . 
delicate researches two divisions of the scale should always be read 
not merely for increased accuracy but to obtain the correctioiia for 
run from the observations themselves, 

Repsolds employ for the micrometers of their reading microscopes 
the form of construction shown in fig. 9, omitting, of course, the 
motion of tlw whole micrometer box given by t^ screw s for ^ose 
cases in which the axis of the micrometer is supposed to remain 
constant in position, aa, for example, in the cose of the: reading 
microscopes of transit circles (see Transit Circle). 

But when the relative positions of two adjacent objects or scale- 
mvisions have to be determined (as, for example, in the case of 
hohometer scales), much time is saved by retaining the motion of 
the micrometer box. One double web. fixed in the box, is painted 
symmetrically, aa in fig. 15, on one of the scales, by moving the whole 
Mcrometer box by means of the screw s; the paii- of wobs, moved 
by the screw S. is then pointed upon an adjacent division on the 
other scale. If the reading for coincidence of the movable with the 
fixed webs is known, we then obtain from the single reading of S 
the difference from coincidence of the divisions of the two scales, 
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It u gener^)r possible So to arrange the method oi observation 
as to eliminate the efieot of an error in " the reading ior coinci> 
dence of the webs '* Icun the results. This excalletit time-saving 
contrivance has also been used in Gill's apparatus for measuring 
astrogranhic plates (see below). 

Ghost M^omeUr.-^C. £. Burton and Sir Howard Grubb (MotUhly 
Noiioes^ xU. 3^. after calling attention to J. von Lament's paper 
(/oArbttcA <A. S. b, MUnchcfty p. 187), and K. L. von Littrow’s 
paper (iVoc. of Vienna Acad, of Sciences, xx. 25.^) on a like subject, 
proceed to describe a most ingenious form of Ghost Micrometer," 
m whi^ the imofie of a hm line or lines ruled in (or rather out 
through) a silver film deposited on glass is formed at the common 
fo<ms of an object-glass and eyepiece of a telescope. A faint light 
bang thrown on ^e outside of the silvered plate, there appear 
bright lines in the field of view. We have not Wd an opportunity 
of testing this, nor Grubb's more recent modeh; but, should it bo 
found jxstsible to produce such images satisfactorily, without 
distortion and with an apparatus convenient and rigid in form, 
such micrometers may po^bly supersede tlie filar 
micrometer. Their ab^lute ire^om from diffraotion, 
the perfect conttol of the illumination and thickness 
of the lines, and the accuracy with which it will 
ho possible to oonstruct scales foi' zone observations 
will bo important featuree of the new method. 

The Astrographie Micromeier or Utasuting 
Machine .—^The application'of photography to exact 
astronomy has created the necessity for new forms 
of apparatus to measure the relative positions of 
steHu- and planetary images on photographic plates, 
and the reliuivc positions of Imes in photographic 
spectra. 

Especially important lias been the problem uf 
mea-suring the " catalogue plates " of the international 
Carle du del —a work that implies the determination 
of the positions of some millions of stars—that is to 
say, of all stars to the nth or lath magnitude. The 
problem has been how to accomplish this work with 
Ihc minimum of labour consistent with the desired 
accuracy. The adoption of a riseau photographed 
upon the plate has greatly facilitated the procedure. 

.\ plate of pamllel-Hurfaccd glass has a fdm of silver 
deposited upon it. On this film is ruled a system of 
lines 5 mm. apart, and another similar system of lines 
at right angles to the first, thus dividing the silvered 
surface of the plate into squares 3 mm. on the side. 

Tlic cutter employed to rule these lines removes the 
silver in fine lines from the surface of the gkess. 

Thus, if a photographic plate, before it is exposed in 
the telescope, is placed with its sensitive surface nearly 
in contact with the silvered surface of this rtaeaxi, 
and if parallel light, nonnal to the surface of the plate, 
is allowed to fall on the silvered film through the glass 
on which the film has been deposited, that light will 
pass through the fine lines in the silver film where the 
silver lias bMn removed by the cutter, but will other¬ 
wise be intercepted by the silver film. ITins a 
latent image of the “ riseau-Unes " will be fonaed 
on the sensitive plate, and, when the latter has 
been exposed to the sky in the telescope, we obtain, on develop¬ 
ment, a negative of the images both of the stars and of the 
rtseau-lines. If the errors of the rectangular co-ordinate.s al 
then lines are known, the problem of determining the co-ordiaates 
of any star-imaga on the plate becomes reduced to the comparatively 
simple one of interpolating the co-ordinates of the star relative to the 
aides oi the y mm, square within which that image is included. This 
intetpolation can, oi course, be accomplished with the aid of a 
mierometer-micPMcope whose optical aocis is normal to the plate, 
provided that the plate is mounted on slides which enable the 
ohnerver to bring the rtsenn-squares successively under the 
microacope. 

This B3^tem has an additional advantage beyond its convenifnoc, 
via that if uy distortion of the film takes pUee during development 
tfaa sanM distortian will be communicated both to the star-images 
and to the rtoewu-lines, and consequently its effect will be eliminated 
from the resulting star co-ordinates, except in so iaras the distortion 
within the j mm. square is of an nregular character; this exception 
is hardly worth consideration. An originally unanticipated difficulty 
has arisen from the fact that the rtoeau-hnes have not been ruled 
on yfiates of optical glass with optical surfaces, and that, in consc- 
quance of irregular refraction in die glass plate, the rays do not 
always pass through the silver film-lines m a direction strictly 
normal to the silvered surface; therefore, if the sensitive surface of 
the photographic plate is not in contact with the silver film of the 
toseau, the undeveloped pUstographic copy of the rtseau may in 
such a cose not be an exact r^roduetkm of the silvered rtseau. 
It is practically imposilble to work with the sensitive film in contact 


with tile rtsean-film, not only' becanse dust particles and contact 
would injure the silver film, out also because tlie plate^taae used 
for t^ pbotogiapluc plates is seldom a perfect plane. The discre¬ 
pancies produced in this way are, however, very small, if care is 
taken to minimize the distance between the silver film and the 
photographic plate and to select a reasonably good piece of glass for 
the rOseau. For very refined work, however, the irregularities in the 
reproduction of the reseau may be studied by comparing the measures 
of the original rOseau with the mean of corresponding measures of a 
number of photographed copies of it. 

At Greenwich, Oxford and several other observatories, instMid of 
measuring the distances of the star's image from the opposlto aides 
of the 3 mm. rtoeau-squan by means of a spider-line mi^ottetar, a 
glass scale, on the plan shown in fig. 16, is employed in ^e common 
locns of the objective and the eyepiece. The image of the star is 
set upon the intersections of the lines of the central cross, and tlie 
potitibns of the rfiseau-lines are read off by estimation to of a 
division on the glass scale. As each division corresponds to 3 sec. 
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Eig. 16.—Diagram of the diaphragm in eyepieces of the micrometer used lor 
measuring the plates of the Astrographic Catalogue, 
of are, the nearest estimate corresponds with a nominal accuracy 
of ± o'3'. This involves a loss ol accuracy because, with a spider- 
Ime micrometer, the accidental error of pointing is of the order ul 
i 01' of arc. 

In the measuring machines in general use tiie field oi view, as in 
the case of the glass-scale micrometer, is sufficiently large to include 
the image of the 3 mm. square. The microscope or viewing telescope 
is fitted with a spider-line micrometer having two screws at right 
angles to each otiier, by means of which readings can be made first 
on one r6Beau-line, then on the star, and finmly on the opposite 
r68eau-l ic in both co-ordinates. This form of micrometer is of course 
capable u giving results of high precision, but the drawback is that 
the process involves a minimum of six pointings and the entering of 
six screw-head readings in order to measure the two co-ordinates of 
the star. 

GUI's Measuring Machine. —Sir David Gill {Monihiy Notices, 
S.A.a. lix. 61) devised a measuring machine which cuii^ines the 
rapidity oi the glass-scale micrometer with the accuracy of tiie spider¬ 
line micrometer and simplifies tlie reductions oi the observations 
at tiie same time. The essential conditions of the instrument 
are :— 

I. Tlie ol^BCt glass of the micrometer-microscope is placed midway ' 
between the plane of the photographic plate and the plane of the 
micrometer webs. 

3. The micromerter is provided with a " fixed square " 3 mm x 
3 mm., the sides of this square being parallel spider webs 4' oi arc 
apart; the sue ol the square is ■yjpmeH irom centre to centre of 
tfaese double weba _ 
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Mexico was formeily one of the worst drained large cities of the 
New World, its subsoil being pcruunently saturated and its artificial 
drainage being through open ditches into the San Lazaro Canal 
which nominally discharged into Lake Texcoco. The difference in 
level between the city and the lake being less than six feat and the 
lake having no natural outlet, typhus fever became a common epi¬ 
demic in its lower and poorer sections. The earliest effort to correct 
this evil was by the Dutch engineer Maartens (Sran., Martinez), 
who planned a deep cutting through Nochistongo Hill, north of the 
city, to carry away the overflow of Lake Zumpango (7493 ft. 
elevation) to the river Tula, a tributary of the Panuco. The cutting 
was 13 m. long and is known as the Taju de Nochistongo. it was 
begun in 1O07—a year when the city was completely flooded—but 
was not completed until 17^, and then it was found ttiat the city 
was still subject to partial inundations, although an enormous sum 
of money and 70,000 lives oi Indian labourers bad been expended 
upon it. The worst inundation in the history oi the city occurred 
in ibZ9, when its streets were covered to a depth of 3 ft. and 
remained flooded until 11)34. ^850 President Ignacio (^moninrt 

invited tenders for drainage works conditional on the use of waste 
waters for irrigation purposes, and the plan executed consists oi a 
canal and tunnel 43 m. lung, starting from the ea.st side and 4^ ft. 
below the mean level of the city and running north to Zumpango 
and thence eastward into a tunnel over (> m. long, which discharges 
into a small tributary of the Panuco river near the village of 
Tequixquiac. The greatest depth of the tunnel is 308 ft. below the 
surface. The works were inaugurated in 1900. 

For the water supply the Aztecs used the main causeway through 
their city as a dam to separate the iresh water from the hills from 
the brackish water of Texcoco, and obtained drinking water from 
a spring at the base of the hill of Chapultepec. The Spaniards 
added three other springs to the supply and constructed two long 
aqueducts to bring it into the city. Three other sources were 
added during the 19th ccntiii'y, and in 1899-1900 steps were taken 
to secure a further supply from the Rio Hondo. Besides these there 
are ti public and 1375 pnvate artesian wells in the city. All these 
sources arc estimated to yield about zzo to 230 litres per head. 

Considerable attention has always been given to education in 
Mexico, but in colomai times it was limited in scope, and to thu 
dominant classes. The old university of Mexico, with its laculties 
of theology, law and medicine (founded 1551 and inaugurated 1333), 
ceased to exist in 1863 and was succooded by schools oi engineering, 
law and medicine, which have been signally succussiul. The 
government also maintams schools of agriculture, commerce, fine 
arts, music, pharmacy, teclmology, and an admirable preparatory 
or high school, besides a large number of primary and secondary 
schools lor winch modem school buildings have l>cen erected. 
Norm^ and industrial schools for both sexes ore maiutained, the 
latter {arles y oficios) performing a very important service ior the 
poorer classes. In 1908 there were 333 government .schools in the 
city, including 13 professional and irchnical schools, and nearly 
200 private schools. There are also several scientific organizations 
and societies. The Mexican Geographical Society (Sociedad mext- 
cana de geografia y estadistica), founded in 1833, has rendered 
invaluable services in the work of exploration and publication; 
there are also the Geological Society, the Association of Engineers 
and Architects, and the Society oi Natural History. 

Through lack of water-power and cheap fuel Mexico has never 
been rated as a manufacturing city. However, the development of 
electric power, and the possibility of transmitting it for long dis¬ 
tances, have worked a noteworthy change in this respect, and a 
large number of industries liave been added in recent years. The 
largest of these electric-power plants is on the Neeaxa and Tenango 
rivers, in the state oi Puebla, 92 m. from the city, which is designed 
to furnish 40,000 horse-power for indu-strial and lighting purposes, 
and a duplicate plant was decided upon in 1904. Another plant 
is in the suburb of San Lazaro, the current being distributed by 
over luo m. of underground mains in the city and many miles of 
overhead wires in its outskirts and suburbs. Other plants are at 
San lidefonso, 12 m, distant, and on the Churubusco river, 10 m. 
south. According to a British consular report ior 1904 there were 
133 manufacturing establishments in the city producing, cotton, 
linen and silk textiles, leather, boots and shoes, ^cohol and alcoholic 
beverages, beer, flour, conserves and candied fruits, cigars and 
cigarettes, Italian pastes, chocolate, starch, hats, oils, ice, furniture, 
pianos and other musical instruments, matches, beds, candles, 
chemicals, iron and steel, printing-type, paint and varnish, glass, 
looking-glass, cement and artificial stone, earthenware, bricks and 
tiles, soap, cardboard, papier michfe, cartridges and explosives, 
white lead, perfumery, carriages and wagons, and corks. To 
these should be added the foundries and iron-working shops 
which add so much to the prosperity of modem Mexico. 
Perhaps the most important of these manufactories are the cotton 
mills, of which there are 13, and the cigar and cigarette iactories, 
oi which ttare are 10. In the suburbs, oils, chemicals, cigarettes 
and brid&flm made at Tacuba; cotton textiles at Contretas, San 
Angel aim Tlalpam; paper and boots at Tacubaya, and bricks at 
Mixcoac and Ooyoucan. A little farther away are the woollen 
mills of San lidefonso, the paper-mills of San Rafael, and Important 
toorks for the mannfacture of railway rolling stock. 


The railway connexions include direct communication wdth one 
port on the GuU coast and with two on the Pacifio—lines were 
under construction in 1909 to two other Pacific ports—and indirect 
communication with two on the Gulf. The Mexican and Inter- 
oceanic lines connect with Vera Cruz, the Mexican Central with 
Manzanillo, via Guadalajara and Colima, and the Vera Cruz A 
Pacific (from Cordoba) with the Tehuantepec line and the port of 
Salina Cruz. The last-mentioned line also gives indirect connexion 
with the jxirt of Coatzacoalcos, and the Mexican Central, via San 
Luis Potosi, with Tampico. A southern extension of the Mexican 
Central, via Cuernavaca, has reached the Balsas river and will lx.- 
extended to Acapulco, once the chief Pacific port of Mexico and tlie 
d6p6t for the rich Philippine trade. A Mexican extension of the 
(American) Southern Pacific which has been completed from Nogales 
to Mazatlan is to be extended to Guadalajara, which will give the 
national capital direct communication with the thriving ports of 
Mazatlan and Guaymas. In addition to tliesc, the Mexican Central 
and Mexican National, now consolidated, give communication with 
the northern capitals and the United States, and the Mexican 
Southern runs southward, via Puebla, to the city of Oaxaca. These 
railways, with the shorter lines radiating from the city, connect it 
with nearly all the state capitals and princijial ports. 

The population by the census of 1900 was 344,721 -an increase 
of 14,947 over the returns of 1895. The great majority of the 
inhabitants is composed of Indians and half-breeds, from whom 
come the factory workers, labourers, servants, porters and other 
menial wage-earners. In iurmor times Mexico was overrun with 
mendicants {pordioieroi), vagrants and criminals (raieroi), and the 
‘‘ Portali's de las Flores " on the cast of the Plaza Mayor was a 
favourite “ hunting-ground " for them liecause of its proximity to 
the cathedral; but modem conditions have largely reduced this 
evil. The foreign population mcludes many capitalists and in¬ 
dustrial managers who are doing much to develop the country, 
the American colony being concentrated in a fine modern residential 
district on the south-western side of the city. 

History .—The City of Moxiro dates, traditionally, from the 
year 1325 or 1327, when the Aztecs settled on an island in Lake 
Texcoco. The Aztec name of the city was Tenochtitldn, derived 
either from Tenoch, one of their priests and leaders, or 
from tenuck, the Indian name for tlie “ nopal,” which is 
associated with its foundation. The modem name is derived 
from Mexitli, one of the names of the Aztec, god of war 
Huitzilopochtli, which name was later on applied also to the 
Aztecs themselves. The island settlement, which was practi¬ 
cally a lake-village built on islets—some of them undoubted!.!' 
artificial, and perched on stakes—grew rapidly with the in¬ 
creasing power and civilization of its inhabitants, who had 
the remains of an earlier civilization (Tula, TeotihuacAn, Cholula, 
and other older towns) to assist in their development. About 
the middle of the 15th century their mud-and-rush dwellings 
were partly replaced by stone structures, grouped around the 
central enclosure of the great teocalli, and bordering the cause¬ 
ways leading to the mainland. The town had reached its 
highest development when the Spaniards appeared in 1519, when 
it is said to have had, including suburban towns, a total of 60,000 
dwellings, representing about 300,000 inhabitants. It was at 
that time about 12 m. in circumference, everywhere intersected 
by canals, and connected with the mainland by six long and 
solidly cnnstnicted causeways, as shown in the plan given in 
the edition of Cortes’s letters published at Nuremberg in 1524 
(reproduced in vol. i. of H. H. Bancroft’s History of Mexico, 
San Francisco, 1883, p. 280). Allowance should be made for 
the habit of exaggeration among the Spanish adventurers of 
that time, and also for the diplomacy of Corf 6s in magnifying his 
exploits to win the favour of his king. The truth is, without 
doubt, that the dwellings of the lower classes were still built of 
reeds and mud, and covered the greater part of the city’s area, 
otherwise it is impossible to understand how a mere handful of 
Spanish soldiers, without tools and explosives, could so easily 
have levelled it to the ground. After its almost total destruction 
in November 1521, Cort6s employed some 400,000 natives in 
rebuilding the city On its former site. Since then the lake has 
decreased greatly in extent, its area being reduced to 11J sq. m< 
and its shore-line being more than 3 m. distant from the 
city it once surrounded. During Spanish rule the only break 
in the ordinary course of events was the revolt of 
resulted in the destruction of the municipal buildii4 giH^^(lfc e 
city was not much disturbed bv the struggle for indHpiMiKb, 
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but it wBE afterwards the scene of many a revolution until the 
dictatorial authority of Foriirio Diaz put an end to petty 
pronuDciamentos and partisan intrigues. 

In the war between Mexico and the United States the most 
decisive campaign was that of General Winfield Scott directed 
against the Mexican capital. With the advanced guard of an 
army of about io,ooq men he arrived on the loth of August 
1847 Ayolta, on the national road 16 m. south-east of the city; 
but as the approaches from this direction were very strongly 
fortified ho cut a new road southward along the eastern shore 
of Lake Chaleo and westward along the southern shore of lakes 
Chaleo and Xochimilco to San Augustin, where his army arrived 
on the 17th and i8th of August. The city was now 10 m. 
distant by a direct road to the northward, but as the village of 
San Antonio, only 3 m. ahead, was strongly fortified, another 
short detour was made to the we.stward by cutting a road through 
a field of broken lava. This movement brought the Americans 
to the hill of Contreras, which was held by General Valencia 
with a force of some 7000 and 22 pieces of artillery, while 
President Santa Anna was in the neighbourhood with reinforce¬ 
ments numbering 12,000 or more. The Mexicans were routed 
on the morning of the 20th of August after suffering heavy 
losses. San Antonio was easily taken about noon of the same 
day, and in the afternoon the main division of the Mexican 
army was driven from the stone church and intrenchments at 
Churubusco. 'lliree day.s later General Scott agreed to an 
armistice, but Mexico rejected the terms of peace, and hostilities 
were resumed on the 7^ of September. During the armistice 
the American troops were quartered in and about the village 
of Tacubaya, about 2J m. west by south of the city. Near 
Tucubaya, on the north by west, were some massive stone build¬ 
ings known as K1 Molino del Key, or the King’s Mill. When 
attacked by the Americans under the immediate command of 
General W. J. Worth in the early morning of the 8th of September 
these buildings were defended by more than j 0,000 Mexicans 
under Generals Leon, Alvarez and Perez, and they were captured 
onlv after a most desperate fight, which cost the Americans 787 
killed and wounded and the Mexicans at least 2000 killed, 
wounded, and prisoners. To enter the city by way of the 
Tacubaya causeway it was still necessary for the Americans to 
capture Chapultepec. This hill, defended by about 4000 
Mexicans under General Nicolas Bravo, was bombarded on 
the 12th of September, and was carried by assault on the 13th. 
On the following day the City of Mexico surrendered. It was 
then occupied by the American army under General Winfield 
Scott, and held by them until the signing of the treaty of 
Guadalupe-Hidalgo (May 1848). 

The French intervention of 1861 led to a second occupation 
by a foreign power—a French military force under General Forcy 
taking possession in June 1863. Maximilian, archduke of 
Austria, was crowned emperor of Mexico in the cathedral in 
June 1864, and held possession of the capital until the 21st of 
June 1867, when it was captured by General Porfirio Diaz. 
Earthquake shocks are of frequent occurrence, but the city 
rarely suffers any material damage. The great earthquake 
shocks of the 30th and 31st of July 1909, however, caused 
considerable diimage in the city, and a few lives were lost. 

For further description see H. H. Bancroft, History of Mexico 
(0 vols., San Francisco, 1883); Robert S. Barrett, Standard Guide 
to the City of Mexico and Vicinity (Mexico, 1900); Thomas A. Janvier, 
The Mexican Guide. (5th od.. New York, 1890): D. Chamay, Ancient 
Cities of the Neat World (Eng. ver.. New York, 1887); and the 
Plano de la ciudad de Mixica, in the IHccionario encidopidico 
hispano-americano (Barcelona, 1893), xii. 740. 

MEXICO, FEDERAL DISTRICT OF, a territoty set apart 
for the independent and exclusive use of the Mexican Federal 
Government, occupying the south-eastern part of the Valley of 
Mexico, and taken from and lying within the State of Mexico, 
which forms its boundaries on ^1 sides except the south, where it 
touches the state of Morelos. Pop. (jgoo), 540,478, largely Indian 
and half-breeds; area, 463 sq. m., or according to later com¬ 
putation 1498! sq. kilom. (578^ sq. m.). The district is very 
ttregular in outline, its greatest length (N.W. to S.E.) being 30 m.. 
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and its greatest breadth 25 m. It was formerly divided into ono 
urban municipality and four ruralprefectures, but under the law 
of the 26th of March 1903 it is divided into 13 municipalities, 
Mexico, Guadalupe-Hidalgo, Atzcapotzalco, Tacuba, Tacubaya, 
Mixcoac, Cuajimalpa, San Angel, Coyoacan, Tlalpdm, Xochimiko, 
Idilpa Alta and Ixtapalapa; the first of these comprises the 
national capital and its immediate suburbs, and the other 12 the 
unequal divisions of the district with a considerable number of 
towns and villages. Indians and half-breeds form more than one- 
half of the rural population engaged in agriculture and gardening, 
beside which there is a large percentage employed in manufac¬ 
turing industries. The government of the district is exercised by 
the national executive in accordance with the organic law of 1903, 
though some measure of popular government is vested in 
municipal councils (ayuntamimios) elected by popular vote for 
terms of four years. These councils have lost much of their 
original legislative character, but they must be consulted in 
matters of local importance, such as water supply, sanitary 
works, and the exploitation or sale of municipal property, and 
in regard to all contracts affecting the municipality. They can 
veto by a two-thirds vote the execution of any contract or 
administrative project, which then, at the end of four months, 
if agaiii vetoed must be taken belore the President of the 
Republic for adjudication. The administrative officers, who 
are appointed by the national executive, consist of a governor 
of the federal district, the director-general of public works, 
and the president of the superior board of healtt. The three 
form a superior council of district government which exercises 
a supervisory and advisory power, “ revising, confirming, 
reforming or revoking the acts of each one of the members of 
the council, whenever these acts are called in question." The 
council also exercises a general supervision of the making of 
contracts. The governor represents the national government, 
w)d has special charge of the fire and police departments, prisons, 
imposition of penalties for violation of ordinances, public diver¬ 
sions and festivities, civil registry, street traffic, inspection of 
weights and measures, and the sale of intoxicating liquors. The 
director-general of public works has special charge of the water 
supply, streets and roads, parks, monuments, public lighting, 
drainage, street cleaning, public buildings not under federal 
control, cemeteries, slaughter-houses and markets, building 
operations, and all municipal or communal property. Tlie 
president of the superior board of health has charge of all 
sanitary works, general sanitary inspection, the sanitary adminis¬ 
tration of markets, slaughter-houses and cemeteries, and the 
introduction of meats from other localities. The government 
of the district is copied, in part, from that of the District of 
Columbia in the United States, but its citizens are not dis- 
franchi.sed. They elect the ayuntamientos, which exercise no 
slight influence in local affairs, and, like any stale, elect senators 
and deputies to tlie National Congress. 

The principal towns of the district, some of which are merely 
suburbs of the capital, are Guadalupe, Tacubaya, Tlalpam and 
Xochimilco. Within the municipal limits of Mexico City are 
Chapultepec, Santa Anita and the hot springs of £1 PefiOn, which ore 
popular suburban resorts easily reached by the ordhiary urban 
tramway service. Chapultepec (Grasshopper Hill) is an isolated 
rock nearly 200 ft. high surrounded by a beautiful park and sui^ 
mounted by a fortified .structure called the " Castle," containing 
the summer residence of the president and the national mihtary 
school. A finely graded road leads to the summit. The park 
contains a grove of old cypress trees (Taxodium distichum, called 
" ahuehuetes " by the natives), one of which is 45 ft. in circum¬ 
ference and nearly 200 ft. high. The hill is nearly 3 m. south-west 
of the city and once commanded one of its principal causeway 
approaches. It was assaulted and captured by the American 
forces under General Winfield Scott on the 13th of September 1847, 
after a stubborn resistance. A monument to the cadets of me 
military school who died in this battle stands in the park. The 
castle, which was built by the viceroys, was greatly embellished by 
the emperor Maximilian, who planned for it the drive known as 
the Paseo de la Reforma. Of the neighbouring towns Guadalupe 
or Guadalupe-Hidalgo (pop. 5834 in 1900), 2} m. north by east 
from Mexico City, near the shore of Lake Texeoco, is chiefly known 
for its shrine to Our Lady of Guadalupe, who is said to have appeared 
there to the Indian Juan Diego in 1531. The shrine stands on the 
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principal plaza and is viaited by many tliousands of pilgrims during 
the year, whose pious contributions ha ve so enriched the church that 
its sacred vessels, altar-rails, candelabra and other accessories are 
estimated to contain fifly tons of silver. The treaty of peace 
between Mexico and the United States was signed here on the and 
of February 1648. Tacubaya (pop. 18,342 in igoo), on the lower 
slopes of the Montes de las Cruces, about 5 m. west-south-west ot the 
city, with which it i.s connected by rail, is noted for its fine old 
residences and beautiful gardens. The National Astronomical 
Observatory occupies a fine modern edifice. At Popotla is an aged 
tree under which, according to tradition, Cortfo sat and wept after 
his terrible retreat from the Aztec capital on the nuche ttis^. 
Fartlier south on the lowest slopes of the mountain range are Ban 
Angel and Tlalpam, the latter (jxip. 4732 in igoo) standing partly 
on the ])lain 12 m. south by west of the capital. In both much 
attention is given to floriculture, and both are favourite country 
residences of the richer citizens. Xochimilco (field of flowers) 
(pop. 10,712 in 1900), on the west shore of the lake of that name 
and 10 m. south by east of the city, is an Indian town dating long 
before the discovery of America. It lies in the midst of a fertile 
plain devoted to the production of fruit, vegetables and flowers for 
tlic city markets. Its gardens ore earned out on the .shallow lake 
by floatmg mas.ses of water-plants covered with soil and secured by 
poplar stakes, which, taking roof, soon surround them with living 
boundaries. These remarkable and productive gardens, called 
ehinampas, have so increased in number and extent that the lake 
is practically covered by them, with the exception of the waterways, 
which are kept open by scooping up mud from the bottom. From 
the lake a broad canal runs northward to the eastern suburbs of 
the city, It is known as the Viga, and is believed to have been 
opened by the Aztecs lor the transportation of garden produce to 
their island capital. 

MEXICO, GULF OF, a mediterranean gulf almost surrounded 
by the coasts of the United States and Mexico, and forming the 
northern division of the extension westward of the west Atlantic 
trench (see Atlantic Ocean). Its southern boundary is defined 
by the partly submerged ridge which extends eastwards from 
the peninsula of YucatAn, and on which the island of Cuba is 
situated : to the east it communicates directly with the Atlantic 
by the Strait of Florida. On the western side of YucatAn a 
southerly embayment is formed hy the Gulf of Campeachy. The 
United States coast closely follows the parallel of 30° N., while 
the parallel of ao° N. cuts across the Gulf of (Zampeachy : the 
greatest length—Vera Cruz to Florida--is 1120 m., and greatest 
width—Galveston to Campeachy—680 m. The total area is 
approximately 716,000 sq. ra. 

TTie deepest part of the Gulf of Mexico, the so-called “ Sigsbee ” 
deep, lies below the line of 2000 fathoms, between 23° and 
254" N., and 84J° to 95° W. It is widest to the west, where the 
breadth is about 120 m., and narrows to 23 m. at its greatest 
depth (2119 fathoms) between 86“ and 88“ W., widening again 
to some 80 m. farther c.astward. The continental shelf is for the 
most part narrow : its breadth is 6 m. at Cape Horida, 120 rn. 
along the west coast of Florida, 10 m. at the south pass of the 
Mississippi, 130 m. near the boundary of Texas and Louisiana, 
and 15 m. off Vera Cruz. The shores are low, sandy and marshy, 
the coast-line being frequently doubled by lagoons. 'J'here are 
no island.s except the “ Keys ” of Florida and Yucatte, and 
Cuba. The tides in the Gulf of Mexico are of comparatively 
small range (springs rarely exceed 4 ft. and neaps 2I ft.), but a 
remarkable feature is the exaggeration of the diurnal inequality 
to such an extent as almost to extinguish the semi-diurnal tide 
in the inner parts of the gulf, giving high and low water only once 
daily. The mean level of the water in the Gulf of Mexico was. 
formerly given as about 40 in. above that of mean sea-level at 
New York, but later reports on precise levellings from New 
York to Biloxi through St Louis describe it vaguely .as “ some¬ 
what higher.” The current movement in the Gulf of Mexico 
consists of a rotational movement in the direction of the hands of 
a watch, the branch of the equatorial current which enters the 
Caribbean Sea passing into the Gulf hy the Strait of YucatAn 
and issuing from it by the Strait of Florida as the Gulf Stream, 
which unites with ^e remainder of the northward moving 
water, forming the Antilles current. 

From March to September the prevailing winds are the north¬ 
east trades; these undergo considerable modification on account 
of the configuration of the surrounding land, and the rains 
which accompany them are interrupted by spells of calm thick 


weather, and rarely by northerly winds known as Nortes dd 
hueso Colorado and Chocolateros. In the colder dry season, 
from October to April, the climatic situation is dominated by 
the relatively high temperature of the surface of the gulf, 
causing a cyclonic inflow of air which is associated with the 
strong northerly winds or “ northers ” prevailing on the western 
side, more particularly along the Mexican coast. The north^ 
sometimes blow with terrific force and are at times accompanied 
by rain. The form and position of the Gulf of Mexico exercise 
a profound influence on the climate of the whole of the southern 
and south-eastern states of the Union, and indeed of the greater 
part of North America. (H. N. D.) 

MEYER, CHRISTIAN ERICH HERMANN VON (1801-1869), 
German palaeontologist, was bom at Frankfort-on the-Maine on 
the 3rd of Septembw 1801. In 1832 he issued a work entitled 
Palaeologica, and in course of time he published a series of 
memoirs on various fossil organic remains ; mollusca, Crustacea, 
fishes and higher vertebrata. His more elaborate researches 
were those on the Carboniferous amphibia, the Permit reptiles, 
the Triassic amphibia and reptiles, and the reptiles of the 
Lithographic slates; and the results were embodied in his great 
work Zur Fauna der Vorwelt (1845-1860), profusely illustrated 
with plates drawn on stone by the author. He was associated 
with W. Hunker and K. A. Zittel in the publication of the 
Palaeontographica, which began in 1851. He was awarded the 
Wollaston medal by the Geological Society of Ixindon in 1858. 
He died on the 2nd of April 1869. 

MEYER, HEINRICH AUGUST WILHELM (1800-1873), 
German Protestant divine, was bom at Gotha on the loth of 
January i8oo. He studied theologj' at Jena, and eventually 
became (1841) pastor, member ot the consistory, and super¬ 
intendent at Hanover. He died on the 2ist of June 1873. He is 
chiefly noted for his valuable Kritischexegetischer Kommentar 
sum Neuen Testament (16 vols.), which began to appear in 1832. 
was completed in 1859 with the assistance of J. E. Huther. 
Friedrich Diislerdicck and G. K. G. Liinemann, and has been 
translated into English. New editions have been undertaken 
by such scholars as A. B. Ritschl, B. Weiss, H. Wendt, K. F. G. 
Heinrici, W. Beyschlag and F. A. K. Sieffert. 

Meyer also published an edition of the New Testament, with 
u translation (1829) and a Latin version of the symbolical 
books of the Lutheran Church (1830). 

He is nol to Iw confounded with Johann Friedhich von Mever 
(1772-1849), the senator of Frankfort, who jniblished a .translation 
ol the Bible in 1819 [Ute heilige Schrip in berichiigter Ubersetzung 
mit kurzen Aunurltungen; and ed., 1823; 3rd ed., 18.35). 

MEYER, JULIUS LOTHAR (1830-1895), Cierman chemist, 
was bom on the 19th of August 1830 at Yard in Oldenburg. 
He.was the son of a physician, and went lo study medicine first 
at Zurich University in 1851, and then, two years later, at 
Wiirzburg, where he had R. Virchow as his teacher in pathology. 
The influence of C. F. W. Ludwig, under whom he .studied at 
Zurich, decided him to devote his attention to physiological 
chemistry, and therefore he went, after his graduation (1854), to 
Heidelberg, where R. Bunsen held the chair of chemi.stry. There 
he was so influenced by G. R. Kirchhoff’s mathematical teaching 
that he took up the .study of mathematical physics at Konigsberg 
under F. E. Neumann. In 1859 he became privatdozent m 
physics and chemistry at Breslau, where in the preceding year 
he had graduated as Ph.D. with a thesis on the action of carbon 
monoxide on the blood. In 1866 he accepted a post in the School 
of Forestry at Neustadt-F.bevswalde, but .soon moved to Carlamhe 
Polytechnic. During the Franco-German campaign the Poly¬ 
technic was Used as a hospital, and he took an active part in the 
care of the wounded. .Finally, in 1876, he became professor of 
chemistry at Tubingen, where, he died on the itth of April 189.^ 
His name is best known for the share he had in the periodic 
classification of the elements. He noted, as did J. A. R. New- 
lands in England, that if they are arranged in the order of their 
atomic weights they fall into groups in which similar chemical 
and physical properties are re]ieatM at pmodic intervals: and 
in particular he showed that if the atomic weights are plotted 
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as onlinates and the atomic volumes as abscissae, the curve 
obtained presents a series of maximk and minima, the most 
electropositive elements appearing at the peaks of the curve in 
the order of their atomic weights. His book on Die modtrnen 
Theorien der Chemie, which was first published in Breslau in 1864, 
contains a discussion of relations between the atomic weights 
and the' properties of the elements. In 1883 he received from the 
Royal &ciety, at the same time as D. J. Mendel^efi, the Davy 
medal in recognition of his work on the Periodic Law. A 
younger brother, 0 . E. Meyer, became professor of phy.sics at 
Breslau in 1864. 

MEYEB, KONRAD FERDINAND (1825-1898), Swiss poet and 
novelist, was bom at Zurich on the nth of October 1835. After 
studying law at the university, he went for considerable periods 
to Lausanne, Geneva and Paris, and in Italy interested himself 
in historical research, in 1875 he settled at Kilchberg neai- 
Zurich, was created in 1880 a doctor philosophiue honoris causa 
by that university, and died at Kilchberg on the 38th of Novem¬ 
ber 1898, After Gottfried Keller, Konrad Meyer is the most 
important Swiss poet of modern times, though as a novelist he 
was perhaps more successful. His poetical works include 
Balladen (1867); Rotnansen und Bilder (1870); the epic poem, 
Huttens letzte Tage (1871); and Gedichte (18S2; 20th ed., 1901). 
Among his novels must be specially mentioned Jurg Jenatsih 
(1876; 20th ed., 1894); Der Schuss von der Kamel (1878); Der 
lleilige (1880; 12th ed,, 1894; English by M. von Wendheim, 
Thomas a Bechet, the Saint, 1885); Die Richlerin (1885); Die 
Versuchung des Pescara (1887); Angela Borgia (1891). His 
shorter stories were collected in two volumes in 1885 (5th ed., 
1892), 

Sec A. Itcitler, Konrad Ferdinand Meyer (iSSs); Lina Frey, 
A'. F. Meyer's Gedichte und Novellen (1892) ; K. E. Kranzos, A’. F, 
Meyer (1899); A. Frey, A. F. Meyer (1900); H. Kraegct'A. F. Meyer ; 
Quelhn und Wandiungen seiner Gedichte (tgot); B. Meyer, K. F, 
Meyer m der Frinnetung seiner Scliwester (1904): Briefwei hset tvoischen 
l.uise von Franfois und A. F. Meyer, hcrausg. von A. Bettclhcim 
(1905); A. I.4ingmessur, A. F. Meyer (1903). 

MEYER, [MARIE] PAUL HYACINTHE (1840- ), French 

philologist, was born in Paris on the 17th of January 1840. He 
was educated at the ficole des Ghartes, and in 1863 was attached 
to the manuscript department of the BibliothAque Nationale. 
In 1876 he became professor of the languages and literatures of 
southern Europe at the College de France. In 1882 he was made 
director of the Ecole des Chartes, and a year later was nominated 
a member of the Academy of Inscriptions. He was one of the 
founders of the Revue critique, and a founder and the chief con¬ 
tributor to Romania (1872). Paul Meyer began with the study 
of old Provencal literature, but subsequently did valuable work 
in many different departments of romance literature, and ranks 
as the chief modem authority on the French language. He is 
the author of Rapports sur les documents manuscrits de Vancienne 
littirature de la France conserves dans les bibliothiques de la Grande 
Bretagne (1871); Recueil d’anciens textes bas-latins, provenfaux et 
frangais (2 parts, 1874-1876); Alexandre le Grand dans la litera¬ 
ture frattfaise du moyen dge (2 vols., 1886). He edited a great 
number of old French texts for the Societe des anciens textes 
franfais, the Societi de I’histoire de France, and independently. 
Among these may be mentioned Aye d’Avignon (1861), with 
Guessard; Flamenfa (1865); the Histoire of Guillaume le Mar6chal 
(3 vols., 1892-J902); Raoul de Cambrai (1882), with A. Longnon; 
Fragments d’une vie de Saint Thomas de Cantorbiry (1885); 
Guillaume de le Barrt (1894). 

MEYER, VICTOR (1848-1897), German chemist, was born at 
Berlin on the 8th of September 1848, and studied at Heidelberg 
University under R. W. Bunsen, H. F. M. Kopp, G. R. Kirchhon 
and H. L. F. Helmholtz. At the age of twenty he entered 
J. F. W. A. Baeyer’s laboratory at Berlin, attacking among 
other problems that of the composition of camphor. In 1871, on 
Eueyer’s recommendation, he was engaged by H. von Fehling 
as his assistant at Stuttgart Polytechnic, but within a year he 
left to succeed J. Wislicenus at Zurich. There he remained for 
thirteen years, and it was during this period that he devised his 
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well-known method for determining vapour densities, and carried 
out his experiments on the dissociation of the halogens. In 1883, 
on the death of W. Weith (1844-1881), professor of chemistry at 
Zurich University, he undertook to continue the lectures on 
benzene derivatives, and this led him to the discovery of thiophen. 
In 1885 he was chosen to succeed Hans Hilbner (1837-1884) in 
the professorship of chemisby at Gottingen, where stereo¬ 
chemical questions e^ecially engaged his attention; and in 
1889, on the resignation of his old master, Bunsen, he was 
appointed to the chair of chemistry in Heidelberg. He died 
on the 8th of August 1897. In recognition of his brilliant 
experimental powers, and bis numerous contributions to 
chemical science, he was awarded the Davy medal by the 
Royal Society in 1891. 

l^YERBEER, GIACOMO (1791-1863), German composer, 
first known as Jakob Meyer Beer, was born at Berlin on the 5th 
of September 1791,* of a wealthy and talented Jewish family. 
His father, Herz Beer, was a banker; his mother, Amalie {nie 
Wulf), was a woman of high intellectual culture; and two of his 
brothers distinguished themselves in astronomy and literature. 
He studied the pianoforte, first under Lauska, and afterwards 
under Lauska’s master, Clcmenti. When seven years old he 
played Mozart's Concerto in D Minor in public, and at nine he was 
pronounced the best pianist in Berlin. For composition he was 
placed under Zclter, and then under Bernard Weber, director of 
the Berlin opera, by whom he wa.s introduced to the Abb6 Vogler. 
Vogler invited him to Darmstadt, and in 1810 received him into 
his house, where he formed an intimate friendship with Karl 
Maria von Weber, who also took daily lessons in counterpoint, 
fugue and extempore organ-playing. At the end of two years 
the grand duke appointed Meyerbeer composer to the court. His 
first opera, Jephtha’s Geliibde, failed lamentably at Darmstadt 
in i8ii, and his second, Wirth und Gast (AlimeUk), at Vienna in 
1814. These checks discouraged him so cruelly that he feared 
he liad mistaken liis vocation. Nevertheless, by advice of Salieri 
he determined to study vocalization in Italy, and then to form 
a new style. But at Venice he was so captivated by Rossini that, 
renouncing all thought of originality, he produced a succession 
of seven Italian operas—Romildae Costanza, Semiramidericotto- 
sciuta, Eduardo e Cristina, Emma di Resburgo, Margherita 
d’Anjou, L’Esule di Granola and 11 Crociato in Egitto —which all 
achieved a success as brilliant as it was unexpected. Against 
this act of treason to German art Weber protested most earnestly; 
and before long Meyerbeer himself grew tired of his defection. 
An invitation to Paris in 1826 led him to review his position 
dispassionately, and he came to the conclusion that he was 
wasting his powers. For several years he produced nothing in 
public; but, in concert with Scribe, he planned his first French 
opera, Robert Ic Diable. This gorgeous spectacle was produced 
at the Grand Op6ra in 1831. It was tlie first of its race, a grand 
romantic opera, with situations more theatrically effective than 
any that had been attempted either by Cherubini or Rossim', 
and with ballet music such as had never yet been heard, even in 
Paris. Its popularity exceeded all expectations; yet for five 
years Meyerbeer appeared before the public no more. 

His next opera, Les Huguenots, was first performed in 1836. 
In gorgeous colouring, rhetorical force, consistency of dramatic 
treatment, atid careful accentuation of individual types, it is 
at least the equal of Robert le Diable. In two points only did 
its interest fall short of that inspired by the earlier work. 
Meyerbeer had shown himself so eminently successful in his 
treatment of the supernatural that one regretted the omission of 
that element; and, more important still, the fifth act proved to 
be an anti-climax. The true interest of the drama culminates 
at the close of the fourth act, when Raoul, leaping from the 
window to his death, leaves Valentine fainting upon the ground. 
The opera now usually ends at the fourth act. 

After the production of Ias Huguenots Meyerbeer spent many 
years in the preparation of his next greatest works— L’Africaine 
and Le Prophite. The libretti of both these operas were furnished 


‘ Or, according to some accounts, 1794. 
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^ Scribe; and both were subjected to countless changes; 
in fact, the story of L’Afrieaine was more than once entirely 
rewritten. 

Meanwhile Meyerbeer accepted the appointment of kapell¬ 
meister to the king of Prussia, and spent some years at Berlin, 
where he produced Ein Feldlager in SMesien, a German opera, 
in which Jenny Lind made her first appearance in Prussia. Here 
also he composed, in 1846, the overture to his brother Michael's 
drama, Struensee. But his chief care at this period was bestowed 
upon the worthy presentation of the works of others. He 
began by producing his dead friend Weber’s Euryanihe, with 
scrupulous attention to the composer’s original idea. With 
equal unselfishness he procured the acceptance of Riemi and 
Der fiiegende Hollander, the first two operas of Richard Wagner, 
who, then languisliing in poverty and exile, would, but for him, 
have found it impo.ssible to obtain a hearing in Berlin. With 
Jenny Lind as pruna donna and Meyerbeer as conductor, the 
opera flourished brilliantly in the Prussian capital; but the 
anxieties materially shortened the composer’s life. 

Meyerbeer prgduced Le Prophete at Paris in 1849. In 1854 he 
brought out L’Etoile du nord at the Op^ra Comique, and in 1850 
Le Pardon de Plo'ermel (Dinorak). His last great work, L’Afri- 
caine, was in active preparation at the Academic when, on the 
a3rd of April 1863, he was seized with a sudden illness, and died 
on the and of May. L’Africaine was produced with pious 
attention to the composer’s minutest wishes, on the 28th of 
April 1865. 

Meyerbwr’s genius was criticized by contemporaries with 
widely different results. Mendelssohn thought his style exagger¬ 
ated; F 4 tis thought him one of the most original geniuses of the 
age; Wagner ungratefuUy calls him “ a miserable music-maker,” 
and “ a Jewish banker to whom it occurred to compose operas.” 
The reality of his talent has been rw’Ognized throughout all 
Europe; and his name will live so long as intensity of passion and 
power of dramatic treatment are regarded as indispensable 
characteristics of dramatic music. But his work shows that these 
qualities, with the aid of an experienced stage-writer, may be 
entirely independent of genuine musical insight. 

MEYNELL, ALICE CHRISTIANA (1850- ), English poet 

luid essayist, was the daughter of T. J. Thomp,son. Her early life 
was spent clriefly in Italy, and she was educated by her father. 
Her first volume of verse, Preludes (1875), illustrated by her 
sister Elizabeth, afterwards Lidy Butler, attracted little public 
notice, but the delicacy and beauty 0/ the poems and especially 
of the sonnet Renunciation,” were warmly praised by Ruskin. 
She married in 1877 the well-known Roman Catholic journalist 
and author Wilfrid Meynell, who became proprietor and editor 
of the WeeUy Register. Under W. E. Henley’s editorship she 
wrote regularly in pro.se for the National Observer, and also later 
for the Pall Mall Gazette, the Saturday Review, &c. Her Poems 
(1893), including much of the earlier volume of Preludes, brought 
herat last more definitely before the public; and this was followed 
in 1901 by another slender book of delicate verse. Later Poems. 
Mrs Meynell also showed herself a fine critic of poetry by her 
admirable selection, The Flower oj the Mind(s 9 >e)']), an anthology 
of English verse. She edited the Selected Poems (1894) of T. G. 
Hake, the Poetry of Pathos and Delight (1896) of her jntimate 
friend Coventry Patmore, and the selections from Patmore in the 
“ Muses’ Library.” Her prose essays, remarkable for fineness 
of culture and peculiar restraint of style, appeared in successive 
volumes as The Rhythm of Life (1893), The Colour of Life and 
other Essays (1896), The Children (1897), and The Spirit of Place 
(1898). Later books are London Impressions (1898) and The 
Work of John S. SUrgenl (1903). 

See W. Archer, Poets of the Younger Generation (1902). 

MEYR, MELCHIOR (1810-1871), German poet, novelist and 
philosopher, was born at Ehringen on the 28th of June 1810, and 
died at Munich on the 22nd of April 1871. He read law and 
philosophy at Heidelberg and Munich. His greatest success was 
the Erzdhlungen aus dem Ries (4th ed. Leipzig, 1892), remarkable 
as an accurate and sympathetic picture of rural life and 


character. He wrote also tragedies {Herzog Albrecht, 1851; Karl 
der Kiihne, 1862), novels (Vier Deutsche, 1861; Ewige Liebe, 1864), 
and, in later life, philosophical works with a strong rdigious 
tendency. Among these were Emilie (philosophical dialogues, 
1863), Die Religion des Geistes (1871), Die Fortdauer nach dem 
Tode (1869), Die Religion und ihre jetzt gebotene Fortbildung 
(1871), and Gedanken iiber Kunst, Religion und Philosophie 
(1874). In these works he attempted to develop a Delstic 
system of philosophy. He was the author of an anonymous work 
entitled Gesprdche mit einem Grobian (1866). 

Sec Melchior Meyr. Biograpki.-^ches, Briefe und Gedichte, edited by 
Graf Bothmer and M. Carriiire (Leipzig, 1874). 

MEYRIFAB, a smidl semi-nomad tribe of Africans of Semitic 
stock, settled on the east bank of the Nile near Berber. Con- 
trarv to Arab custom, it is said they never marry slaves. 

M^ZERAY, FRANTOIS EUDES DE (1610-1683), French 
historian, was bom at Rye near Argentan, where his father was a 
surgeon. He had two brothers, one of whom, Jean Eudes, was 
the founder of the order of the Eudists. Frangois studied at the 
university of Caen, and completed his education at the college 
of Ste Barbe at Paris. His Histoire de France depuis Faramond 
fusgu’d Louis le Juste (3 vols. 1643-1651), is a fairly accurate 
summary of French and Latin chronicles. Mezeray was ap¬ 
pointed historiographer of France, and in 1649, on the death of 
Vincent Voiture, was admitted to the Academic P'rangaisc. His 
Abrege chronologique (3 vols., 1667-1668) went through fifteen 
editions between 1668 and 1717; but he did not hesitate in this 
work to attack the financiers, with the result that his salary as 
historiographer was diminished b)' Colbert. M6zeray succeeded 
Conrart as permanent secretary to the Acaddmie Frangaise 
(1675), and died at Paris on the 10th of July 1683. He trans¬ 
lated Grotius’s Traite de la religion chritienve (1640), and a 
Histoire des Turcs depuis i6t 2 fusqu’en r64^(1650), which is ;m 
addition to u continuation of Clialcondyles. 

See Tianiel de Larrooue, Vie de Francois Eudes de Mlteray (T720); 
vol. xiii. of Causenes du lundi by Sainte-Beuve, and lx>vavaaseiir's 
Notice sur les trots frires ; Jean Eudes, Francois Eudes, et Charles 
Eudes (1835). 

M1£ZI&RES, PHILIPPE DE (c. 1327-1405), Frencli soldier and 
author, was born at the chateau of Meziires in Picardy. He 
belonged to the poorer nobility, and first served under Luc.chino 
Visconti in Iximbardy, but within a year he entered the service 
of Andrew, king of Naples, who was assa.ssinated in September 
1345. In the autumn of that year he set out for the East in the 
French army. After the battle of Smyrna in 1346 he was made 
a knight, and when the French army was disbanded he made bis 
way to Jerusalem. He realized the advantage which the dis¬ 
cipline of the Saracens gave them over the disorderly armies of 
the West, and conceived the idea of a new order of knighthood, 
but his efforts proved fruitless. The first sketch of the order was 
drawn up by himinhis JV<ware/ig*opajrtonir(i367-i368; revised 
and enlarged in 1386 and 1,396). From Jerusalem he found his 
way in 1347 to Cyprus to the court of Hugo IV., where he found 
a kindred enthusiast in the king’s son, Peter of Lusignan, then 
count of Tripoli; but he soon left Cyprus, and had resumed his 
career as a soldier of fortune when the accession of Peter to the 
throne of Cyprus (Nov. 1358) and his recognition as king of 
Jerusalem induced M6zi6res to return to the island, probably in 
1360, when he became chancellor. He came under the influence 
of the pious legate Peter Thomas (d. 1366), whose friend and 
biographer he was to be, and Thomas, who became patriarch 
of Constantinople in 1364, was one of the chief promoters of the 
crusade of 1365. In 1362 Peter of Cyprus, with the legate and 
Mdzi^res, visited the princes of western Europe in quest of support 
for a new crusade, and when the king returned to the East he 
left M 6 zi 4 res and Thomas to represent his- ca.se at Avignon and 
in the cities of northern Italy. They preached the crusade 
throughout Germany, and later M 6 zi 4 res accompanied Peter to 
Alexandria. After the capture of this city he received the 
government of a third part of it and a promise for the creation 
of his* order, but the Crusaders, satisfied by the immense booty, 
refused to continue the campaign. In June 1366 M6zi^es was 
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sent to Venice, to Avignon uid to fte princes of western Europe, 
to obtain help against the Saracens, who now threatened the 
kingdom of Cyprus. His efforts were in vain ; even Pope Urban V. 
advised peace with the sultan. M^zi^res remained for some 
time at Avignon, seeking recruits for his order, and writing his 
Viia S. Petri Thomasii (Antwerp, 1659), which is invaluable for 
the history of the Alexandrian exp^ition. The Prefacio and 
Epistola, which form the first draft of his work on the projected 
order of the Passion, were written at this time. 

Meziires returned to Cyprus in 1368, but was still at Venice 
when Poter was assassinated at Nicosia at the beginning of 1369, 
and he remained there until 1372, when he went to the court of 
the new pope Gregory XI. at Avignon. Heoccupied himself with 
trying to establish in the west of Europe the Feast of the Presen¬ 
tation of the Virgin, the office of which he translated from Greek 
into Latin. In 1373 he was in Paris, and he was thenceforward 
one of the trusted counsellors of Charles V., although this king 
had refused to be dragged into a crusade. He was tutor to his 
son, the future Charles VI., but after the death of Charles V. he 
was compelled, with the odier counsellors of the late king, to go 
into retirement. He lived thenceforward in the convent of the 
Celestines in Paris, but nevertheless continued to exert an influ¬ 
ence on public affairs, and to his close alliance with Louis of 
Orleans may be put down the calumnies with which the Burgun¬ 
dian historians covered his name. When Charles VI. freed 
himself from the domination of his uncles the power of M6zi6res 
increased. To this period of his life belong most of his writings. 
Two devotional treatises, the Contemplalio horae mortis and the 
Soliloquium peccatoris, belong to 1386-1387. In 1389 he wrote 
his Songc du vieil pelerin, an elaborate allegorical voyage in which 
he described the customs of Europe and the near East, and 
advocated peace with England and the pursuit of the Crusade. 
His Oratio tragedica, largely autobiographical, was written with 
^milar aims. In j 395 he addressed to Richard II. of England an 
Epistre pressing his marriage with Isabella of France. The 
tirusade of 1396 inspired Mdzi^res with no enthusiasm. The 
disaster of Nicopolis on the z8th of September 1396 justified his 
fears and was the occasion of his last work, the tpislre lamentable 
el consolatoire, in which he put forward once more the principles 
of his order as a remedy against future disasters. M^ziSres died 
in Paris on the 29th of May 1403. 

Some of his letters were printed in the Reiiue htstorique (vol. xlix.); 
the two ^pistres just mentioned in Kervyn de Lettenhove's edition 
of Froissart's Chroniques (vols- xv. and xvi.). The Snn^e Uu vsygier 
or Somnium vindarii, written al>out 1376, i.'» sometimes attributed 
to him, bill without definite proofs. 

Set* Antoine Ht'Cfiuot, Oallicae coelestinorum con^re^ationis 
munasterUi, fundaiiontis .... (1719); the Abb^ Jean Lebeuf’s 
Mimoires in the Mlmoires of the Academy of Inscriptions, vols. xvi. 
and xvii. (1752 and 1753); J. Delaville le Koulx, La France en Orient 
au xiv siicle (iHSff-iKgo)'; A. Molinicr, Manuel de hihlioqraphie 
hisiovique (1004), vol. iv.; and especially the researches of N. jorga, 
published in the Bibliothdque de Vecole des hautes iiudes, vol. 110 (Paris 
1896); and the same writer’s Philippe de MitUres rt la croisade 
au xiv si^cle (i89(>). Jorga gives a list of his works and of the MSS. 
in which they are preserved, and analyses many of them. On the 
Songe du vergier, see P. Paris, in Mimoires of the Academy of 
Inacripiions (1843), vol. xv. 

mEziEres, a town of northern France, capital of the 
department of Ardennes, 55 m. N.E. of Reims by the Ea,stern 
railway. Pop. (igo6), town, 7007 ; commune, 9393. Tlie 
town itself, the streets of which are narrow and irregular, 
is situated on the neck of a peninsula formed by a loop 
of the Meuse. The river separates it from its suburb of 
Arches and the town of Charleville on the north and from 
the suburb of Pierre on the south. Adjoining Pierre is 
Mohon (pop. 5874), with metallurgical works. The fortifi¬ 
cations of M6zi6res, as well as the citadel still dominating 
the town on the east, were built under Vauban’s direction, 
but were dismantled in 1885 and 1886. Immediately to the 
east of the citadel ruas a canal, which provides river-traffic with 
a short cut across the isthmus. The parish church (i6th cent.) 
contains inscriptions coimnemorating the raising of the siege of 
M6ziires in 1521 and the marriage of Charles IX. with the 


daugfaternf the emperor Maxunilion II. (1570). The north and 
south portals, theRenaissance tower atthe west end, and the lofty 
vaultings, are worthy of remark. The church, which suffered 
severely in 1870-71, has since been restored. The prefecture 
and the hotel-de-ville, which contains several interesting pictures 
relating to the history of the town, belong to the 18th century. 
M^ziires is the seat of a prefect and of a court of assize, and 
there are manufactures of bicycles, and iron and steel castings 
for motors, railway-carriages, &c. 

Founded in the 9th century, M6ziircs was at first only a strong¬ 
hold belonging to the bishops of Reims, which afterwards became 
the property of the counts of Rethel. The town was increased 
by successive immigrations of the people of Li6ge, flying first 
from' the emperor Otto, and afterwards from Charles the Bold; 
and also by concessions from the counts of Rethel. Walls were 
built in the 13th century, and in 1521 it was defended against 
the Imperialists by the Chevalier Bayard, to whom a statue was 
erected in 1893. The anniversary of the deliverance is still 
observed yearly on tlie 27th of September. In 1815 the Germans 
were kept at bay for six weeks, and in 1871 the town only 
capitulated after a bombardment during which the greater part 
of it was destroyed. 

HEZOTCr, a town of Hungary, in the county of J4 ez- 
Nagykun-Szolnok, 88 m. S.E. of Budapest by rail. Pop. (1900), 
* 5 ) 3 ^ 7 - It possesses important-piotteries. Large herds of cattle 
are reared on the communal lands, which are productive also 
of wheat, rapeseed and maize. Several well-attended fairs are 
held here annually. 

MEZZANINE (It. meztano ; Fr. entresol ; Ger. Zwischengesehoss), 
in architecture, a storey of small height introduced between two 
lofty storeys, or sometimes employed to allow of the introduction 
of two .storeys equal together in height to lofty rooms on the 
same floor. 

MEZZOFAHTl, 6IDSEPPE CASPAR (1774-1849), Italian 
cardinal and linguist, was bom on the 17th of September 1774, 
at Bologna, and educated there. He was ordained priest in 1797, 
and in the same year became professor of Arabic in the university, 
but shortly afterwards was deprived for refusing to take the 
oath of allegiance to the Cisalpine Republic. In 1803 he was ap¬ 
pointed assistant librarian of the institute of Bologna, and soon 
afterwards was reinstated as professor of oriental languages and 
of Greek. The chair was suppressed by the viceroy in 1808, but 
again rehabilitated on the restoration of Pius VII. in 1814, and 
continued to be held by Mezzofanti until his removal from 
Bologna to Rome in 1831, as a member of the congregation de 
propaganda fide. In 1833 he succeeded Angelo Mai as chief keeper 
of tile Vatican library, and in 1838 was made cardinal and director 
of studies in the Congregation. He died at Rome on the isth of 
March 1849. His peculiar talent, comparable in many respects 
to that of the so-called “ calculating boys,” was not combined 
with any exceptional measure of intellectual power, and pro¬ 
duced nothing of permanent value. It seems certain, however, 
that he spoke with considerable fluency, and in some cases even 
with attention to dialectic peculiarities, some fifty or sixty 
languages of the most widely separated families, besides having 
a less perfect acquaintance with many others. 

See Russell, Life of the Cardinal Meeeofanti (T.ondon, 1857); 
A. Belleshcim, Giuseppe Cardinal Meziojanti (WiirzburR, 1880). 

mezzotint. During the 19th centurv two revolutions 
occurred in the British art of mezzotinto engraving—“ la 
maniAre anglaise.” The original defect of the method was the 
incapacity of the mezzotint “ burr ’’ on copper to yield as many 
fine impressions a.s other forms of engraving. To this defect was 
attributable the introduction, in 1823, of steel instead of the soft 
copper previously used—a change which, with the endeavour 
to avoid technical difficulties, led to the “ mixed style,” or com¬ 
bination of mezzotint with etching, and a general departure from 
the traditional form of the art, “ pure mezzotint " on copper. 
The affinity of the method to painting in black and white which 
differentiates it from other kinds of engraving, and was the dis¬ 
tinguishing charm of the mezzotints of the 17th and i8th cen¬ 
turies, was for a time lost, but a revival of pufe mezzotint on 
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copper, beginning in 1880—a return, in fact, to the mode in which 
the classics of the art were engraved in the time of Sir Joshua 
Reynolds—was made possible by the invention of steel-facing. 
By this process engraved copper plates are electroplated with a 
film of steel, renewable when worn in course of printing; and a 
mezzotint on copper, so protected, yields more fine impressions 
tlian if it had t^en engraved on steel, whilst the painter-like 
quality remains unimpaired. 

In " pure mezzotint" the design is evolved from dark to light 
entirely by scraping away more or less of tlie previously laid 
" ground,'' the original " burr " of which is left untouched In the 
extreme darks, and no acid, etching or line-work is used in it at all. 
Hie usual short descriptions ol the method arc mislcadiug, because 
they fail to explain that it is the " ground,” and not the " burr ” 
of it only, wliich is scraped away in greater or smaller degree to 
produce the varying tones of the design. The necessity of realizing 
that there are two constituents of the " ground,” the ” burr” and 
the iudentatious out of which the " burr ” is raised, will be appre¬ 
ciated later. The " rocking-tool.” with which the " ground ” is laid, 
somewhat resembles a carpenter's chisel, but the blade is 3 in. wide 
and only about 1} m. lung, whilst the cutting edge, instead of being 
straight, is curved in the segment of a circle. One side of the blade 
is deeply engraved with lines from edge to haudle, and the ridges 
which remain lietween these lines form teeth at the cutting edge 
when the unengraved side of the tool is bevelled as an ordinary 
chisel is sharpened. 

The tools contain from 35 to 120 teeth to each inch of their 
width, those with the most teeth producing grounds of the finest 
texture The operator ificks the curvi'd edge of the tool from side 
to side on the bare copper plate, causing the tool to travel forward, 
whilst each tooth makes an indentation in the cupper and throws 
up a corresponding particle of metal, which is called the " burr.” 
When the whole plate hn-s been so rocked across in 43 to Go different 
directions, .so thal no visible speck of the original briglit copper 
surface remains unfretted by the teeth of the rocking-tool,”^ the 
" ground ” is termed " full '' and is ready fur scraping the design. 
The innumerable particles of copper forming the raised ” burr ” 
give to a ” full ground ” much the appearance of copper-coloured 
plusli, and a print from it, taken before any scraping has been done 
on it, looks not unlike a piece of black velvet. The lights and 
semi-tones of the design are produced by subsequent scraping and 
burnishing. 

Assuming that a mezzotint is to be scraped from a lady's portrait 
by Sir Joshua Reynolds in which a piece of black drapery crosses 
a white dress—the engraver begins to work on a previously laid 
'' ground " which would print uniformly black before scraping 
commences, in the extreme darks of the black drapery the raised 
" burr ” is left untouched by the " scraper ”—a two-edged steel 
instrument resembling an ancient Roman sword-bl,adc in miniature, 
but having a longer point. Working from dark to light, the 
engraver produces the varyuig tones of the folds of the black 
drapery by scraping the raised " burr ” down more or less, lower¬ 
ing it in fact so that it will not hold so much ink as where it is 
Icit untouched in the extreme darks. In the highest liglits of the 
black drapery all the raised " burr " will have been removed and 
the original surface of the plate reached, bul as yet the engraver 
has not produced any tone lighter than middle tmt (although he 
has completely modelled up the black drapery), because the in¬ 
dentations out 0/ which the " burr ” was raised still remain in 
the plate and hold ink in printing. In order to produce the infinite 
gradation of delicate tones in the white dress, or in a sky, the 
scraping is continued, the indentations being thus made shallower 
in the passages scraped, and therefore less capable ot holding ink. 
whilst they are obliterated almost entirely in the highest lijjhts. 
When the mezzotint is finished the black drapery will stand higher 
than the surface of the plate modelled in a relief compn.sed Of thf 
raised " burr,” whilst all the tones of the wliite dress, from middle 
tint to pure white, will be so many actual depre^ions in the plate, 
the highest lights being the deepest. The .speck of light in the eye, 
tor instance, is a pit in the plate, surrounded by a tract of more or 
less raised " burr," which provides the intense black of the pupil 
and the half-tmts of the iris. The difference of surface levels is 
veiy appreciable where high-lights impinge on strong darks, bul it 
exists in varying degree all over the plate, and the greatest technical 
difticully in pure mezzotint ts to obtain adequate " edge ” and 
definition, because the tendency is to remove too much " ground ” 
from the edges of adjacent darks in the course of the. constant 
scrapings uccessary to snuxith and polish the depressed lights. 

in printing a mezzotint a nou-nuid ink is thoroughly worked 
into every part of the plate, and the superfluities are wiped off again, 
leaving os much ink as possible in me darks, the raised " burr.' 
If the bottom of the small hghts is not quite smooth, the ink sticks 
in tbe roughness and they pruit dark instead of light, or the printer 
has to wipe so bard to gel the ink out of the depressed lights that 
he removes too much from the raised darks. In either ca.se loss 
of definition and contrast of effect results. 'This inherent difficulty 
of scraping to a sharp edge caused the use of “ mixed ” methods. 


in which the details were sharpened by outlining them with stipple 
or line etching. 

Mezzotint fi the best form of engraving for completeness of repre¬ 
sentation, but etching is better adapted for sketching from nature 
or for the expression of any fleetmg idea. The two arts have 
distinct uses and limitations. The art function of true etching as 
practised by Rembrandt lies in economy of expressive line to 
suggest tlic artist's meaning, and that of mezzotint in completion 
of tonality to explain it. Artistic suggestion, which is not innerent 
in the solid tones of mezzotint, has to be imparted to the work 
entirely by the free play of the “ scraper " on the " giouud,” 
much as the painter attams it on canvas with the brush. 

The first reputed mezzotint was produced at Amsterdam in 
1643 by Ludwig von Siegen, an officer in the service of the Land¬ 
grave of Hesse, and an amateur artist; but the work 
was a direct drawing on cupper with an instrument of nMoty- 
comparative precision resembling the roulette rather than a mozzo- 
tinl, ground laid with the rocking-tool and scraped from dark to 
light ill the present manner of the art. Siegen's innovation was led 
up to by the previous stipple-work of (liuUo Campagnola and 
Janus Lutma; the roulette appears to have been used before his 
time; and though he shared m the evolution of the rocking-tool, 
he was not the sole inventor of it. The earliest work.s referable to 
the method at the print room of the British Museum aflord evi¬ 
dence, though inconclusive, that ITince Rupert, to whom Siegen 
showed ills mode of work in 1634, and possibly also their cumiiion 
friend, Th. Caspar von Fiirstenljerger, and Rupert's assistant, 
Vallerant Vaillant, were more or le&.s concerned hi the gradual 
development of mezzotint engraving. The rocking-tool was appa¬ 
rently improved by Abraham Blooteling, a Dutch painter and 
engraver of line portrait mezzotints, who worked ui Holland and 
in England about the year 1G80. 

Rupert brought thc'iicw art over to England at the Restoration, 
and tne portrait of Charles II,, dated 1G69, by William Sherwin, 
the first English mezzotiiiter, bears the engraver's acknowledgment 
of his uidebtcdiiess to Rupert lor tlie secrets ui the method. Mezzo¬ 
tint continued to be practised lor a wliile on the Cmiitinenl, Iiut tlie 
successors of Slicrwin in England so excelled in il that il early 
acquired abroad the title ol " la inanidre Anglaise,” and has since 
become an exclusively British art. Though used ior transcribing 
the subject-pictures of the great Italian masters, and of Rembrandt, 
Vandyck and Rubens, almost every kind of subject being later 
engraved in it, the staple production in mezzotint lias always been 
the portrait. Until the middle of the i8th century the tools con¬ 
tinued somewhat archaic, causing in the prints an appearance of 
warp and woof, like that of ill-woven material, which detracted 
from reality of representation. The coarseness and unequal depth 
of the " grounds " offered so much resistance to freedom of execu¬ 
tion with the ” scraper ” that, tliough the early engravers were 
quite as good artists as their succes.sor.s, painter-likc touch was not 
conspicuous in the work until M'Ardell and the interpreters of 
Sir Joshua Reynolds liad improved the tools and technique. 

Except for the collector, therefore, the chief attraction in the 
prints of F. Place and Luttrell, Beckett and Williams, and later 
those of John Simon, John Smith and John Faber, jun., who were 
the principal exponents of mezzotint in the last years of the seven¬ 
teenth and first half of the eighteenth centuries, lies in their long 
series of portraits after Vandyck, Lely, Kneller and the Dutch 
painters then practising in England, representing such interesting 
personages as Charles 11. and Neli Gwynii, Addison and Pope, 
Congreve and Wycherley, Locke aud the great duke of Marlborougli. 

'The classics of mezzotint engraving are to be found amongst the 
Ijest plates after Sir Joshua Reynolds by James M'Ardell, J. R. 
Smith and Valentine Green, the Watsons, Dickinson, Fislier, 
Dixon and some others, who worked during the last half of tlie 
i8th century. The brusliwork of Reynolds was more in harmony 
with the mezzotint method than the slighter painting technique of 
Gainsborough and Runiiioy, who were much less frequenlly en¬ 
graved, perhaps becau.se it is the highest tecinical aifliculty. in 
mezzotint to render the sharp edges of a sketcii. For this reason 
a typical Gainsborougli was never successfully engraved in the 
method. Though professional publisliers and printers existed at 
this time and earlier, the word " cxciidit " on an old prml, implying 
" published,” not "engraved," the authors of the Sir Joshua ' 
mezzotints in most cases printed, published and sold their own 
work.s, and pure mezzotint, unmixed with etching, was almost 
exclusively the motliod they employed. Mezzotints were occasion¬ 
ally printed in colours, notably those engraved later after George 
Morland, the primary object being to conceal the worn-out condition 
of the plates. 

The departure from pure mezzotint and ternwrary decay of tife 
art began when, towards the end of the 18th century, RicharjJ 
Earlom, otherwise a fine artist iii the traditional method, notably 
in translations of Vandyck and Wright of Derby, began to outline 
the details of his plates with stipple etching in order to avoid the 
labour and difficulty of scraping them to a sharp edge, using the 
" ground " alone, iiarlom, however, did not destroy the mystery 
of the rich velvety darks by etcliing Into them. A demand then 
arose fbr larger editions than the soft copper plates would yieldj and 
the eogravers attempted to meet it by combining mezzotint with 
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sent to Venice, to Avignon uid to fte princes of western Europe, 
to obtain help against the Saracens, who now threatened the 
kingdom of Cyprus. His efforts were in vain ; even Pope Urban V. 
advised peace with the sultan. M^zi^res remained for some 
time at Avignon, seeking recruits for his order, and writing his 
Viia S. Petri Thomasii (Antwerp, 1659), which is invaluable for 
the history of the Alexandrian exp^ition. The Prefacio and 
Epistola, which form the first draft of his work on the projected 
order of the Passion, were written at this time. 

Meziires returned to Cyprus in 1368, but was still at Venice 
when Poter was assassinated at Nicosia at the beginning of 1369, 
and he remained there until 1372, when he went to the court of 
the new pope Gregory XI. at Avignon. Heoccupied himself with 
trying to establish in the west of Europe the Feast of the Presen¬ 
tation of the Virgin, the office of which he translated from Greek 
into Latin. In 1373 he was in Paris, and he was thenceforward 
one of the trusted counsellors of Charles V., although this king 
had refused to be dragged into a crusade. He was tutor to his 
son, the future Charles VI., but after the death of Charles V. he 
was compelled, with the odier counsellors of the late king, to go 
into retirement. He lived thenceforward in the convent of the 
Celestines in Paris, but nevertheless continued to exert an influ¬ 
ence on public affairs, and to his close alliance with Louis of 
Orleans may be put down the calumnies with which the Burgun¬ 
dian historians covered his name. When Charles VI. freed 
himself from the domination of his uncles the power of M6zi6res 
increased. To this period of his life belong most of his writings. 
Two devotional treatises, the Contemplalio horae mortis and the 
Soliloquium peccatoris, belong to 1386-1387. In 1389 he wrote 
his Songc du vieil pelerin, an elaborate allegorical voyage in which 
he described the customs of Europe and the near East, and 
advocated peace with England and the pursuit of the Crusade. 
His Oratio tragedica, largely autobiographical, was written with 
^milar aims. In j 395 he addressed to Richard II. of England an 
Epistre pressing his marriage with Isabella of France. The 
tirusade of 1396 inspired Mdzi^res with no enthusiasm. The 
disaster of Nicopolis on the z8th of September 1396 justified his 
fears and was the occasion of his last work, the tpislre lamentable 
el consolatoire, in which he put forward once more the principles 
of his order as a remedy against future disasters. M^ziSres died 
in Paris on the 29th of May 1403. 

Some of his letters were printed in the Reiiue htstorique (vol. xlix.); 
the two ^pistres just mentioned in Kervyn de Lettenhove's edition 
of Froissart's Chroniques (vols- xv. and xvi.). The Snn^e Uu vsygier 
or Somnium vindarii, written al>out 1376, i.'» sometimes attributed 
to him, bill without definite proofs. 

Set* Antoine Ht'Cfiuot, Oallicae coelestinorum con^re^ationis 
munasterUi, fundaiiontis .... (1719); the Abb^ Jean Lebeuf’s 
Mimoires in the Mlmoires of the Academy of Inscriptions, vols. xvi. 
and xvii. (1752 and 1753); J. Delaville le Koulx, La France en Orient 
au xiv siicle (iHSff-iKgo)'; A. Molinicr, Manuel de hihlioqraphie 
hisiovique (1004), vol. iv.; and especially the researches of N. jorga, 
published in the Bibliothdque de Vecole des hautes iiudes, vol. 110 (Paris 
1896); and the same writer’s Philippe de MitUres rt la croisade 
au xiv si^cle (i89(>). Jorga gives a list of his works and of the MSS. 
in which they are preserved, and analyses many of them. On the 
Songe du vergier, see P. Paris, in Mimoires of the Academy of 
Inacripiions (1843), vol. xv. 

mEziEres, a town of northern France, capital of the 
department of Ardennes, 55 m. N.E. of Reims by the Ea,stern 
railway. Pop. (igo6), town, 7007 ; commune, 9393. Tlie 
town itself, the streets of which are narrow and irregular, 
is situated on the neck of a peninsula formed by a loop 
of the Meuse. The river separates it from its suburb of 
Arches and the town of Charleville on the north and from 
the suburb of Pierre on the south. Adjoining Pierre is 
Mohon (pop. 5874), with metallurgical works. The fortifi¬ 
cations of M6zi6res, as well as the citadel still dominating 
the town on the east, were built under Vauban’s direction, 
but were dismantled in 1885 and 1886. Immediately to the 
east of the citadel ruas a canal, which provides river-traffic with 
a short cut across the isthmus. The parish church (i6th cent.) 
contains inscriptions coimnemorating the raising of the siege of 
M6ziires in 1521 and the marriage of Charles IX. with the 


daugfaternf the emperor Maxunilion II. (1570). The north and 
south portals, theRenaissance tower atthe west end, and the lofty 
vaultings, are worthy of remark. The church, which suffered 
severely in 1870-71, has since been restored. The prefecture 
and the hotel-de-ville, which contains several interesting pictures 
relating to the history of the town, belong to the 18th century. 
M^ziires is the seat of a prefect and of a court of assize, and 
there are manufactures of bicycles, and iron and steel castings 
for motors, railway-carriages, &c. 

Founded in the 9th century, M6ziircs was at first only a strong¬ 
hold belonging to the bishops of Reims, which afterwards became 
the property of the counts of Rethel. The town was increased 
by successive immigrations of the people of Li6ge, flying first 
from' the emperor Otto, and afterwards from Charles the Bold; 
and also by concessions from the counts of Rethel. Walls were 
built in the 13th century, and in 1521 it was defended against 
the Imperialists by the Chevalier Bayard, to whom a statue was 
erected in 1893. The anniversary of the deliverance is still 
observed yearly on tlie 27th of September. In 1815 the Germans 
were kept at bay for six weeks, and in 1871 the town only 
capitulated after a bombardment during which the greater part 
of it was destroyed. 

HEZOTCr, a town of Hungary, in the county of J4 ez- 
Nagykun-Szolnok, 88 m. S.E. of Budapest by rail. Pop. (1900), 
* 5 ) 3 ^ 7 - It possesses important-piotteries. Large herds of cattle 
are reared on the communal lands, which are productive also 
of wheat, rapeseed and maize. Several well-attended fairs are 
held here annually. 

MEZZANINE (It. meztano ; Fr. entresol ; Ger. Zwischengesehoss), 
in architecture, a storey of small height introduced between two 
lofty storeys, or sometimes employed to allow of the introduction 
of two .storeys equal together in height to lofty rooms on the 
same floor. 

MEZZOFAHTl, 6IDSEPPE CASPAR (1774-1849), Italian 
cardinal and linguist, was bom on the 17th of September 1774, 
at Bologna, and educated there. He was ordained priest in 1797, 
and in the same year became professor of Arabic in the university, 
but shortly afterwards was deprived for refusing to take the 
oath of allegiance to the Cisalpine Republic. In 1803 he was ap¬ 
pointed assistant librarian of the institute of Bologna, and soon 
afterwards was reinstated as professor of oriental languages and 
of Greek. The chair was suppressed by the viceroy in 1808, but 
again rehabilitated on the restoration of Pius VII. in 1814, and 
continued to be held by Mezzofanti until his removal from 
Bologna to Rome in 1831, as a member of the congregation de 
propaganda fide. In 1833 he succeeded Angelo Mai as chief keeper 
of tile Vatican library, and in 1838 was made cardinal and director 
of studies in the Congregation. He died at Rome on the isth of 
March 1849. His peculiar talent, comparable in many respects 
to that of the so-called “ calculating boys,” was not combined 
with any exceptional measure of intellectual power, and pro¬ 
duced nothing of permanent value. It seems certain, however, 
that he spoke with considerable fluency, and in some cases even 
with attention to dialectic peculiarities, some fifty or sixty 
languages of the most widely separated families, besides having 
a less perfect acquaintance with many others. 

See Russell, Life of the Cardinal Meeeofanti (T.ondon, 1857); 
A. Belleshcim, Giuseppe Cardinal Meziojanti (WiirzburR, 1880). 

mezzotint. During the 19th centurv two revolutions 
occurred in the British art of mezzotinto engraving—“ la 
maniAre anglaise.” The original defect of the method was the 
incapacity of the mezzotint “ burr ’’ on copper to yield as many 
fine impressions a.s other forms of engraving. To this defect was 
attributable the introduction, in 1823, of steel instead of the soft 
copper previously used—a change which, with the endeavour 
to avoid technical difficulties, led to the “ mixed style,” or com¬ 
bination of mezzotint with etching, and a general departure from 
the traditional form of the art, “ pure mezzotint " on copper. 
The affinity of the method to painting in black and white which 
differentiates it from other kinds of engraving, and was the dis¬ 
tinguishing charm of the mezzotints of the 17th and i8th cen¬ 
turies, was for a time lost, but a revival of pufe mezzotint on 
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MIAMI, a city and the county-seat of Dade county, Florida, 
U.S.A., in the S.E. part of the state, on the N. bank oi 
the Miami river and on Biscayne Bay. Pop. (iqoo), 1681; 
(rpio, U.S. census), .1571. It is 'served by the Florida Fast 
Coast railwaj' ahd by lines of coastwise steamships, and is the 
point of departure of the P. & 0 . steamships for Nassau and 
Havana. Miami is the centre of a farming country in which 
citrus' fruits, especially grape-fruit, pineapples and •winter 
vegetaMes are raised for northern markets. There is excellent 
rod-fishing; Spanish and king mackerel and blue-fish are shipped 
from Miami in large quantities; and in Biscayne Bay there 
are important sponge fisheries. An alligator “ farm ” and the 
Subtropical Laboratory of the U.S. government are points of 
interest. In the city Ls Fort Dallas (now abandoned), where 
American troops were quartered during the Seminole War;'and 
Miami is still the trading point of the Seminole Indians, being 
immediately south of the Everglades, their home. In 1900 a 
project was on foot to cut a channel from Miami to Lake. Okec.ho- 
l)ee and from the other side of that lake west to the Gulf at Fort 
Myers, thus providing an inland waterway and draining much 
swampy but fertile land. In 1896 there were only two dwellings 
and one storehouse within the present corporate limits, but in 
that year the place was chosen as the southern terminal of the 
Florida Ea.st Coast railway, which wiis afterwards extended 
towards Key West. Soon afterwards Henry M. Flagler (b. 1830), 
the owner of the railway, began the construction of the magni¬ 
ficent Royal Palm Hotel, and Miami became a popular winter 
resort. Then came the development of commerce by the improve¬ 
ment of the harbour, by donations from Mr Flagler and grants 
by the United States government. 

MIAMI, a tribe of North-American Indians of Algonquian 
stock. The English called them Twig/itwees, a corruption of the 
native name, wliich meant the cry of the crane. They 
were first found in .south-eastern Wisconsin, and in 1764 num¬ 
bered about 1750. Their civilization wa.s advanced and they 
lived in stockaded towns. They took part in Pontiac’s con¬ 
spiracy in 1764 and in the American War of Independence and 
American War of 1812 they fought on the English side. At the 
close of this war they were greatly reduced in numbers. A 
few Miami still live on a reservation in Oklahoma and in 
Wabash county, Indiana. I 

HIANTONOMO ( ? -1643), chief of the Nacraganset tribe of I 
North American Indians, nephew of their grand sachem, Cano- j 
nicus (d. 1647). He seems to have been friendly to the Itnglish 
colonists of Massachusetts and Connecticut, though he was 
accused of being treacherous. In 1636, when under suspicion, 
he went to Boston to prove his loyalty to the colonists. In the 
following year he permitted John Mason to lead his Connecticut 
expedition against the Pequot Indians through the Narraganset 
country, and in 1638 he signed for the Narraganset the tripartite 
treaty between that tribe, the Connecticut colonists and the 
Mohegan Indians, which provided for a perpetual peace between 
the parties, and he agreed to take under his jurisdiction eighty 
of the two hundred troublesome Pequot. In 1643 a quarrel 
broke out between the Mohegan and the Narraganset, and Mian- 
tonomo led his warriors against tho.se of Unca.s, the MohegtCn 
sachem. He was defeated and captured at what is now Norwich, 
Conn., was turned over to the Connecticut authorities, and 
was later tried at Boston by the commissioners of the United 
Colonies of New England. A committee of five clergymen, to 
whom his case was referred, recommended that he be executed, 
and the commissioners accordingly sentenced him to death and 
chose Uncas as his executioner. Miantonomo, who was kept in 
ignorance of this sentence, was taken to the scene of his defeat 
arid was there tomahawked in cold blood by Wawequa, the 
brother of Uncas. There Ls a monument to Miantonomo in 
Sachem’s Park, Norwich, Conn. 

HIAMWALI, a town and district of India in the Multan division 
of the Punjab. The town is situated on the left bank of the 
Indus, 65s ft. above sea-level. Pop. (1901), 3391. The district 
was formed in 1901, after the creation of the North-West 
Frontier Province, out of the Cis-Indus portions of Bannu and 


Dera Ismati Khan di.stricts. Area, 7816 sq. m. Pop. (1901), 
424,588, showing an increase of 6'i % in the decade. About 
three-quarters of the district lies to the east of the Indus. Along 
the river Ls a low fertile tract, liable to floods. The remaining 
upland, known as the Thai, is barren and sandy, cultivable only 
where irrigation is possible. In the north-east the district 
includes the western flank of the Salt Range. The part of the 
district west of the Indus i.s a level and fairly fertile plain, 
enclosed by the Chichali and Maidani hills. The chief agricul¬ 
tural products are wheat and other grains and oil-secds. Hides 
and wool arc also exported, together with small quantities of alum 
(abundant in the Salt Range), salt (from the Salt and Maidani 
ranges), and coal of poor quality, which is found at several 
points. Petroleum has been discovered. The district is served 
by the Multan-Rawalpindi line of the North-Western railway. 

HIAOTSZE, or Miautse, one of the aboriginal tribes of southern 
China. At one time they occupied a considerable portion of the 
fertile lands which now form the central province of the empire^ 
but as the Chinese advanced southwards they were driven into 
the mountain districts of the provinces of Yuiman, Kwei-chow, 
Kwang-si and Kwang-tung, where they are found at the present 
day. As early as the reign of King Suitn (about 800 b.c.) we read 
of an e.\pedition having been sent to drive them out of Hu-nan. 
The last important campaign against them was undertaken by 
the emperor K’ien-lung, who, having completely subjugated the 
Eleuths, attacked the Miaotsze, who suffered a crushing deleat, 
and were compelled to purchase peace by swearing allegiance to 
their conquerors. They still maintain a semi-independence in 
their mountain-homes, but are a decaying race, gradually giving 
way before the Chinese. They are allowed to govern themselves 
on their own patriarchal system. The Miaotsze of both sexes 
are shorter and darker-complexioned than the Chinese, their 
fares are rounder and their features sharper. 

See Sketches oi the. Miau-tsee, trans. by E. C. Bridgman; J. Eelkms, 
The Miautsi Tribes, their Htitory: and “ Quaint Customs in Kwei¬ 
chow," Cornhill Magaeine (Jan. 1872): Playfair, The MatUeu 0/ 
Kwei-chow and Yunnan (London, 1877): A. R. Colquhoun,/lc.ro.ss 
Chrvsf (1883). 

MIAOULIS, ANDREAS VOKOS or Bokos (1768-1835), Greek 
admiral and politician, was burn in Negrupont. The surname 
Miaoulis, which was added to his family name of Vokos, or Bokos, 
is said to be derived from the Turkish word miaoul, a felucca. He 
settled in the island of Hydra on the east of the Morea, and when 
the Greek War of Independence began was known among his 
I fellow-townsmen as a trader in corn who had gained wealth, 
j and who made a popular use of his money. He had been a 
merchant captain, and was chosen to lead the naval forces of the 
island.s when they rose against the government of the sultan. 
The islanders had enjoyed some measure of exemption from the 
worst excesses of the Turkish officials, but suffered severely Irom 
the conscription raised to man the Turkish ships; and though 
they seemed to be peculiarly open to attack by the sultan’s 
forces from the sea, they took an early and active part in the 
rising. As early as 1822 Miaoulis was appointed navarcli, or ad¬ 
miral, of the swarm of small %'essels which formed the insurgent 
fleet. He commanded the expedition sent to take revenge for 
the massacre of Chio (see Kanaris) in the .same year. He con¬ 
tinued to be the naval chief of the Greeks till Lord Dundonald 
entered their service in 1827, when he retired in order to leave the 
English officer free to act as commander. In the interval he had 
had the general direction of the naval side of the Greek struggle 
for freedom. He had a share in the successful relief of the first 
siege of Mis.solonghi in December 1822 and January 1823. In 
1824, after the conquest of Psara by the Turks, he commanded 
the Greek forces which prevented the further progress of the 
sultan’s fleet, though at the cost of the loss of many fire-ships 
and men to themselves. But in the same year he was unaWe 
to prevent the Egyptian forces from occupying Navarino, though 
he harassed them with some success. During 1825 he succeeded 
in carrying stores and reinforcements into Missolonghi, when it 
was besieged for the second time, though he could not avert ilk 
fall. 'His efforts to interrupt the sea communications of the 
Egyptian forces failed, owing to the enormous disproportion of 
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sent to Venice, to Avignon uid to fte princes of western Europe, 
to obtain help against the Saracens, who now threatened the 
kingdom of Cyprus. His efforts were in vain ; even Pope Urban V. 
advised peace with the sultan. M^zi^res remained for some 
time at Avignon, seeking recruits for his order, and writing his 
Viia S. Petri Thomasii (Antwerp, 1659), which is invaluable for 
the history of the Alexandrian exp^ition. The Prefacio and 
Epistola, which form the first draft of his work on the projected 
order of the Passion, were written at this time. 

Meziires returned to Cyprus in 1368, but was still at Venice 
when Poter was assassinated at Nicosia at the beginning of 1369, 
and he remained there until 1372, when he went to the court of 
the new pope Gregory XI. at Avignon. Heoccupied himself with 
trying to establish in the west of Europe the Feast of the Presen¬ 
tation of the Virgin, the office of which he translated from Greek 
into Latin. In 1373 he was in Paris, and he was thenceforward 
one of the trusted counsellors of Charles V., although this king 
had refused to be dragged into a crusade. He was tutor to his 
son, the future Charles VI., but after the death of Charles V. he 
was compelled, with the odier counsellors of the late king, to go 
into retirement. He lived thenceforward in the convent of the 
Celestines in Paris, but nevertheless continued to exert an influ¬ 
ence on public affairs, and to his close alliance with Louis of 
Orleans may be put down the calumnies with which the Burgun¬ 
dian historians covered his name. When Charles VI. freed 
himself from the domination of his uncles the power of M6zi6res 
increased. To this period of his life belong most of his writings. 
Two devotional treatises, the Contemplalio horae mortis and the 
Soliloquium peccatoris, belong to 1386-1387. In 1389 he wrote 
his Songc du vieil pelerin, an elaborate allegorical voyage in which 
he described the customs of Europe and the near East, and 
advocated peace with England and the pursuit of the Crusade. 
His Oratio tragedica, largely autobiographical, was written with 
^milar aims. In j 395 he addressed to Richard II. of England an 
Epistre pressing his marriage with Isabella of France. The 
tirusade of 1396 inspired Mdzi^res with no enthusiasm. The 
disaster of Nicopolis on the z8th of September 1396 justified his 
fears and was the occasion of his last work, the tpislre lamentable 
el consolatoire, in which he put forward once more the principles 
of his order as a remedy against future disasters. M^ziSres died 
in Paris on the 29th of May 1403. 

Some of his letters were printed in the Reiiue htstorique (vol. xlix.); 
the two ^pistres just mentioned in Kervyn de Lettenhove's edition 
of Froissart's Chroniques (vols- xv. and xvi.). The Snn^e Uu vsygier 
or Somnium vindarii, written al>out 1376, i.'» sometimes attributed 
to him, bill without definite proofs. 

Set* Antoine Ht'Cfiuot, Oallicae coelestinorum con^re^ationis 
munasterUi, fundaiiontis .... (1719); the Abb^ Jean Lebeuf’s 
Mimoires in the Mlmoires of the Academy of Inscriptions, vols. xvi. 
and xvii. (1752 and 1753); J. Delaville le Koulx, La France en Orient 
au xiv siicle (iHSff-iKgo)'; A. Molinicr, Manuel de hihlioqraphie 
hisiovique (1004), vol. iv.; and especially the researches of N. jorga, 
published in the Bibliothdque de Vecole des hautes iiudes, vol. 110 (Paris 
1896); and the same writer’s Philippe de MitUres rt la croisade 
au xiv si^cle (i89(>). Jorga gives a list of his works and of the MSS. 
in which they are preserved, and analyses many of them. On the 
Songe du vergier, see P. Paris, in Mimoires of the Academy of 
Inacripiions (1843), vol. xv. 

mEziEres, a town of northern France, capital of the 
department of Ardennes, 55 m. N.E. of Reims by the Ea,stern 
railway. Pop. (igo6), town, 7007 ; commune, 9393. Tlie 
town itself, the streets of which are narrow and irregular, 
is situated on the neck of a peninsula formed by a loop 
of the Meuse. The river separates it from its suburb of 
Arches and the town of Charleville on the north and from 
the suburb of Pierre on the south. Adjoining Pierre is 
Mohon (pop. 5874), with metallurgical works. The fortifi¬ 
cations of M6zi6res, as well as the citadel still dominating 
the town on the east, were built under Vauban’s direction, 
but were dismantled in 1885 and 1886. Immediately to the 
east of the citadel ruas a canal, which provides river-traffic with 
a short cut across the isthmus. The parish church (i6th cent.) 
contains inscriptions coimnemorating the raising of the siege of 
M6ziires in 1521 and the marriage of Charles IX. with the 


daugfaternf the emperor Maxunilion II. (1570). The north and 
south portals, theRenaissance tower atthe west end, and the lofty 
vaultings, are worthy of remark. The church, which suffered 
severely in 1870-71, has since been restored. The prefecture 
and the hotel-de-ville, which contains several interesting pictures 
relating to the history of the town, belong to the 18th century. 
M^ziires is the seat of a prefect and of a court of assize, and 
there are manufactures of bicycles, and iron and steel castings 
for motors, railway-carriages, &c. 

Founded in the 9th century, M6ziircs was at first only a strong¬ 
hold belonging to the bishops of Reims, which afterwards became 
the property of the counts of Rethel. The town was increased 
by successive immigrations of the people of Li6ge, flying first 
from' the emperor Otto, and afterwards from Charles the Bold; 
and also by concessions from the counts of Rethel. Walls were 
built in the 13th century, and in 1521 it was defended against 
the Imperialists by the Chevalier Bayard, to whom a statue was 
erected in 1893. The anniversary of the deliverance is still 
observed yearly on tlie 27th of September. In 1815 the Germans 
were kept at bay for six weeks, and in 1871 the town only 
capitulated after a bombardment during which the greater part 
of it was destroyed. 

HEZOTCr, a town of Hungary, in the county of J 4 ez- 
Nagykun-Szolnok, 88 m. S.E. of Budapest by rail. Pop. (1900), 
* 5 ) 3 ^ 7 - It possesses important-piotteries. Large herds of cattle 
are reared on the communal lands, which are productive also 
of wheat, rapeseed and maize. Several well-attended fairs are 
held here annually. 

MEZZANINE (It. meztano ; Fr. entresol ; Ger. Zwischengesehoss), 
in architecture, a storey of small height introduced between two 
lofty storeys, or sometimes employed to allow of the introduction 
of two .storeys equal together in height to lofty rooms on the 
same floor. 

MEZZOFAHTl, 6IDSEPPE CASPAR (1774-1849), Italian 
cardinal and linguist, was bom on the 17th of September 1774, 
at Bologna, and educated there. He was ordained priest in 1797, 
and in the same year became professor of Arabic in the university, 
but shortly afterwards was deprived for refusing to take the 
oath of allegiance to the Cisalpine Republic. In 1803 he was ap¬ 
pointed assistant librarian of the institute of Bologna, and soon 
afterwards was reinstated as professor of oriental languages and 
of Greek. The chair was suppressed by the viceroy in 1808, but 
again rehabilitated on the restoration of Pius VII. in 1814, and 
continued to be held by Mezzofanti until his removal from 
Bologna to Rome in 1831, as a member of the congregation de 
propaganda fide. In 1833 he succeeded Angelo Mai as chief keeper 
of tile Vatican library, and in 1838 was made cardinal and director 
of studies in the Congregation. He died at Rome on the isth of 
March 1849. His peculiar talent, comparable in many respects 
to that of the so-called “ calculating boys,” was not combined 
with any exceptional measure of intellectual power, and pro¬ 
duced nothing of permanent value. It seems certain, however, 
that he spoke with considerable fluency, and in some cases even 
with attention to dialectic peculiarities, some fifty or sixty 
languages of the most widely separated families, besides having 
a less perfect acquaintance with many others. 

See Russell, Life of the Cardinal Meeeofanti (T.ondon, 1857); 
A. Belleshcim, Giuseppe Cardinal Meziojanti (WiirzburR, 1880). 

mezzotint. During the 19th centurv two revolutions 
occurred in the British art of mezzotinto engraving—“ la 
maniAre anglaise.” The original defect of the method was the 
incapacity of the mezzotint “ burr ’’ on copper to yield as many 
fine impressions a.s other forms of engraving. To this defect was 
attributable the introduction, in 1823, of steel instead of the soft 
copper previously used—a change which, with the endeavour 
to avoid technical difficulties, led to the “ mixed style,” or com¬ 
bination of mezzotint with etching, and a general departure from 
the traditional form of the art, “ pure mezzotint " on copper. 
The affinity of the method to painting in black and white which 
differentiates it from other kinds of engraving, and was the dis¬ 
tinguishing charm of the mezzotints of the 17th and i8th cen¬ 
turies, was for a time lost, but a revival of pufe mezzotint on 
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States (South Dakota, Colorado and Alabama), and Brazil (Goyaz. 
Bahia and Minas Geraes). The commercially valuable micas of 
Canada and Ceylon are mainlyjulilogopite (?.».), which has a rather 
difierent mode of occurrence. The mica mined in India is practically 
all muscovite. The principal mining districts are those of Haz&n- 
b&gh in Bengal and Mellore in Madras; in the former district the 
mica has usually a ruby tint, whilst in the latter it is mure often 
greenish. In the InikQrti mine, Nellore, " books ” of mica measur¬ 
ing 10 ft. across, and up to 15 ft. across the folia have been found, 
and rectajlgular sheets measuring 30 by 24 in. and free from cracks 
and flaws have Irequcutly been obtained. 

Uset. —On account of its transparency and its resistance to 
fire and sudden changes of temperature, mica has been mudi 
used for the windows of stoves and lanterns, for the peep-holes of 
furnaces, and the chimneys of lamps and gas-burners. At one 
time it was used for window panes of houses and the port-holes 
of Russian men-of-war, being commonly known as “ Muscovy 
gla.ss.” Spangles of mica are much used for decorative purposes 
of various kinds, and the mineral was formerly known as glades 
Mariae (Ger., Frauenglas) because of its use for decorating 
statues of the Virgin. The lapis specularis of Pliny, scattered 
over the Circus Maximus to produce a shining whiteness, was 
probably mica. Large quantities of ground mica are used in the 
manufacture of wall-paper, and to produce a frosted effect on 
toys, stage scenery, &c. Powdered mica is also used in the manu¬ 
facture of paints and paper, as a lubricant, and as an al.isorbent 
of nitro-glycerine and disinfectants. Sheets of mica are used 
as a surface for painting, especially in India; for lantern slides; 
for carrying photographic films; as a protective covering for 
pictures and historical documents; for mounting soft and collap¬ 
sible natural history specimens preserved in spirit; for the vanes 
of anemometers; mirrors of delicate physical instruments; for 
various optical and many other purposes. Being a bad conductor 
of heat it is used for the packing and jackets of boilers and 
steam-pipes. Other applications depend on the strength of its 
resistance to acids. 

The most extensive application of mica at the present day 
is for electrical purposes. Being a bad conductor of electricity 
it is of value us an insulator, and the smooth flexible sheets are 
much used in the construction of armatures of dynamos and in 
other electrical machinery. For various purposes a manufactured 
material known as “ micanite ” or “ micanite cloth ” is much 
used; this consists of small sheets of mica cemented with shellac 
or other insulating cement on cloth or paper. , 

Muscovite and phlogopite are practically the only species used 
commercially, the former being the more common. Phlogopite 
is rarely found as colourless transparent sheets and is therefore 
almost exclusively used for electrical purposes. Many other 
uses of mica might be mentioned. The potassium it contains 
renders it of value as a manure. The species lepidolite is largely 
used for the manufacture of lithium and rubidium salts. 

Mining, Preparation and Value .—Mica mining is an industry 
of considerable importance, especially in India; but here the 
methods of mining ore very primitive and wasteful, in working 
downwards in open quarries and in tortuous shafts and passages 
much of the mica is damaged, and a large amount of labour is 
expended in hauling waste material to the surface. Since the 
mineral occurs in definite veins, a more satisfactory and economy 
cal method of working would be that adopted in metalliferous 
mines, with a vortical shaft, cross-cuts, and levels running along 
the strike of the vein ; the mica could then be extracted by 
overhead stopping, and the waste material used for filling up the 
worked-out excavations. 

In dressing mica the “ books " are split along the cleavage into 
sheets of the required thickness, and the sheets trimmed into 
rectangles with a sharp knife, shears or guillotine, stained and 
damaged portions being rejected. The dressed sheets are sorted 
according to size, transparency, colopr and freedom from spots or 
stains. &rap mica is ground to powder or used in the manu- 
iacture of micanite. 

’■ The price of mica varies very considerably according to the 
size, transparency and quality of the sheets. An average price 
for eut sheets'iof all sizes is about 4s. per tb, but for large sheets 
it may’ve as higti as 54s. per tb. 


Ksfekrnces.—F or the mineralogical characters sea the text¬ 
books of ]. p. Dana and C, Hintze; for econoniic questions, the 
following : T! H. Holland, " The Mica Deposits of India," Memoirs 
of the Geological Survey of India (tgoz), xxxiv. 11-121 ; G. P. 
Merrill, The Non-Meiallic Minerals (New York, 1904), pp. 163- 
180; " The Mining and Preparation of Mica for Commercial 
Purposes,” Bulletin of the Imperial Institute (London, 1904), ii. 
278-291; F. CirkeL " Mica; its Occurrence, Exploitation and 
Uses " (Canadian Dept» of the Interior, Mine.s Branch, Ottawa, 
1905, 148 pp.). (L. J. S.) 

MICAH (n:m), in the Bible, the name prefixed to the sixth 
in order of the books of the minor prophets.* He was a con¬ 
temporary and fellow-worker of Isaiah. The name in various 
modifications— MUSidhu, Micdilhu, Micdidh —is common in 
the Old Te.stament, expressing as it does a fundamental point of 
Hebrew faith : Who is like Yahweh ? “ It was also borne among 
others by the Danite whose history is given in Judges xvii. seq. 
(see separate article), by the prophet who opposed Ahab’s 
expedition to Ramoth-Gilcad (i Kings xxii.),’ and by the son of 
Jonathan (see Saul). 

The editorial title of the book of Micah declares that Micah 
prophesied “ in the days of Jotham (739-734), Ahaz (733-721) 
and Hezekiah (720-693), kings of Judah.” Nothing in the book 
itself ran claim to belong to the reign of Jotham, but the prophecy 
against Samaria (i. 5-8) may have been uttered originally before 
the fall of Samaria in 722, i.e. in the reign of Ahaz. In its present 
form, however, it has been incorporated in a prophecy against 
Judah, belonging, most probably, to the years 705-701, when a 
new Pale.stinian rising provoked Sennacherib’s campaign of 701 
(Nowack; cf. Marti). This prophetic activity of Micah under 
Hezekiah is confirmed by the direct statement ot Jer. xxvi. 17 seq., 
where Mir. iii. 12 is quoted (“ Zion shall be plowed as a field,” 
&c.). The verse quoted forms the climax of Mic, i, iii., from 
which chapters only any certain conclusions as to the prophetic 
message of the historic Micah can be drawn; the remaining 
sections of the present book (iv. y., vi.-vii.) consist, in whole or 
in greater part, of writings belonging to a later period. 

Cliaplers l.-iil. (with the exception of two verses, ii. 12, r.fi'are 
a prudiclion ol judgment on the sins of Judah and F.iihraim. In 
a majestic exordium Yahweh Himself is represented as coming 
forth in the thunderstorm (of. Amos i. 2) from His heavenly 
palace, and descending on the mountains of Palestine, at once as 
witness against His people, and the executer of judgment on their 
sins. Samaria is sentenced to destruction fur idolatry; and the 
blow extends to Judah also, which participates in the same guilt 
(ch. i.). But, while Samaria is summarily dismi-ssed, the sin of 
ludah is analysed at length in chs. ii. and iii., in which the prophet 


* A confusion between the two jirophets ol the name has led to 
the insertion in the Massoretic text of i Kings xxii. 28 of a citation 
from Mic. i. 2, rightly absent from the LXX. 

“ See, however, Gray, Hebrew Proper Names, p. 157: " In later 
times they were perhaps virtually synonymous; but this is not to 
be assumed for early times. The shorter forms may well Iiave had 
a purely secular reference, signifying ' who is like this child ? ’’ 

“ He is called " the Morashtite " (Mic. i. i; Jer. xxvi. i8) from 
his birthplace, Moresheth-Gatli. Tliat Micah lived in the Sheplielah 
or Judaean lowland near the Philistine country is clear from the local 
colouring of i. 10 seq., where a numlicr of jilaces in this quarter are 
mentioned together (in connexion with the war in PliiUstia), and 
their names played upon in a way that could hardly have suggested 
itself to any but a man of the district. The paronomasia makes 
the verses difficult, and in i. 14 none of the ancient versions recognizes 
Moreshotli-Gath as a projier name. The word Morashtite (Morashti) 
was therefore obscure to them; but this only gives greater weight 
to the traditional pronunciation with 6 in the first syllable, which 
is as old as the I,.XX., and goes against the view, taken by the 
Targum both on Micah and on Jeruiniah, and followed by some 
moderns (including Cheyne, Ency. Bib. 3198), that Micah came from 
Mareshah. When Eusebius places Mu/mrgel near Eleutheropolis 
it is not likely that he is thinking ol Mareshah (Maresa), for he 
speaks of the former as a village and of the latter as a ruin 
2 m. from Eleutheropolis. Jerome too in the Epit. Paulae {Ep. 
eviil.), sjieaking as. an eyewitness, distinguishes Morashtim, with 
the church of Micah's sepulchre, from Maiesa. This indeed wJk 
after the pretended miraculous discovery of the relics of Micah .lifl, 
A.D. 385; out the name of the village which then existed {Praef.^ 
Mich.) can hardly have been part ol a pious fraud. 

* These two verses are a prophecy of restoration; they are ad¬ 
mittedly an interruption in their present context (so, e.g., Driver, 
G. A.‘Smith); they belong in substance to the second section of 
the book (iv. v.). 
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sent to Venice, to Avignon uid to fte princes of western Europe, 
to obtain help against the Saracens, who now threatened the 
kingdom of Cyprus. His efforts were in vain ; even Pope Urban V. 
advised peace with the sultan. M^zi^res remained for some 
time at Avignon, seeking recruits for his order, and writing his 
Viia S. Petri Thomasii (Antwerp, 1659), which is invaluable for 
the history of the Alexandrian exp^ition. The Prefacio and 
Epistola, which form the first draft of his work on the projected 
order of the Passion, were written at this time. 

Meziires returned to Cyprus in 1368, but was still at Venice 
when Poter was assassinated at Nicosia at the beginning of 1369, 
and he remained there until 1372, when he went to the court of 
the new pope Gregory XI. at Avignon. Heoccupied himself with 
trying to establish in the west of Europe the Feast of the Presen¬ 
tation of the Virgin, the office of which he translated from Greek 
into Latin. In 1373 he was in Paris, and he was thenceforward 
one of the trusted counsellors of Charles V., although this king 
had refused to be dragged into a crusade. He was tutor to his 
son, the future Charles VI., but after the death of Charles V. he 
was compelled, with the odier counsellors of the late king, to go 
into retirement. He lived thenceforward in the convent of the 
Celestines in Paris, but nevertheless continued to exert an influ¬ 
ence on public affairs, and to his close alliance with Louis of 
Orleans may be put down the calumnies with which the Burgun¬ 
dian historians covered his name. When Charles VI. freed 
himself from the domination of his uncles the power of M6zi6res 
increased. To this period of his life belong most of his writings. 
Two devotional treatises, the Contemplalio horae mortis and the 
Soliloquium peccatoris, belong to 1386-1387. In 1389 he wrote 
his Songc du vieil pelerin, an elaborate allegorical voyage in which 
he described the customs of Europe and the near East, and 
advocated peace with England and the pursuit of the Crusade. 
His Oratio tragedica, largely autobiographical, was written with 
^milar aims. In j 395 he addressed to Richard II. of England an 
Epistre pressing his marriage with Isabella of France. The 
tirusade of 1396 inspired Mdzi^res with no enthusiasm. The 
disaster of Nicopolis on the z8th of September 1396 justified his 
fears and was the occasion of his last work, the tpislre lamentable 
el consolatoire, in which he put forward once more the principles 
of his order as a remedy against future disasters. M^ziSres died 
in Paris on the 29th of May 1403. 

Some of his letters were printed in the Reiiue htstorique (vol. xlix.); 
the two ^pistres just mentioned in Kervyn de Lettenhove's edition 
of Froissart's Chroniques (vols- xv. and xvi.). The Snn^e Uu vsygier 
or Somnium vindarii, written al>out 1376, i.'» sometimes attributed 
to him, bill without definite proofs. 

Set* Antoine Ht'Cfiuot, Oallicae coelestinorum con^re^ationis 
munasterUi, fundaiiontis .... (1719); the Abb^ Jean Lebeuf’s 
Mimoires in the Mlmoires of the Academy of Inscriptions, vols. xvi. 
and xvii. (1752 and 1753); J. Delaville le Koulx, La France en Orient 
au xiv siicle (iHSff-iKgo)'; A. Molinicr, Manuel de hihlioqraphie 
hisiovique (1004), vol. iv.; and especially the researches of N. jorga, 
published in the Bibliothdque de Vecole des hautes iiudes, vol. 110 (Paris 
1896); and the same writer’s Philippe de MitUres rt la croisade 
au xiv si^cle (i89(>). Jorga gives a list of his works and of the MSS. 
in which they are preserved, and analyses many of them. On the 
Songe du vergier, see P. Paris, in Mimoires of the Academy of 
Inacripiions (1843), vol. xv. 

mEziEres, a town of northern France, capital of the 
department of Ardennes, 55 m. N.E. of Reims by the Ea,stern 
railway. Pop. (igo6), town, 7007 ; commune, 9393. Tlie 
town itself, the streets of which are narrow and irregular, 
is situated on the neck of a peninsula formed by a loop 
of the Meuse. The river separates it from its suburb of 
Arches and the town of Charleville on the north and from 
the suburb of Pierre on the south. Adjoining Pierre is 
Mohon (pop. 5874), with metallurgical works. The fortifi¬ 
cations of M6zi6res, as well as the citadel still dominating 
the town on the east, were built under Vauban’s direction, 
but were dismantled in 1885 and 1886. Immediately to the 
east of the citadel ruas a canal, which provides river-traffic with 
a short cut across the isthmus. The parish church (i6th cent.) 
contains inscriptions coimnemorating the raising of the siege of 
M6ziires in 1521 and the marriage of Charles IX. with the 


daugfaternf the emperor Maxunilion II. (1570). The north and 
south portals, theRenaissance tower atthe west end, and the lofty 
vaultings, are worthy of remark. The church, which suffered 
severely in 1870-71, has since been restored. The prefecture 
and the hotel-de-ville, which contains several interesting pictures 
relating to the history of the town, belong to the 18th century. 
M^ziires is the seat of a prefect and of a court of assize, and 
there are manufactures of bicycles, and iron and steel castings 
for motors, railway-carriages, &c. 

Founded in the 9th century, M6ziircs was at first only a strong¬ 
hold belonging to the bishops of Reims, which afterwards became 
the property of the counts of Rethel. The town was increased 
by successive immigrations of the people of Li6ge, flying first 
from' the emperor Otto, and afterwards from Charles the Bold; 
and also by concessions from the counts of Rethel. Walls were 
built in the 13th century, and in 1521 it was defended against 
the Imperialists by the Chevalier Bayard, to whom a statue was 
erected in 1893. The anniversary of the deliverance is still 
observed yearly on tlie 27th of September. In 1815 the Germans 
were kept at bay for six weeks, and in 1871 the town only 
capitulated after a bombardment during which the greater part 
of it was destroyed. 

HEZOTCr, a town of Hungary, in the county of J 4 ez- 
Nagykun-Szolnok, 88 m. S.E. of Budapest by rail. Pop. (1900), 
* 5 ) 3 ^ 7 - It possesses important-piotteries. Large herds of cattle 
are reared on the communal lands, which are productive also 
of wheat, rapeseed and maize. Several well-attended fairs are 
held here annually. 

MEZZANINE (It. meztano ; Fr. entresol ; Ger. Zwischengesehoss), 
in architecture, a storey of small height introduced between two 
lofty storeys, or sometimes employed to allow of the introduction 
of two .storeys equal together in height to lofty rooms on the 
same floor. 

MEZZOFAHTl, 6IDSEPPE CASPAR (1774-1849), Italian 
cardinal and linguist, was bom on the 17th of September 1774, 
at Bologna, and educated there. He was ordained priest in 1797, 
and in the same year became professor of Arabic in the university, 
but shortly afterwards was deprived for refusing to take the 
oath of allegiance to the Cisalpine Republic. In 1803 he was ap¬ 
pointed assistant librarian of the institute of Bologna, and soon 
afterwards was reinstated as professor of oriental languages and 
of Greek. The chair was suppressed by the viceroy in 1808, but 
again rehabilitated on the restoration of Pius VII. in 1814, and 
continued to be held by Mezzofanti until his removal from 
Bologna to Rome in 1831, as a member of the congregation de 
propaganda fide. In 1833 he succeeded Angelo Mai as chief keeper 
of tile Vatican library, and in 1838 was made cardinal and director 
of studies in the Congregation. He died at Rome on the isth of 
March 1849. His peculiar talent, comparable in many respects 
to that of the so-called “ calculating boys,” was not combined 
with any exceptional measure of intellectual power, and pro¬ 
duced nothing of permanent value. It seems certain, however, 
that he spoke with considerable fluency, and in some cases even 
with attention to dialectic peculiarities, some fifty or sixty 
languages of the most widely separated families, besides having 
a less perfect acquaintance with many others. 

See Russell, Life of the Cardinal Meeeofanti (T.ondon, 1857); 
A. Belleshcim, Giuseppe Cardinal Meziojanti (WiirzburR, 1880). 

mezzotint. During the 19th centurv two revolutions 
occurred in the British art of mezzotinto engraving—“ la 
maniAre anglaise.” The original defect of the method was the 
incapacity of the mezzotint “ burr ’’ on copper to yield as many 
fine impressions a.s other forms of engraving. To this defect was 
attributable the introduction, in 1823, of steel instead of the soft 
copper previously used—a change which, with the endeavour 
to avoid technical difficulties, led to the “ mixed style,” or com¬ 
bination of mezzotint with etching, and a general departure from 
the traditional form of the art, “ pure mezzotint " on copper. 
The affinity of the method to painting in black and white which 
differentiates it from other kinds of engraving, and was the dis¬ 
tinguishing charm of the mezzotints of the 17th and i8th cen¬ 
turies, was for a time lost, but a revival of pufe mezzotint on 
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tomfier prejudice from critical decisions as to their date and 
authorship. 

Litbratvre.— The chief modern commentaries are those of 
Nowack (Die Kleinen Prophelen, 1897; and ed., 1904) and Marti 
(Dodekapropheton, 1904), where detailed references to the older liter¬ 
ature may be found; cf. WeUbausen. Die Kleinen Prophelen (3rd cd.. 
1898). In English, reference may be made to Cheyne (" Micab,’' 
in the Cambridge Bible, 1882 ; 2nd ed., 1895), and to G. A. Smith 
f The Book of liio Twelve," vol. i,, in The Expositor's Bible, 1896); 
also to the articles on " Micah " by Nowack m Hastings’s Diet. 0/ 
the Bible (1900), iii. 359, 360, and by Cheyne in the Ency. 
Bibl. (1902), iii. c. 3068-3074, the latter incorporating most of 
the onginal article (Ency. Bril, ytli ed.) by W. Robertson Smith, 
which has been revised above. For a review of recent criticism 
see Cheyne, introduction to W. R. Smith’s The Prophets of Israel, 
and ed., pu. xxui.-xxvii.; also Ency. Bib. loc. cit. J. M. P. Smith 
discusses ’’ The Stropliic Structure of tlie Book of Micah *’ in a 
volume of Old Test, and Semitic Studies : in memory of W. R. Harper 
(Chicago, 1908). (W. R. S,; H. W. R.*) 

MICAH, in the Bible, a man of the hill-country of Ephraim 
whose history enters into that of the foundation of the Israelite 
sanctuary at Dan (Judges xvii. seq.). He had .stolen from his 
mother eleven hundred pieces of silver (for the number cf. Judges 
xvi. 5), and when she uttered a curse upon the unknown thief he 
restored the money and she consecrated it to Yahw'ch. A carved 
image wa.s made and set up in his private temple together 
with an ephod-idol and teraphim (objects used in divination, 
cf. Gen. xxxi. 19, 30; Hos. iii. 4). He employed one of his 
sons to serve as priest, but when a Lc\ile from Bethlehem 
in Judah came along he gladly in.stalled him as “ father and 
prie.5t.’’ When the tribe of Dan subsequently sought new 
territory and sent men tf) search for a suitable district they 
passed by Micah's house, recognized the Levite and requested 
an oracle from him. When, later, they migrated, they despoiled 
the sacred jilace and carried off the gods and prie.st to their 
newly won home at Laish. 

HICA-SCHIST, in petrology, a rock composed essentially 
of micaiand quartz, and having a thin parallel-banded or foliated 
structure, with lamellae rich in mica alternating with others 
which are principally quartz. They split rearlily along the 
micarcous films, and have smooth or .slightl)’ uneven surfaces 
covered with lustrous plates of muscovite or hiotitc; the quartzose 
lamellae arc often visible only when the specimens are looked at 
edgewise. Mica-schi.st.s are very common in regions of Archean 
rocks accompanying gneisses, crystalline limestones and other 
schists. Some have a flat batiding yielding smooth slabs; others 
arc crumpled or contorted with undulating foliation. Occasion¬ 
ally the quartz forms elliptical lenticles or “ eyes.” In some 
cases mica composes nearly the whole of the rock, in others 
quartz preponderates so that they approach quartz-schists and 
quartzites. 

The mica may be muscovite or biotitc; both are often pre,sent, 
while paragonitc and green iuchsite or chrome mica are not so 
common. In .addition to quartz there may be a small amount of 
feldspar, usually albite. A great numtier of acccs.sory minerals are 
known in mica-schists, and when these are conspicuous or important 
tliey may be regarded as constituting special yarictie.s receiving 
distinctive names. Garnet, in rounded red crystals, not uncommonly 
idiomorphic, is the most frequent. Brown staurolite, pinkish 
andalusite, and grey or blue kyanite occur in some kinds of mica- 
schist, separatelv or together. The white mica-schist of the St 
Gothaxd contains kyanite and staurolite. Graphite (pr graphitoid) 
is also a very frequent ingredient ol tliese rocks, giving them a leaden 
grey colour and causing them to soil the fingers when liandled. In 
some mica-schists tliere is much c.nicite (cale-tnica-schists); and 
hornblende, scapolite and augite are often seen in rocks of this sort. 
Tourmaline occurs, sometimes in large black prisms but more 
commonly in minute crystals vLsiWe only in tnicroscopic sections. 
Rutile ill tiny prism.s, ilmenile and hematite in black or brown .scales 
zircon, apatite, granules of cpidote or zolsite chlorite, chloritoid and 
pyrites occur with more or less frequenev in the rocks of this group. 

Mica-4chists are in nearly all cases sedimentary rocks which have 
been^tiecTystaUizcd and have obtained a schisto.se structure during 
the process. This can lie proved by their chemical conqiosition, 
which is very much the same as that of chiys, shale.s and sl.ites. In 
Borne districts it is possible In trace every gradation from a slate 
iq.v.) tofia mica-schist, the inlermediate stages being represented 
by phylMtiB (y.e.) wliich consist of quartz, muscovite aud chlorite, 
ai^aregimher so crystalline nor so well foliated as tpe schists. In 
ai akv places, e.g. Bergen in Norway, fossils have been found in mica- 


schists. The association of quartzites and quartz-schists, graphite- 
schists and crystalline limestones with mica-scbi-sts in the field is 
explained by the fact that all l^se rocks are altered sediments, 
viz, sandstones, carbonaceous shales and limestones. 

Under the microscope the appearance presented by mica-schists 
differs according to whether the rock i.s cut parallel to or across the 
planes of foliation. In the latter case thin alternating bands com¬ 
posed of black or brown mica, and of quartz, cross the field of view 
(see Petrology, Plate 4, fig. 8). The mica scales have their cleavages 
and their flat sides parallel; the quartz occurs in rounded, elliptical 
or irregular grains, with usually a small admixture of feldspar (albite, 
oligoclase, orthoclase); apatite and iron oxides are rarely absent 
from these rocks. If garnet is present it may form large well-shaped 
crystals containing innumerable enclosnres of quartz, biotibo and 
iron ores; in some cases the gamete arc cracked as if they had been 
broken by the pressures to which the rock had been subjected. 
Often the garnets arc surrounded by small " eyes ’’ of quartz, and 
they may be embedded in green chlorite, which is probably a second¬ 
ary or decomposition product. Some mica-schists arc rich in iron 
oxides and pass into haematite-schists (itahirites). When graphite 
occurs in mica-schists its crystals are small flat plates perfectly 
opaque even in the thinnest si-ctions. 

Like all mctamorphic rocks, mica-schists arc principally found 
in Archcan areas; the great majority of them are of pre-Cambrian 
age. There are, however, in the Alps, Himalayas, &c., many rocks 
of this sort which are believcrl to bo secondary or even tertiary; the 
evidence for this is not in all case.s satisfactory, as of course the 
fossils, which if preserved would bo sufficient to prove it, are nearly 
always destroved by the metamorphism. Mica-schists are rarely 
of economic value, being too li.ssilc for building-stones and too brittle 
for roofing-slate.s. They are of wide-spread distribution in the 
iicottish Highlands, Norway and Sweden, Bohemia, Saxony, Brittany, 
the Alps, many parts of Norlli America, &c. (J. S. F.) 


MICCA, PIETBO, Piedmontese soldier (d. 1706), was born at 
Andorno, and achieved fame by his death in the defence of Turin. 
During the siege of that city by the Freneii in 1706 a paity of 
the besiegers had .sueceeded in penetrating by surprise into the 
moat of the fortress on the night of August 29-30, and would 
undoubtedly have captured it had not Micca, a soldier in the 
engineers, fired a mine, with the result that they were blown 
into the air and the rest of the force driven back with heavy 
losses. Micea’s heroism has been the subject of pocm.s, plays 
and romances. But, according to Fount Giuseppe Solaro della 
Marglicrita, the commander of the Turin gimrison at the time, 
it was through a miscalculation of the pace of the fuse, and not 
by deliberate intent, tliat he sacrificed his life. 


See A. Manno, Pietro Micca ed it generate conte Solaro della Mar- 
gherita (Turin, 1883). 

MICHAEL (Hebrew So'B, ‘‘YTio is like God?”), an Old 
Testament name, synonymous with Micaialt or Micah (Num. 
xiii. 13; I Chron. v. 13 el passim). In the book of Daniel the name 
is given to one of the chief “ princes ” of the heavenly host, the 
guardian angel or “ prince ” of Israel (Dan. x. 13, 21; xii. i; cf. 
Enoch XX. 5 and possibly Mai. iii. i), and as such he naturally 
appears in Jewish theosophy as the greatest of all angels, the 
first of the four (or seven) who surround the throne of God, and 
the antagonist of Sammael, the enemy of God. He holds the 
secret of the mighty ‘‘ word ” by which God created heaven and 
earth (Enoch Ixix. 14), and was ‘‘ the angel who spoke to Mo.se.s 
in the Mount ” (Acts vii, 38). It was through Babylonian and 
Persian influence that names were given to the apgels, and 
according to Kohut {Jud. Angel, p. 24) Michael i.s parallel to 
Vohumano, “ Ahura’s first masterpiece,’’ one of the Zoroastrian 
Amesha-spentas or archangels. It is as guardian angel of Israel, 
or of the Church, the true Israel, that Michael appears in Jude 9 
and Rev. xii. 7. This latter pas-sage is of distinctly pre-Christian 
origin; it is not the Child that overthrows Satan, the figure of 
the Messiah is ousted by that of Michael. There is also here a 
relic of the primeval Babylonian myth of the struggle between 
the light god Marduk and the forces of chaotic darkness. In 
the Western Church the festival of St Michael and AH Angels 
(Michaelmas) is celebrated on the 29th of September; it appears 
to have grown out of a local celebration of the dedication of a 
church of St Michael either at Mount Garganus in Apulia or at 
Rome, and was a great day by the beginning of the 9th century-. 
The Greek Church dedicates the 8th of November to St MichaA 
St Gabriel and All Angels. 
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HIOHASL (1596-1645), tsar of Russia, was the first tsar of 
the house of Romanov, being tho son of Theodore Nekitich 
Romanov, afterwards the Patriarch Philaret (?.».), and Xenia 
Chestovaya, afterwards the nun Martha, He was elected 
unanimously tsar of Russia by a national assembly on the aist 
of February 1613, but not till the S4th of ilarch did the delegates 
of the council discover the young tsar and his mother at the 
Ipatievsky monastery near Kostroma. At first Martha pro¬ 
tested that her son was too young and tendtr for so difficult 
an office in such troublesome times. At the last moment, 
however, Michael consented to accept the throne, but not till 
the weeping boyars had solemnly declared that if he persisted 
in his refusal they would hold lum responsible to God for the 
utter destruction of Muscovy. In so dilapidated a condition 
was the capital at this time that Michael had to wait for several 
weeks at the Troitsa nwnastery, 75 m. off, before decent accom¬ 
modation could be provided for him at Moscow. He was 
crowned on the 22nd of July. The first care of the new tsar was 
to clear the land of the robbers that infested it. Sweden and 
Poland were then got rid of resipectively by the peace of Stolbova 
(March 10, 1617) and the truce of Dculina (Feb. 13, 1619). 
The most important result of the truce of Dculina was the return 
from exile of the tsar’s father, who henceforth took over the 
government till his death in October 1633, Michael orcupying 
quite a subordinate position. He was a gentle and pious prince 
who gave little trouble to any one and effaced himself behind 
his (;ounsellors. Fortunately for him they were relatively 
honest and capable men. Michael’s failure to wed hLs daughter 
Irene with Prince Waldemar of Denmark, in consequence of 
the refusal of the latter to accept orthodoxy, so deeply afflicted 
him as to contribute to bring about his death on the 12th of 
July 1645. (R. N. B.) 

Sec R. Nisbet Bain, The First Romanovs (I,ond., 1905) 

MICHAEL, the name of nine East-Roman emperors. 

Mtciiakl I. RnANGABES (d. S45), an obscure nobleman who 
had married Procopia, the daughter of Micephorus I., and 
been made master of the palace. He was made emperor in a 
revolution against his brother-in-law, Stauracius (811). 

Elected as the tool of the bigoted orthodox party in the 
Church, Michael diligently persecuted the iconoclasts on the 
northern and eastern frontiers of the empire, but meanwhile 
allowed the Bulgarians to ravage a great part of Macedonia 
and Thrace; having at last taken the field in the spring of 813, 
he was defeated near Bersinikia, and Leo the Armenian was 
saluted emperor in his stead in the following summer. Michael 
was relegated as a monk to the island of Prote, where he lived 
unmolested till his death in 845. 

MtCHAEL II., called Pseli.us, “ the stammerer,” emperor 
820-829, was a native of Amorium in Phrygia, who began life 
as a private soldier, but rose by his talents to the rank of general. 
He had favoured the enthronement of his old companion in 
arms Leo the Armenian (813), but, detected in a conspiracy 
against that emperor, had been sentenced to death in December 
820; his partisans, however, succeeded in assassinating l.eo and 
called Michael from the prison to the throne. The principal 
features of his reign were a struggle again.st his brother general, 
Thomas, who aimed at the throne (822-824); the conquest of 
Crete by the Saracens in 823; and the beginning of their attacks 
upon Sicily (827). In spite of his iconoclastic sympathies, he 
endeavoured to conciliate the image-worshippers, but incurred 
the wrath of the monks by entering into a second marriage with 
Euphrosyne, daughter of Constantine VI., who had previously 
taken the veil. 

Michaf.i, III. (839-867), “the drunkard,” was grandson of 
Michael II., and succeeded his father Theophilus when three 
years old (842). During his minority the empire wa.s governed 
by his mother Theodora, who in spite of .several defeats inflicted 
upon her generals maintained the frontiers against the Saracens 
of Bagdad and Crete. The regent di.splayed her religious zeal 
by restoring image-worship (842) and persecuting the Paulician 
heretics, hut she entirely neglected the education of her son. 
As a result Michael grew up a debauchee, and fell under the 
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sway ol bis unde Sordas, who induced him tn banish Thnodom 
to a convent and practically assumed the diief control (R57), 
Bardas justified this usurpo/tion by introduck^ vanoUS internal 
reforms; in the wars of the period Michael himself took a ttme 
active part. During a conflict with the Saracens of the Euphrates 
(856-63) the emperor sustained a personal defeat (860), which 
was retrieved by a great virtory on the part of his unde Petroiias 
in Asia Minor. In 861 Michul and Bardas invaded Bulgaria 
and secured the conversion of the king to Christianity, On sea 
the empire suffered under the revues of the Cretan corsurs; and 
in 865 the first pillaging e^dition of the Russians endanger^ 
the Bosporus, in 867 Michael was assassinated by Basil the 
Macedonian, a former groom, who had overthrown the influence 
of Bardas and in 866 been associated in the Empire. 

Michael IV. (d. 1041), “ the Faphlagonian,” owed his eleva¬ 
tion to Zoe, daughter ofj Constantine VllL, who was the wife 
of Romanus III., but becoming enamoured of Michael, her 
chamberlain, poisoned her husband and married her attendant 
(1034). Michael, however, being of a weak character and 
subject to epileptic fits, left tlw government in the bands 
of his brother, John the Eunuch, who had been first minister 
of Constantine and Romanus. John’s reforms of the army and 
financial system revived for a while the strength of the 
empire, which held its own successfully against its foreign 
enemies. On the eastern frontier the important post of 
Edessa was relieved after a prolonged siege. The western 
Saracens were almost driven out of Sicily by George Maniakes 
(1038-40); but an expedition against the Italian Normans 
•suffered several defeats, and after the recall of Maniakes most 
of the Sicilian conquests were lost (1041). In the north the 
Serbs achieved a successful revolt (1040), but a dangerous rising 
by the Bulgarians and Slavs which threatened the cities of 
Thrace and Macedonia was repressed by a triumphant campaign 
which the decrepit emperor undertook in person shortly before 
his death (1041). 

Michael V. Calaphatks, or “ the caulker,” nephew and 
successor of the preceding, surnamed after the early occupa¬ 
tion of his father. He owed his elevation (Dec. 1041) to his 
uncle John, whom along with Zoe he almost immediately 
banislied; this led to a popular tumult in consequence of which 
he was dethroned after a brief reign of four months, and relegated 
to a monastery. His unpopularity seems hurgely due to his 
attempts at administrative reform, which were strongly resented 
by the dominant classes. 

Michael VL, “ the warlike,” was already an old man when 
chosen by the empress Ihcodora as her successor shortly before 
her death in 1056. He was unable to check the disaffection 
of the feudal aristocracy, who combined with an officer named 
Isaac Comneiuis to depose him. After a successful battle 
in Phrygia, the rebels had no difficulty in dethroning Michael 
(1057), who spent the rest of his life in a monastery. 

Michael VII. Ducas, or Parapinaces, was the eldest son 
of Constantine X. Ducas. After a joint reign with his brothers, 
Andronicus 1 . and Constantine XI. (1067-1071), he was made 
sole emperor through his uncle John Ducas. Tlie feebleness 
of Michael, whose chief interest lay in trifling academic pursuits, 
and the avarice of his ministers, was di.sastrous to the empire. 
As the result of anarchy in the army, the Byzantines lost their 
lost possessions in Italy (1071), and were forced to cede a large 
strip of Asia Minor which they were unable to defend against the 
Seliuk Turks (1074). These misfortunes, which were but 
partially retrieved by the suppression of a Bulgarian revolt 
(1073), caused widespread dissatisfaction. In 1078 two generals, 
Nicephorus Bryennius and Nicephorus Botaniates, simultane¬ 
ously revolted. Michael resigned the throne with hardly a 
struggle and retired into a monastery. His nickname Para- 
pinaces (“ starver ”) was due to his causing the price of wheat 
to rise. 

Michael VIII. Palaeolocus (1234-1282) was the son of 
Andronicus Palaeologus Comnenus and Irene Angela, the 
granddaughter of ./Uexius Angelus, emperor of Constantinople. 
At an early age he rose to distinction, and ultimately became 
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commander of the French mercenaries in the employment of 
the emperors of Nicaea. A few days after the death of Theodore 
Lascaris II. in 1359, Michael, by the assassination of Mutalon 
(which he is believed but not proved to have encouraged), 
became joint guardian with the patriarch Arsenius of the young 
emperor, John Lascaris, then a lad of eight years. Afterwards 
invested with the title of “ despot,” he was finally proclaimed 
joint-emperor and crowned alone at Nicaea on the ist of January 
1360. In July 1261 Michael, who had attacked Constantinople 
with the help of the Genoese, conquered the town through 
his general .Strategopoulos. He thereupon had John Lascaris 
blinded and banished. For this last act he was excommunicated 
by Arsenins, and the ban was not removed until six years 
afterwards (1268) on the accession of a new patriarch. In 
1363 and 1264 respectively, Michael, with the help of Urban iV., 
concluded peace with Villehardouin, prince of Achaia, and 
Michael, despot of Epirus, who had previously been incited 
by the pope to attack him, but had been decisively beaten at 
Pelagonia in Thessaly (1259); Villehardouin was obliged to cede 
Mistra, Monemvasia and Maina in the Morea. Subsequently 
Michael was involved in wars with the Genoese and Venetians, 
whose influence in Constantinople he sought to diminish by 
maintaining the balance of strength between them. In 1269 
Charles of Sicily, aided by John of Thessaly, made war with 
the alleged purpose of restoring Baldwin to the throne of 
Constantinople, and pressed Michael so hard that he consented 
to send deputies to the council of l,vons(i274) and there accept 
the papal supremacy. The union thus brought about between 
the two Churches was, however, extremely distasteful to the 
Greeks, and the persecution of his “ schismatic ” subjects to 
which the emperor was compelled to resort weakened his power 
so much that Martin IV. was tempted to enter into alliance 
with Charles of Anjou and the Venetians for the purpose of 
reconquering Constantinople. The invasion, however, failed, 
and Michael so far had his revenge in the “ Sicilian Vespers,” 
which he helped to bring about. Ho died in Thrace in December 
1282. In reconstituting the Byzantine Empire Michael restored 
the old administration without endeavouring to correct its 
abuses. By debasing the coinage he hastened the decay of 
Byzantine commerce. 

Michael IX. Palaeoloous, was the son of Andronicus II. 
and was osTsociated with him on the throne from 1295, but 
predeceased him (1320). He took the field against the Turks 
(1301, 1310) and against the Grand Catalan Company (1305), 
but was repeatedly defeated. 

See Gibbon’s Decline and Fall (ed. Bury, iSgO); G. Finlay, Hhl. 0/ 
Greece (cd. 1877): G. Schlumbcrgcr, L’F.popie bvzantine (1896); J 
Bury, in En^. Hist. Rtv. (l88g); Meliarakcs, ’Itrropia rov 0 euri\tlov 
T^T NiffofoT »rol Tou htavordrov tt)s ’Hirfipow, pp. 539“*^*27 (Athens, 1898). 

MICHAEL OBRENOVICH III. (1823-1868). Prince of Servia, ' 
was the youngest son of Prince Milosh, the founder of the 
Obrenovich dynasty. After the abdication of his father (1839) 
and the death of his elder brother Milan Obrenovich 11 . (1840) 
he ascended the throne of Servia. He wished to continue the 
work of his father, in liberating all the Servian people, and if 
possible all other Balkan Christians, from direct Turkish rulei 
But while this programme made the .Siilt.m hostile, it also failed 
to win the support of Austria, which did not wish the Eastern 
Question to he opened by the ambitious Servian. The support 
which his aspirations found in Russia increased Turkey’s and 
Austria’s suspicions of the prince’s activity. At the same time 
the political situation at home was not favourable to his anti- 
Turkish policy. The power was in the hands of men who had 
forced Cmirenovich 1 . to abdicate, and feared that Obrenovich 
TIT. migiit avenge his father. They thought it safer for them to 
replace him on the throne by a man who was not an Obrenovich, 
and who wAuld be personally obliged to them for- his elevation. 
vThese motives were at the bottom of the revolt, started and 
led by Vuchich in August 1842, the outcome of which was that 
frince Michael left the country and that his equerry, Alexander 
^^ritoorgevich, was elected Prince of Servia. As an exile 
IVNEe Michael lived principally in Vienna, improving his educa¬ 


tion by studies and travels, and frequently visiting England. 
He constantly refused to agree to suggestions for his restoration 
by forcible means. His device was Tempus et meum jus, 
“ Time and my right.” He supported Servian authors and 
artists, and wrote himself a book in defence of his father Milosh 
against the attacks of Cyprian Robert. He wrote poetry too, 
and some of his songs, set to beautiful music, were very popular 
amongst the Servians. He married in 1856 the beautiful 
Julia, Countess Hunyadi. 

In 1858 the Servians, having dethroned Prince Karageorgevicli, 
recalled Michael’s father Milosh Obrenovich I. Michael returned 
to Servia, and on his father’s death (i860) ascended the Servian 
throne for the second time. His proclamation “ that henceforth 
the law is the highest will in Servia,” opened a new era of strict 
legality and at the same time of entire emancipation from 
foreign influences, and more especially from Turkey’s inter¬ 
ference with the internal affairs of Servia. The old constitution, 
granted to Servia by the sultan as the suzerain and the tsar 
as the protector of Servia as far back as 1839, was discarded 
and replaced by one which limited the power of the oligarchic 
senate and gave a certain share in legislation to the “ Narodna 
Skupshtina ” (the National Assembly). He established the 
Servian national army and increased the regular army. Reforms 
in all branches of public administration were introduced, and 
Servia, until then a half-oriental and half-patriarchal state, was 
resolutely led to become a civilized country in a European sense. 
When in 1862 the Turkish garrison bombarded the town of 
Belgrade from its citadel, Prince Michael, supported by the 
European diplomacy, succeeded in obtaining evacuation of some 
of the smaller forts in Servia, hut the strong fortress of Belgrade 
still remained garrisoned by the Turkish troops. Prince Michael 
now made vigorous political and military preparations for 
war against Turkey. He made secret arrangements with the 
Bulgarian, Bosnian and Albanian leaders, an alliance with 
Montenegro and an understanding with Greece, with the object 
that they all should rise if Servia declared war on 'furkey. 
He even succeeded in obtaining Austria’.s promise, that it would 
observe an attitude of friendly neutrality and would have nothing 
against an eventual annexation of the largest part of Bosnia 
to Servia, and he secured to himself the sympathies of Napoleon 
III. and his government. In the beginning of 1867 he formally 
asked the Porte to withdraw the Turkish garrisons from the 
fortress of Belgrade, as well as from other two fortresses of 
minor importance (Shabats and Smederevo (Semendria)). 
For some time the chances were that a war would take place 
that spring (1867) between Servia and Turkey, but peace was 
kept by the action of Great Britain, who advised the sultan 
to withdraw the Turkish garrisons from the Servian fortresses; 
and this advice, backed by Russia, France and Austria, prevailed 
at last with the sultan. On the 26th of April 1867 the fortresses 
were delivered over to Prince Michael, who shortly afterwards 
went to Constantinople to thank the sultan personally. 

Prince Michael’s policy had triumphed. But his success 
v/as short-lived. A group of young men, mostly educated in 
France and Germany, now started a liberal movement under 
the leadership of Yovan Ristich (or Ristitch). They wanted 
a more liberal constitution than that which Prince Michael 
had given; and this movement tended to qualify his popularity. 
Meanwhile the prince contemplated divorce from his wife 
Princess Julia, by whom he had no children, and marriage 
with the daughter of his cousin Madame Anka Constanitinovich; 
and the adherents of the exiled Karageorgevich dynasty were 
alarmed at the prospect of his eventually having legal heirs 
to the throne. A former private secretary to Prince Alexander 
Karageorgevich, and two of the same prince’s brothers-in-law, 
formed a conspiracy, which resulted in the brutal assassinating 
of Prince Michael on the 29th of May (June 10 (O.S.), 1868), 
whilst he was walking in the park of Koshutnyak, a few miles 
distant from Belgrade. (C Mi.) 

MICHAELIS, JOHANN DAVID (1717-^1791).. Ge™an biblical 
scholar and teacher, a member of a family wliirh had the chief 
part in maintaining that solid discipline in Hebrew and the 
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cognate IwguagM which distinguished the univeniity of Haiie 
in the period of Pietism. Johann Heinrich Michaelis {1668-1738) 
was the chief dirertor of A. H. Francke’s CMegium orietiUdt 
tkeologieum, a practical school of Biblical and Oriental philology 
then quite unique, and the author of an annotated Hebrew 
Bible and various exegetical works of reputation, especially 
the Adnotationes uberiores in hagiographos (lyao). In his chief 
publications J. H. Michaelis had as fellow-worker his sister’s 
son Christian Benedikt Michaelis (1680-1764), the father of 
Johann David, who was likewise influential as professor at Halle, 
and a sound scholar, especially in Syriac. J. D. Michaelis 
was trained for academical life under his father’s eye. At 
Halle he was influenced, especially in philosophy, by Sigmund 
J. Baumgarten (1706-1737), the link between the old Pietism and 
). S. Semler, while he cultivated his strong taste for history under 
Chancellor Ludwig. In 1739-1740 he qualified as university 
lecturer. One of his dissertations was a defence of the antiquity 
and divine authority of the vowel-points in Hebrew. His 
scholarship still moved in the old traditional lines, and he was 
also much exercised by religious scruples, the conflict of an inde¬ 
pendent mind with that submission to authority at the expense 
of reason encouraged by the Lutheranism in which he had been 
trained. A visit to England in 1741-1742 lifted him out of the 
narrow groove of his earlier education. In passing through 
Holland he made the acquaintance of Albert Schultens (1686- 
1750), whose influence on his philological views became all- 
powerful a few years later. At Halle Michaelis felt himself 
out of place, and in 1745 he gladly accepted an invitation 
to Gottingen as privatdozmt. In 1746 he became professor 
extraordinarius, in 1750 ordinarius, and in Gottingen he 
remained till his death in 1791. 

His intellect was active in many directions; universal learning 
indeed was perhaps one of his foibles. Literature—modem 
( as well as ancient—occupied his attention; one of his works 
was a translation of four parts of Clarissa; and translations 
of some of the then current ICnglish paraphrases on biblical 
books manifested his sympathy with a school which, if not 
very learned, attracted him by its freer air. His Oriental studies 
were reshaped by diligent perusal of the works of Schultens; 
for the Halle school, with all its learning, had no conception of 
the principle.s on which a fruitful connexion between Biblical 
and Oriental learning could be established. His linguistic work 
indeed was always hampered by the, lack of manuRript material, 
which is felt in his philological writings, e.g. in his valuable Supple- 
mmta to the Hebrew lexicons (1784-1792).* He could not become 
such an Arabist ns J. J. Kei.ske (1716-1774); and, though for 
many years the most famous teacher of Semitic languages in 
Europe, he had little of the higher philological faculty, and 
neither his grammatical nor his critical work has left a permanent 
mark, with the exception perhaps of his text-critical sUidies 
on the Peshitta." Tlis tastes were all for such studies ns history, 
antiquities, and especially geogmphy and natural science. He 
had in fact started his university cour.se as a mrdicinae cultor, 
and in his autobiography he half regrets that he did not choose 
the medical profession. In geography he found a field hardly 
touched since Samuel Bochart, in whose footsteps he followed 
in the Spirilrgium grographiae hebraenrum fxierae post Bocharium 
(1760-1780): and to his impulse we owe the famous Eastern 
expedition conducted by Carsten Niebuhr. In spile of his 
doctrinal writings—which at the time made no little noise, so that 
his Compendium of Dogmatic (1760) was confiscated in Sweden, 
and the knighthood of the North Star was afterwards given 
him in reparation—it was the natural side of the Bible that 
really attracted him, and no man did more to introduce the 
modem method of studying Hebrew antiquity as an integral 
part of ancient Eastern life. 

The personal character of Michaelis can be read between the lines 

* By a strange tortunc of war it was the occupation of Gottingen 
by the French in the Seven Year.s’ War, and the iricndly relations 
he formed with the officers, that procured him tlic Paris MS. from 
which he edited Abitlfeda’s description of Egypt. 

“ Curar in actus apostotorum syriacos (1755). 
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of his autobiography with the aid ot the other materiala collaoted 
by J. M. Hassencamp (1743-17,97)1 the editor {J, D. MiekatlU 
Lebensbesckreibufig, Sec., 1793I, The same volume contains a full 
list of his wotks. Besides mose ^ready mentioned it is snflidcnt 
to refer to bis Maw Testament Intreduation '(the iinrt edition, 1750, 
preceded the full development of his .powers, and is a very diiStpatit 
book from the later editions), his reprint of Bqbert Lowtb's Pnudee- 
Hones with important additions (1738-1762), his Cerman trani^tlod 
of the Bible with notes (1773-1792), his Orientaliscbe und exegeliscbe 
Bibliotheb (^75-1783) and Neue O. and E. Bib. (1785^-1791), his 
Mosaisekes Recht (1770-1771) and his edition of £. Castle's Lasrieon 
syriacum (1787-1788). jms Litterarischer Briefwecbsii (1794-1796) 
contains much that is interesting for tiie history of learning in his 
time. 

MICHAUD, JOSEPH, FRANCOIS (1767-1839), French his¬ 
torian and publicist, was bom of an old family on the 19th 
of June 1767 at Albens, Savoy, was educated at Bourg-en- 
Bresse, and afterwards engagrf in literary work at Lyons, 
where the events of 1789 first called out the strong dislike to 
revolutionary principles which manifested itself throughout the 
rest of his life. In 1791 he went,to Paris, where, not without 
danger, he took part in editing several royalist journals. In 
1796 he became editor of La Quotidienne, for his connexion 
with which he was arrested after the 13th of Vendimiuire; he 
succeeded in escaping his captors, but was sentenced to death 
par contumace by the military council. Having resumed the 
editorship of his newspaper on the establishment of the Directory, 
he was again proscribed on the i8th of Fructidor, but at the 
dose of two years returned to Paris when the consulate had 
superseded the Directory. His Bourbon sympathies led to a 
brief imprisonment in 1800, and on his release he for the time 
abandoned journalism and began to write or edit books. Along 
with his brother and two colleagues he published in 1806 a 
Biographic modeme, ou dictionnaire des hommes qui se sent fait 
un num en Europe depuis ijSg, the earliest work of its kind; 
and in i8j i appeared the first volume of his Histoire des croisades 
and also the first volume of his Biographic universdle. In 
1814 he resumed the editorship of La Quotidienne, and in the 
same year was elected Academician. In 1815 his brochure 
entitled Histoire des quinae semaines ou It dernier regne de Bona¬ 
parte met with extraordinaiy success, pa.ssing through twenty- 
seven editions within a very short time. His political services 
were now rewarded with the cross of an ofificer in the Legion 
of Honour and the modest post of king’s reader, of which last 
he was deprived in 1827 for having opposed Peyronnet’s “ Loi 
d’Amour ” against the freedom of the Pre.ss. In 1830-1831 he 
travelled in Syria and Egypt for the purpose ol collecting addi¬ 
tional materials for the Histoire des croisades; his correspondence 
with a fellow-explorer, J. J. F. Poujoulal, consisting practically 
of discussions and elucidations of various points in that work, 
was afterwards publi-shed (Correspondance d'orient, 7 vols., 
1833-1835). Like the Histoire, it is more interesting than exact. 
The Bibliotheque des croisades, in four volumes more, contained 
the “ Pieces juslificatives ” of the Histoire. Michaud died on 
the 30th of September 1839 at Passy, where his home had been 
since 1832. 

His Histoire des croisades was published in its final form in six 
volumes in 1840 under the editorship of his friend Poujoulat (9th ed., 
with appendix, by Huiliard-Br6hoIIes, 1836). Michaud, along with 
Poujoulat, also edited Nouvelle collection des mimoires pour servir 
a I'kistoire de France {32 vols., 1836-184.1). See Sainto-Beuve, 
Causeries du lundi, vol. vii. 

MICHAUX, ANDRfi (1746-1802), French botanist and 
traveller, was bom at Versailles on the 7th of March 1746. 
In 1779 he spent some time botanizing in England, and in 1780 
he explored Auvergne, the Pyr6n6es and the north of Spain. In 
1782 he was sent by the French government on a botanical 
mission to Persia. His journey began unfavourably, as he was 
robbed by Arabs of all his equipment except his books; but he 
gained influential support in Persia, Iwvmg cured the shah 
of a dangerous illness. After two years he returned to France 
with a fine herbarium, and also introduced numerous Eastern 
plants into the botanic gardens of France. In 1785 he was 
sent by the French government to North America^, and travelled 
with his son Franfois Andr6 (1770-1833) through Canada. 

XVIII. 12 a 



36a MICHEL, C.-^MICHELANGELO 


Nova Srotia and the United States. On his return to France 
in 1797 he was shipwrecked and lost most of his collections. 
In 1800 he went to Madagascar to investigate the flora of that 
island, and died there on the 16th of November 1802. His 
work as a botanist was chiefly done in the field, and he added 
largely to what was previously known of the botany of the East 
and of Ainerira. 

He wrote two valuable works on North American plants—the 
Histoirt des cMncs de I'Amirigue sepfentrionale (1801), with 3b plates, 
and the Flora Uoreali-Americana (2 vols., 1803), with 51 plates. 
His son Francois published a Histoire des arbres forestiers de VAmirique 
septetUrionale (3 vols.. 1810-1813), with 15b plate.s, ol which an 
English translation appeared in 1817-1819 as The North American 
Sylva. ' 

HICHEL, CLAUDE, known as Clodion (1738-1814), French 
sculptor, was bom on the 20th of December 1738 in Nancy. 
Here and probably in l.ille he spent the earlier years of his life. 
In 1755 he came to Paris and entered the workshop of Lambert 
Sigisbert Adam, his maternal uncle, a clever sculptor. He 
remained four years in this Workshop, and on the death of his 
uncle became a pupil of J. B. Pigallc. In 1759 he obtained 
the grand prize lor sculpture at the Academic Royale; in 1761 
he obtained the first silver medal for studies from models; and 
in 1762 he went to Rome. Here his activity was considerable 
between 1767 and 1771. Catherine II. was eager to secure 
his presence in St Petersburg, but he returned to Paris. 
Among his patroas, who were very numerous, were the chapter 
of Rouen, the states of Languedoc, and the Direction G6n6rale. 
His works were frequently exhibited at the Salon. In 1782 
he married Catherine Flore, a daughter of the sculptor Augustin 
Pajou, who subsequently obtained a divorce from him. The 
agitation caused by the Revolution drove Clodion in 1792 to 
Nancy, where he remained until 1798, his energies being spent 
in the decoration of houses. Among Clodion’s works are a 
statue of Montesquieu, a “ Dying Cleopatra,” and a chimney- 
piece at present in the South Kensington Museum. One of 
his last groups represented Homer as a beggar being driven 
away by fishermen (i8io). On the 29th of March 1814 Clodion 
died in Paris, on the eve of the invasion of Paris by the allies. 

Thirion’s Les Adam et Clodion (Paris, 1885) contains a list of the 
sculptor's works sold between 1707 and 1884. See also A. Jacquot, 
Les Adam et les Michel et Clodion (Paris, 1898). 

MICHEL, CLEMENCE LOUISE (1830-1905), French anarchist, 
called la Vterge rouge de Montmartre, was born at the chfiteau 
of Vroncourt (Haute-Mame) on the 29th of May 1830, the 
daughter of a serving-maid, Marianne Michel, .and the son of 
the hou.se, Etienne Charles Demahis. .She was brought up 
by her father’s parents, and received a liberal education. After 
her grandfather’s death in 1850 she was trained to teach, but 
her refusal to acknowledge Napxrleon III. prevented her from 
serving in a state school. She fountl her way in 1866 to a school 
in the Montmartre quarter of Paris, where she threw herself 
ardently into works of charity and revolutionary politics. She 
became violently anti-Bonapartist, and is said to have meditated 
the assassination of Napoleon. During the siege of Paris she 
joined the ambulance service, and untiringly preached resistance 
to the Prussians. On the establishment of the Commune she 
joined the National Guard. She offered to shoot Thiers, and 
suggested the destruction of Paris by way of vengeance for its 
surrender. She was with the Communards who made their 
last stand in the cemetery of Montmartre, and was closely allied 
with Thdodore Ferr6, who was executed in November 1871. 
This ardent attachment was perhaps one of the sources of the 
exaltation which marked her career, and gave many handles 
to her enemies. When she was brought before the 6th council 
of war in December 1871 she defied her judges and defended 
the Commune. She was sent as a convict to New Caledonia, 
among her companions being Henri Rochefort, who remained 
her friend till the day of her death. The amnesty of 1880 found 
her revolutionary ardour unchanged. She travelled throughout 
France, preaching revolution, and in 1883 she led a Paris mob 
which pillaged a baker’s shop. For this she was condemned to 
six years’ imprisonment, but was released in 1886, at the same 


time as Prince Kropotkin and other prominent anarohists. 
After a short period of freedom she was again arrested for making 
inflammatory speeches. She was soon liberated, but, hearing 
that her enemies hoped to intern her in a lunatic asylum, she 
fled to England. She returned to France in 1895, and in 
was back in London. She was touring France and lecturing 
on behalf of anarchist propaganda when she died at Marseilles 
on the loth of January 1905. 

Her Mimoires (Paris, 1866) contain accounts of her trials. See also 
La Bonne Louise (Paris, 1906), by E. Girault. 

HICHEL, FRANCISQUE XAVIER (1809-1887), French anti¬ 
quary, was bom at Lyons on the i8th of January 1809. 
He became known for his editions of French works of the 
middle ages, and the French Government, recognizing their 
value, sent him to England (1833) and Scotland (1837) to 
continue his researches there. In 1839 he was appointed 
professor of foreign literature in the Faculte des lettres at 
Bordeaux. Between 1834 and 1842 he published editions of 
a large number of works written between the eleventh and 
fourteenth centuries in French, English and Saxon, including 
the Roman de la rose and the Chanson de Roland. Subsequently 
he published French translations of Goldsmitli, Sterne, Shake¬ 
speare and Tennyson. He died in Paris on the i8th of May 
1887. 

His original works include Histoire des races maudites de la France 
et de TEspagne (1847); Recherches sur le commerce pendant le n^yen 
dge (1852.-1854); Les Ecossais en France et les francais en Ecosse 
(1862); Eludes de philologie comparic sur Targot (1850); Le Pays 
basque (1857); Histoire du commerce et de la navigation h Bordeaux 
(1867-1871); and, in conjunction with Edouard Fournier, Histoire 
des hdtelleries, cabarets, hdtcls garnis (1851-1854). 

MICHELANGELO (Mu'hki.angioi.o Buonarroti) (1475- 
1564), the most famous of the great Florentine artists of the 
Renaissance, was the son of Ludovico Buonarroti, a pwor gentle¬ 
man of that city, and ot his wife Francesca dei Neri. The ^ 
Buonarroti Simoni were tui old and pure Florentine stock of 
the Guelf faction : in the days of Michelangelo’s fame a connexion 
of the family with the counts of Canossa was imagined and 
admitted on both sides, but has no foundation in fact. Ludovico 
was barely able to live on the income of his estate, but made 
it his boast that he had never stooped to add to it by mercantile 
or mechanical pursuits. ’J’he favour of the Medici procured 
him temporary employment in minor offices of stale, among 
them that of podesth or resident magistrate for six months, 
from the autumn of 1474, at Gastello di Ghiusi and Gaprese 
in the Gasentino. At Gaprese, on the fith of March 1475, his 
second son Michclagniolo or Michelangelo was bom. Immedi¬ 
ately afterwards the family returned to Florence, and the child 
was put to nurse with a marble-worker’s wife of Settignano. 
His mother's health had already, it would seem, begun to fail; 
at all events in a few years from this time, after she had borne 
her husband three more sons, she died. While still a young 
boy Michelangelo determined, in spite of his father’s opposition, 
to be an artist. He liad sucked in the passion, as he himself 
used to say, with his foster-mother’s milk. After a sharp 
struggle his stubborn will overcome his father’s pride of gentility, 
and at thirteen he got himself articled as a paid assistant in the 
workshop of the brothers Ghirlandaio. Domenico Ghirlandaio, 
bred a jeweller, had become by this time the foremost painter of 
Florence. In his service the young Michelangelo laid the founda¬ 
tions of that skill in fresco with which twenty years afterwards 
he confounded his detractors at Rome. He studied also, like 
all the Florentine artists of that age, in the Brancacci chapel, 
where the frescoes of Masaccio, painted some sixty years before, 
still victoriously held their own; and here, in reply to a taunt 
he had flung at a fellow-student, Torrigiano, he received the 
blow on the nose which disfigured him to his dying day. , 

Though Michelangelo’s earliest studies were directed towards 
painting, he was by nature and predilection much more inclined 
to sculpture. In that art he presently received encouragement 
and training under the eye of an illustrious patron, Lorenzo 
dei Medici. On the recommendatibn, it is said, of Ghirlandaio, 
he was transferred, before the term of his apprenticeship as 
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a painter had expired, to the school of sculpture established 
by Lorenzo in the Medici gardens. Here he could learn to match 
himself against his great predecessor, Donatello, one of whose 
pupils and assistants, the aged Bertoldo, was director of the 
school, and to compare the works of that master and his Tuscan 
contemporaries with the antiques collected for the instruction 
of the scholars. Here, too, he could listen to discourses on 
Platonism, and steep himself in the doctrines of an enthusiastic 
philosophy which sought to reconcile with Christian faith 
the lore and the doctrines of the Academy. Michelangelo 
remained a Christian Platonist to the end of his days; he was 
also from his youth up a devoted student of Dante. His powers 
of mind and hand soon attracted attention, and secured him 
the regard and favour of his patrons in spite of his rugged 
exterior and scornful unsociable temper. 

Michelangelo had been attached to the school and household 
of the Medici for barely three years when, in 1492, his great 
patron Lorenzo died. Lorenzo’s son Piero dei Medici inherited 
the position but not the qualities of his father; Florence 
soon chafed under his authority; and towards the autumn 
of 1494 it became apparent that disaster was impending over 
him and his adherents. Michelangelo was constitutionally 
subject to dark and sudden presentiments: one such seized 
him now, and without awaiting the popular outbreak, which 
.soon followed, he took horse with two companions and fled 
to Bologna. There, being now in his twentieth year, he 
was received with kindness by a member of the Aldovrandi 
family, on whose commission he executed two figures of saints 
and one of an angel for the shrine of St Dominic in the church 
of St Petronius. After about a year, work at Bologna failing, 
and his name having been included in his absence on the list 
of artists appointed to provide a new hall of a.ssembly for the 
great council of Florence, Michelangelo returned home. The 
strange theocracy established by Savonarola was now in force, 
and the whole character of civic life at Florence was for the 
lime being changed. The influence f)f the fervent Dominican 
upon the mind luid character of the young Michelangelo became 
as profound as that of the Platonists and of Dante. He was 
not left without employment, lie found a friend in another 
Lorenzo, the son of Picrfrancesco dei Medici, for whom he at 
this time executed a statue of the boy St John. Having also 
carved a recumbent Cupid in imitation of the antique, it was 
suggested to him by the same patron that it should be so tinted 
and treated as to look like a real antique, and sold accordingly. 
Without increasing the price he put upon the work, Michelangelo 
for amusement lent himself to the counterfeit, and the piece 
was then actually sold for a large sum, as a genuine work of 
antiquity, to a Roman collector, Kaffaellc Kiario, cardinal di 
San Giorgio; the dealer appropriating the profits. When the 
cardinal discovered tlie fraud he caused the dealer to refund ; 
but as to Michelangelo himself, it was represented to the young 
sculptor that if he went to Rome the amateur who had just 
involuntarily paid so high a tribute to his skill would certainly 
befriend him. He set forth accordingly, imd arrived at Rome 
for the first time at the end of June 1496. Such hopes as he 
may have entertained of countenance from the cardinal di 
San Giorgio were quickly dispelled. Neither did the banished 
Piero dei Medici, who also was now living at Rome, do anything 
to help him. On the other hand Michelangelo wmn the favour 
of a Roman nobleman, Jacopo Galli, and through him of the 
French cardinal Jean de Villicrs de la Grolaie, abbot of St Deni.s. 
From the former he received a commission for a “ Cupid ” and 
a “ Bacchus,” from the latter for a “ Pieti ” or “ Mary lamenting 
over the Body of Christ ”—works of which the two la.st named 
only are preserved. Equal originality of conception and 
magnificence of technical execution mark the two contrasted 
subjects—one as noble and the other as nearly ignoble as any¬ 
thing Michelangelo ever did—of the mother with the dead son 
on her lap, indicating with a contained but eloquent gesture of 
her left hand a tragedy too great for outcries, and the titubant 
sensual young wine-god (a condition in which ancient art would 
never have exhibited the god himself, but only his satellites). 


Michelangelo’s stay in Rome at this time lasted five yean 
—from the summer of 1496 till that of 1501. : The interval hod 
been one of extreme political distraction at Florence. Tlu 
excitement of the French invasion, the mystic and ascetic 
regimen of Savonarola, the reaction which led to his overthrow, 
and finally the external wars and internal dissidences whidi 
preceded a new settlement, had all created an. atmosphere 
most unfavourable to art. Nevertheless Ludovico Buonarroti; 
who in the troubles of 1494 had lost a small permanent appoint¬ 
ment he held in the customs, and had come to regard his son 
Michelangelo as the mainstay of his house, had been repeatedly 
urging him to come home. A spirit of family duty and family 
pride was the ruling principle in all Michelangelo’s conduct. 
During the best years of his life he submitted himself sternly 
and without a murmur to pinching hardship and almost super¬ 
human labour for the sake of his father and brothers, who were 
ever selfishly ready to be fed and helped by him. Having now, 
after an illness, come home in 1501, Michelangelo was requested 
by the cardinal Francesco Piccolomini to adorn with a number of 
sculptured figures a shrine already begun in the cathedral of 
Siena in honour of the most distinguished member of his house. 
Pope Pius 11 . Four only of these figures were ever exeeuted, 
and those not apparently, or only in small part, by the master’s 
hand. A work of greater interest in Florence itself had diverted 
him from his engagement to his Sienese patrons. This was the 
execution of the famous colossal statue of David, popularly 
known as “ the Giant.” It was carved out of a huge block of 
marble on which another .sculptor, Agostino d’Antonio, had 
begun unsuccessfully to work forty years before, and which had 
been lying idle ever since. Michelangelo hud here a difiicult 
problem before him. Without much regard to the traditional 
treatment of the subject or the historical character of his hero, 
ho carved out of the vast but cramped mass of material an 
adolescent, frowning colossus, tensely watchful and self-balanced 
in preparation tor his great action. The result amazed every 
beholder by its frecdom'and,science of execution and its victorious 
energy of expression. All the best artists of Florence were 
called in council to determine on what site it should be set up, 
and after much debate the terrace of the palace of the Signory 
was chosen, in preference to the neighbouring ^gia dei Lanzi. 
Here accordingly the colossal “ David ” of Michelangelo took, 
in the month of May 1504, the place which it continued to hold 
until in 1882 it was removed for the sake of protection to a hall 
in the Academy of Fine Arts, where it inevitably looks crushed 
and cabined. Other works of sculpture belong to the same 
period ; among them a second “ David,” in bronze and on a 
smaller .scale, commissioned by the marshal Pierre Rohan 
and left by the young master to be finished by Benedetto da 
Rovezzano, who de.spatched it to France in 1508; a great 
rough-hewn “ St Matthew ” begun but never completed for the 
cathedral of Florence; a “Madonna and Child” executed on 
the commission of a merchant of Bruges; and two unfinished 
ba.s-reliefs of the same subject. 

Neither wa.s Michelangelo idle at the same time as a painter. 
Leaving disputed works for the moment out of sight, he in these 
days at any rate paijitcd for his and Raphael's common patron, 
Angelo Doni, the “ Holy Family ” now in the Uffizi at Florence. 
In the autumn of 1504, the year of the completion of the 
“David,” he received from the Florentine state a commission 
for a work of monumental painting on a heroic scale. Leonardo 
da Vinci had been for some months eng^ed on his great cartoon 
of the “ Battle of Anghiari,” to be painted on the wall of the 
great hall of the municipal council. The gonfaloniere Piero 
Soderini now procured for Michelangelo the commission to design 
a companion work. Michelangelo chose an incident at the battle 
of Ca.scina during the Pisan war of 1364, when the Florentine 
soldiery had been surprised by the enemy in the act of bathing. 
He dashed at the task with his accustomed fiery energy, and hud 
carried a great part of the cartoon to completion when, in the 
early spring of 1505, he broke off the work in order to obey a 
call to Rome which reached him from Pope Julius II. His 
unfinished cartoon, in its power over the varieties and contrasts 
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of energetic and vitally significant action, showed how greatly 
Michelangelo had profited by the example of his elder rival, 
Leonardo, little as, personally, he yielded to Leonardo's charm 
or could bring himself to respond to his courtesy. The work 
of Michelangdo’s youth is for the most part comparatively 
tranquil in character. His early sculpture, showing a degree 
of science and perfection unequalled since the antique, has 
also something of the antique serenity, it boars strongly the 
stamp of intellectual research, but not by any means that of 
storm or strain. In the cartoon of the “ Bathers ” the qualities 
afterwards proverbially associated with Michelangelo—his furia, 
his terribiliia, the tempest and hurricane of the spirit which 
accompanied his unequalled technical mastery and knowledge— 
first found expression. 

Witli Michelangelo's departure to Rome early in 1505 the first 
part ul his artistic career may he said to end. It will be convement 
heie to recapitulate its principal results in sculpture and painting, 
bolli those preserved and those recorded but lo.st. 

Sculpture. — Florence, —“ Head of a Faun," marble; 

lost. Condivi describes Micnclangelo'.s first essay in sculpture as 
a head of on aged faun with a front tooth knocked out, tfiLS latter 
point having been an attertliought suggested by Lorenzo del Medici. 
The head is sometimes identified with one m the National Museum 
at Florence, which however bears no marks of Michelangelo's early 
style and is in all probability .wurious. —" Madonna seated on a 
Step," bronze; Casa Buonarroti, Florence. This bas-relief, executed 
hi imitatiou of Ihe technical style of Donatello, is a genuine example 
of Michelangelo's early work in the Metlieeau school under Bcr- 
tuldo.—" Centauromachia," niarble; Ca.sa Buonarroti. Aline and 
genuine work in full reUei, ol probably somewhat later date than the 
last-mentioned. The subject occurs often ui ancient sarcopliagus 
reliefs: Michelangelo has iollowed tlie antique in his conception and 
treatment of the nude, but the airangemeiit ol the subject is his own. 

Bologna, —Statuettes of “ St Fetronius," " St Proculu.s," 

and a “ Kneeling Angel," marble; part of the decorations ol the 
shrine of St Dominic in the church of that saint at Bologna; Ute 
style of all three much iniluenced by the work of Jacopo della Quercia 
in the same church; the altitude of the kneeling angel with the 
candelabrum imitated from an ancient bas-relief. 

Florence, I4QJ-I4g6 .—“ St John in the Wildemess," executed for 
Lorenzo di Ficrtr^coscu dei Modici, marble; probably lost. De¬ 
clared in 1874 to have been found again in the po.ssessiun of Count 
Uualondi-Rossalmini at Pisa. Vehement and prolonged discussion 
arose a.s to the authenticity of this newly found S. Giovanninn, and 
at last it was bought for the Berlin Museum, where its genuineness 
is still stoutly maintained. But the finicking and affected elegance 
of the conception denote a difterent temperament from Michelaiigelu's 
and probably a later date. With this figure miust be given up also 
the restoration of an antique group of “ Bacchus mid Ampcius " at 
the Uffizi, which is clearly by the same hand and is claimed also as 
an early work ol Michelangelo.—" Recumbent Cupid," bought by 
the cardiual San Giorgio as an antique, marble ; lust. The attempts 
to recognize it in certain extant copies or servile imitations of the 
antiijue, especially one now at Turin, mu.st be held mistaken. 

Rome, t40S~'S °'-—“ Virgin lamenting the dead Christ " com¬ 
missioned by the abbot de la Groloie; marble, St Peter's, Rome.— 
" Bacchus and young Faun," commissioned by Jaco]Ki Galli; marble, 
National Museum, Florence. (Of these two masterpieces of Michel¬ 
angelo's youth enough has been said above.) " Cupid," commis¬ 
sioned by the abbot de la Grolaie; marble; lost; has been commonly 
identified as the " Kneeling Cupid " of the Victoria and. Albert 
Museum, but this, if by Michelangelo at all, which is not quite 
certaiu, must in all likelihood belong to a later time 

Florence, —" Five Saints, in niches decorating the 

shrine of Pius II.."'commissioned by the Piccolomini family; marble; 
cathedral of Siena. The contract for the sculptured decoration 01 
this shrine was one of those which the pressure ol other work pre¬ 
vented the artist from ever taking seriously in liaud. Ol the five 
saints in niches, traditionally reputed to be his work, the "St Peter 
alone shows any clear marks of his style; the other four were probably 
designed, and certainly carried out, by weaker hands.—" David " 
(the " Gigante ”), commissioned for the city of Florence by Piero 
SodCTini; marble; Florence Academy. Besides what has been said 
above, it has only to lie added that a wax model in the Casa Buonar¬ 
roti, showing nearly the same design with a different movement of 
the legs, is probably Michelangelo's original sketch for the subject. 
"David," commissioned by Pierre Rohan; bronze, lust; a clay 
model in the National Museum, Florence, may proba.bly be a sketch 
for it; more than one bronze has been brougtd forward with claims 
to be the original, but none ha.s stood the test of criticism. “ Virgin 
and Child," commissioned for Taddeo Taddei; circular rehef. un¬ 
finished, marble; London, Royal Academy. The motive of the 
Christ-child frightened by the fluttcrings of the bird held out by 
St John is the most playful in all Michelangelo's work; the whole 
design shows the influence of Leonardo in his gentler, as much as 
the cartoon of the " Bathers ** shows it in his more violent, moods 


" Virgin and Child with St John," cammissioned by Bartolommeo 
Pitti; nearly circular relief, unfinished, marble; Florence, National 
Museum: a more tranquil and very charming presentment. 
“ Madonna and Child," sold to the Mouscron family of Bruges 
(known in Italy as Moscheroni), and by them presented to the church 
ol Notre Dame in that city; group in the round, marble; church of 
Notre Dame, Bruges. A meditative seated Virgin with upright 
head, the naked child seated between her knees, his smoothly 
rounded form in strong contra.st with her complicated draperies. 
“ St Matthew " : one of a set of twelve statues of Apostles com¬ 
missioned by the consuls ol the Arte della Lana for the cathedral 
at Florence; marble; National Museum, Florence. Unfinished 
(only roughly blocked out), the other figures of the set never having 
been so much a-s begun; the contract was signed in 1503 and cancelled 
In 1305. There is an early drawing by Raphael from this statue. 

Painting. — “ Holy Family," painted for Angelo Doni; tempera, 
circular ; Florence, Uffizi. Tlie only perfectly well-attested panel- 
painf ing of Michelangelo wliich exists. His love of restless and some¬ 
what strained actions is illustrated by the gesture of file Madonna, 
who kneels on the ground lioldmg up the child on her right shoulder; 
his love of the nude by the introduction (wherein lie follows Luca 
Signuielii) of some otherwise purjxjseless undraped figures in the 
backginuud. “Virgin and Child with Four Angels'^; tempera; 
National Gallery, London. Tliis unfinished painting, strongly 
marked by the influence of Michelai^elo in his work at this period, 
has been conhdcntly claimed for him, but lacks his strength and 
mastery, and is far more probably llie work of his imitator and 
intiuiale a-ssociate, Francesco Granacci. " Cartoon of the Bafflers " ; 
lost and utterly perished. The only authentic records of it are 
contained in a few early engravings by Marcantonio and Agostino 
Veneziano and a certain number of skelches and studies by the 
master himself, chiefly at the Albertina, Vlenna, the British Museum 
and the University Galleries, Oxford. An elaborate drawing of 
many figures at Holkliani Hall, well known and often engraved, 
seems to be a later cento destitute of real authority. 

Michelangelo had not been long in Rome before Pope Julius 
devised fit employment for him. That capacious and head¬ 
strong .spirit, on fire with great enterprises, had conceived the 
idea of a sepulchral monument to commemorate his glory when 
he should be dead, and to be executed according to his own 
plans while he was still living. He entrusted this congeniai 
task to Michelangelo. The design being approved, the art^| 
spent the winter ot 1505-1506 at the quarries of Carrara, superiqj 
tending the excavation and shipment of the necessary 
In the spring he returned to Rome, and when the marbles arriyg^ 
fell to with all his energy at the preparations fur the worlq 
For a while the pope followed their progress eagerly, and was 
all kindness to the young sculptor. But presently lii.s disposi¬ 
tion changed. In Michelangelo’s absence an artist who was no 
friend of his, Bramante of Urbino, had been selected by Julius to 
carry out a new architectural scheme, commensurate with the 
usual vastness of his conceptions, viz. the rebuilding of St Peter’s 
Church. To the influence and the malice of Bramante Michel¬ 
angelo attributed the unwelcome invitation he now received 
to interrupt the great work of sculpture which he had just 
begun in order to decorate the Sixtine Chapel with frescoes. 
Soon, however, schemes of war and conquest interposed to 
divert the thouglits of Julius, not from the progress of his own 
monument merely, but from artistic enterprises altogether. 
One day Michelangelo heard him say at table to his jeweller that 
he meant to spend no more money on pebbles, either small or 
great. To add to the artist’s discomfiture, when he went to 
apply in person for payments due, he was first put off from 
day to day, and at last actually with scant courtesy dismissed. 
At this his dark mood got the mastery of him. Convinced that 
not his employment only but his life was threatened, he suddenly 
took horse and left Rome, and before the messengers of the pope 
could overtake him was safe on Florentine territory. MichcU 
angelo’s flight took place in April 1506. Once among his ojprq 
people, he turned a deaf ear to all overtures made from Rome 
for his return, and stayed throughout the summer at Florence, 
how occupied we are not distinctly informed, but apparently 
among other things, on the continuation of his great battle 
cartoon. ■* „ , 

During the same summer Julius planned and the 

victco'ious military campaign which ended with hisgtiaOpposed 
entry yat the head of his army into Bologna. Thither, under 
strict sale-conduct and promises of renewed favour, Michelangelo 
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was at last persuaded to betaJce himself. Julius received the 
truant artist kindly, as indeed between these two volcanic 
natures there existed a natural affinity, and ordered of him 
his own colossal likeness in bronze, to be set up, as a symbol 
of his conquering authority, over the principal entrance 
of the church of St Petronius. For the next fifteen months 
Michelangelo devoted his whole .strength to this new task. 
The price at which he undertook it left him, as it turned out, 
hardly any margin to subsist on. Moreover in the technical 
art of metal-casting he was inexperienced, and an assistant 
whom he had summoned from Florence proved insubordinate 
and had to be dismis,scd. Nevertheless his genius prevailed 
over every hardship and difficulty, and on the zist of February 
1508 the majestic bronze colossus of the seated pope, robed and 
mitred, with one hand grasping the keys and the other extended 
in a gesture of benediction and command, was duly raised to 
its station over the church porch. Three years later it was 
destroyed in a revolution. The people of Bologna rose against 
the authority of Julius; his delegates and partisans were cast 
out, and his effigy hurled from its place. The work of Michel¬ 
angelo, after being trailed in derision through the .streets, was 
broken up and its fragments cast into the furnace. 

Meanwhile the artist himself, as Boon as his work was done, 
had followed his reconciled master back to Rome. The task 
that here awaited him, however, was after all not the resumption 
of the papal monument, but the execution of the series of 
paintings in the Sixtinc Chapel which had been mooted before 
his departure. Painting, he always averred, was not his 
business; he was aware of his enemy’s hopes that a great enter¬ 
prise in fresco-painting would prove beyond his powers; and he 
entered with misgiving and reluctance upon his new undcitaking. 
Destiny, however, so ruled that the work thus thrust upon him 
remains his chief title to glory. Ilis history is one of indomitable 
will and almost superhuman energy, yet of will that hardly ever 
had its way, and of energy continually al war with circumstance. 
The only work which in all his life he was able to complete as 
he had concei^-ed it was this of the decoration of the Sixtine 
ceiling. I'lic pope had at first desired a scheme including figures 
of the Twelve Apo.stles only. Michelangelo began accordingly, 
but could rest content with nought so meagre, and .soon proposed 
instead a design of many hundred figures embodying the story 
of Genesis from the Creation to the Flood, with accessory 
personages of prophets and sibyls dreaming on the new dispensa¬ 
tion to come, and, in addition, those of the forefathers of Christ. 
The whole was to be enclosed and divided by an elaborate 
framework ol painted architecture, with a multitude of nameless 
human .shapes supporting its several members or reposing among 
them—shapes mediating, as it were, between the features of 
the inanimate framework and those of the great dramatic and 
prophetic scenes themselves. The pope bade the artist do as 
he pleased. By May 1508 the preparations in the chapel had 
been completed and the work begun. Later in the same year 
Michelangelo summoned a number of assistant painters from 
Florence. Trained in the traditions of the earlier Florentine 
school, they were unable, it seems, to interpret Michelangelo’s 
designs in fresco either with sufficient freedom or sufficient 
uniformity of style to satisfy him. At any rate he soon dismi.ssed 
them, and carried out the remainder of his colossal task alone, 
except for the necessary amount of purely mechanical and 
subordinate help. The physical conditions of prolonged work, 
face upwards, upon this vast expanse of ceiling were adverse 
and trying in the extreme. After four and a half years of toil 
the task was accomplished. Michelangelo had during its 
progress been harassed alike by delay's of payment and by 
hostile intrigue, his ill-wishers casting doubts on his capacity, 
and vaunting the superior powers of Raphael. That gentle 
spirit would by nature have been no man’s enemy, but unluckily 
Michelangelo’s moody, self-concentrated temper prevented the 
two artists being on terms of amity such as might have stopped 
the mouths of mischief-makers. Absolute need of funds for 
the furtherance of the undertaking constrained him at one 
moment to break off work and pursue his inconsiderate patron 
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as for as Bologna. This was between- September 1510, by which 
time the whole of the great series of subjects along .the centre 
of the vault were completed, and January J5it, when the master 
set to work again and began filling the com{fiicated lateral 
spaces of his decorative scheme. 

The main field of the Sixtine ceiling—in form a depressed barrel 
vault—is divided in Michelangelo's scheme into four larger, alter¬ 
nating with five smaller fields. The following is the order of the 
subjects depicted in them : (1) the dividing of the light from -the 
darkness; (z) the creation of sun, moon and stars; (3) the creation 
of the waters; ^4) tlic creation 01 man; (j) the creation of woman; 
(0) the temptation and expulsion; (7) the sacrifice of Noah; (8) the 
deluge; (9) the drunkenness of Noah. The figures in the last three gf 
these scenes are on a smaller scale than those in the first six. In 
numbers i, 3, 5, 7 and 9 the field of the picture is reduced by the 
encroacliments oi the architectural framework with its seated pairs 
of supporters, commonly known as “ Slaves ” or “ Atlases.” Flank¬ 
ing these smaller compositioas, along the lateral spaces between 
the crown oi the vault and the walls on cither side, are seated 
figures o£ propliets and sibyls alternately; two other prophets are 
introduced at each exuemity oi the series—makine seven prophets 
and five sibyls in all. In Uie triangles to right and left of the pro¬ 
phets at the two extremities are the death of Goliath, the death 
u£ Hoioferiics, tlie brazen serpent and the punishment of Haman. 
In the twelve lunettes above tlic windows arc groups ol the ancestors 
ol Christ, their names designated by inscriptions, and in the twelve 
triangles above them (between the prophets and sibyls) other 
kindred groups crouched or .sitting. These last are all shown 
in relatively simiJc human actions and household relatfons, 
heightened bul not falsified by the artist’s genius, and rising 
into majestic significance from roots deep in d^y human nature. 
The work represents all tlic powers of Michelangelo at their best, 
llisdaining all tlie accessory allurements of the painter’s art, he has 
concentrated himself upon the exclusive delineation of the human 
torni tmd face at their highest power. His imagination has conceived, 
and his knowledge and certainty of hand have enabled him to realize, 
attitudes and combinations of unmatched variety and grandeur, 
and countenances of unmatched expressiveness and power. But 
be has not trusted, as he came later to trust, to science and acquired 
knowledge merely; neither do his personages, so far as they did 
afterwards, transcend human po.ssibility or leave the tacts of actuij 
life l)cliintl them. The proloundest knowledge and the most search¬ 
ing realism serve to embody all this inspiration and sustain all this 
sublimity; the sublimity, moreover is combined with tlic noblest 
elements of grace and even of tenderness. As for the intellectual 
meanings of his vast design, over and above those which reve^ 
themselves at a first glance or by a bare description, they ore 
from the nature ot the case inexhaustible, and can never be per¬ 
fectly defined. Whatever the soul of this great Florentine, the 
spiritual heir of Dante, with the Christianity of the middle ages 
not shaken in his mind, but expanded and transe-endentalized, by 
the knowledge and love of Platowhatever the .soul oi such a man, 
full ot suppressed tenderness and righteous indignation, and ot 
anxious questionings of coming tale could conceive—that Miclicl- 
angelo has cxpre,ssed or shadowed forth in this great and significant 
sclicme of paintings. 'Iho powers of the artist seem to liave expanded 
with the progress of his work. I^ seems to have begun (as the 
sjwctator entering the chapel has W begin) witli what is chrono¬ 
logically the last subject of the series, the drunkenness of Noali, and 
to have worked backwards, increasing the scale of his figures for 
their Iietter effect from the fourth subject (the Temptation and 
Expulsion), and rising in ascending scale of majesty through the 
successive acts of creation from the last to the first. 

The Sixtinc chapel was no .sootier completed than Michelangelo 
resumed work upon the marbles for the monument of Julius. 
But four months only had passed when Julius died. His heirs 
immediately entered (in the summer of 1513) into a new contract 
with Michelangelo for the execution of the monument on a 
reduced scale. What the precise nature and extent of the original 
de.sign had been we do not know, only that the monument 
was to be detached from the wall, and to stand four-square 
and free—a thing hitherto unknown in Renaissance sepulchral 
architecture—in one of the chapels of St Peter's. But the new 
design was extensive and magnificent enough. It was to consist 
of a great three-sided structure, two courses high, projecting 
from the church wall, and decorated on its three unattached 
sides with statues. On the uppier course was to be placed the 
colossal recumbent figures of the pope, with a vision pf the 
Virgin and Child above him, angds mourning at the sides, 
and prophetic and allegoric personages at the angles—sixteen 
figures in all. The lower course was to be enriched with twenty- 
four figures niches and on projecting pedestals: in the 
niches, Victones; in front of terminal pilasters between them. 
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slaves or captives denoting, it would seem, either conquered 
provinces or arts and sciences in bondage after their patron’s 
death. A much injured and not indisputable sketch by the 
master at Berlin, with a copy of the same by Sacchetti, are 
supposed to show the design at this stage of its reduction. 
The entire work was to be completed in nine years' time. During 
the next, three years, it would seem, Michelangelo brought to 
completion three at least of the promised figures, for which 
the blocks had reached Rome from Carrara as early as July 
1508; and they are among the most famous of all existing works 
of the sculptor’s art—namely, the “ Moses,” now in the church 
of S. Pietro in Vincoli at Rome and the two ‘‘ Slaves ” at the 
Louvre. 

TIic “ Moses,” originally intended for one of the angles of the um’cr 
course, is now placed at the level of the eye, in the centre of the 
principal face of the monument as it was at last finished, on a deplor¬ 
ably reduced and altered scale, by Michelangelo and his assistants 
in his old age. The prophet, supposed to have just come down from 
Mount Sinai and found the Israelites worshipping the golden calf, 
sits, heavily bearded and draped, with only his right arm Irare, hi-s 
left foot dmwn back, his head raised and turned to the left, his 
left hand laid on his lap and liis right grasping the tables of 
thC’ Ifw—eh incarnation of majestic inthgnation and menace. The 
work, except in one or two places, is of the utmost finish, and the 
statue looks like one of the prophets of the Sixtiiie ceiling done in 
marble. The “ Slaves " at the Louvre arc youthful male figures 
of equally perfect execution, nude but for the band which jiasscs 
over the breast of one and the right leg of the other. One, with his 
left hand raised to his head and his right pressed to lies bosom, his 
eyes almost closed, seems succumbing to the agonies of death; the 
other, with his arms bound behind his back, looks upward still 
lioixilessly struggling. All three of these figures were finishexl 
between 1513 and 1516. 

By 1516 Michelangelo’s evil star was again in the a.scendant. 
julius II. had been succeeded on the papal throne by Cardinal 
biovatmi de’ Medici under the title of Leo X. Tlie Medici, 
too, had about the same time by force and fraud re-c.5tablished 
their sway in Florence, overthrowing the free institutions that 
had prevailed there since the days of Siu'onarola. Now, on 
the one hand, this family were the hereditary friends Mid patrons 
of Michelangelo; on the other hand he was a patriotic son of 
republican Florence; so that henceforward his personal allegiance 
and his political sympathies were in conflict. Over much of 
his art, as has been thought, the pain and perplexity of this 
conflict have cast their shadow. For the present the consequence 
to him of the rise to power of the Medici was a fresh interruption 
of his cherished work on the tomb of Julius. Leo X. and his 
kinsmen were full of a vast new' scheme for the enrichment 
and adornment of the fagade of their own family churcli of San 
Lorenzo in Florence. Mich^ngelo, carried away by the idea 
and forgetful of his other sffll great and oncrou.s task, offered 
his services for the new fagade. They were eagerly accepted, 
although for a moment the idea liad been entertained of entrust¬ 
ing the work to Leonardo da Vinci. The heirs of J ulius on their 
part showed an accommodating temper, and at the request 
of I.eo allowed their three-years’-old contract to be cancelled 
in favour of another, whereby the scale and sculptured decora¬ 
tions of the Julian monument were again to be reduced by nearly^ 
a half. Michelangelo soon produced for the San Lorenzo fagade' 
a design of combined sculpture and architecture as splendid 
and ambitious in il.s way as had been that for the original monu¬ 
ment of Julius. The contract was signed in January 1518, 
and the artist went to Carrara to superintend the excavation 
of the marbles. 

Michelangelo was now in his forty-fourth year. Though half 
his life was yet to come, yet its best days had, os it proved, been 
spent. All the hindrances which he had encountered hitherto 
were as nothing to those which began to beset him now. For 
the .supply of materials for the fagade of San Lorenzo he had 
set a firm of masons to work, and had himself, it seems, entered 
into a kind of partnership with them, at Carrara, where he knew 
the quarries well, and where the industry was hereditary and 
well understood. When all was well in progress there under 
his own eye, reasons of state induced the Medici ^d the Floren¬ 
tine magistracy to bid him resort instead to certain new quarries 


at Pietrasanta, near Serravalle in the territory of Florence. 
Hither, to the disgust of his old clients at Carrara and to his 
own, Michelangelo accordingly had to transfer the scene of his 
labours. Presently he found himself so impeded and enraged 
by the mechanical difficulties of raising and transporting the 
marbles, and by the disloyalty and incompetence of those with 
whom he had to deal, that he was fain to throw up the commission 
altogether. The contracts for the fagade of San Lorenzo were 
rescinded in March 1518, and the whole magnificent scheme 
came to nothing. Michelangelo then returned to Florence, 
where proposals of work poured in on him from many quarters. 
The king of France desired something from his hand to place 
beside the two pictures he possessed by Raphael. The authorities 
of Bologna wanted him to design a fagade for their church of 
St Petronius; those of Genoa to cast a statue in bronze of their 
great commander, Andrea Doria. Cardinal Grimani begged 
hard for any picture or statue he might have to spare; other 
amateurs importuned him for so much as a pencil drawing 
or sketch. Lastly his friend and partisan Sebastian del Piomijo 
at Rome, ever eager to keep up the feud between the followers 
of Michelangelo and those of Raphael, besought him on Raphael’s 
death to return at once to Rome, and take out of the hands of 
the dead master’s pupils the work of painting still remaining to 
be done in the Vatican chambers. Michelangelo complied with 
none of lliese requests. All that we certainly know of his doing 
between 1518 and 1522 is the blocking out in the rough of four 
more of tlie “ Slaves ” for the tomb of Julius, and carrying out 
a commission, which he had received from three citizens of Rome 
as early as 1514, for a statue of the risen Christ. The roughed-out 
” Slaves ” now stand immured in a grotto in the Boboli Gardens, 
Florence; the Christ, practically finished by the master but 
with the last touches added by pupils, stands in the church, 
for which it was destined, of Sta Maria sopra Minerva at Rome; 
there is little in it either of devotional spirit or imaginative 
power, although, in those parts which Michelangelo himself 
finished, there is extreme accomplishment of design and 
workm.in.ship. 

The ne.\t twelve years of Michelangelo’s life 11522-1534) were 
spent at Florence, and again employed principally in the service 
of his capricious and uncongenial patrons—the Medici. The 
plan of a great group of monuments to deceased members of this 
family, to' be set up in a new .sacristy or mortuary chapel in 
San Lorenzo, was first broached to Michelangelo in 1520 by 
Cairdinal Giulio de’ Mediei. No practical impulse, however, 
was given to the work until Giulio, after the deatll of Leo X. 
and the brief pontificate of the puritanical and iconoclastic 
Adrian VI., had in his turn become pope in 1523 under the 
title of Clement VII. Fven then the impulse was a wavering 
one. First (dement proposed to associate another artist, 
Sansovino, with Michelangelo in his task. This propo.sal being 
on Michelangelo’s peremptory demand abandoned, Clement 
next distracted the artist with an order for a new architectural 
design—that, namely, for the proposed Medicean or “ Lauren- 
tian ” library. When at last after many changes of scope and 
scheme the plans for the sepulchral chapel or “ Sagrestia nuova ” 
took shape, they did not include, as had been at first intended, 
memorials to the founders of the house’s greatness, Cosimo 
{pater patriae) and Lorenzo the Magnificent, or even to Pope 
Leo X. himself, but only to two younger members of the house 
lately deceased, Giuliano, duke of Nemours, and Loreto, 
duke of Urbino. Michelangelo brooded long over various 
designs for this work, and was still engaged on its execution— 
his time being partly also taken up by the building-plans for 
the Medicean library—when political revolutions interposed 
to divert his industry. In 1527 came to pass the sack of Rome 
by the Austrians, and the apparently irretrievable ruin of Poptf 
Clement. The Florentines seized the occasion to expel the 
Medici from their city, and set up a free republican government 
once more. Naturally no more funds for the works in San 
Lorenzo were forthcoming, and Michelangelo, on the invitation 
of the'new signory, occupied himself for a while with designs 
for a group of Hercules and Cacus, and another of Samson 
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and the Philistines—the latter to be wrought out of a block 
of niarble which had been rough-hewn dready for another 
purpose by Baccio Bandinelli. Soon, however, he was called 
to help in defending the city itself from danger. Clement and 
his enemy Charles V. havir^ become reconciled, both alike 
were now bent on bringing florence again under the rule of 
the Medici. In view of the approaching siege, Michelangelo 
was appointed engineer-in-chief of the fortifications. He spent 
the early summer of 1539 in strengthening the defences of San 
Miniato; from July to September he was absent on a diplomatic 
mission to Ferrara and Venice, Returning in the middle of 
the latter month, he found the cause of Florence hopeless from 
internal treachery and from the overwhelming strength of her 
enemies. One of his dark seizures overcame him, and he departed 
again suddenly for Venice. There for a while he remained, 
negotiating for a future residence in France. Then, while the 
siege was still in progress, he returned once more to Florence; 
but in the fitul death-struggle of her liberties he bore no part. 
When in 1530 the city submitted to her conquerors, no mercy 
was shown to most of those who had taken part in her defence. 
Michelangelo believed himself in danger with the rest, but on 
the intervention of Baccio Volori he was presently taken back 
into favour and employment by Pope Clement. For four 
years more he continued to work at int.ervals on the completion 
of the Medici monuments, with the help from 1532 of Giovanni 
Montorsoli and other pupils, and on the building of the l,auren- 
tian library. In 1531 he suffered a severe illness; in 1532 he 
made a long stay at Rome, and entered upon yet another contract 
for the completion of the julian monument, to be reduced now 
to a still more shrunken scale and to be placed not in St Peter’s 
but in the church of San Pietro in Vincoli. In the autumn of 
1534 he left Florence for good. What remained to be done in 
the Medici Chapel was done by pupils, and the chapel was not 
finally opened to view until 1545. 

The statues of the Medici monument take rank beside the ‘' Moses'' 
and the “ Slaves " as the hnest work of Michelangelo's central time in 
sculpture. They consist ul a Madonna and Cliild and of the two 
famous monumental groups, each composed of an armed and seated 
portrait-statue in a niche, with two emblematic figures reclining 
on each side of a sarcophagus below. The “ Madonna and Child ’ 
(left unfintshed because the marble was short in bulk) combines 
astonishingly the divers qualities of realistic motive and natural 
animation with learned complexity of design and imjwsiag majesty of 
effect. It was set up finally—not at all in accordance with the artist's 
first intention—against a blank wall of the chapel, and flanked at wide 
intervals by statues of SS. Cosmo and Damian, the work of pupils. 
The portraits are treated not realistically but typically. In that 
of Lorenzo seems to he typified the mood of crafty brooding and 
concentrated inward thought; in that of Giuliano, the type ot alert 
and confident practical survey imnu'diately preceding action. To 
this contrast of the meditative and active characters corresponds 
a contrast in the emblematic groups accompanying the portraits. 
At the feet of the duke Giuliano recline the shapes of “ Night" and 
" Day "—the former a female, the latter a male, personification; the. 
former sunk in an attitude of deep but uneasy slumber, the latter 
(whose head and face are merely blocked out of the marble) lifting 
himself ill one of wrathful and disturbed awakening. But for 
Michelangelo's unfailing grandeur of style, and for the sense which 
his works convey of a compul.sive heat and tempest of thought and 
feeling in the spirit that thus conceived them, both these attitudes 
might be charged with extravagance. As grand, but far less violent, 
are those of the two companion figures that recline between sleep 
and waking on the sarcophagus of the pensive Lorenzo. Of these, the 
male figure isknownas‘'Kvening," the female as “ Morning" (Crepus- 
cuto and Aurora). In Michelangelo's original idea, partly founded 
on antique precedent in pedimental and sarcophagus groups, figures 
of " Earth " and " Heaven '* were to be associated with those of 
" Night" and"Day " on the monument of Giuliano, and others—no 
doubt of a corresponding naturfc, with tho.se of ihc Morning and 
Evening Twilight on that of Lorenzo. These figures afterwards fell 
out of the scheme and the recesses designed for them remain empty. 
Michelangelo's obvious and fundamental idea was, as some words of 
his own record, to exhibit the elements and the powers of earth and 
heaven lamenting the death of the princes. River-gods were to 
recline on the broad bases at the foot of the monuments. These 
too are lacking. TTicy were never finished, but a bronze cast from 
a small model of one of them, and the torso of a large model, have 
lately been identified, the former in the National Mu.seum and the 
latter in the Academy at Florence. 

Other Works of ts» 3 -iS 34 .—" Victory,” marble (National Museum, 
Florence). A youthful conqueror standing over a bearded enemy. 


whose shoulders he crushes down with his left knee. Fine and 
finished work : whether intended for one of the emblematic Victories 
of the Julian monument, or having some connexion with the 
" Hercules and Cacus " and " Samson and the Philistine," subjects 
undertaken for the Signory in 1528, must remain uncertain. For 
the former of these two subjects a wax model at the Victoria and 
Albert Museum, for the latter a plaster model at the Casa Buonarroti, 
are claimed, perhaps rightly, as original. " David" (formerly 
called "Apollo "), marble, unfinished (National Museum, norence). 
Both the authenticity and the approximate date of this fine work 
are beyoiid doubt; of its origin and destination we arc uninformed. 
“ Crouching boy," marble, unfinished (the Hermitage, Petersburg). 
Another masterly sketch in marble; the seated lad stoops forward 
between his parted knees, having both hands occupied with bis left 
foot; the figute blocked out of the marble, with the least possiUe 
sacrifice of the material; the subject and motive enigmatical. 
“ Cupid,” kneeling, apparently in the act of shooting downward 
with a bow, marble (Victoria and Albert Museum). Probably, 
but not quite certainly, authentic; if so, then of t.^.^o or thereabouts; 
Its identification with the early Cupid done for Jacopo Galli at 
Rome in 1496 is untenable. " Leda," painting, done for the duke 
of Ferrara, but withheld because of the misconduct of his messenger, 
and given by the master to his pupil Antonio Mini in ijsr; lost. 
A fine injured tempera painting of the subject in the store-rooms 
of the National Gallery in London may presumably be an early 
copy. 

Michelangelo had fully purposed, as soon as he could get 
free of his ta.sk on the Medici tombs, to devote all his powers 
to the completion of the Julian monument in accordance with the 
new contract of 1J32. But his intention was again frustrated. 
Pope Clement insisted that he must complete his decorations 
of the Sixtine Chapel by painting anew the great end wall above 
the altar, adorned until then by frescoes of Perugino. The 
subject chosen was the Last Judgment; and Michelangelo began 
to prepare sketches. In the autumn of 1534, in hts sixtieth 
year, he settled finally, and for the remainder of his life, at Rome, 
immediately afterwards Clement died, and was succeeded by 
a Famese under the title of Paul III. Even more than hi 
predecessor, Paul insisted on elaiming the main services of 
Michelangelo for himself, and forced him to let all other engage¬ 
ments drift. For the first seven years after the artist’s return 
to Rome, his time was principally token up with the piainting 
of the colossal and multitudinous" Last Judgment," This being 
completed in 1341, he was next compelled to undertake two 
more great frescoe.s—one of the Conversion of Paul and another 
of the Martyrdom of Peter—in a new chapel which the pope 
had caused to be built in the Vatican, and named after himself 
—Capella Paolina. 

The fresco of the •' Last Judgment ” in the Sixtine Chapel is 
probably the most famous single picture in the world. In it 
Michelangelo .shows more than ever the omnipotence of his 
artistic science, and the fiery daring of his conceptions. But 
the work, so far as its deplorably deteriorated condition admits 
comparison, is hardly comparable in the qualities of colour and 
decorative effect to the earlier and far more nobly inspired 
frescoes of the ceiling. It is to these and not to the “ Last 
Judgment” that the student mu.st turn if he would realize 
what is best and greatest in the art of Michelangelo. 

The frescoes of the Pauline Chapel are on their part so injured 
as to be hardly susceptible of useful study or criticism. In 
their ruined state they bear evidence of the same tendencies 
that made the art of Michelangelo in its latest phase so dangerous 
an example to weaker men—the tendency, that is, to seek for 
unqualified energy and violence of action, both in place and 
out, for “ terribleness ” quani meme, and to design actions 
not by help of direct study from nature, but by scientific 
deduction from the abstract laws of structure and movement. 
At best these frescoes c^hever have been happy examples 
of Michelangelo’s art. w 

Other Works of the years JS34~’S49- Sculpture. —^During the 
fifteen years when Michelangelo was mainly engaged on these 
paintings, he had also at last been enabled to acquit himself, although 
in a manner that can have been satisfactory to none concerned, of 
his engagements to the heirs of Julius. Once more the influence 
of the pope had prevailed on them to accept a compromise alto¬ 
gether to their duadvantage. By a final contrast dated 1542, it 
was agreed that^he " Moses " executed thirty years before, seated on 
a low plinth in a centi'al recess, should be the chief figure of the new 
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■chemo; in niches at eitiier side of iiim were to be standing figures of 
" Leah " and “ Rachel." These Michelangelo liimseU exeented hastily 
with the help of assistants. To pupils entirely was left the carrying 
out of the upper comice, with the recumbent effigy of the pope 
occupying the centre of a weak and incongruous architectural 
scheme, a Madonna and f'hild in a niche al»ve, and a prophet 
and a sibyl in recesses at either side. Meantime all idea 
of incorporating any of the “Slaves’’ in the new design had been 
abandoned. The master gave the two that had been finished in 
>>513^1516 to Robert Stiorsi, who gave them to Francis 1.; while 
the four that bad been roughed out between 1518 and 1,^22 remained 
at Florence. “ Rrutus," marble (National Museum, Florence). 
Probably executed soon after 1530, in memory of the tyrannicide 
Lorenzino de' Medici. To the end of this period or to a year or two 
later belongs the infinitely pathetic unfinished sketch in marble of 
alife..size " Pieti " (Palazzo Rondini, Rome)—the mourning mother, 
standing on an elevation behind her son, hoKls his body upright 
in front of her by the shoulders. Still later, after 1550, is the more 
complicated and more finished group of the '' Pieti,” with the 
corpse of Christ collapsing in utter relaxation through the arms of 
those who try to uphold it; tills Michelangelo destined for hui own 
.sepulchre; it stands now in the cathedral at Florence. 

Paintinc.—" The Entombment of Christ " (National Gallery, 
London). This unhntshed paintbig bears all the marks of Michel¬ 
angelo's design, and must have been begun from a cartoon by him, 
probably of alxiul 1535-1.340, The touch of his own hand seems 
evident in some parts, particularly the body of Clirist; other parts, 
In various degrees of incompletion, are apparently the work of 
various pupils or imitators. 

For nearly all his great life-works mentioned above, preparatory 
sketches and studies by the master's hand exist. These, with a 
large number of other drawings, finished and unfinished, done for 
their own sakes and not for any ulterior use. are of infinite value 
and interest to the student. Michelangelo was the most learned and 
scientific as well as the most mspired and daring of draughtsmen, 
and from boyhood to extreme old age never ceased to practise with 
en, chalk or pencil, lie is said to have burned vast numbers oi 
is drawings with his own hand and caused others to bo burned bv 
friends and pupils to whom he had given them; so that what we 
possess must be less than a tithe of what he executed. But there 
are some 250 genuine sheets—enough to let us follow and 
uiulerstand his modes of conceiving, preparing and maturing 
his designs at all periods of his life. They are scattered amongst 
various collections, chiefly public; those in England (at the British 
Museum, the University Galleries, Oxford, and the Royal Library, 
Windsor), are ijuite half the whole number; other Important 
examples remain still at what was for centuries the home of his heirs, 
the Casa Buonarroti at Florence; others at the Uffizi, Florence; the 
Venice Academy; the AllKTtina, Vienna; the Louvre; the Condt 
Museum at Chaiitilly; the Berlin Museum; and, not least, the Teyler 
Museum at Haarlem. By means of these drawings ami the many 
published facsimiles we are best able to trace the progress of the 
master’s genius and its secrets. We see him diligefitly copying in 
youth from the frescoes of Giotto, Masaccio, and his own miuster 
Ghirlandaio. At this date his instniment was the pen only, used 
in a manner of hatching : .sometimes extremely careful and close, a( 
otlicis fiercely bold and free, and in either case all liis own, Sketches 
and studies thus drawn with tlio pen exist for the “ David," the 
“ Bathers Surprised,’’ the accessory figures for the tomb of Julius as 
first conceived, and tlie great aeries of the Sixtine Chapel decorations. 
By, or even belore, the date of the Sixtiiic Clia))el, clialk, red or black, 
comes into use along with the pen, ami many of flic finest studies for 
the “ Slaves ’’ or “ Atlases ’’ and other decorative figures of the ceiling 
are in the latter material (many more studies are preserved for these 
subordinate figures than for the main com|ioaitions). Alter the 
Sixtine Chapel period the [len give.s way to red or black clialk almost 
entirely. Sketches are rare for the great abortive scheme of the 
uliiis monument; almost non-existent for the equally abortive 
an Lorenzo facade; fairly abundant for the various stages trf the 
Medici monument scheme in its architectural parts, but not for the' 
great figures. About the time of Michelaugelo's final change of 
domicile from Florence to Rome (1.5.32-1535) he began the practice 
of making higlily finished and fully shaded drawings of classic or 
symbolic subjects in red or black chalk for presentation to his 
friends, especially to young Tommaso Cavalieri, the object of his 
passionate Platonic afiectiou, from about 1532. The “ Fall of 
Phaeton," the " Tityos," the " Ganymede," the '* Men Shooting at 
a Mark " are well-known examples; i^his class of work the Windsor 
collection is far the richest. At the<BLne time or soon afterwards, 
were I'roduced drawings little less poi^ful and finished of Christian 
subjects, especially the “ Crucifixion," “ F.iitombment" and “ Resur¬ 
rection." "Then comes the great fresco of the “ Last Judgment,” for 
which there exist both general sketches and particular studies. In the 
few extant drawings for the Cappella Paolina a faltering both of the 
imagination and of the hand become discernible. To the same or 
to still later years belong many beautiful but somewhat tentative 
drawings done either directly for. or nearly In the spirit of. the famous 
" Crucifixion ’’ which he is recorded to have painted with so much 
devotion for Vittoria Colonna. About many of ttase, for all their 
intensity of feeling, there is a wavering touch oetra^ng the approach 


of infirmity; so there is about many of the architectural studies 
dune for tlie buildiugs of which be had charge in his last years at 
Rome; but signs of the old impressive power and penetration are 
not wanting in .some even of the latest drawings that have come 
down to us. 

During liis later years the long-pent human elements of 
fervour and tenderness in Michelangelo’s nature had found 
vent and utterance such a.s they had never found before. He 
had orcasionally practised poetry in youth, and there are signs 
of some transient love-passages during his life at Bologna. 
But it wa.5 not until towards his sixtieth year that the springs 
of feeling were fairly opened in the heart of this solitary, this 
masterful and stem, life-wearied and labour-hardened man. 
About 15.3.3-1.534 we find him beginning to address impassioned 
sonnets—of which the sentiment is curiously comparable to 
that expressed in some of .Shakespeare’s—to a beautiful and 
gifted youth, the young Roman noble Tommaso Cavalieri. Soon 
afterwards he made the acquaintance of the pious, accomplished, 
and high-souled lady, Vittoria Colonna, widow of the Marquess 
Pescara. For ten years until her death, which happened 
in 1547, her friendship was the great .solace of Michelangelo’s 
life. On her, in all loyalty and reverence, he poured out all the 
treasures of his mind and all his imprisoned powers of tender¬ 
ness and devotion. She was the chief inspirer of his poetry— 
of which, along with her praises, the main themes are the 
Christian religion, the joys of Platonic love, and the power and 
mysteries of art. Michelangelo’s poetical style is strenuous and 
concentrated like the. man. He wrote with labour and much 
self-correction; we seem to feel him flinging himself on the 
material of language with the same overwhelming energy and 
vehemence with which contemporaries describe him as flinging 
him.selt on the material of marble—the same impetuosity of 
temperament combined with the same fierce, desire of perfec¬ 
tion, but with far Ic.ss cither of innate instinct for the material 
or of trained mastery over its difficulties. 

And so the mighty sculptor, painter, and poet reached old 
age. An infirmity which settled on him in 1544, and the death 
of Vittoria Colonna in 1547, left him broken in health and heart. 
But his strength hold on for many a year longer yet. His 
father and brothers were dead, and his family sentiment con¬ 
centrated itself on a nephew, Leonardo, to whom he showed 
unremitting practical kindness, coupled with his usual suspicious¬ 
ness and fitfulness of temper. In almost all his relations the 
old man continued to the end to manifest the same loyal and 
righteous heart, accompanied by the same masterful, moody, 
and estranging temper, as in youth. Among the artists of the 
younger generation he held a position of absolute ascendancy 
and authority; nor was his example, as we have said, by any 
means altogether salutary for them. To artists, and to acertain 
nurnber of chosen friends, lielonging chiefly to the lettered, 
diplomatic, and secretarial classes, he was more accessible and 
affable than he had been to any one in earlier days, though 
still formidable in moods of scorn and scoffing. His great 
age and fame made him the most honoured citizen of Rome, to 
whom the highest, both of his fellow countrymen and foreigners, 
were eager to do homage. During the last years of his life he 
made but few more essays in sculpture, and those not success¬ 
ful, but was much employed in the fourth art in which he 
excelled—that of architecture. A sucres.sion of popes demanded 
his services for the embellishment of Rome. Between 1536 
and 1546 he was engaged on plans for the rearrangement and 
reconstruction of the great group of buildings on the Capitol— 
plans which were only partially and imperfectly carried out 
during his lifetime and after his death. For Paul Ill. he finished 
the palace called after the name of the {xipe’s family the Farnese. 
On the death of Antonio da San Gallo he succeeded to the onerous 
and coveted office of chief architect of St Peter’s Church, foi, 
which he remodelled all the designs, living to .see some of the 
main features, including the supports and lower portion of the 
great central dome, carried out in spite of all obstacles, according 
to his plans. The dome as it stands is his most conspicuous 
and one of his noblest monuments : the body of the church was 
completed in a manner quite different from his devising. Other 



great architectural tasks cn which he was engaged were the 
reconstruction of the Porta Pia, and the conversion of a portion 
of the baths of Diocletian into the church of Sta Maria degli 
Angeli; the great cloister with its hundred columns, now used 
as the Museo delle Terme, is the only part of this reconstruction 
which remains as he designed it. At length, in the midst of 
these vast schemes and responsibilities, the heroic old man’s 
last remains of strength gave way. He died on the threshold 
of his ninetieth year, on the i8th of February 1564. 

AuthoritiBs. —For the earlier bibliography of Michelangelo, 
which is extensive, see the ixseiul though very imperfect compilation 
of Passcrini, Bibliografia dt Michelangelo Buonarroti, &c. (Florence, 
The most important work.*:, taken in clironological order, 
are the following: F. Giovio, supplement to the fragmentary 
Dialogus de vins liUens tlluslribus, written soon after 1527, first 
published by Tiraboschi, Storia dtUa letteraiura ilaltana (Modena, 
1871); G. Va.sari, in VUt degli pin eccellenlt architettori, pittori, e 
scultori, &c. (Florence, 1550); A. Condivi, Vila di Michelangelo 
Buonarroti (1553); this account, for wliich the author, a pupil and 
friend of the master's, had long betm collecting materials, was much 
fuller than that of Vasari, who made use of it in rewriting his own 
life of Michelangelo for his second edition, which appeared after 
tlic master's death (i5()81. The best edition of Va.sari is that by 
Milanesi (Florence 1878-1883); of Condivi, that by Gori and Mariette 
(Pisa, 174b) ; for English readers there is a useful translation with 
notes, by Sir Charles Holroyd. The first additions of importance 
were published by Bottari, Raccolta di leltere sidla piUura, &c. 
(Home, 1754; 2nd ed. by 'licozzi, Milan, iSzz); the next by Caye, 
Carteggio inedito (1840). Portions of the correspondence preserved 
in the Buonarroti archives were published by Guasti in his notes to 
the Rime di Michelangelo Buonarroti (1863), and by iJacUi in Carte 
Michelangelsclic inedite (Milan, 1865). Complete biographies of 
Michelangelo had been meanwhile attempted by J. Harford (London, 
>857)1 n-tnf with more posver by Hermann Grimm, Leben Michel¬ 
angelos (Hanover, 5th ed., 1879). A groat increment of biographical 
material was at length obtamed by the publication, in the four- 
hundredth year after Michelangelo's birth, of the whole body of his 
letters preserved in the Buonarroti arcluves, Leltere di Michelangelo 
Buonarroti, ed. C. Milanesi (Florence, 1875). This material was 
first employed in a connected but too trivial narrative by A. Gotti, 
Vita di Miclielange.lo (Florence, 1873). Next followed C. Heath 
Wilson, Life and Worhs 0/ Michelangelo Buonarroti (ITorence, 187(1), 
the technical remarks in wliicli, especially as concerns the fresco 
paintings, are still valuable. Utlier lives ol Michelangelo are by 
Anton Springer, in his Michelangelo u. Uahhael (Leijizig, 1883); J. 
A. Symonds, The Life of Miduilangelo (London, 1893), full ol valuable 
matter on the history and spirit of Michelangelo’s times, but not 
trustworthy in the criticism ol his works; H. Mackowksy, Michel- 
agnioio (Berlin, 1908), excellenl m all rcs|iocts, and in’moderate 
compass ; Emile Gebhardt, Mtchcl-Angc, sculpteur el peintre (1808) 
is a handsome volume of reproductions with text Michelangelo, 
by Fritz Knapp, in the Klas.iiker der KunsI senes (Stuttgart, 1906) 
i.s a very useful compendium. For the early works of Michelangelo 
the standard authority is 11 . Wdlfam, Die Jugendwerke Michel¬ 
angelos (Munich, 1891, and later editions), a masterly work, though 
al variance with Berlin olfieial opinion. The most elaborate study 
of the Sixtinc frescoes, magnificenllv illustrated, is by E. Steinmann, 
Die Sixlinische Kapellc, vol. ii. (Mumch, 1905). Consult also C. 
Justi, Michelangelo (Leipzig, 1903), and with caution H. Thode, 
Michelangelo u. das Ende der Renaissance (Berlin, 1902-1903), Ol 
the jxiems of Michelangelo the first sound edition is that already 
referred to, G. Guasti, Rime dt Michelangelo Buonarroti (1863); 
in earlier editions the text had been recklessly lamjiercd with, aneJ 
the rugged individuality of the master's style smoothed down. An 
edition with German translations was published by Hasenclcver 
(Leipzig, 1S75); and a tliorough critical ectition by Karl Frey (Berlin, 
1897); lor the English student the translations by J. A. Symonds, 
in Sonnets of Michelangelo and Campanella (London, 1878) are 
invaluable. On the drawings of Michelangelo see especially B. 
Berenson, The Drawings of Florentine Painters (London, 1903), 

A comprehensive work on the same subject, in which the most im¬ 
portant examples are reproduced and discussed, unfortunately 
not arraMed chronologically, is Karl Frey, Die Zeiehnungen Michel¬ 
angelos (Berlin, 190S seq.), still in progress. An elaborate life by 
the same author (Karl Frey, Michelamiolo Buonarroti, stin Leben 
und seine Werke) is also in progress, Wt is more to be prized for 
documentary fullness and accuracy than for critical insight. 

(S. C.) 

MICHELET, JULES (1798-1874), French historian, was bom 
at Paris on the 21st of August 1798, of a family which had 
Huguenot traditions. His father was a master printer, not 
very prosperous, and the son at an early age assisted him in 
the actual work of the press. A place was offered him in the 
imperial printing office, but his father was able to send him to 
the famous Collie or Lycde Charlemagne, where he distinguished 
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He passed the university extuBination in j8si, and 
was shortly after appointed to a professoxship of histoiy in 
the College Kollin. Soon after this, in 1834, he married. The 
period of the restoration and the Jfliy monarchy was one of 
the most favourable to rising; men of letters of a somewhat 
scholastic cast that has ever b^ known in France, and Michelet 
had powerful patrons in Villemain, Victor Cousin and others. 
But, though he was an ardent politician (having from his 
childhood embraced republicanism and a pecuhar variety of 
romantic free-thought), he was first of all a man of letters and 
an inquirer into the history of the past. 

^ earhest works were school-books, and they were not 
written at a very early age. Between 1825 and 1827 he 
produced divers sketches, chronological tables, &c., of modern 
history. His Precis of the subject, published in the last-men* 
tioned year, is a sound and careful book, far better than 
anything that had appeared before it, and written in a sober 
yet interesting style. In the same year he was appointed maitre 
de confdrences at the Ecole Normale. Four years later, in 
1831, the Introduction d I’kistoire universelle showed a very 
different style, exhibiting no doubt the idiosyncrasy and hterary 
power of the writer to greater advantage, but also displaying 
the peculiar visionary qualities which made Michelet the most 
stimulating, but the most untrustworthy (not in facts, which he 
never (xinsciously falsifies, but in suggestion) of all historians. 
The events of 1830 had unmuzzled him, and had put him in 
a better position for study by obtaining for him a place in the 
Record Office, and a deputy-professorship under Guizot in 
the literary faculty of the university. Very soon afterwards he 
began his chief and monumental work, the Histoire de Prance. 
But he accompanied this with numerous other books, chiefly 
of enidition, such as the (Euvres choisies de Vico, the Memoires 
de Luther icrits par lui-rneme, the Origines du droit jranfais, 
and somewhat later the Proces des templiers. The year 1838 
was one of great importance in Michelet’s life. He was in the 
fullness of his powers, liis studies had fed his natural aversion 
to the principles of authority and ecclesiagticism, and at a 
moment when the revived activity of the Jesuits caused some 
real und more pretended alarm he was appointed to the chair 
of history at the College de France. Assisted by his friend 
Edgar Quinet, he began a violent polemic against the unpopular 
order and the principles which it represented, a polemic which 
made their lectures, and especially Michelet’s, one of the most 
popular resorts of the day. He published, in 1839, his Histoire 
romaine, but this was in his graver und earlier manner. The 
results of his lectures appeared in the volumes Le Pretre, la 
femme, el la famille and le peuple. These books do not 
display the apocalyptic style which, partly borrowed from 
Lamennais, characterizes Michelet’s later works, but they 
contain in miniature almost the whole of his curious ethico- 
politiro-theological creed—a mixture of sentimentalism, com¬ 
munism, and anti-sacerdotalism, supported by themo.st eccentric 
arguments, hut urged with a great deal of eloquence. The 
principles of the outbreak of 1848 were in the air, and Michelet 
was not the least important of those who condensed and pro¬ 
pagated them : indeed his original lectures were of so incendiary 
a kind that the course had to be interdicted. But when the 
actual revolution broke out Michelet, unlike many other men 
of letters, did not attempt to enter on active pohtical life, 
and merely devoted himself more strenuously to his literary 
work. Besides continuing the great history, he undertook 
and carried out, during the years between the downfall of 
Louis Philippe and the final establishment of Napoleon III., 
an enthusiastic Histoire de la revolution frangaise. Despite 
or because of its enthusiasm, this wa.s by no means Michelet’s 
best book. The events were too near and too well known, and 
hardly admitted the picturesque sallies into the blue distance 
which make the charm and the danger of his larger work. In 
actual picturesqueness as well as in general veracity of picture, 
the book cannot approach Carlyle’s; while as a more chronicle 
of the events it is inferior to half a dozen prosaic histories older 
and younger than itself. 


MIGHELET, JULES 
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Tha coup (Pitot lost Michelet his place in the Record OfiSce, 
as, though not in any way identified with the republic adminis¬ 
tratively, he refused to take the oaths to the empire. But 
the new regime only kindled afresh his republican zoal, and 
his second marriage (with Mile AdMe Malairet, a lady of 
some litmry capacity, and of republican belongings) seems 
to have further stimulated his powers. While the history 
steadily held its way, a crowd of extraordinary little books 
accompanied and diversified it. Sometimes they were expanded 
versions of its episodes, sometimes what may be called commen¬ 
taries or companion volumes. In some of the best of them 
natural science, a new subject with Michelet, to which his 
wife is believed to have introduced him, supplies the text. 
The first of these (by no means the best) was Les Femmes de la 
rivolution (1854), in which Michelet’s natural and inimitaWc 
faculty of dithyrambic too often gives way to tedious and not 
very conclusive argument and preaching. In the next, L'Oiseau 
(1K56), a new and most successful vein was struck. The subject 
of natural history was treated, not from the point of view of 
mere science, nor from that of sentiment, nor of anecdote nor 
of gossip, but from that of the author’s fervent democratic 
pantheism, and the result, though, as was to be expected, 
unequal, was often excellent. L’Insecte, in the same key, 
but duller, followed. It was succeeded by L’Amour (1850), 
one of the author’s most popular iKioks, and not unworthy of 
its popularity, but perhaps hardly his best. These remarkable 
works, half pamphlets half moral treatises, succeeded each other 
as a rule at the twelve months’ interval, and the succession 
was almost unbroken for five or six years. L’Amour was 
followed by La Femme (i860), a book on which a whole critique 
of French literature and French character might be founded. 
Then came La Mer (i86i), a return to the natural history rla.s.s, 
which, considering the powers of the writer and the attraction 
of the subject, is perhaps a little disappointing. The next 
year (1862) the most striking of all Michelet’s minor works, La 
Sorciire, made its appearance. Developed out of an episode 
of the history, it has all its author’s poculiarities in the stronge.st 
degree. It is a nightmare and nothing more, but a nightmare 
of the most extraordinary verisimilitude and poetical power. 

This remarkable series, every volume of which was a work at 
once of imagination and of research, was not even yet finished, 
but the later volumes exhibit a certain falling off. The ambi¬ 
tious Bible de I'humanite (1864), an historical sketch of religions, 
has but little merit. In La MonUigne (1868), the last of tlie 
natural history series, the tricks of staccato style are pushed 
even farther than by ’Victor Hugo in his less inspired moments, 
though—as is inevitable, in the hands of such a master of language 
as Michelet—the effect is frequently grandiose if not grand. 
Nos fils (1869), the last of the string of smaller books published 
during the author’s life, is a tractate on education, written with 
ample knowledge of the facts and with all Michelet’s usual 
sweep and range of view, if with visibly declining powers of 
expression. But in a book published posthumously, Le Banquet, 
these powers reappear at their fullest. The -picture of the 
industrious and famishing populations of the Riviera is (whether 
true to fact or not) one of the best things that Michelet has 
done. To complete the list of his miscellaneous works, two 
collections of pieces, written imd partly published at different 
times, may be mentioned. These are Les Soldais de la rivolu¬ 
tion and Ligendes dimocratiques du nord. 

The publication of this series of books, and the completion 
of his history, occupied Michelet during both decades of the 
empire. Ha lived partly in France, partly in Italy, and was 
accustomed to spend the winter on the Riviera, chiefly at 
Ilyires. At last, in 1867, the great work of his life was finished. 
In the usual edition it fills nineteen volumes. The first of these 


deals with the early history up to the death of Charlemagne, 
ti^e second with the flourishing time of feudal France, 
tlw third with the 13th century, the fourth, fifth, and sixth 
wim the Hundred Years’ War, the seventh and eighth with 
iMb establishment of the rural power under Charles ’^II. and 
L^uis XI. The i6th and 17th centuries have four volumes 


apiece, much of which is very distantly connected with 
French history proper, especially in the two volumes entitled 
Renaissance and Riforme. 'Ihe last three volumes carry on the 
history of the i8th century to the outbreak of the Revolution. 
Michelet was perhaps the first historian to devote himself 
to anything like a picturesque history of the middle ages, and 
his account is still the most vivid that exists. His inc^uiry 
into manuscript and printed authorities was most laborious, 
but Ills lively imagination, and his strong religious and political 
prejudices, made him regard all things from a singularly personal 
point of view. Circumstances which strike hLs fancy, or furnish 
convenient texts for his polemic, are handled at inordinate 
length, while others are rapidly dismissed or passed over 
altogether. 

Uncompromisingly hostile as Michelet was to the empire, 
its dowiilall and the accompanying disasters of the country 
once more stimulated him to activity. Not only did he write 
letters and pamphlets during the struggle, but when it was 
over he set himself to complete the vast task which his two 
great histories had almost covered by a Histoire du xiid 
siecle. He did not, however, live to carry it farther than 
Waterloo, and the best criticism of it is perhaps contained 
in the opening words of the introduction to the last volume— 

" Tage me presse.” The new republic wa.s not altogether 
a restoration for Michelet, and his profe.ssorship at the College 
de France, of which he contended that he had never been 
properly deprived, was not given back to him. He died at 
Hyires on the 9th of February 1874. 

Almost all Michelet’s works, the exceptions being his translations, 
compilations, &c. arc published in uniform si/.e and in about fifty 
volumes, partly by Marjion and Flaininarion, partly by Calmann 
].6vy. He has not received much recent attenlion from critics 
and monographers, but Ids Oriqmes du droit /ranfats, cherchies dans 
les symholes el formulas du droit universal was edited bv Emile Faguet 
in 1890 and went into a Second edition in 1900. See C. Monod, 
Jules Michelet’, Etudes sur la vie el ses auvres (Paris, 1907). 

(G. Sa.) 

MICHELET, KARL LUDWIG (1801-1893), German philo¬ 
sopher, was born on the 4tli of Uocember 1801, at Berlin, where 
he died on the i6th of December 1893. studied at the 
gymnasium and at the university of his native town, took 
his degree as doctor of philosophy in 1824, and became professor 
in 1829, a post which he retained till his death. Educated 
in the doctrine of Hegel, he remained faithful to his early teaching 
and spent his life in defending and continuing the Hegelian 
tradition. His first notable work was the S’ystem der pliilo- 
sophischen Moral (Berlin, 1828), an examination of the ethical 
theory of responsibility. In 1836 he published, in Paris, a 
treatise on the Metaphysics of Aristotle, written in French aa^ 
crowned by the Academic des Sciences Morales et Politiquee,' 
He wrote also two other treatises on Aristotle: NUtomachische 
Ethik (2nd.cd., 1848) and Di> £fW* des Aristoteles in ihrem 
Verhdltniss mm System der Moral (1827). His own views are 
best expressed in his Vorlesungen fiber die Persbnlichkeit Gottes 
(1841) and Die Epiphanie der ewigen Personhchkeit des Gottes. 
The philosophical theology developed in these works has been 
described as a “ Neo-Christian Spiritualism.” 

Among his other publications may be mentioned Geschichte der 
letzten Sysleme der Philos, in Deutschland von Kant bis Hegel (1837- 
1838); Anthropologie und Psychologic (1B40); Esifuisse de logique 
(Paris, 183O); Naturrecht oder Rechtsphilosophie (1866); Hegel der 
unwiderlegle Weltphilosoph (1870), Wahrheit aus meinem Leben 
(1886). From 1832 to 1842, Michelet was engaged in publishing 
the complete works of Hegel, and in 1845 he founded the Berlin 
Philosophical Society, which has continuously represented the 
Hegelianism of-Gennany. He was the first editor ol Der Gedanhe 
(i860), the official organ of tlie society. 

HIOHELL, JOHN (1724-1793), English natural philosopher 
and geologist, was bom in 1724, and ed.itcated at Queens’ , 
College, Cambridge. His name appears fourth in the Tripos 
list for r 748-r749; and in 1755 he was moderator in that examina¬ 
tion. He became M.A. in 1752', and B.D. in 1761. He was 
a- fellow of his college, and was appointed Woodwardian 
professor of geology in 1762, and in 1767 rector of Thornhill in 
Yorkshire, where he died on the 29th of April 1793. He was 



great architectural tasks cn which he was engaged were the 
reconstruction of the Porta Pia, and the conversion of a portion 
of the baths of Diocletian into the church of Sta Maria degli 
Angeli; the great cloister with its hundred columns, now used 
as the Museo delle Terme, is the only part of this reconstruction 
which remains as he designed it. At length, in the midst of 
these vast schemes and responsibilities, the heroic old man’s 
last remains of strength gave way. He died on the threshold 
of his ninetieth year, on the i8th of February 1564. 

AuthoritiBs. —For the earlier bibliography of Michelangelo, 
which is extensive, see the ixseiul though very imperfect compilation 
of Passcrini, Bibliografia dt Michelangelo Buonarroti, &c. (Florence, 
The most important work.*:, taken in clironological order, 
are the following: F. Giovio, supplement to the fragmentary 
Dialogus de vins liUens tlluslribus, written soon after 1527, first 
published by Tiraboschi, Storia dtUa letteraiura ilaltana (Modena, 
1871); G. Va.sari, in VUt degli pin eccellenlt architettori, pittori, e 
scultori, &c. (Florence, 1550); A. Condivi, Vila di Michelangelo 
Buonarroti (1553); this account, for wliich the author, a pupil and 
friend of the master's, had long betm collecting materials, was much 
fuller than that of Vasari, who made use of it in rewriting his own 
life of Michelangelo for his second edition, which appeared after 
tlic master's death (i5()81. The best edition of Va.sari is that by 
Milanesi (Florence 1878-1883); of Condivi, that by Gori and Mariette 
(Pisa, 174b) ; for English readers there is a useful translation with 
notes, by Sir Charles Holroyd. The first additions of importance 
were published by Bottari, Raccolta di leltere sidla piUura, &c. 
(Home, 1754; 2nd ed. by 'licozzi, Milan, iSzz); the next by Caye, 
Carteggio inedito (1840). Portions of the correspondence preserved 
in the Buonarroti archives were published by Guasti in his notes to 
the Rime di Michelangelo Buonarroti (1863), and by iJacUi in Carte 
Michelangelsclic inedite (Milan, 1865). Complete biographies of 
Michelangelo had been meanwhile attempted by J. Harford (London, 
>857)1 n-tnf with more posver by Hermann Grimm, Leben Michel¬ 
angelos (Hanover, 5th ed., 1879). A groat increment of biographical 
material was at length obtamed by the publication, in the four- 
hundredth year after Michelangelo's birth, of the whole body of his 
letters preserved in the Buonarroti arcluves, Leltere di Michelangelo 
Buonarroti, ed. C. Milanesi (Florence, 1875). This material was 
first employed in a connected but too trivial narrative by A. Gotti, 
Vita di Miclielange.lo (Florence, 1873). Next followed C. Heath 
Wilson, Life and Worhs 0/ Michelangelo Buonarroti (ITorence, 187(1), 
the technical remarks in wliicli, especially as concerns the fresco 
paintings, are still valuable. Utlier lives ol Michelangelo are by 
Anton Springer, in his Michelangelo u. Uahhael (Leijizig, 1883); J. 
A. Symonds, The Life of Miduilangelo (London, 1893), full ol valuable 
matter on the history and spirit of Michelangelo’s times, but not 
trustworthy in the criticism ol his works; H. Mackowksy, Michel- 
agnioio (Berlin, 1908), excellenl m all rcs|iocts, and in’moderate 
compass ; Emile Gebhardt, Mtchcl-Angc, sculpteur el peintre (1808) 
is a handsome volume of reproductions with text Michelangelo, 
by Fritz Knapp, in the Klas.iiker der KunsI senes (Stuttgart, 1906) 
i.s a very useful compendium. For the early works of Michelangelo 
the standard authority is 11 . Wdlfam, Die Jugendwerke Michel¬ 
angelos (Munich, 1891, and later editions), a masterly work, though 
al variance with Berlin olfieial opinion. The most elaborate study 
of the Sixtinc frescoes, magnificenllv illustrated, is by E. Steinmann, 
Die Sixlinische Kapellc, vol. ii. (Mumch, 1905). Consult also C. 
Justi, Michelangelo (Leipzig, 1903), and with caution H. Thode, 
Michelangelo u. das Ende der Renaissance (Berlin, 1902-1903), Ol 
the jxiems of Michelangelo the first sound edition is that already 
referred to, G. Guasti, Rime dt Michelangelo Buonarroti (1863); 
in earlier editions the text had been recklessly lamjiercd with, aneJ 
the rugged individuality of the master's style smoothed down. An 
edition with German translations was published by Hasenclcver 
(Leipzig, 1S75); and a tliorough critical ectition by Karl Frey (Berlin, 
1897); lor the English student the translations by J. A. Symonds, 
in Sonnets of Michelangelo and Campanella (London, 1878) are 
invaluable. On the drawings of Michelangelo see especially B. 
Berenson, The Drawings of Florentine Painters (London, 1903), 

A comprehensive work on the same subject, in which the most im¬ 
portant examples are reproduced and discussed, unfortunately 
not arraMed chronologically, is Karl Frey, Die Zeiehnungen Michel¬ 
angelos (Berlin, 190S seq.), still in progress. An elaborate life by 
the same author (Karl Frey, Michelamiolo Buonarroti, stin Leben 
und seine Werke) is also in progress, Wt is more to be prized for 
documentary fullness and accuracy than for critical insight. 

(S. C.) 

MICHELET, JULES (1798-1874), French historian, was bom 
at Paris on the 21st of August 1798, of a family which had 
Huguenot traditions. His father was a master printer, not 
very prosperous, and the son at an early age assisted him in 
the actual work of the press. A place was offered him in the 
imperial printing office, but his father was able to send him to 
the famous Collie or Lycde Charlemagne, where he distinguished 
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He passed the university extuBination in j8si, and 
was shortly after appointed to a professoxship of histoiy in 
the College Kollin. Soon after this, in 1834, he married. The 
period of the restoration and the Jfliy monarchy was one of 
the most favourable to rising; men of letters of a somewhat 
scholastic cast that has ever b^ known in France, and Michelet 
had powerful patrons in Villemain, Victor Cousin and others. 
But, though he was an ardent politician (having from his 
childhood embraced republicanism and a pecuhar variety of 
romantic free-thought), he was first of all a man of letters and 
an inquirer into the history of the past. 

^ earhest works were school-books, and they were not 
written at a very early age. Between 1825 and 1827 he 
produced divers sketches, chronological tables, &c., of modern 
history. His Precis of the subject, published in the last-men* 
tioned year, is a sound and careful book, far better than 
anything that had appeared before it, and written in a sober 
yet interesting style. In the same year he was appointed maitre 
de confdrences at the Ecole Normale. Four years later, in 
1831, the Introduction d I’kistoire universelle showed a very 
different style, exhibiting no doubt the idiosyncrasy and hterary 
power of the writer to greater advantage, but also displaying 
the peculiar visionary qualities which made Michelet the most 
stimulating, but the most untrustworthy (not in facts, which he 
never (xinsciously falsifies, but in suggestion) of all historians. 
The events of 1830 had unmuzzled him, and had put him in 
a better position for study by obtaining for him a place in the 
Record Office, and a deputy-professorship under Guizot in 
the literary faculty of the university. Very soon afterwards he 
began his chief and monumental work, the Histoire de Prance. 
But he accompanied this with numerous other books, chiefly 
of enidition, such as the (Euvres choisies de Vico, the Memoires 
de Luther icrits par lui-rneme, the Origines du droit jranfais, 
and somewhat later the Proces des templiers. The year 1838 
was one of great importance in Michelet’s life. He was in the 
fullness of his powers, liis studies had fed his natural aversion 
to the principles of authority and ecclesiagticism, and at a 
moment when the revived activity of the Jesuits caused some 
real und more pretended alarm he was appointed to the chair 
of history at the College de France. Assisted by his friend 
Edgar Quinet, he began a violent polemic against the unpopular 
order and the principles which it represented, a polemic which 
made their lectures, and especially Michelet’s, one of the most 
popular resorts of the day. He published, in 1839, his Histoire 
romaine, but this was in his graver und earlier manner. The 
results of his lectures appeared in the volumes Le Pretre, la 
femme, el la famille and le peuple. These books do not 
display the apocalyptic style which, partly borrowed from 
Lamennais, characterizes Michelet’s later works, but they 
contain in miniature almost the whole of his curious ethico- 
politiro-theological creed—a mixture of sentimentalism, com¬ 
munism, and anti-sacerdotalism, supported by themo.st eccentric 
arguments, hut urged with a great deal of eloquence. The 
principles of the outbreak of 1848 were in the air, and Michelet 
was not the least important of those who condensed and pro¬ 
pagated them : indeed his original lectures were of so incendiary 
a kind that the course had to be interdicted. But when the 
actual revolution broke out Michelet, unlike many other men 
of letters, did not attempt to enter on active pohtical life, 
and merely devoted himself more strenuously to his literary 
work. Besides continuing the great history, he undertook 
and carried out, during the years between the downfall of 
Louis Philippe and the final establishment of Napoleon III., 
an enthusiastic Histoire de la revolution frangaise. Despite 
or because of its enthusiasm, this wa.s by no means Michelet’s 
best book. The events were too near and too well known, and 
hardly admitted the picturesque sallies into the blue distance 
which make the charm and the danger of his larger work. In 
actual picturesqueness as well as in general veracity of picture, 
the book cannot approach Carlyle’s; while as a more chronicle 
of the events it is inferior to half a dozen prosaic histories older 
and younger than itself. 
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penlasula is more itregular than that of the lower peninsula. W 
portion extending through the middle bum east to west and south, 
from west of the centre to Green Bay, iAithcr flat aru^ven swampy 
or only gently undulating, ^^-istward from Green Bay We two ranges 
'of hills: the one lining the south shore and ranging from i* to 
300 ft. in height, the other close to or touching the north shore and 
reaching in pbices an eievation of Ooo ft. above Lake Superior. 
The famous Pictured Kocks iu Alger county on the lake shore, cast 
of Munising, form Uie west portion of this north range; the^ are of 
* sandstone formation, extend for several miles along the coast, rise 
almost perpendicularly from the water's edge, and display an 
Interesting divensity of shapes as well as a great variety of tints and 
hues, especially of gray, blue, green and yellow. The most rugged 
portion of the state is farther west. South and south-east of Kewee¬ 
naw Bay, in the Marquette iron district, is an irregular area of 
mountains, hills, swamps and lakes, some of the mountain peaks, 
of tire Huron Mountains (in Marquette county) rising to an elevation 
of 1400 ft. or more above the lake. These and a peak in the Porcupine 
Mountains (2023 ft. above the sea) iu the north-west part of Ontona¬ 
gon county are the highest in the state. To the south of this is 
the Menominee Iron district, marked somewhat regularly by east 
and west ridges. Extending in a general nortli-east and south-west 
direction through Keweenaw peninsula to the Wiscon.sln border and 
boyond is the. middle of three approximately parallel ranges, separ¬ 
ated from each other by flat lands, with here and there an isolated 
peak (in the Porcupine Slountains) having an elevation of from goo to 
I400 ft. above the lake. The north portion of these ranges, together 
with Isle Royalc some distance (artlter north, wl^di is it.self traversed 
by several les.s elevated parallel ridges, contains Michigan copper¬ 
bearing rocks; wliile to the south, along the msconsin border, is 
another iron district, the Gogebic. The rivers of the entire state 
consist uf numerous small streams of clear water. In the interior 
of the upper peninsula, along tlic east b(jrder of the Ipwer peuinsula 
south from Lake Huron, and iu Saginaw valley, they are rather 
sluggish; but many of the larger streams of -the lower peninsula 
have sufficient fall to furnish a large amount of water-power, while 
the small streams that flow inlo laike Superior from the central 
portion of the upper peninsula as well as some of the larger ones 
farther west, have several falls and rapids; in places also they arc- 
lined with steep, high banks. Most of the larger rivers of f he slate— 
the Muskegon, Grand, St Joseph, Manistee and Kalamazoo—arc in 
the west portion of the lower ])oninsu)a. Several thousand lakes of 
clear water, formed by glacial action, dot the suri.ice of tlie stale, and 
many of them are lined with picturesque woodland shores. Islands 
in Lakes StiperinajUichigan and Huron arc scarcely less nvimerous, 
l-'attna and Michigan, especially the north portion, still 

abounds In game. The mammals include black bear, deer, lynx, 
porcupine, fox, squirrels, hares, rabbits, musk rats, minks, weasels, 
skunks and woodchucks. Among the game birds are quails (" Bob 
t^itc"), "partridges" (rufied grouse), ducks, geese, woodcocks, 
snipes and plovers. Of song birds the favourites are the robin, 
thrushes, bobolink, oriole, chickadee, meadow-lark, cat-bird, blue¬ 
bird, wrens and warblers. Among fishes, white fikh, lake trout, 
perch, herring, sun-fish, bass, sturgeon, pickerel, suckers, German 
carp and fresh-water drum abound in the lakes. The speckled 
trout thrives in many of the streams. 

Before it was settled by the whites the area now included in Michi¬ 
gan was a forest, except in the south west, where there were a few 
small prairies, possibly cleared by the Indians. The remainder of the 
south part of this area lor about do m. along the southern boundary 
was a part of the great hardwood forest of the Ohio Basin with 
woods varying with soil and drainage ; on the drier gravel lands 
were oak forests consisting of red, black and white oak, hickory, 
ash, cherry, basswood and walnut; in depressions there were maple, 
elm, ash. beech, sycamore, poplar and willow; and in the south¬ 
east thefe were a few chestnuts ami tulip trees. North of this 
southern hardwood forest there were pine forests on the sandier 
land, mixed hardwoods and conifers on the loam and clay, and 
tamaracks and cedar in the swamps. The sandy lands were in 
part burnt over by Indians, and there was a growth of scrub oak, 
aspems and hucklewrry bushes. The tamarack and cedar swamjis 
jlow bsive a growth, especially on their edges, of spruce, balsam, 
"white pine, soft maple, ash and aspens. In iqpg about 25 % of the 
area was " cut over " or " burned over " l^nds, mostly the old pine 
woods, the region of the old hardwood forest was almost entirely 
farmland, and alxiut 40 % of the state was still in woods. Red 
oak, birch, elm, ash, white cedar, hemlock, basswood, spruce, 
poplar, balsam, ti and several other kinds of trees are found in many 
sections; but a large portion of the merchantable timber, especially 
in the lower peninsula, has lieen cut.* Among forest shrubs are the 
willow, hazel, alder, shrub maple, birch, hawthorn, dogwood, 
elderberry, viburnum and snowberry. Yews are common in the 
north, and dwarf juniper in the south. In iqoo the woodland area, 
including stump lands, was estimated at 38,000 so. m., or nearly 
two-thirds of the entire state. Huckleberry, blackberry and rasp¬ 
berry bushes are common in the north sections. Srailax, clematis, 
honeysuckle and woodbine are the commoner forest vines. 


' Untor the revised constitution of igoS the legislature is author¬ 
ised to provide for the reforestation of state lands. 


5oi{.-*-The snU of soutt^swest and .south-^t Michigan is for the 
most part a dark clay laSutt or muck; iu the north central part of 
the lower peninsula it is a‘light sandy loam, alon^ luo Huron shore 
it is heavy with blue clay', in the mining districts of the north-west 
the rocks are usually either barren or very thinly covered;' and else¬ 
where in the state the soil i( generally rich in a variety ai mineral 
elements, and varies chiefly in the proportions of vegetable loam, 
sand or gravel, and clay. 

Climate. —Altnongh the temperature of the entire lower peninsula 
is considerably influenced by the lakes, yet, the prcvailmg winds 
being westerly, it is in the west portion of that peninsula that the 
moderation is greatest, both the summer and winter isotlierms being 
there deflected more than half the length of the peninsula. On the 
other hand, the prevailing winds of the upper peninsula being north¬ 
westerly, the lakes have little effect on the temjjerahire there; and 
so. while in the south-wesl the extremes are not great; in the rest 
pf the state they have ranged within two years from 104" i-'. at 
points in the south-ea.st to 40" F. in the north-west. Tliroughout 
the state J uly is invariably the warmest month, February the coldest, 
the mean annual temperature is about 45° F. The mean annual 
precipitation is not far from 31 in., a little more than one-hall of 
which falls during the five growing months from May to October; 
the rain is evenly distributed over all parts of the slate, hut the snow 
is excejitionally heavy along the north shore of the upper i>eninsula. 

^oductions .—Of the total land surface of the state in 1900 48-08 % 
(in 1004, 47'i '),',) was included in farms and (ly'z % (in 1904, 
(16-9 “„) of the farm land was improved; the total number of farms 
was 20 i.20i (in 1904, 189,167), of which 143,688 contained less than 
100 acri'S, 54.556 others contained less than 260 acres, and 
136 contained 1000 acres or move, the average size being 86-4 
acres (in 1904, 91-5 acres). Of the total number of farms 
168,814 were operated by the owners (in 1904, i()l,o;37 by owners 
and 914 by managers). 22,482 (in 1904, 19,525) by share tenants, 
9731 (in 1904, 7(185) by ca.sh tenants; and 312.462 of the inhabitants 
of the slaie, or 34-5 of all who were engaged in gainful occupations, 
were farmers. ' Of the total acreage in 1900 of all crops .58'3 % was 
in cereals and 28 8 % in hay and forage; of the acreage of cereals 
40-8 % was in wheat, 31 8 % lu Indian corn, 2f0 % in oats and 3'7 % 
in rye. In 1907 the buckwheat crop was 852,000 bushels; rye, 
3,452,000 bushels; the hay crop, 3,246,000 tons; oats, 30,534,000 
bushels; barley 1,496.000 bushels; wheat 12,711,000 husheis; and 
Indian corn 57,190,000^shels. Of livestock, sliec-p arc the most 
numerous (2.130,000 in®o7), and Michigan's wool clip in 1907 was 
14,080,500 111.’ TTie number of neat caffle in 1907 was 1,832,000 
(849,000 dairy cows). The number of hogs was 1,388,000; and of 
horses 704,000. 

Micliigan produces the hulk of the peppermint crop of f.he United 
States, and it is in the front rank as a fruit-producing stale. 

JJarley and buckwheat arc grown chiefly in the cast part of the 
lower peninsula south of Saginaw Hay. Potatoes are grown in con- 
sideralile quantities in file north-wesi part of the lower peninsula in 
the vicinity of Grand Traverse Bay as well as throughout the southern 
jiortion of the state; the largest crops of beans are grown in the south 
cenlral part of the lower peninsula, and of peas in the coiin1i"s 
bordering on I.ake Huron. Kalamazoo, Jackson, Washtenaw, 
Lenawee, Ingham, 1 lay and Muskegon are tjie leading celery-prtxluc- 
iiig counties; the peppermint district is in the soutli-west corner of 
tlie stale; and marlo-t gardening is an important industry Ixith in 
the .soiitli west and in the south-east counties. All the prurnM 
fruits are grown in largest quantities in what is commonly (Uluwri 
as the fruit belt in the south-west, particularly in Bemen, t^jjjj^snicr 
county. I 

The fresK-water fish caught in the Great Lakes by ftsiaents in 
Michigan exceed in value those caught by residents of lither states, 
and in 1907 the catch was valued at $1,806,767. Nearly one half 
.both in quantity and value are taken from Lake Michigan, ancl, 
although as ra,ariy as twenty kinds art- caught in considerable quanti¬ 
ties, more than 90 % of the value of the catch consists of trout, 
herring, white fish and perch. Both the state government and the 
national government have established hatcheries within the state, 
and state laws protect the industry by regulating the size of mesh 
in the nets used, prescribing the size of fish that may be taken and 
kept, eslablishing close seasons for several kinds of fish, and by other 
limitations. 

Minerals. —Of the mineral products (for which the state is noted) 
iron is the most valuable. This mineral was discovered in the 
Marquette dis^ict along the .shore of Lake Superior early in tlie 
18th centuryactive operations for mining it did not begin until 
1845; in iSy^Bining of the same mineral began farther south In 
the Menominee district, and seven years later farther west along 
the Wisconsin border in Gogebic county. The annual product 
steadily increased from 3000 long tons in 1854 to Il, 83 nj 3-12 m 1907; 
from 1890 to 1901 Michigan ranked first in the union as an iron-' 
producing state, but after J901 its product was exceeded by that 
of Mindesota* Up to 1909 it was estimated that 380,417,085 tons 
of ore were shipped from the Lake Superior region. Next in value 
among the mineral products is copper; there axe aixiut twenty copper 
mines in Keweenaw peninsula and Its vicinity. The Calumet and 
Hecla iftine, in the central part of that peninsula, is probably the 
most profitable copper mine in the wocla; up ^ 1909 it bad 
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about $107,850,000 in dividends. Copper mining in tbe state began 
about the same time as iron mining, and the quanti^ mined increaj^ 
from i» long tons in 1845 to roi,54|in 1906 (in'1907, 97.^75 long 
tons). From 1847 to 1887 the pioj^ of Michigan exceeded that 
of any other state; from 1847 to 1883'Its copper piodfrct was more 
than one-'half that of all tbe states, but after 1887 (^ept in 1891) 
more of that mineral was mined in Montana than inmiicmigan, and 
in 190C and in 1907 the yield in both Arizona and Montana was 
greater than in Michigan. Fields of bituminous coal extend over 
an area of over 10,000 sq. m. in the central portion of the lower 
peninsula; but its quality is inferior. The mining of coal began in 
Jackson county in 1855 and there was a slow increase in the output 
until i88z (135,339 short tons); then there was a tendency to decrease 
until 1897, from which time the product increased from 123,592 
short tons to 2,035,856 short tons in 1907. The princip^ mines 
are in Saginaw, Bay, Eaton, Jackson Huron and Shiawassee 
counties. Salt wells are numerous in the middle and south-east 
sections of the lower peninsula; the first successful one Was irilled 
in Saginaw county in 1859 and i860. For a number of years prior 
to 1893 Michigan was tbe leading salt-producing state, and, though 
her output was subsequently (except in 1901) exceeded by that of 
New York, it continued to increase up to 1905, when it was 9,492,173 
barrels; in 1907, the product was 10,786,030 barrels. Gypsum is 
obtained from deposits along the banks of the Grand river m Kent 
county and in the vicinity of Alabaster along the shore of Lake 
Huron in Iosco county. Operations on the deposit near Grand 
Itapids were begun in 1841, and although that near Alabaster was 
opened in 1862, it was not until rgoz that it became of much im¬ 
portance; in that year the output of the state was 208,563 short 
tons; in 1907 317,261 short tons were mined. Marl is found in the 
south part of the state; limestone most largely in the north part 
of tlie lower peninsula, and the east part of the upper peninsula; 
and the production of Portland cement increased rapidly from 
77,000 barrels in 1898 to 3,572,668 in 1907; Besides limc.<;tones 
and dolomites, the only liuilding stone of much commercial impor¬ 
tance is tile Potsdam sandstone, extensive beds of which he in the 
north part ol the upiier peninsula. Grindstones are produced in 
considerable quantity in Huron county. A small quantity of 
petroleum is obtained from thirteen wells in St Clair county in the 
east part of the lower peninsula; and the mineral waters at Mount 
Clemens, Benton Harbor and Alma are of considerable commercial 
value for medicinal puiqioses. 

Mantt/(u,tures.- In 1900 the value of the manufactured products 
of Michigan amounted to $356,944,082, which was an increase of 
28-4 over that of 1890, arid by 1904 there was a further increase 
of 2U'I9 %.' During Iht^same period, however, the value of the 
products of the lumber and timber industry, which in 1870, t88u 
and 1890 was greater than that of any other state, and in 1900 was 
still more than twice as great as that of the products of any other 
manufacturing indu.stry in the state and was exceeded only by that 
of the product of Wisconsin, decreased from $83,121,969 in 1890 
to $53.9i5.h47 (. 15'1 %) in 1900, and to $40,569,335 in 1904, this 
decrease being due to the fact that the large quantities of raw 
material (both hard wood and pine) formerly found in the forests 
of Michigan had become so far exhausted that much of it had to be 
brought in from otlier states and from Canada. The value of the 

f iroducts of the furniture factories and of the planing mills, neverthe- 
ess, has steadily increased; that of the furniture factories (of wliich 
Cirand Rapids is the leading centre not only in Michigan hut in the 
United States) rising from $10,767,038 in 1890 to $14,614,506 in 
1900 and $18,421,735 III 1904, and that of the planing mills from 
$10,007,603 in 1890 to $12,469,532 iu igouand $14,375,467 in 1904. 
Tlie total value of the lumber and limber products, the furniture 
jiroducts, and the planing-mill products amounted in 1900 to 
$80,999,685; the value of those manufactures ba.sed upon minerals 
mined or quarried amounted in the same year to $83,730,930. 

Another important class of manufactures is that ba.scd on agri¬ 
culture : the value of flour and grist mill products amounted to 
$21,643,547 in 1900, and $26,512,027 in 1904; that of food prepara¬ 
tions, for wliich Battle Creek is noted, to $1,891,516 in 1900 and 
56,753,699 in 1904; that of agricultural implements to $0,339,508 
111 1906 and $8,719,719 in 1904; and of malt liquors to $5,296,825 
in 1900 and $6,999,251 in 1904. 

Among other manufactures in which the state ranks high and in 
which there was a large increase in value during the same period 

■ The T904 censps, taken by the Federal Bureau of the Census 
in co-o| icration with the secretary of state of Michigan, covered the 
year ending on the 30th of June 1904, and is thus not strictly com- 
jiarable with the “ 1905 " census of manufactures for other states, 
which were for the year ending on the 31st of December 1904. But 
like the special census ol ntenufactures in other states, it is confined 
to establishments under the factory system, and hence its figures 
are considerably less than they would have been had it been taken 
on the same basis as that of the 1900 census, which included hand 
trades and other custom work; for example, on the basis of the 1904 
census the value of the manufactured products in igoo was only 
$3i9,69t,856, and as that of 1904 was $429,120,060, the real in¬ 
crease was 34'2 % instead of 20-19 %. In the above text from this 
point the statistics given for 1900 are for factory products only. 
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are: leather, carriages and wamons, qhemicals,. paper ,aod wood 
pulp and beet sugar. In 1904 AGcbigan manuiacturM autoroobileB 
valued at $6,876,708.. 

The ten leadine manulactuiing centres are. in tbe order W tbe 
value of their mpducts in 1904: Detroit, Granu Rapids, Kalantasoo, 
Battle Creek, *Saginaw, Jackson, Lan^g, Muskegon, ^y City 
and Fort Huron, all in roe south half ta tbe Igwer peninsula. 

CommunicatiOHs ,—The building of railways in Michigan began 
in 1830, but little progress had been made in 1837 when the state 
began ihe construction of three csilways and two canals across the 
south half of the lower peninsula. The Michigan Central was 
completed.from Detroit to Ypsilanti in January 1838, a portion 
of the Michigan Southern was in operation in November 1840, and 
considerable work was done on the proposed Michigan Northern 
and tbe two cansis. By 1846, however, the state had proved itself 
incompetent tu catty on the ivotk and sold its interests to private 
companies. In 1850 there were 342 m. compllted, and from then 
until 1880 the mileage increased to 3938; but the groat period of 
railway building in Michigan was in tae decade from 1880 to 1890, 
when the mileage wan increased to 7108-48. By the close of 
1908 it had further increased to 8629-35. llio pcmcipH lines 
are the Michigan Central, the P£rc Marquette, thehako Shore & 
Michigan Southern, the Grand Rapids & Indiana, the Ann Arbor, 
the Grand Trunk, the Chicago & North-Western, the Duluth 
South Shore & Atlantic, the Minneapolis St Paul & Sanlt 
Sainte Marie, and the Chicago Milwaukee &, St Paul. A board 
of railway commissioners, winch in 1907 succeeded a commissioner 
(whose omcc was created in 1873) hears complaints, has power to 
issue various orders and permits of minor importance to railway 
companies, and reports annually to the governor.^ The legislature 
is empowered to apfioint a commission to fix transportation rates 
for railways and express companies. Besides railway communica¬ 
tion Michigan has a coast line of about 1600 m., along which vessels 
of 2000 tons can sail and'find several good harbours, the water 
communication having been extended and improved by several 
canals, among which arc the Sault Sainte Marie, which passes the 
rapids of St Mary’s River; the St Clair Flats, at the north end 
of Lake St Clair, by which a deeper channel is made through 
sliallow water; and the Portage Lake, in the copper district, which 
connects that lake with Lake Superior. The state undertook to 
construct that at Sault Sainte Marie in 1S37 but little had been 
accomplished in 1852 when the national government granteil 750,000 
acres of land to the state in aid of the enterprise, and three years 
after that the canal was completed. Since its completion, the 
national government has enlarged its locks so as to make it navigable 
for vessels drawing 21 ft. of water. The national government con¬ 
structed the canal at the St Clair Flats in 1871 and contributed 
laud for aid in the- constructiongpf that connecting lakes Portage 
and Superior, which was completed in $873 and passed under national 
control in 1891. 

Papulation. —The population of Michigan in 1880 was 
1,636,937; in 1890 it was 2,093,889, an increase of 27’9 % within 
the decade; in 1900 it was 2,420,982, a further increase of 
i.S'f'% ; iuid in 1910, according to the preliminary returns of 
the U.S. census, it was 2,810,173. Of tfie total population in 
1900, 2,398,563 or 99’07 % wore whites, 15,861 were negroes)' 
6354 were Indians, 240 were Chinese, and 9 were Japanese. 
1,879,329 or 77-6 % were native bom and 541,653 were foreign- 
bom, 184,398 of ie foreign-bom being natives of Canada 
(151,915 English;||L83 French), 125,074 of Germany, 43,839 
of England, and 3^io6 of Holland. In 1906 982479 communi¬ 
cants of different denominations were reported ; of these 492,135 
were Roman Catholics, 128,675 Methodists, 105,803 Lutherans, 
50,136 Baptists, 37,900 Presbyterians, 28,345 members of 
Reformed, bodies, and 26,349 members of the Protestant 
Episcopal Church. In 1900 39-3 % of tlie total population 
lived in places having at least 2500 inhabitants. 

Administration. —The constitution under which Michigan is 
now governcci was first adopted' in 1850, when it was felt 
that the powers which the first one, that of 1835, conferred 
upon the executive and the legislature were tooainrestricted. 
In 1908 it was revised, and many changes were made. 

The constitution admits of amendment by an aflirmative vote 
of two-thirds of the members of each house of the legislature, fol¬ 
lowed at the next succeeding spring or autumn election by an 
affirmative vote of a majority of the electors voting upon the 
question; or an amendment may be proposed by an initiative 
petition signed by more than 20 % of the total number of electors 
who voted for secretary of state at the preceding election, and such 
an amendment (unless disapproved by a majority vote in a joint 
meeting of the two houses of the legislature) is submitted to popular 


‘ In 1909 telegraph and telephone companies were put tmder the 
supervision of the same board. 
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vote at the nejrt election and comes into efiect only if it receives a 
favourable majority' of the poitular vote. Amendments suggested 
by the legislature mve been frequently adopted, and one, adopted 
in 1862, provided tiiat tlic question of a general revision of the con¬ 
stitution shall be submitted to a popular vote once every sixteen 
years and at such other ijmcs as may be providedTiy law. When 
this question was so submitted for the first time, in i86fj, the vote 
was to revise; bui the revision prepared by a convention called for 
the purpose was rejected at the polls. Tlie revision by the Con¬ 
stitutional Convention of 1907-1^8 was adopted by popular vote 
in 1908. 

In hs present form the coastitution confens .suffrage upon 
every male citizen of the United States who Ls twenty-one 
years of age or over and has resided in the state six months 
and in hLs township or ward twenty days immediately preceding 
an election; and any woman may vote in an election involving 
the direct expenditure of public money or the issue of bonds 
if she have the qualifications of male electors and if she have 
property agsessed for taxes in any part of the district or territory’ 
affected by the election in question. At the head of the execu¬ 
tive department is the governor, who is elected for two years, 
and who at the time of his election must be at least thirty 
years of age and must have been for five years a citizen of the 
United State.s, and for the two year.s immediately preceding 
a resident of the state. A lieutenant-governor, for whom the 
same qualifications are prescribed, is elected at the same time 
for the same term. Under the first constitution the .secretary 
of state, treasurer, auditor-general, attorney-general, commis¬ 
sioner of the land office, superintendent of public instruction 
and the judges were all appointed by the governor, but under 
the present one they are elected and only minor officer.s are 
appointed. In 1893 the legislature created a board of four 
members to be appointed by the governor, one of whom must 
be a physician, another an attorney, and made it its duty to 
investigate the case of every convict for whom a petition for 
pardon is received and then report and recommend to the 
governor what it deem expedient. The governor’s salary 
IS fixed by the revised constitution of 1908 at $5000 a year. 
'The lieutenant-governor succeeds the governor in case of vacancy, 
and next in order of succession ,cxime.s the secretory of state. 

The legislature, consisting, of d Senate of 32 members, and a 
House of Representatives of 100 member.s (according to the 
constitution not less than 64 and not more than 100), meets 
biennially, in odd-numborod years, at Lansing. Both senators 
and representatives are elected for a term of two years by single 
districts, except that a township or city which i.s entitled by 
its population to more Ilian one representative elects its 
representatives on a general ticket. Beginning in 1913 luid at 
each subsequent tenth year, the legislature, under the revised 
constitution of 1908, rearranges the senatorial districts imd 
reapportions the representatives uinnngAhe counties and 
districts, using as a basis the returns ofjtke next preceding 
decennial census; the taking of a state^Wisus between the 
decennial periods is discontinued. 

No bill can pass either house except bv an affirmative vote of a 
majority of (he moml)Crs elected to that house, and on its third 
reading the ayes and iioes must be taken and recorded; for appro¬ 
priation liills a two-thirds majority of all members elected to each 
house is required. All legislation must tie tiy bill, legislation by 
joint and ronciirrent resolutions thus being prevented. No bill may 
be passed at a regular session until it has been printed and in pos.ses- 
sion of each house for five days; no bill may lie passed at a special 
session on any subject not expressly stated in the y;ovemor's pro¬ 
clamation or submitted by special message. Tlic governor has ten 
days (Sundays not being counted) in which to exerci.se his veto 
power (which may be applied to any item nr items of any bill making 
appropriations of money and eminacing distinct items), and an 
affirmative vote in each house of two-thirds of the meinliers elected 
is required to pass a liill over Ids veto. T'nder the revised constitu¬ 
tion of 1908 any bUl passed by the legislature and approved by the 
governor, except appropriation bills, may be referred by the legis¬ 
lature to the qualified electors; and no bill so referred shall become 
law unless approved by a majority of the electors voting thereon; 
no local or special act. passed by the legislature, takes effect until 
it is approved by a majority vote of the electors in the affected 
district. 

The administration of justice Ls entrusted to a supreme court, 
a continually increasing number of circuit courts (thirty-eight 


in 1909), one probate court ijj each county, and- not exceeding 
four justices of the peacejn each township. The supreme 
court is composed of one chi^ustice and seven associate justices, 
all elected for a term of fen years, not more than two retiring 
every two )^ars; it holds four sessions annually, exerci.ses 
a general control over the inferior courts, may issue, hear 
and determine any of the more important writs, and has appel¬ 
late jurisdiction only in all other important cases. There is 
only one circuit court judge for a circuit, unless the legislature 
provides for the election of more; the term of office is six years. 
Circuit court judges have original jurisdiction in most matters 
ci-vil and criminal, hear appeals from the lower courts, and 
must hold at least four sessions annually in each county of the 
circuit. Each county elects a judge of probate for a term of 
four years; he lias original concurrent jurisdiction with the 
circuit court in matters of probate, and has original jurLsdiction 
in all rases of juvenile delinquents and dependants. The 
legislature may provide for the election of more than one judge 
of probate in a county with more than 100,000 inhabitants. 
Justices of the peace are elected by the townships for a term of 
four years—there are not more than four in each township; 
in civil matters they have exclusive jurisdiction of cases in 
which the demand does not exceed $100 and concurrent juris¬ 
diction with the circuit courts in contract cases in which the 
demand does not exceed $300. 

For purposes of local government the state is divided into 
eighty-three counties, each of which is in turn divided regularly 
by N. and S. and E. and W. lines into several townships. In 
the more sparsely inhabited counties of the upper peninsula 
and in the N.E. section of the lower peninsula the townships 
are much larger than in oilier parts of the state. The officers 
of the township are a supervisor, clerk, treasurer, highway- 
commissioner, one overseer of highways for each highway 
district, a justice of the peace, and not more than four con¬ 
stables, all of whom arc elected at the annual township meeting 
in April. The supervisor, two of the justices of the peace 
and the clerk constitute the township board, whose duty it 
is to settle claims against the township, audit accounts, and 
publish annually an itemized statement of receipts and dis¬ 
bursements. The supervisor is also the township assessor, and 
the several township supervisors constitute the county board 
of supervisors who oiiualize property valuations as between 
townships, authorize townships to borrow money with which 
to build or repair bridges, arc entrusted with the care and 
management of the property and business of the county, and 
may borrow or raise by tax what is necessary to meet the 
more cuimiion expenses of the county. Other county officers 
are a treasurer, clerk, sheriff, register of deeds, attorney, sur¬ 
veyor and two coroners, each elected for a term of two 
years, a school commissioner elected for a term of four years, 
and one or more notaries public appointed by the governor. 

Under the revised constitution of 1908 the former classifica¬ 
tion of cities into four classes and the practice of granting 
special charters were abolished, and the legislature is required 
to provide by general laws for the incorporation of cities and 
villages; “ such general laws shall limit their rate of taxation 
for municipal purposes and restrict their powers of borrowing 
money and contracting debts.” Cities and villages are permitted 
—upon authorization by the affirmative vote of three-fifths 
of the electors voting on the question—to own and operate, 
even outside their corporate limits, public utilities for supplying 
water, light, heat, power and transportation, and may sell 
and deliver, outside their corporate limits, water, heat, power 
and light to an amount not more than one-fourth that furnished 
by them in each case within their corporate limits; but no 
city or village of less than 23,000 inhabitants may own or operate , 
transportation facilities. Under the revision of 1908 corporate 
franchises cannot be granted for a longer term than thirty 
years. 

Low.—A wife in Michigan has tiio same right to her property 
acquired either before or after marriage as she would have if single, 
except that she cannot under ordinary circumstances give, grant 
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sell it to another without her husband's consent. Grounds lot a 
divorce axe adultery, physical incapf^ty at the time oi maniue, 
sentence to imprisonment for three ySfu-s or more, desertion for two 
years, habltiisd drunkenness, extreme chielty, or, in case of the wife, 
refus^ of the husband to provide for her maintenance when suffi¬ 
ciently able to do so; but in case the patties were married outside 
of Michigan the party seeking the divorce must reside within the 
state at least one year before petitioning for the same. An insolvent 
debtor's homestead—consisting of not more than jo acres of land with 
a house thereon, or a house and lot in a city or village not exceeding 
$1500 in value, together with not less than $500 of his personal 
property—is exempt from execution. For several years previous to 
1876 a clause of the constitution prohibited the sale of intoxicating 
liquors within the state. Since then the whole liquor business has 
been subiected to a heavy tax, and since 1887 the prohibition of it 
has been left to the option of each of the several counties. A state 
court of inflation and arbitration, consisting of three members 
appointed by the governor with the consent of the senate, was 
created in loSo to inquire into the cause of grievances threatening 
or resulting in any strike or lock-out and to endeavour to effect a 
settlement. 

Charitable and Penal Institutions .—The state supports the Micliigan 
Asylum for the Insane (opened 1859), at Kalamazoo; the Eastern 
Michigan Asylum for the Insane (opened 1878), at Pontiac; the 
Northern Michigan Asylum for the Insane (opened 1885), at Traverse 
City; the Michigan Asylum for the Dangerous and Criminal Insane 
(established 1885), at Ionia; the Upper Peninsula Hospital for the 
Insane, at Newberry; a Psychopathic Hospital (established 1907), at 
Ann Arbor; a State Sanatonum (established 1905), at Howell; 
the Michigan State Prison (established 1839), at Jackson; the 
Michigan Rctormatory (established 1887), at Ionia; the State House 
ol Correctiou and Branch Prison (established 1885), at Marquette; 
the Industrial &hool for Boys, at T.ansing; the Industrial Home for 
Girls (established 1879), near Adrian; the State Public School 
(opened 1874), at Coldwater, a temporary home tor dependent chil¬ 
dren until homes in famihes can be found for them; the School for 
the Deaf (established 1854), at Flint; the School for the Blind, at 
Lansing; an Employment Institution for the Blind (established 
1903), at Saginaw; the Home for the Feeble Minded and Epileptic 
(established 1893), at Lapeer; and the Michigan Soldiers'^ Home 
(established 1883), at Grand Itapids. Each ol those institutions Is 
under the control of a boai'd of three or mure members appointed by 
the governor with the approval of the Senate, and at the head of 
the department is the State Board ol Corrections and Charities, 
mnsisting ol the governor and four other members appointed by 
him, with the approval ol the Senate, for a term of eight years, one 
retiring every two years. This board is required to visit each of 
the institutions at least once a year to ascertain its condition and 
needs, and all proposed appropriations for their support, plans ol 
buildings, proposed systems of sewerage, ventilation and heating 
must be submitted to it. 

Education .—Michigan was a pioneer state in rreatii^ the 
American educational system; she began the organization of 
it at the time of her admission into the Union in 1837, and has 
since been noted for the high standard of her schools. Each 
township operating under the District Act has two school inspec¬ 
tors—-one being elected at each town meeting for a term of 
two years—who with the township clerk constitute the township 
board of school inspectors, and to this Ixiard is given authority 
to divide the township into school districts and to exercise 
a general supervision over the several schools within their 
jurisdiction; a township may be organized as a single district, 
called a “ township unit district.” The qualified electors of 
each district having an ungraded school elect a moderator, 
a director and a treasurer—one at each annual school meeting 
—for a term of three years, who constitute the district school 
board, and this board is entrusted with ample power for direct¬ 
ing the affairs of the school. In a district having more than 
100 children of school age a graded school under the control 
of five trustees is formed whenever two-thirds of the electors 
vote for it at a town meeting, and the trustees of a graded 
school may establish a hig^i school whenever a majority of the 
electors authorize them to do so. A high school may also be 
established in any township in which there is no incorporated 
village or city if when the question is submitted to the electors 
of that township a majority of tlie votes cast are in the affirma¬ 
tive. Each county has a county school commissioner, elected 
for a term of four years, who exercises a general supervision 
over the schools within his jurisdiction, and a board of examiners, 
consisting of three members (including the commissioner) 
and appointed by the several boards of county supervisors, 
from whom teachers receive certificates. Finally, at the head 
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of all the public elementaiy and secondary schools at the state is 
the state superintendent of public instruction, elected for a term 
of two years; he is ex Oficta a member and secretary of the State 
board of education, and a member, with the right to speak but 
not to vote, of all other boards having control of public instruc¬ 
tion in any state institution. In every district having as many 
as 800 children between the ages of five and twenty the state 
requires that the school be taught not less than nine months a 
year; and a compulsory education law.requiies the attendance 
of all children between the ages of eight and fifteen for four 
months each year, in cities all between the same ages for the 
full school year, and between the ages of seven and sixteen if 
found frequenting public places without lawful occupation. 

The higher state institations of learning consist of a university, 
to which graduates of high schools on an accredited list are admitt^ 
without examination, four normal schools, an agricultural college, 
and a school of mines. The university (at Ann Arbor) was estab¬ 
lished in 1837, and is under the control of a board of Regents elected 
by the people for a term of eight years, two every two years; the 
president of the institution and the superintendent of public instnic- 
tion are members of the board but without the right to vote. The 
state normal schools are: the Michigan State Normal College at 
Vpsilanti (organized in 1849); the Central Michigan Normal School 
at Mount Hea.sant (established in 1895); the Northern State Normal 
School at Marquette (established in 1899); and the Western State 
Normal School at Kalamazoo (established in 1904). All of thorn are 
under the state board of education, which consists of the state super¬ 
intendent of public instruction and three other members elected, one 
every two years, for a term of six years. The agricultural college, 
at East Lansing, 3 m. east of Lansing, is the oldest in the United 
States; it was provided for by the state constitution of 1850, organ¬ 
ized in 1855 and opened in 1857, and is under the control of the 
state board of agiiculture, consisting of the president of tiie college 
and six other members elected by popular vote for a term of six years, 
two every two years. The college of mines, at Houghton, was 
established in 1883 and is under the control of a board of six members 
appointed by the governor with the approval of the Senate,two every 
two years. In igo8 it had 35 instructors, 253 students, and a library 
of 22,000 volumes. Other important institutions of learning within 
the state but not maintained by it are : Albion College (Methodist 
Episcopal: opened in 1843), at Albion; Hillsdale College (Free Bap¬ 
tist, 1855), at Hillsdale; Kalamazoo College (Baptist, 1853), at 
Kalamazoo; Adrian College (controlled by the Methodist Protestant 
Church since r867), at Adrian; Olivet College (Congregational, 1839), 
at Olivet; Hope College (Reformed, rSbb), at Holland; Detroit 
College (Roman Catholic, 1877), at Detroit; Alma College (Presby¬ 
terian; incorporated 1886), at Alma; and some professional schools 
at Detroit (y.v.). 

Finance .—The revenue of the state is derived almost wholly 
from taxes, about 87 % from a direct or general property tax and the 
rest from various specific or indirect taxes, such as the liquor tax 
and the inlicrilaiice tax. The direct tax, other Hum tluit on the 
property of corporations, is assessed by the tosvnship supervisors, or, 
in cities and incorporated villages by the officer named in the charter 
for that service, on what is supposed to be the full cash value of the 
property. The assessment roll thus prepared is reviewed by a local 
board of review; an equalization between the assessing districts in a 
county is made annually by the county board of supervisors, and 
between the countieffln the state every five years (and at such other 
times as the legislature may direct) by the state board of equaUza- 
tion, which is composed of the lieutenant-governor, auditor-general, 
.secretary of state, treasurer, and commissioner of the land office. 
Bnt at the head of the whole taxing system is the board of state tax 
commissioners and ex officio state board of assessors, consisting of 
three members appoint^ by the governor with the approval of the 
senate for a term of six years. It exercises a generad supervision 
over all other taxing officers and is itself the as.sessor of the property 
of railroads, express companies and certain car companies, hminly 
through the efficiency of this board the assessed value of the taxable 
property of the state was increased from $9^189,087 in 1899 to 
$1,418,231,838 in 1902, or 40'4%, and the taxw levied on railways, 
which had hitherto been assessed on their gross earnings, were in¬ 
creased from $1,483,907 in 1901 to $3,288,162 in 1902, or I2I‘6 %. 
In entering upon the work of public improvements in 1837 the state 
borrowed $3,200,000, and the greater portion of the bonds were sold 
to the Morris Canal and Banking Company and to the I'eiinsylvania 
United States Bank, both of which failed when they had only in 
part paid for the bonds. About this time it was seen that the cost 
of the improvements undertaken would be much greater than the 
original estimate and that several of them were impracticable. 
The difficulty of meeting the interest as it became due soon threat¬ 
ened to be insurmountable, but the state finally sold the improve¬ 
ments made and came out of the experience with good credit 
although with a large debt—about two and a half millions of dollars. 
This was further increased during the Civil War, but after the close 
of that war it was rapidly dimini^ed and finally was extinguished in 
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the lost decade of the century. Ttie preeent constitution (as revised 
in 1908) forbids the contraction of a state debt exceeding fajo.ooo 
except for repelUng an invasion or suppressing an insurrection, and 
the borrowing power of the minor civil divisions is restricted by a 
general law. 

The early experience of the state with banks was scarcely less 
serious than that with public improvements. Although there were 
already fifteen banks in the state in 1837 yet the cry against mono¬ 
poly was loud, and so in that year a general banking law was passed 
whereby any ten or more freeholders might establiw a bank with a 
capital of not less than fifty thousand nor more than three hundred 
thousand dollars and begin business as soon as 30 % of the capital 
was paid in in specie. Only a few provisions were made, and &ose 
ineffectual, for the protection of the public; later in the same year the 
legislature passed an act lor the suspension of specie payments until 
the 0th of Jday 1838, and the cons^uence was that the state was 
flooded with irredeemable paper currency. But most of the “ wild 
cat " banks had passed out of existence by 1839, and in 1844 the 
bank act of 1837 was declared unconstitutional, ^ofiting by this 
exi)erieuoe, the framers of the constitution of 1850 inserted a provi¬ 
sion in that document whereby no general banking law can have 
effect until it has been submitted to the jreoplc and has been approved 
by a majority of the votes cast on the question. This provision is 
included in Uie revised constitution adopted in 1908, with an addi¬ 
tional provision that no amendment shall be made to any banking 
law unless it shall receive an affirmative two-thirds vote of both 
branches of the legislature. The present banking law provides that 
the capital stock of a state bank .shall be not leas than $20,000 in a 
city of not moie than i.soo inhabitants, not less than $25,000 in a 
city of not more than .5000, not less than $5o,tKx> in a city of between 
5000 and 20,000, not less than $100,000 in a city of between 20,000 
and 110,000, and not Itiss than $250,000 in all larger cities. Commer- 
ciid banks and savings banks are required to keep on hand at least 
15 of their total deposits. Every stockholder in a bank is made 
individually liable to the amount of his stock at its par value in 
addition to the .said stock. And all banks are subject to the inspec¬ 
tion and supervision of the oommissioner of tlie state banking depart¬ 
ment, who is appointed by the governor with the approval of the 
Senate for a term of lour years. 

History.—Yxom 1613 until 1760 the territory now within 
the borders of Michigan formed a part of New France, and the 
first Europeans to found missions and settlements within 
those borders were Frenchmen. 'I'wo Jesuits, Raymbault 
and Jogues, visited the site of Sault Sainle Marie ns early as 
1641 for the conversion of the Chippewas; in 1668 Marquette 
founded there the first permanent settlement within the state; 
three years later he had founded a mission among the Hurons 
at Michilimackinar; La Salle built a fort at the mouth of the 
Saint Joseph in 1679; and in 1701 Cadillac founded Detroit 
as an important point for the French control of.the fur trade. 
But the missionaries were not interested in the settlement 
of the country by Europeans, the fur traders were generally 
opposed to it, there was bitter strife between the missionaries 
and Cadillac, and the French system of absolutism in govern¬ 
ment and monopoly in trade were further obstacles to progress. 
Even Detroit was so expensive to the government of the mother 
country that there was occasional talk of ijbandoning it; and 
so during the last fifty-nine years that Michigan was a part 
of new France there were no new settlements and little if any 
growth in those already established. During the last war 
between the English and the French in America the Michigan 
settlements passed into the possession of the English, Detroit 
in 1760 and the others in 1761, but the time had not yet come 
for much improvement. The white inhabitants, still mostly 
French, were subjected to on English rule that until the Quebec 
Act of 1774 was eWefly military, and as a consequence- many 
of the more thrift^ sought homes elsewhere, and the Indians, 
most of whom had been allies of the French, were so ill-treated, 
both by the officers and traders, that under Pontiac, chief of 
the Ottawas, a simultaneous attack on the English posts was 
planned. Detroit was besieged for five months and both 
Micbilimackinac and Saint Joseph were taken. Moreover, 
the English policy, which first of all was concerned with the 
profits of trade and manufacture, gave little more encouragement 
to the settlement of this section of the country than did the 
French. _By the Treaty of Paris, in 1783, which concluded 
the American War of Independence, the title to what is now 
Michigan passed to the Umted States, and in 1787 this region 
became a part of the North-West Territory; but it wa.s not 
until 1796 that Detroit and Mackinac (Micbilimackinac), in 


accordance ■wth Jay’s Treaty of 1794, were surrendered by 
Great Britain. In 1800, on the division of the North-West 
Territory, the west portion of Michigan became a part of the 
newly-established Indiana Territory, into which the entire 
area of the present state was embodied in 1802, when Ohio 
was admitted to the Union; and finally, in 1805, Michigan 
Territory was organized, its south boundary being then described 
as a line drawn east from the south extremity of Lake Michigan 
until it intersected Lake Erie, and its west boundary a line 
drawn from the same starting-point through the middle of 
Lake Michigan to its north extremity and then due north to 
the north boundary of the United States. In 1812, during the 
second war between Great Britain and the United Stales. 
General William Hull, first governor of the Territory, although 
not greatly outnumbered, surrendered Detroit to the British 
without a struggle; in the same year also Mackinac was taken 
and Michigan again passed under British rule. This rule was 
of short duration, however, for soon after Commodore Oliver 
H. Perry’s victory on I..ake Erie, in September of the next year, 
Detroit and the rest of Michigan except Mackinac, which was 
not recaptured until July 1815, were again taken into the pos¬ 
session of the United .States. Up to this time the Territory 
had still remained for the most part a wilderness in which the 
fur trade reaped the largest profits, its few small settlements 
being confined to the borders; and the inaccurate reports of 
the surveyors sent out by the national government described 
the interior as a vast swamp with only here and there a little 
land fit for cultivation. The large number of hostile Indians 
was also a factor in making the Territory unattractive. But 
during the efficient administration of Lewis Cass, governor of the 
Territory from 1813 to 1831, the interference of the British 
was checked and many of the Indians were removed to the west 
of the Mississippi; printing presses, establislied during the same 
period at Detroit, Ann Arbor, Monroe and Pontiac, became 
largely instrumental in making the country better known; 
the first steamboat, the “ Walk-in-the-Water,” appeared at 
Detroit in 1818; the Erie canal was opened in 1825; by 1830 
a daily boat line was running between Detroit and Buffalo, 
and the population of Michigan, which wa.s only 4762 in 1810 
and 8896 in 1820, inrrea.sed to 31,6.30 in 1830 and to 212,267 
in 1840. In 1819 the Territory had been empowered to send 
a delegate to Congress. By 1832 the question of admission 
into the Union had arisen, and in 1833 a convention was called 
in Detroit, a constitution was framed in May, that constitution 
was adopted by popular vote in October, state officers were 
elected, and application for admission was made; but a dispute 
with Ohio over the boundary between the two caused a delay 
in the admission by Congress until early in the year 1837. 
Although the ordinance creating the North-West Territory 
fixed the boundary line as claimed by Michigan, yet that line 
was found to be farther south than was at the time expected 
and when the constitution of Ohio was adopted it was accom¬ 
panied with a proviso designed to secure to that state a north 
boundary that was north of the mouth of the Maumee River. 
The territory between the two proposed lines was unquestionably 
of greater economic importance to Ohio than to Michigan, 
and, besides, at this particular time there were forcible political 
reasons for not offending the older state. The consequence 
was that after the bloodless “ war ” between the two states 
for the possession of Toledo, Congress settled the dispute in 
Ohio’s favour and gave to Michigan the territory since known 
as the upper peninsula. The boundaries as fixed by Congress 
were rejected by a convention which met on the 4th of September 
at Ann Arbor, but they were accepted by the convention of 
the Jackson party, which met, also at Aim Arbor, on the 6th 
of Dumber; the action of this latter convention was considered * 
authoritative by Congress, which admitted Michigan into the 
Union ee a state on the 36th of January 1837. Since admission 
into the Union the more interesting experiences of the state 
have been with internal improvements and with banking, 
which together resulted in serious financial distress; in the utili¬ 
zation of its natural resources, which have been a vast source of 
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wealth; and in the development of its educational system, 
in which the state has exerted a large influence throughout 
the Union. From the beginning of its government under its 
first state constitution in 1835 ^^55 Michigan had a Demo¬ 

cratic administration with the exception of the years 1840- 
1843, when opposition to the financial measures of the Democrats 
plac^ the Whigs in power. But it was in Michigan that the 
Republican party received its first ofificial recognition, at a 
state convention held at Jackson on the 6th of July 1857, and 
from the beginning of the following year the administration 
has been Republican with the exception of two terms from 1883 
to 1885, and from 1891 to 1893, when it was again Democratic. 
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MICHIGAN, LAKE, the only one of the great lakes of Nnrtli 
America wholly within tlie boundaries of the United States, 
and the second largest body of fresh water in tlie world. It 
lies S. of Lake Superior and W. of Lake Huron, between 
41° 37' and 46° 05' N. and 84° 45' and 88° W.; i.s bounded 
on the N. and E. by the state of Michigan, on the W. by 
Wisconsin, while Illinois and Indiana touch its S. end. It 
is 320 m. long, and hs.s an average width of 65 m. The 
maximum depth recorded by the United States Lake Survey is 


870 ft.; the mean level of the surface is 581I ft. above mean 
sea-level^ being the same as that of Lake Huron and ai ft. below 
that of Lake Superior. Its area is 22,400 sq. m,, aUd it has a 
basin 68,100 sq. m, in area. 

The shores of Lake Michigan ore generally low and sandy, 
and the land slopes gradually to the water. The northern 
shore of the lake is irregular and riiore rugged and picturesque 
than the other shores, the summit of the highest peak be^ 
about 1400 ft. above the sea. On the eastern side are numerous 
sand hills, formed by the wind into innumerable fantastic 
shapes, sometimes covered with stunted trees and scanty 
vegetation, but usually bare and rising to heights of from 150 
to 250 ft. The south-western shore is generally low, with sand 
hills covered with shrivelled pines and bur oaks. Along 
the western shore woods and prairies alternate, interspersed 
with a few high peaks. The cliffs on the east shore of Green 
Bay form a bold escarpment; and from this ridgo the land 
slopes gradually to the lake. With the exception of Green and 
Traverse bay.s, Lake Michigan has few indentations of the coast 
line, and except at the north end it Is free from islands. The 
waters near shore are shoal, and as there are few harbours of 
refuge of easy access navigation is dangerous in heavy storms. 
Around the lake the climate is equable, for, though the winter 
is cold and the summer hot, the waters of the lake modify 
the extremes, the mean tempierature varying from 40° to 54° F. 
Tlie average annual rainfall is 33 in. The finest agricultural 
land in the United States is near the lake, and there is an immense 
trade in all grains, fruits, livestock and lumber, and in products 
such os flour, pork, hides, leather goods, furniture, &c. Rich 
lead and copper mines abound, as also salt, iron and coal. 
Abundant water power promotes manufactures of all kinds. 
Beer and distilled liquors are largely manufactured, and fine 
building stone is obtained from numerous quarries. 

The lake is practically tideless, though true tidal pulsations 
amounting to 3 in. in height are stated to have been ob¬ 
served in Chicago. In the water of the lake there is a general 
set of current towards the outlet at the strait of Mackinac, 
following the east shore, with slight circular currents in the 
main portion of the lake and at the northern end around 
Beaver island. These currents vary in speed from 4 to 10 m. 
per day. Surface currents are set up by prevailing winds, 
wliich also seriously affect water levels, lowering the water 
at Chicago and rai,sing it at the strait, or the reverse, so as 
greatly to inconvenience navigation. The level of the lake 
is subject to seasonal fluctuations, reaching a maximum in 
midsummer and a minimum in February, as well as to alter¬ 
nating cycles of years of high and low water. Standard high- 
water of 1838 was 3'36 ft. above mean level and standard 
low-water of 1895, below that datum, giving on extreme 

recorded range slightly over 6 ft. 

The northern portion of Uie lake only is covered with ice 
in winter, and ice never reaches as far south as Milwaukee. 
Milwaukee River remains closed on an average for one hundred 
days—from the beginning of December to the middle of March. 
The average date of the opening and closing of navigation 
at the strait of Mackinac, where the ice remains longest, is the 
17th of April and the gth of January respectivelyRegular 
lines of steamers specially equipped to meet winter conditioas, 
most of them being car ferries, cross the lake and the strait of 
Mackinac all winter between the various ports. 

No notable rivers flow into Lake Michigan, the largest being the 
Big Manistee and Muskegon on the east shore, and on the west shore 
the Menominee and the Fox, both of which empty into Green Bay, 
the most important arm of the lake. The numerous harbours are 
chiefly artificial, usually located at the mouths of streams, the 
improvements consisting of two parallel piers extending into the 
lake and protecting a dredged channel. Sand bars keep filling up 
the mciuths of these channels, necessitating frequent dredging ana 
extension of the breakwaters, work undertaken by the 
government, which also maintains a most comprehensive and com¬ 
plete system of aids to navigation, including lighthouses and light¬ 
ships. log alarms, gas and other buoys, life-saving, storm signal and 
weather report stat-ons. 

( Report of Deep Waterways Commtssiari (1896), 
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Cliwago, llie piiiiCH>al port on thu laka, ia at its south-west ox- 
tremity, and ^is remarlcable for the volume of its trade, the num^r 
of vessels arriving and departing exceeding that of any port in the 
United States, though the tonnage is less than that of New York. 
It ia a large railway centre, and the number and sisc of the grain 
elevators are noticeable. The port isjmotected by breakwaters 
enclosing a portion of the lake front. level of the city above 
the lake being only 14 ft., much difliculty arose in draining it. 
A sanitary and ship canal 34 m. long was therefore completed in 
1900 to divert the Chicago river, a small stream that flows into the 
lake, into the head waters of the Ues Plaines river and thence through 
the river Joliet into the Mississippi at ift Louis. The discharge of 
water is by law so regulated that the maximum flow shall not exceed 
ajo.ooo cub. ft. per minute. The effect upon the permanent level 
of the lakes of the withdrawal of water through this artificial outlet 
is receiving much attention. Milwaukee, situated on tlie shore of 
Milwaukee Bay, on the western .side of the lake, is, next to Chicago, 
the largest city on the lake, and has a large commerce and a 
harbour of refuge. Escanaba, on Little Bay de Noc (Noquette), 
in the northern part of the lake, is a natural harbour and a large iron 
shipping port. Green Bay and Lake Michigan are connected by a 
canal extending from the lake to the head of Sturgeon Bay. Lake 
Michigan is connected at it.s north-east extremity with lake Huron 
by the strait of Mackinac, 48 m. long, with a minimum width of 6 ni.; 
the water is generally deep and the shoals lying near the usually 
travelled routes are well marked, 

Bibliocrapu Y .—Sailing Directions tor Lake Michigan, Green Bay. 
and the Strait 0/ Mackinac, U.S. Navy Hydrographic Office publica¬ 
tion No. loS B (Washington, 1906); Bulletin No. if; Survey 0/ North¬ 
ern and North-western Lakes, U.S. Lake Survey Office (Detroit, 
Michigan, 1907); Bt Lawrence Pilot, 7th ed.. Hydrographic Office 
Admiralty (London, 1906); Etfect of Withdrawal of Water from Lake 
Michigan by the Sanitary District of Chicago, U.S. House of Repre¬ 
sentatives' Document No. (1, 59th Congress, ist session (Washington, 
tgofi). (W. P. A.) 

HICHIGAir, UNIVERSITY OF, one of the principal educational 
institution.s of the United States, situated atAnn Arbor,Michigan. 
It embraces a department of literature, science and the arts 
(including industr)' and commerce), opened in 1841, and includ¬ 
ing a graduate school, organized in 1892; a department of 
medicine and surgery, opened in 1850; a department of law, 
opened in 1859; a school of pharmacy, opened as a separate 
department in 1876; a homoeopathic medical college, oi>ened 
in 1875; a college of dental surgery, opened in 1875; and a 
department of engineering, separately organized in 1895, which 
includes courses in marine engineering, architecture, and archi¬ 
tectural engineering. The university was one of the first to 
admit women, having opened its doors to them in 1870 as a 
natural consequence of its receiving aid from the state (since 
1867), and since 1900 they have constituted nearly one-half 
of the student body in the department of literature, science 
and the arts. In 1907-1908 there were in all departments 350 
iastructors and 5013 students (1796 in the department of 
literature, science and the arts; 1354 in the department of 
engineering; 391 in the department of medicine and surgery; 
791 in the department of law; roi in the school of pharmacy; 
82 in the homoeopathic medical college; 168 in the college of 
dental sui^ry; and 1070 in the summer sessions). Besides 
the several main department buildings there is a library build¬ 
ing, a museum building, several laboratories, a gynmasium for 
men, and a gymnasium for women. The general library in 1908 
contained 172,940 volumes, 3800 pamphlets, and 3370 map.s, 
end the several department libraries brought the tatal up to 
222,600 volumes and 5000 pamphlets. Tlie general museum 
contains large zoological collections, geological and. anthropo¬ 
logical collections, including the exhibit of the.Chinese govern¬ 
ment at the New Orleans Exposition, which was given by the 
government, to the university in 1885; there are besides several 
special collections in some of the laboratories. The astronomical 
observatory is surmounted by a movable dome in which is 
mounted a refracting telescope having a thirteen-inch object 
glass. The several laboratories are cquippied for use in instruc¬ 
tion in physics, chemistry, miner^ogy, geology, zoology, 
psychology, botany, forestry, actuarial work, engineering, 
histology, physiology, hygiene, electrotherapeutics, pathology, 
anatomy and dentistry. 

The university is governed from without by a board of eight 
regents elected by popular sufirage, two biennially, at the same 
time as the election of judges of the supreme court; from 


within the government is to a large extent in the hands of a 
univereity senate; in which the faculty of each departinent 
is represented. 'The university is maintained by a permanent 
annuity of $30,000^ derived from the land set apart for it by 
the Ordinance of 1787, by the proceeds of a three-eighths mill 
tax, and by small fees paid by the students. Its organic rela¬ 
tion to the other public schools of the state was well established 
in 1870, when it was provided that graduates from such high 
schools as had been examined and approved by a committee 
of the university should be admitted without examination; 
one of the most important functions of the university is to 
prepare students for teaching in the high schools. 

The first charter for a university within what is now the state 
was granted by the governor and judges of the Territory of 
Michigan in 1817, for a “ Catholepistemiad,” or University of 
Michigania, with a remarkable “ Greek ” system of nomenclature 
for its courses and faculties; this institution did practically 
no teaching. A second charter was granted in 1821, for a 
University of Michigan in Detroit; but little was accomplished 
until the admission ol Michigan into the Union as a state in 
1837, when by the third charter the aim was to model the institu¬ 
tion after the German university minus the theological depart¬ 
ment, and the university was entrusted to a board of regents 
and a chancellor appointed by the governor. Brunches to 
corre.spond to the German gymnasia were c.stablished in the 
principal towns before any money was spent on the University 
proper, but tlie question of the constitutionality of their 
establishment and maintenance arose, and they were soon discon¬ 
tinued. Plans for building at Ann Arbor were begun in 1838. 
The first class graduated in 1845. The department of literature, 
science and the arts was at fir.st much like a New England 
college. For some time tlie prospects did not seem promising; 
but in 1851 a new state constitution provided that the regents 
should be elected, and directed them to choose a president; 
and it was under the administration (1852-1863) of the first 
incumbent of that office, Henry Philip Tappan (1805-1881), 
that the present broad and liberal basis was established. 
Although he was a Presbyterian clergyman, he endeavoured 
at the outset to substitute the tests of scholarship for those of 
religion; at the same time a scientific course was introduced, 
courses in pedagogy iollowed, and in 1878 the elective system, 
whicli ha,s since rapidly expanded, was established. President 
Tappan was succeeded in 1863 by Erastus Otis Haven (1820- 
1881), who resigned in 1869, and vras suee-eeded temporarily 
(1869-1871) by Profcs.sor Henry S. Frieze (1817-1889), and in 
1871 by James Burrill Angell (b. 1829),' who resigned in 1909. 
In 1871-1872 the German seminar method was introduced in 
graduate work in histoiy, by Professor Charles Kendall Adams 
(1835-1902), afterwards president of Cbmell University (1885- 
1892) and of the university of Wisconsin (1892-1902). ,, 

See B. A. Hinsdale and I. N. Demmon, History oj the Vnivarkf^ 
of Michigan (Ann Arbor, 1906); Elizabeth M. Farrand, History^ 
the University of Michigan (Ann Arbor, 1B85); and The oiatUr 
Centennial oj the Presidency oj James Burrill Angell (Ann'Atbbr, 
1896). 

BIICHIQAN CITY, a city of Laporte county, Indiana, U.S.A., 
on the S.E. shore of lake Michigan, about 40 m. E. by S. of 
Chicago. Pop. (1890), 10,776; (1900), 14,850, of whom 3662 
were foreign-born; (1906 estimate), 17,292. Michigan City 
is served by the Chicago, Indianapolis & Louisville, the 
Lake Erie & Western, the Michigan Central and the P6re 
Marquette railways, by inter-urban electric lines, and by several 
lines of lake steamships. The city contains a United States 
Life Saving Station and the Indiana State Prison, and is the 
seat of a Protestant Episcopal bishop. Its transportation 

1 lAesideul Angell graduated in 1849 at Brown University, where 
he was assistant librarian in 1849-1850 and was profe.ssor of modern ' 
languages in 1853-18110; was editor of the Providence Journal in 
1860-186O; was president of the university of Vermont in 1866-1871. 
was United States minister to China in 1880-1881, was a member 
of the joint commission of 1887-1888 to settle fishery disputes 
between the United States and Great Britain, was chairman of the 
international deep waterways commission in 1896, and in I897-1898 
was United States minister to Turkey. 
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■dvaatttges^ nuks it one of the principal commerdd cities in' 
the state. Its shipments of lumber are of special importance, 
and it has sdso a large transshipment trade in salt and iron ore. 
The total factory product 'in 1905 was valued at $6,3^4,226. 
The municipality owns and operates its water-works system. 
Michigan City was first settled about 1830, was incorporated 
as a village in 1837, and was first chartered as a city in 1667. 

mCHMASH, a place in Benjamin, about 9 Roman miles 
north of Jerusdem {Onom., ed. Lag., p, 280), the scene of one 
of the mo.st striking episodes in Old Testament history (i Sara, 
xiv.). Though it did not rank as a city (not bemg mentioned 
in Joshua xviii. 21 seq.), Michmash was recolonized alter the 
exile (Nch. xi. 31), and, favoured by the possession of excellent 
wheat-land {Mukna, Men. viii. i), -was still a very large village 
(Mox^ift) in the time of Eusebius. The modern Mukhmas 
is quite a small place. 

The historical interest oi Michmash is connected with the strategical 
importance o£ the position, commanding the north side of the Pass 
of Michmash, winch made it tlie headquarters of the Pliilistines and 
the centre of their forays in their attempt to quell the first rising 
under Saul, as it was also at a later date the headquarters of Jonatlian 
the Hasmonaean (1 Macc. ix. 73). from Jerusalem to Mount Ephraim 
there are two main routes. The present caravan road keeps the Iiigii 
ground to the west near the water.slicd, and avoids the lass of 
Midimash altogether. But another route, the importance of which 
in antiquity m.ay be judged of from isa. x. 2S sqq., led southwards 
from Ai over an undulating plateau to Michmash. Thus far the 
road is easy, but at Michmash it descends into a very steep and 
rough valley, which has to be crossed before reascendiug to Geba.’ 
At the iKittom of the valley is the I’ass of Michmash, a noble gorge 
with precipitous craggy sides. On the north the crag is crowned 
by a sort of plateau sloping backwards into a round-topped hill. 
This little plateau, about a mile east of the present village of Mukli- 
roas, seems to have been the post ol the Philistines, lying close to Uie 
centre of the insurrection, yet possessing unusually good communica¬ 
tion with their establishments on Mount 'Ephraim by way of Ai 
and Bethel, and at the same time commanding the routes leading 
down to the Jordan from Ai and from Michraasli itself. 

See further C. K. Condor, Tentwork, ii. s 12 seq.; and T. K. Cheyne 
in Encyc. HiO., s.v. (R. A. S. M.) 

MICHOACAN, or MichoacXv dk Ocampo, a state of Mexico 
touching on the Pacific, bounded N. by Jalisco and Guana¬ 
juato, E. by Mexico and Guerrero, S. by Guerrero and tlie 
Pacific, and W. by the Pacific, Colima and Jalisco. Pop. 
(1900), 935,808, chiefly Indians and mestizos. Area, 22,874 
sq. m. Its territory is divided into two nearly equal parts by 
the eastern brunch of the Sierra Madre Occidental, the northern 
part belonging to the great central plateau region, and the 
southern to an extremely broken region formed by the diverging 
branches of the Sierra Madre, with their wooded terraces and 
slopes and highly fertile valleys. The general slope of the 
southern part is southward to the river Balsas, or Mescala, 
which forms its boundar\'-linc with Guerrero. The narrow 
coastal zone on the Pacific is only loi m. long and lias no ports 
or towns of importance, the slopes of the Sierra Madre del 
Piicifico being precipitous and heavily wooded and the coast- 
belt sandy, hot and malarial. The Lerma, on the northern 
frontier, and the Balsas on the southern, are the only rivers 
of importance of the state, their tributaries within its boundaries 
being small and swift-flowing. There are several large and 
beautiful lakes in the state, the liest known of which are Patz- 
cuaro and Cuitz^o. Lake Chapala lies on the northern boundary. 
Michoacin lies within the most active volcanic region of Mexico : 
Jorullo (4262 ft.) is near its southern line, and Colima (12,750 ft.) 
IS northwest of it in the state of Jalisco. Earthquake shocks 
are numerous, and Colima was in violent eruption in 1908-1909. 
The highest summit in the state is Tancitaro (12,660 ft.). The 
climate is for the most part temperate and healthy, but it is 
hot and unhealthy on the coast. Michoacin is es.sentially 
a mining region, producing gold, silver, lead and cinnabar, 
and having rich deposits of copper, coal, pietroleum and sulphur. 
The natural products include fine cabinet and construction 
woods, rubber, fruit, palm oil and fibres. The soil of the 
valleys is highly fertile, and produces cereals in the higher 

' So Isa. X. 28 describes the invader as leaving his heavy 
baggage at Miclunasb, before pushing on through the pass. 
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regions^ and sugar-cane, tobacco, cbfiee and tropical fruits 
in the lower. Though the plateau region was settled -soon 
after the arrival ol the Spianioids in Mexico, there are large 
districts on the southern and Pacific slopes that still belong 
almost exduuvely to the Indians. Besides Morelia, the capital 
and largest city, the principal towns of the state are : La Piedad 
(pop. 15,123), an important commercial town on the Lerma river 
and on the*Mexican Central railway, 112 m. N.N.W. of Morelia; 
Zamora (10,373), 75 WJ^.W. of Morelia; Uruapan (9808), 
on the Mexican National, 55 m. S.W. of Morelia in a mountainous 
district celebrated for the fine quality of its coffee; Puruandiro 
(7782), a commercial and manufacturing town 40 m. N.W. 
of Morelia; Patzeuaro (7621), on Patzeuaro lake, with a station 
on the Mexican National, 7550 ft. above ^ea-level; Sahuayo 
17408), 103 m. W. by N. of Morelia near Lake Chapala; Zitacuaro 
(6052), 60 m. S.E. of Morelia on a branch of the Mexican 
National, which also passes through the mining town of Angan- 
gueo (9115) in the same district; and Tacambaro (5070), 
46 m. S.S.M^ of Morelia in a fertile valley of the Rio de las 
Balsas basin. 

HICKIEWICZ, ADAM (1798-1855), Polish poet, was bom 
in 1798, near Nowogrodek, in the present Russian government 
of Minsk, where bis father, who belonged to the schlachta or 
lesser nobility, had u small property. The poet was educated 
at the university of 'Vilna; but, becoming involved in some 
pwlitical troubles there, he was forced to terminate his studies 
abruptly, and was ordered to live , for a time in Russia. He 
had already published two small volumes of miscellaneous 
poetry at Vilna, which had been favourably received by the 
Slavonic public, and on his arrival at St Petersburg he found 
himself admitted to the leading literary circles, where he was 
a great favourite both from his agreeable manners and his 
exriaordinary talent of improvisation, In 1825 he visited the 
Crimea, which inspired a collection of sonnets in which we may 
admire both the elegance of the rhythm and the rich Oriental 
colouring. The most beautiful are The Storm, Bakchiserai, 
and Grave 0/ the Countess Potocka. 

In 1828 appeared hLs Konrad Wallenrod, a narrative poem 
describing the buttles of knights of the Teutonic order with 
the heathen Lithuanians. Here, under a thin veil, Mickiewicz 
represented the sanguinary passages of arms and burning hatred 
which had characterized the long feuds of the Russians and 
Poles. The objects of tlie poem, although evident to many, 
escaped the Russian censors, and it was suffered to appear, 
although the very motto, taken fiom Machiavelli, was signifi¬ 
cant ; “ Dovete adunque sapere come sono duo generazioni 
da combatterc . . . bisogna essere volpe e leone.” This is 
a striking poem and contains two beautiful lyrics. After a 
five years’exile in Russia the poet obtained leave to travel; he 
had secretly made up his mind never to return to that country 
or Poland so long as it remained under the government of the 
Muscovites. Wending his way to Weimar, he there made 
the acquaintance of Goethe, who received him cordially, and, 
pursuing his journey through Germany, he entered Italy by 
the Splugen, visited Milan, Venice and Florence, and finally 
took up his abode at Rome. There he wrote the third part 
of his poem Dziady, the subject of which is the religious com¬ 
memoration of their ancestors practised among Slavonic nations, 
and Pan Tadeusz, his longest poem, by many considered his 
masterpiece. A graphic picture is drawn of Lithuania on the 
eve of Napoleon’s expedition to Russia in 1812. In this village 
idyll, as Bruckner cdls it, Mickiewicz gives us a picture of the 
homes of the Polish magnates, with their somewhat boisterous 
but very genuine hospitaUty. We see them before us, just as 
the knell of their nationalism, as Bruckner says, seemed to be 
sounding, and therefore there is something melancholy and dirge¬ 
like in the poem in spite of the pretty love story which forms 
the main incident. Mickiewicz turned to Lithuania with the 
loving eyes of an exile, and gives us some of the most delightful 
descriptioas of Uthuanian skies and Lithuanian forests. He 
describes the weird sounds to be heard in the .primeval woods 
in a country' where the trees were sacred. The cloud-nicturcs 
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ai^ equally striking. There is nothing finer in Shelley or 
Wordsworth. 

In 1832 Mickiawicz left Rome for Paris, where his life was 
for some time spent in poverty and unhappiness. He had 
married a Polish Wy, Selina Szymanowska, who became insane. 
In 1840 he was appointed to the newly founded chair of Slavonic 
languages and literature in the College de France, a post which 
he was especially qualified to fill, as he was now the (±ief repre¬ 
sentative of Slavonic literature, Pushkin having died in 1837. 
He was, however, only destined to hold it for a little more 
than three years, his last lecture having been given on the 
a8th of May 1844. His mind had become more and more 
disordered under the influence of religious mysticism. He had 
fallen under the influence of a strange fanatic named Towionski. 
His lectures became a medley of religion and politics, and thus 
brought him under the censure of the government. A selection 
of them has been published in four volumes. They contain 
some good sound criticism, but the philological part is very 
defective, for Mickiewicz was no .scholar, and he is obviously 
only well acquainted with two of the literatures, viz. Polish 
and Russian, the latter only till the year 1830. A very sad 
picture of his declining days is given in the memoirs of Herzen. 
At a comparatively early period the unfortunate poet exhibited 
all the signs of premature old age; poverty, despair iuid domestic 
affliction had wrought their work upon him. In 1849 he founded 
a French newspaper, La Tribune des peuples, but it only existed 
a year. The restoration of the French Empire seemed to kindle 
his hopes afresh; his last composition is said to have been a 
Latin ode in honour of Napoleon III. On the outbreak of the 
Crimean War he was sent to Constantinople to assist in raising 
a regiment of Poles to take service against the Russians. He 
died suddenly there in 1855, and his body was removed to 
France and buried at Montmorency. In 1900 his remains 
were disinterred and buried in the cathedral of Cracow, the 
Santa Croce of Poland, where rest, besides many of the kings, 
the p-eatesf of her worthies. 

Mickiewicz is held to have been the greatest Slavonic poet, 
with the exception of Pushkin. Unfortunately in other parts 
of Europe he is but little known; he writes in a very difficult 
language, and one which it is not the fashion to learn. There 
were both pathos and irony in the expression used by a Polish 
lady to a foreigner, “Nous avons notre Mickiewicz 4 nous." 
He is one of the best products of tlie so-called romantic school. 
The Poles had long groaned under the yoke of the classicists, 
and the country was full of legends and picturesque stories 
which only awaited the coming poet to put them into shape. 
Hence the great popularity among his countrymen of his ballads, 
each of them being connected with some national tradition. 
Besides Konrad Wallenrod imd Pan Tadeuss, attention may 
be called to the poem Grazyna, which describes the adventures 
of a Lithuanian chieftainess against the Teutonic knights. 
It is said by Ostrowski to have inspired the brave Emilia Plater, 
who was the heroine of the rebellion of 1830, and after having 
fought in the ranks of the insurgents, found a grave in the 
forests of Lithuania. A fine vigorous Oriental piece is Farys. 
Very good too are the odes to Youth and to the historian I^lewel; 
the former did much to stimulate the efforts of the Poles to 
shake off their Russian conquerors. It is enough’to say of 
Mickiewicz that he has obtained the proud position of the 
representative poet of his country; her customs, her super¬ 
stitions, her history, her struggles are reflected in his works. 
It is the great voice of Poland appealing to the nations in her 
agony. 

His son, Ladlslas Mickiewicz, wrote Vie d'Adam Mickiewic: 
(Posen, 1890-1983, 4 vols.), also Adam Mickiewice, sa vie et son 
oeuvre (Paris, 1888). Translations into English (1881-1885) of 
Konrad Wallenrod and Pan Tadeuss were made !>y Miss Biggs. See 
also (Euvres poitiques de Mickiewicz, trans. by Cluistien Ostrowski 
(Paris, 1843). (W. R. M.) 

MICKLE, WILUAM JULIDS (1735-1788), Scottish poet, 
ioa of the minister of Langholm, Dumfriesshire, was bom on 
the 28th of September 1735. He W'as educated at the Edinburgh 
high school, and in his fifteenth year entered business as a 


brewer. His father purchased the business, and on his death 
William Mickle became the owner; but he n^ected his affairs, 
devoting his time to literature, and before long became bankrupt. 
In 1763 he went to London, where in 1765 he published “a 
{xwm in the manner of Spenser ” called the Concubine (after¬ 
wards Syr Martyn) ; was appointed corrector to the Clarendon 
Press, and translated the Lusiad of Camoens into heroic couplets 
(specimen published 1771, whole work 1775). So great was the 
repute of this translation that when Mickle—appointed secretary 
to Commodore Johnstone—visited Lisbon in 1779, the king 
of Portugal gave him a public reception. On his return to 
London he was appointed one of the agents responsible for 
the distribution of prize-money, and this employment, in addition 
to the sums brought him by his translation of the Lusiad, 
placed him in comfortable circumstances. 

It has been suggested that the Scottish poem " There's nae 
luck aboot the house " was Mickle’s, it is more likely, however, 
that Je<an Adams was the author. Scott read and admired Mickle's 
poems in his youth, and founded Kenilworth on his ballad of Cumnor 
Hall, which appeared in Thomas Evans’s Old Ballads . . . with 
some of Modern Date (1784). 

MICMAC, a tribe of North American Indians of Algonquian 
stock. They formerly occupied all Nova Scotia, Cape Breton 
and Prince Edward Islands, and portions of New Brunswick, 
Quebec and Newfoundland. They fought on the French side 
in the colonial w'ors. They are now civilized and almost all 
profess Catholicism. They number some 4000 in settled com¬ 
munities throughout their former territory. 

There is an excellent account of the Micmac Indians in J. G. 
Millais's Newfoundland and its Untrodden Ways (1908). 

MICON, a Greek painter of the middle of the fifth century 
B.c. He was closely as.sociated with Polygnotus of Thasos, 
in conjunction with whom he adorned the Painted Stoa, at 
Athens, with paintings of the battle of Marathon and other 
battles. He also painted in the Anaceum at Athens. 

MICROCLINE, a rock-forming mineral belonging to the 
feldspar group (see Ekuispak). Like orthnclasc it is a potash- 
feldspar with the formula KAlSijOg, but differs from this in 
crystallizing in the annrthic system. The name (from Greek 
fwtpok, small, and nXivtiv, to incline) was given by A. Breithaupt 
in 1830, and has reference to the fact that the angle (89“ 30') 
between the two perfect cleavages differs but little from a right 
angle: the species was, however, first definitely established 
by A. Des Cloizeaux in 1876. The crystals and cleavage masses 
are very like ortlioclase in appearance, and the hardness (6) 
and specific gravity (2'56) are the same for the two minerals; 
there are, however, important differences in the twinning and 
in the optical characters. In addition to being twinned accord¬ 
ing to the same laws as orthoclase, microcline is repeatedly 
twinned according to tlie all)ite-law and the perirline-law, pro¬ 
ducing a very characteristic grating or cross-hatched structure 
which is especially prominent when thin sections of the mineral 
are examined in polarized light. This lamellar structure is 
often on a very minute scale, sometimes so minute as to be almost 
indistinguishable: it lias therefore been suggested that ortho¬ 
clase is really a microcline in which the twin-lamellae are ultra- 
microscopic. In a section parallel to the basal plane c (001) 
of a microcline crystal the lamellae do not extinguish optically 
parallel to the edge he as in orthoclase, but at an angle of 15° 
30'; further, the obtuse bisectrix of the optic axes in microcline 
is inclined to the normal of the plane b (010) at an angle of 15° 
26'. Green microcline is distinctly pleochroic. 

Microcline occurs, usually with orthoclase, as a constituent 
of pegmatites, granites and gneisses; it is rare in porphyries 
and is not known in volcanic rocks. A beautiful crystallized 
variety of a bright verdigris-green colour is known as amazon- 
stone {q.v.). Chesterlite is a variety occurring as crystals on ' 
dolomite in Chester county, Penn.sylvania. 

Closely allied to microcline is the anorthic soda-potash, feldspar 
known as anorthocla.se or natron-microclino. Here sodium pre¬ 
dominates over potassium and a little calcium is also often present, 
the formula being (Na, K)AlSi, 0 ,. It resembles microcline in having 
a cleavage angle of very nearly 90° and in the cross-hatched struc¬ 
ture, the latter being usually very minute and giving rise to a mottled 
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extinction. It is the ctinracteristic feldspar of volcanic rooks which 
are rich in soda, and is typically develops in the lavas of the island 
of Pantelleria near Sicily and those of Kilmuinjaro and Mount Kenya 
in East Africa: the rhomb-shamd porphyiitic feldspars of tl^ 
" rhomb-porphyry ” of southern Norway also belong here. 

(L. J. S.) 

MICROCOSM, a term often applied in philosophical and in 
general literature to man regarded as a “ little world ” (Gr. 
lUKpot Koa-ft^) in opposition to the “macrocosm,” great 
world, in which he lives. From the dawn of speculative thought 
in Greece the analogy between man and the world has been a 
common-place, and may be traced from Heraclitus and Empe¬ 
docles through Plato, Aristotle, the Stoics, the Schoolmen and 
the thinkers of the Renais.sance down to the present day. Thus 
Lotze’s comprehensive survey of mental and moral science 
is termed Microcosmus. The most systematic expression 
of the tendency indicated by the term is the monadology of 
. Leibnitz, in which the monad is regarded as containing within 
its own closed sphere an expression of the universe, the typical 
created monad being the human soul. 

MICROCOSMIC SALT, or ammonium sodium hydrogen 
orthophosphate, NH^NaHPO^. 4 H^O, so named by the alche¬ 
mists because it is contained in the decomposing urine of man 
(the “ microcosm ”). It is interesting historically as being the 
raw material from which Brand prepared phosphorus, whence it 
is also called “ salt of phosphorus.” It may be obtained in 
large transparent crystals from a mixture of solutions of sal- 
ammoniac and disodium phosphate, or by saturating a solution 
of monosodium phosphate with ammonia. When heated to 
redness, it leaves a transparent glass of sodium metaphosphate, 
NaPOj, which like borax dissolves most metallic oxides, with 
formation of glasses that often exhibit characteristic colours, 
and which may be used in the qualitative analysis of substances. 
(vSee Chemistry, g Analytical.) 

MICROMETER (from Gr. /iutaus, small, jaeV^oe, a measure), 
an instrument generally applied to telescopes and microscopes 
for measuring small angular distances with the former or the 
dimensions of small objects with the latter. 

Before the invention of the telescope the accuracy of astro¬ 
nomical observations was necessarily limited by the angle tliat 
could be distinguished by the naked eye. The angle between 
two objects, such as stars or the opposite limbs of the sun, was 
measured by directing an arm furnished with fine “ sights ” (in 
the sense of the “ sights ” of a rifle) first upon one of the objects 
and then upon the other (q.v.), or by employing an instru¬ 
ment having two arms, each furnished with a pair of sights, and 
directing one pair of sights upon one object and the second pair 
upon the other. The angle through which the arm was moved, 
or, in the latter case, the angle between the two arms, was read 
off upon a finely graduated arc; With such means no very high 
accuracy was possible. Archimedes concluded from his measure¬ 
ments that the sun’s diameter was greater than 27' and less 
than 32'; and even Tycho Brahe was so misled by his measures 
of the apparent diameters of the sun and moon as to conclude 
that a total eclipse of the sun was impo.s.siblc.' Michael Mnestlin 
in 1579 determined the relative positions of eleven stars in the 
I’leiades (Historia coeleslis Lurii Barctii, Augsburg, 1666), and 
A. Winnecke has shown (Monthly Notices R.A.S., xxxix. 146) 
that the probable error of these measures amounted to about 
±2'.= 

The invention of the telescope at once e.xtended the possi¬ 
bilities of accuracy in astronomical measurements. The planets 
were shown to have visible disks, and to be attended by satellites 
whose distance and position angle relative to the planet it was 
desirable to measure. It became, in fact, essential to invent a 
“ micrometer ” for measuring the small angles which were thus 
for the first time rendered sensible. There is now ho doubt that 
William Gascoigne, a young gentleman of Yorkshire, was the first 

’ Grant, History of Physical Astronomy, p. 449. 

• This is an astonishing accuracy when the difficulty of the 
objects is considered. Pew persons can see with the naked eye— 
much less measure—more than six stars of the Pleiades, although 
all the stars measured by Maestlin have been seen with the naked 
eye by a few individuals of exceptional powers of eyesight. 


invOTtor of the micrometer, William Crabtree, a friend of his, 
taking a journey to Yorkshire in 1639 to see Gascoigne, writes 
thus to his friend Jeremiah Horrocks. “ The first thing Mr 
G^oigne showed me was a large telescope amplified and adorned 
with inventions of his own, whereby he can take the diameters 
of the sun and moon, or any small angle in the heavens or upon 
the earth, most exactly thrbugh the glass, to a second.” The 
micrometer so mentioned fell into the possession of Richard 
Townley of Lancashire, who exhibited it at the meeting of the 
Royal Society held on the zsth of July 1667. 

The principle of Gascoigne's micrometer is that two pointers 
having paralfel edges at right angles to the measuring screw, are 
moved m opposite directions symmetrically with and at right angles 
to the axis of the telescope. The micrometer is at zero when the 
two edges are brought exactly together. The edges are then separated 
till they are tangent to the opposite limbs of the disk of the planet 
to be measured, or till they respectively bisect two stars, the angle 
between wliich is to be determined. The symmetrical separation 
of the edges is produced and measured by a single screw; the factions 
of a revolution of the screw are obtained by an index attached to one 
end of the screw, reading on a dial divided into loo equal parts. 
The whole arrangement Ls elegant and ingenious. A steel cylinder 
(about the thickness of a goosc-guill), wluch forms the micrometer 
screw, has two threads cut upon it, one-half being cut with a thread 
double the pitch of the other. This screw is mounted on an oblong 
box which carries one of the measuring edges; the other edge is 
moved by the coarser part of the screw relatively to the edge attache 
to the box, whilst the box itself is moved relatively to the axis of the 
telescope by the finer screw. This produces an opening and closing 
of the edges symmetrically with respect to the telescope axis. Flam¬ 
steed , in the first volume of the Historia coelestis, has inserted a series 
of measurements made by Gascoigne extending from 1638 to 1643. 
These include the mutual distances of some of the stars in the 
Pleiades, a few observations of the apparent diameter of the sun, 
others of the distance of the moon from neighbouring stars, and a 
great number of measurements of the diameter of the moon. Dr 
John Bevis {Phil. Trans. (1773), p. 190) also gives results of measure¬ 
ments by Gascoigne of the diameters of the moon, J upitor, Mars and 
Venus with his micrometer. 

Delambre gives" the following comparison between the results 
of Gascoigne's moa.surements of the sun's semi-diameter and toe 
computed results from modern detcrminatiinn.s:— 

Gascoigne. Conn. d. temps, 

October 23 (o.s.).16' 11’or 10' 16' lo'-o 

» .11 ..ih'll' Ib'll'’-4 

December z ..iG' 24' 16' i6*'8 

Gascoigne, from his observations, deduces the greatest variation 
of the apparent diameter of the sun to be 33'; according to the 
Cnnnaissance des temps it amounts to 32''3." These results prove 
the enormous advance attained in accuracy by Gascoigne, and his 
indisputable title to the credit of inventing the micrometer. 

Huygens, in his Syslema saturnium (1659), describes a 
micrometer with which he determined the apparent diameters 
of the principal planets. He inserted a slip of metal, of variable 
breadth, at the focus of the telescope, and observed at what part 
it exactly covered the object under examination; knowing the 
focal length of the telescope and the width of the slip at the 
point observed, he thence deduced the apparent angular breadth 
of the object. The Marquis Malvasia in his Ephemetides 
(Bologna, 1662) dcscribe.s a micrometer of his own invention. 
At the focus of his telescppe he placed fine silver wires at right 
angles to each other, which, by their intersection, formed a net¬ 
work of small squares. The mutual distances of the intersecting 
wires he determined by counting, with the aid of a pendulum 
clock, the number of seconds required by an equatorial star to 
pass from web to web, while the telescope was adjusted so that 
the star ran parallel to the wires at right angles to those under 
investigation.* In the PA/ 7 . Trans. (1667), No. 21, p. 373, 
Adrien Auzout gives the results of some measures of the diameter 
of the sun and moon made by himself, and this communication 
led to the letters of Townley and Bevis above referred to. The 
micrometer of Auzout and Picard was provided with silk fibres 
or silver wire? instead of the edges of Gascoigne, but one of the 
silk fibres remained fixed while the other was moved by a screw. 
It is beyond doubt that Huygens independently discovered that 
an object placed in the common focus of the two lenses of a 
Kepler telescope appears as distinct and well-defined as the 

’ Delambre, Hist. ast. modeme, ii. 390. 

" Mim, acad. des scietsces (1717), pp. 78 ssq. 
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:of. MalTOsia, 

Gaarii^ ^ of this dis- 

the ind of Manston Moor on 

"OUMw tJie cause that delayed the 
^bltcat^ 6t a discovery^wMch anticipated, by twenty years, 
the comuihed work of HuygetlS,'jMalvaison, Auzout and Picard 
in the same direction. • 

As the powers of the telescope were gradually developed, if 
was found that the finest hairs or filaments of silk, or the thinnest 
silver wires that could be drawn, were much too 
thick for the refined purposes of the astronomer, as 
they entirely obliterated the image of a star in the 
more powerful telescopes. To obviate this difficulty Felice 
Fontana of Florence (iSaggio del real gabineito di fisira e di sioria 
naturale, 1755) first proposed the use of spider webs in micro¬ 
meters,* but it was not till the attention of Troughton had been 
directed to the subject by Rittenhouse that the idea was carried 
into practice.^ In 1813 Wollaston proposed fine platinum wires, 
prepared by surrounding a platinum wire with a cylinder of 
silver, and drawing out the cylinder with its platinum atds into 
a fine wire.® The surrounding silver was then dissolved by 
nitric acid, and a platinum wire of extreme fineness remained. 
But experience soon proved the superiority of the spider web; 
its perfection of shape, its lightness and elasticity, have led to its 
universal adoption. 

Beyond the introduction of the spider line it is unnecessary 
to mention the various steps by which the Gascoigne micrometer 
assumed the modern forms now in use, or to describe in detail 
the suggestions of Hooke,'* Wren, 'Sineaton, Cassini, Bradley, 
Muskelyne, Herschel, Arago, Pearson, Bessel, Struve, Dawes, 
&c., or the successive productions of the great artists Ramsden, 
Troughton, Fraunhofer, Ertcl, Simms, Cooke, Grubb, Clarke 
and Repsolds. It will be sufiicicnt to describe those forms with 
which the most imporUinl work has been done, or which have 
survived the tc.sts of time and experienre. 

Before astronoiuicul teleacoi^es were mounted parullaclieally, the 
measurement of position angles was seldom attempted. Indeed, 
in those days, the difficulties attached to such measures, and to the 
measurement ol distances with the filar micrometer, were exceed¬ 
ingly great, and must have taxed to the utmost the skill and patience 
of the observer. For, on account of the diurnal motion, the direc¬ 
tion of the axis of the telescope when pointed to a star is always 
changing, so that, to follow a .star with an altasiiaulli mounting, 
the observer requires to move continuously the two handles which 
give slow motion in altitude and aaimutli. 

Sir William Herschel was the first a.stronomer who measured 
position angles; the instrument he employed is described in rinl. 
Trans. (1781), Ixxi. 500. It was used by him in Ids earliest observa¬ 
tions of double stars (1770-1783); but, even in his hands, the 
mca.surements Were comparatively crude, because of the difficulties 
he had to encounter from the want of a parallactic mounting. In the 
case of close double stars he estimated the distance in terms of tile 
disk of the comixinents. For the measurement of wider stars he 
invented his lamp-micromct cr, in which the components of a double 
star observed with the right eye were made to coincide with two 
lucid jioints placed 10 ft. from the left eye. The distance of the 
lucid jxiints was the tangent of the magnified angles subtended 
by tile stai'E to a radius of 10 ft. This angle, therefore, divided 
by the magnifying power of the telascope gives the real angular dis¬ 
tance of tlic centres of a double star. With a power of 460 the scale 
was a quarter of an inch for every second. 

The Modern Filar Micrometer. 

When equatorial mountings for telescopes became more general, 
no filar micrometer was con.sidercd com])lete which was not fitted 
with a position circle.* The use of the spider line or filar micrometer 

’ In i;782 (Phil. Trans. Ixxii. 1(13) Sir W. Herschel writes : 
“ I have in Vain'attempted to find lines sufficiently thin'to extend 
them across the ttentres of the stars, so that their thickness might 
bo neglected." It is a matter of regret that Fontana's suggestion 
was unknown to him. 

® J . T. Quokett in his T realise on the Microscope ascribes to Kamsden 
the practical introduction of the .spider web in micrometers. The 
evidence appears to be in favour of Troughton. 

* Phil. Trans. (1813), pp. 114-118. 

* Dr Hooke xtiade the important improvement on jGascoigne’s 
micrometer substituting parallel hatis lor the parallel edges of Its 
original coas^ction (Hookers Posthumous Wanks, p. 497). 

* Hersc^ellBdSouth (FAti. TraHs., 18x4, put iii. p. ro) claim that 


became universal; the methods 'Of illumiiiation weic impix>ved{ 
and micrometers with screws of. pceviously unheard of fineness and 
aocucacy wets produced. These fiutifities, cotroled with the wide and 
iwinating field of research opened u{> by Sir William Herschel's 
discovery of the binary character of double stars, gave an impidso 
to Jnicrometric research which has continued unabated to the 
present time. A still further facility was giveq to ttic use of the 
filar micrometer by the introduction of clockwork, which caused 
the telescope automatically to follow the diurnal motion of a star, 
and left the observer's hands entirdy at liberty.* 

The micrometer represented in figs, i, 2, 3 is due to Troughton. 
Fig. j is a horizontal section in the direction of the axis of the tclc- 
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scope. The eyepiece ah consists of two plano-convex lenses a, h, of 
nearly the same focal length, and with tne two convex sides facing 
each other. They are placed at a distance apart lc.s.s than the focal 
length of o, so that the wires of the micrometer, which must be 
distinctly seen, are beyond b. This is known as Hamsden's eye¬ 
piece, having been made originally by liiin. The eyepiece slides 
into the tube cd, which screws into the brass ring el, ttuough two 
openings in which the oblong frame, containing the micrometer 
slides, passes. These slides are shown in fig. 2, and consist of brass 
forks k and I, into wluch the ends ot the screws 0 and p are rigidly 
fitted. The slides are accurately fitted so as to havi' no .sensible 
lateral shake, but yet so as to move easily in the direction of the 
greatest length of the micrometer box, Motion is communicated 
to the forks bv female screws tapped in the heads m and « acting 
on the screws e and p respectivelv. Two pins q, r. with spiral springs 
coiled round them, ]ia.ss loosely through holes in the forks k, I, and 
keep the bearings ol the heads m and » firmly pressed against the 
ends of the micrometer box. Thus the smallest rotation of cither head 
communicates to the corresponding slide motion, wliicli, if the screws 
are accurate, is profiortional to the amount through which the head 
is turned. Each head is graduated into 100 equal parts on the drums 
u and e, so tliat, by estimation, the reading can easily be carried 
to j-nVirtii of a revolution. The total number of revolutions is read 
off by a scale attached to the side of the Ixix, but not seen in tliC 
figure. 

Two spider webs are strotclicd across the forks, one (/) being 
cemeptcu in a fine groove cut in the inner fork k, the other (s) in a 
similar groove cut in the outer fork 1 . The.se grooves are simultane¬ 
ously cut in situ by the maker, with the aid of an engine capable 
of ruling fine straight lines, so that the webs when accurately laid 
in the grooves are perfectly parallel. A wire st is stretched acroas 
the centre of the field, perpendicular to the parallel wires. Each 
movable web must pass the other without coming in contact with 
it or the fixed wire, and without rubbing on any part of the brass- 
work. Should either fault occur (technically called "fiddling") it 
is fata! to accurate measurement. One of tlie most essential points 
in a good micrometer is that all the webs shall be so nearly in the 
same plane as to be well in focus together under the highest powers 
used, and at the same time absolutely free from " fiddling. For 
measuring position angles a brass circle gh (fig. 3), fixed to the tele¬ 
scope by the screw 1, has rack teeth on its circumference that receive 
the teeth of an endless screw w, which, being fixed by the arms xx 
to the oblong box itm, gives the latter a motion ol rotation round 
the axis of the teld^ilopc; an index upon tills box points out on the 
graduated circle gh the angular rotation of the instrument. 


the micrometer by Troughton, fitted to their j ft. equatorial tele¬ 
scope, is the first position micrometer constructed capable of mcasur- • 
ing position angles to i' of arc. 

* So far as we can ascertain, the first telescope of large size driven 
by clockwork was the g-in. equatorial made tor Struve at Dorpat by 
Fraunhofer; it was completed in 1823. The original idea appears 
to be due to Claude Simeon Fassemant (Mem. Acad., Paris, 1746). 
In i757Jie presented a telescope to the king, so accurately driven 
by clockwork that it would follow a star all night long. 
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The English micTometv- ttW letkins the eMantUd ieaturei of 
Troughtoirs biigioal' hhiMtTuetiiDii gbove described,' The Uter 

- ' English artists have somewhat 

changed the mode of communi¬ 
cating motion to the elides, by 
attaching the screws perman¬ 
ently to the micrometer head and 
tapping each micrometer screw 
into its slide. Instead of making 
the shoulder of the screw a flat 
bearing surface, they have given 
the screw a sphcnoal bearing 
resting in a hollow cone (fig. 4) 
attached to the end of the box. 
The French artists still retain 
Troughton's form. 

Fraunhofer's Filar Micrometer .—The micrometer represented in 
fig. ' is the original Merz micrometer of the Cape Observatory, njade 

k 




Fig. 5. 

on Fraunhofer’s model. S is the head of the micrometer screw 
proper, s that of the screw moving the slide to which the so-called 
' fixed wob " is attached, s' that of a screw which moves the eye¬ 
piece £. C is the clamp and M the slow motion in position angle. 
L, 1 - are tubes attached to a larger tube N; the latter fits loosely on 
a strong hollow cylinder which terminates in the screw V, By 
this screw the whole apparatus is attached to the telescope. The 
noszles of small lamps are inserted in the tubes L, L, for illuminat¬ 
ing the webs in a dark field; the light from these lamps is admitted 
through apertures in the strong hollow cylinder above mentioned 
(for illumination, see p, 3S5), In this micrometer the three slides 
moved by S, s, and s' arc simple dovetails. The lowest of these slides 
reposes upon a loundatiou-platc pp, into one end of which the screw 
,s is tapped, in the middle of this slide a stifAy fitting brass disk is 
insericci, to which a small turn-table motion may be communicated 
by an attached arm, acted on by two fine uppo.sing screws accessible 
lo tlic astronomer; and by their means the " fixed web " may be 
lendercd strictly ])arallcl with the movable one. Another web is 
fixed parallel to the axis of the screw, as nearly as possible in the ,samc 
plane with it and passing through the axis of rotation of the micro¬ 
meter, For the internal structural details of the micrometer the 
reader is referred to the article " Micrometer " in the gth edition 
of the Encyclopaedia Britanmca. 

To use the instrument, it is well first to adjust the web moved by 
the screw S. so that its point of intersection with the web (commonly 
called the " position-web ”). which is parallel to the axis of the screw, 
shall be nearly coincident with the axis of rotation of the micrometer 
box. For this purpose it is oniy necessary to direct the telescope 
to some di.stant object, bisect that object with the movable wire, 
and read the number of revolutions ana parts of a revolution of the 
screw ; now reverse the micrometer box 180° and repeat the observa¬ 
tion ; the mean of the two readings will be the point required. Now 
direct the telescope to a star near the equator and so that the star's 
image in its diurnal motion shall pass across the intersection of the 
two webs which mark the axis of rotation of the micrometer box. 
Then, as the diurnal motion causes the star-image to travel away 
from the axis of rotation, the micrometer box is rotated till the 
image of the star when at a considerable distance from the axis is 
bisected by the position-web. The micrometer is now clamped in 
position-angle by the clamp C, the star again brought back to 
the axis, and ddicate adjustment given in position-angle by the 
slow-motion screw M. till the star-image remains bisected whilst 
it traverses the whole length of the j»sition-web by the diurnal 
motion only. This determines the reading of the position-circle 
corresponding to position-angle go' or 270°.“ 

^ When it is remembered that the measurements of the Struves, 
Dembowski, Secchi, the Bonds, Maclear and of most modern 
European astronomers have been made with Fraunhofer or Merz 
micrometers it is not too much to say that fig. 5 represents ^e instru¬ 
ment with which a half of the astronomical measurements of the igth 
century were made. 

‘ For the corrections applicable to measures of position-angle 
in difierent hour angles, on account of errors of the equatorial instru¬ 
ment and of refraction, see Cbauvenet's Practical attd Spherical 
Astronomy, ii. 392 and 450. 


llM poeftfon-aagiM of A>ubl« .stars are.-reekonsd from' north 
through east, the brighter star being taken as origin.. .,70 observe 
the .position-angle of a double star it js oidy necesioiy to 
turn the positlon-web so that it shall be parmlel to the line 
joining the centres of the components of tbe .doat^ star. 

To test this parallelism the single web must be made tO' 
bisect the linages of both components simultaneously, as. 
in'fig. 6, because it is evident t^t if the two components 
of the double star are not exactly equal in magnitude, 
there will be great tendency to systematic error if the web Fiq'. .fi 
is placed on one side or other of the stars. 

To avoid such error Dawes used double wires, not spider 
webs, placing tte image of the star symmetric^y between 
these wires, as in fig. 7, and believed that by the use of wires, 
much thicker than spider webs, the eye could estimate 
more accurately the symmetry of the star-images with 
respect to the wires. Other astronomers use the two 
distance-measuring webs, placed at a convenient distance 
apart, for position wires. This plan has the advantage of 
permitting easy adjustment of the webs to such a distance 
apart as may be found moat suitable for the particular 
observation, but has the disadvantage that it does not 
permit the zero of the position-cirde to be determined with Fig. 7. 
the same accuracy; because, whilst by means of the screws' 

(fig. 5) the eyepiece can be made to follow the star for a considerable 
distance along a position-web parallel to the screw, the bisection of 
the web by a star moving by the diurnal motion at light angles to the 
micrometer screw can only be followed for a limitM distance, viz. 
the field of the eyepiece. But, as the angle between the position- 
web and the distance-webs is a constkat, the remedy is to determine 
that angle (idwa^ 'very nearly a right angle) by any independent 
method and employ the distanoe-WM>s as position-webs in the way 
described, using the pOsition-web only to determine the instan¬ 
taneous index error of the position-circle. 

To measure distances with the Fraunhofer micrometer, the posi¬ 
tion-circle is clasaped at the true position-angle of the star, and the 
telescope is movedby its slow motions so that the component A of the 
star is bisected by the fixed wire; the other Component B is then 
bisected by the web, which is moved by the graduated head S. 
Next the star B is bisected by the fixed web and A by the movable 
one. The diflerence between the two readings of S is then twice 
the distance between A and B. 

The great improvement now introduced into all the best micro¬ 
meters is to provide a screw s, which, not as in the Fraunhofer micro¬ 
meter, moves only one of the wires, but which moves the whole 
micrometer box. i.e. moves both webs together with respect to the 
star's image in the direction of the axis of the screw. Thus the fixed 
wire can be set exactly on star A by the screw s, while star B is 
simultaneously bisected by the movable wire, or vice versa, without 
disturbing the reading for coincidence of the wires. No one, unless he 
has previously worked without such an arrangement, can fully appre¬ 
ciate the advantage of bringing up a star to bisection by moving 
a micrometer with a delicate screw-motion, instead of having to 
change the direction of the axis of a huge telescope for the same 
purpose. When it is further remembered that the earlier telescopes 
were not provided with the modern slow motions in right ascension 
and that the Struves, in their extensive labours among the double 

stars, used to complete 
their bisections of the fixed 
wire by a pressure of the 
finger on the side of the 
tute, one is puzzled 
whether more to wonder 
at such poor adaptation 
of means to ends or the 
patience and skill which, 
with such means, led to 
such results.’ Dawes, who 
employed a micrometer of 
the English type (figs, i, 2 
and 3), used to bolt the- 
bead of one of the screws, 
and the instrument was 
provided with a slipping 
piece, giving motion to 
the micrometer by screws 
acting on two slides, one in 
right ascension, the other 
in declination, so that 
*' either of the webs can 
be placed upon either com¬ 
ponent of a double star 
with ease and certainty " 
{Mem. R.A.S. xxxv. 139). 

'The micrometer shown 
in fig. 8 was made by 
Fig. g represents the same 



Fig. 6. 

Repsolds for the Cape Observatory. 


’ Professor Watsen used to say, " After all, the most Important 
part of a telescope is the man at the small end." 
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micrometer with the upper side of the box removed. The letters in 
tile description refer to Mth hgures. 

S is the head of the micrometer screw, s that of the screw 
by which the micrometer box is moved relative to the plate / (fig. 8), 
s that of the screw which moves the eyepiece slide. K is the clamp 
in position an^le, P the slow motion screw in position-angle; 
pp Is the position circle, K, R its two readers. The latter are in 
fact little microscopes carrying a vernier etched on glass, in lieu 
of a filar micrometer. These verniers can be read to i'. and 
estimated to o''2. 1) is the drum-head which gives the fraction 
of a revolution, d that which gives the whole number of revolu¬ 
tions, 1 is the index or pointer at which both drums are read. 
This index is shown in fig. 9, but only its mode of attach¬ 
ment (X, fig. g) in fig. 8. The teeth of the pinion s, fig. g. 
are cut on the axis of the micrometer screw. The drum d and 
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its attached tooth wheel are ground to turn smoothly on the axis 
of the screw. The pinion t and the toothed wheel d are connected 
by an intermediate wheel and pinion V; the numbers of teeth in the 
wheels and pinions are so proportioned that twenty-four revolutions 
of the micrometer screw produce one revolution of the drum and 
wheel < 1 . The divisions of botli drums are conveniently read, simul¬ 
taneously, by the lens p; at night the lamp which illuminates the webs 
and the position-circle also illuminate.s the drum heads (see on 
illumination p. 385). uaau is the web-frame (fig. g), 87 is a single rod 
consisting of two cylinders accurately fitting in the ends of the micro¬ 
meter box, the larger cylinder being at 8. There is a hole in the web- 
frame which smoothly fits the larger cylinder at 8', and another 
which similarly fits the smaller cylinder at y‘. A spiral spring, 
coiled round the cylinder 7, resting one end on the shoulder 
formed by the difierence of the diameters of the cylinders j8 and 7 
and the other on the inside of tlie web-frame, presses the latter con¬ 
tinuously towards 7. Contact of the web-frame of the micrometer 
with the side of the box at 7 would therefore take place, were it not 
for the micrometer screw. This screw fits neatly in the end ^ ^e 
box at t, passes loosely through the web-frame at is tapped into 
the frame at f', and its end rests on a flat hardened surface at f. 
Rotation of the web-frame about 87 is prevented by the heads of the 
screws at w; the head of the screw on the lower side of the frame 
reposes ou the plane n, that on the upper side (fig. g) touches 
lightly on the inner surface of the lid of the box. Such rotation 
can opviously be controlled within limits that need not be further 
considered. But freedom of rotation in the plane of the paper 
(fig. 9) is only prevented by good fitting of the holes 8'7'; and, 
since the weight of the slide is on one side of the screw, misfit here 
will have the effect of changing the reading for coincidence of the 
movable with the fixed web in reverse positions of the micrometer. 
With the Cape micrometer a systematic diftcrence has been tound 
in the coincidence point for head above and head bdow amounting 
to o*'i4. This corresponds, in the,Cape instrument, with an excess 
of the diameters of the holes over those of the cylinders of about 
i^sifth of an inch—a quantity so smgll as to imply good workman¬ 
ship, though it involves a systematic er ror which is very much larger 
than the probable error of a single determination of the coincidence 
point. The obvious remedy is to make all measures on opposite 
sides of the fixed web before reversing in position-angle—a precau¬ 
tion, however, which no careful observer would neglect. In measur¬ 
ing differences of declination, where the stars are brought up by the 
diurnal motion, this precailtion cannot be adopted, Isecause it is 


necenary always to bisect the preceding star with the fixed web. 
But in At measures index error can be eliminated by bisecting both 
stars 'With the same web (or different webs of known interval fixed 
on the same frame), and not employing the fixed web at all. The 
discordance in zero, when known to exist, is really of no consequence, 
because the observations can be so arranged as to eliminate it/ 

The box is mounted on a strong hollow steel cylinder CC (fig. 9) 
by holes ij, t in the ends of the box, which fit the cylinder closely 
and smoothly. The c Under is rigidly fixed in the studs C, C, and 
these are attached to the foundation plate /, The cylinder contains 
towards s a sliding rod, and towards t a compressed spiral spring. 
There is thus a thrust outwards of the spring upon the hollow cap 
W (attached outside the box), and a thrust of the rod upon the end 
of the screw s. Tlie position of the box relative to the plate /, in 
the direction of measurement, depends therefore on the distance 
between the end of the screw i and the fixed stud C. A screwing in 
of s thus causes the box to move to the left, and vice versa. Rotation 
of tte box round CC is prevented by downward pressure of the 
spring 7 , on a projection attached fo the side of the box. The 
amount of this pressure is regulated by the screw r'. 

The short screw whose divided milled head is <r shifts the zero 
of the micrometer by pushing, without turning, the short sliding 
rod whose flat end forms the point d'appui of the micrometer screw 
at C- The pitch of the screw a is the same as that of the measuring 
screw (50 threads to the inch), and its motion can be limited by a 
stim to half a revolution, 

'The five fixed webs are attached to the table tt, which is secured 
to the bottom of the box by the screws p. The three movable 
webs arc attached to the projections XX on the frame oa. The plane 
surfaces tt and xx are composed of a bronze of very close texture, 
which appears capable of receiving a finish having almost the truth 
and polish of an optical surface. It seems also to take a very clear. 
V cut, as the webs can be laid in their furrows with an astonishing 
case and precision. Tliese furrows have apparently been cut in 
sttu with a very accurate engine; for not the slightest departure 
from parallelism can be detected in any of the movable webs relative 
to the fixed webs. Extraordinary care has evidently been bestowed 
in adjusting the parallelism and distance of the planes t and X, so 
that the movable wires shall almost, but not quite, touch the 
surface t. The varnish to fix the webs is applied, not on the 
Surface t as is usual, but on a bevel for the purpose,* the position 
of the webs depending on their tension to keep them in their furrows. 
The result is that no trace of " fiddling " exists, and the movable 
and fixed webs come sharply together in focus with the highest 
powers, Under such powers the webs can be brought into apparent 
contact with such precision and delicacy that the uncertainty of 
measurement seems to lie as much in the estimation of the fraction 
of the division of the head as in the accuracy of the contact. Tt is 
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a convenient feature in Repsolds' micrometer that the webs are 
very near the inner surface of the top of the box, so that the eye 
is not brought inconveniently cloee to the plate when high powers 
are used. 

Another excellent micrometer, originally ba-sed on a model by 
Clark of Cambridge, Massachusetts, has been largely used by Burn¬ 
ham and others in America. The form, as constructed by Warner 
and Swasey for the 40-in. Yerkes telescope, is shown in figs. 10 and 11. 
The micrometer box, and of course with it the whole system of spider 
webs, is moved by the screw s, whilst the measuring web is indepen¬ 
dently moved by the screw S. The other parts of the instrument 
will be readily understood from the figure without further explana¬ 
tion. Thfc method of counting the total nuiftber of revolutions 
gives more friction and is less convenient than Repsolds', and no 
provision seems to be made for illuminating the micrometer head in 
the practical and convenient plan adopted by Repsolds. 

Repsolds' more recent form of the spider-line micrometer (since 

t Ttfb marks of varnish so appfled will be seen in fig. 9. 
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1893) for large telescopes is shovn In Quick motion in posi- 

bon-angle for rough setting pr for the measurement of close doWe 
stars IS given by the large ring R. The micrometer is clamped in 
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position-angle by the screw K and slow motion in position-anele is 
given by the screw p. The smaU drum-head T opposite the micro¬ 
meter head b turns a screw which acts upon a short cylinder that 
cannot turn but can move only in the direction of the axis of the 
micrometer screw. The end-plane of this cylinder receives the pres¬ 
sure of tlie micrometer screw, so that by turning the small drum-bead 
^e comcu cnce-reading of the movable weh with the fixed web can 
be changed, and thus any given angle can be measured with diflerent 



/ K 
Fig. 12. 

parte of the micrometer screw in order to eliminate the effects of 
penMic error of the screw. The electric lamp a gives illumination 
of the webs in a dark field, nearly in the manner described lor the 
t-ape tr^t circle micrometer; the intensity of illumination is 
regulated by a carbon*resiitance controlled by the screw b The 
Ump c illuminates the drum-head and also, by reflection, the por- 
i^ns of the position-circle which come under the microscopes d and «. 
ine head / is a switch which enables the observer to illuminate lamp 
a or c at pleasure. These lamps, although shown in the figure, are 
m reiUity covered so as not to shine upon the observer's eye The 
mutation of the field is given by a lamp near the object glass, 
controlled by a switch near the micrometer. 

Ite^lds in more recent mi^netera under construction give a 
wcond inotlon to the eyepiece, at right angles to the axis of the 
aerometer screw; this enables the observer to determine the zero 


of position-angle for his movable webs with the sapic accuracy as 
he formerly could only do for the so-called posttiestiuigle webe. 
Repsolds also provide two insulated sliding contact rings instead 
of the smgle ring g, so that the electric current for iUominating the 
lamps does not pass through the instrument itself but may come 
to the ifocrometer from the storage battery through two Insulated 
1“^- The same firm is also oonetruoting a micrometer in which 
the readings of the head are printed on a band of paper insteoil 
of being read off at the time of observation. 

Instruments have been invented by Alvan Clark and Sir Howard 
Grubb for measuring with the spider-line micrometer angles which 
are larger than the field of view of the eyepiece. In both cases two 
eyepieces are employed, one to view each separate web. One draw- 
DftCK to this lorni of instruinent is that tho two webs cannot bo viewed 
simultaneously, and therefore the observer must roiy on the steadi¬ 
ness of rate of tte clockwork and uniformity in the conditions 
of refraction whilst the eye is moved from one eyepiece to the 
other. 

Clark's micrometer was exhibited at the June meeting of the Royal 
Astronomical Society in 1839 {Monthly Notices, RA.S., vol. xix.). 
Grubb’s duplex micrometer is describe in the gib edition of the 
Encyclopaedia Britannica. Some examples of use of the latter are 
given by Profossor Priti^rd (Mem. R.A.S. xlvii. 4-ia), .who esti¬ 
mates the accuracy attainable with the .duplex micrometer as equal 
to that of the beliometer; but as few measures of permanent value 
have been m^e ^th the instrument, and those made exhibit an 
accur^y far inferior to that of the beliometer, it is unnecessary to 
describe the instrument here in greater detail. 

The Reading Micrometer~MicrQscope ,—^Micrometers used for sub¬ 
dividing the spaces on graduated circles and scales have, in general 
only a single pair of cross-webs or parallel webs moved by a single 
screw. The normal form of the ap]uratns is shown in figs. 13 and 14. 

C i.s the objective, D the micrometer box, £ 
the graduated head of the screw, G the milled 
I' head by which the screw cc is turned, A an 
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eyepiece sliding in a tube B, aa (fig. 14) the slide, and b, b the spiral 
spniigs. The focal length of the objective and the distance between 
the optical centre of the lens and the webs are so arranged that 
images of the divisfons are formed in the plane of the webs, and the 
pitch of the screw is such that one division of the scale corresponds 
with some whole number of revolutions of the screw. 

There is what is technically called a " comb ” inserted in the 
micrometer box at d (fig- 14)—its upper surface being nearly in the 
plane of the wires. 'This comb does not move with reference to the 
box, and serves to indicate the whole revolution of which a fraction 
is read on the bead. In fig. 14 a division is represented bisected by 
cro^ webs, and five revolutions of the screw correspond with one 
division of the scale. In all modem reading micrometeiB the cross 
webs of fig. 14 are replaced by parallel webs embracing the division 
(fig. 1.4). The means for changing the length of the tube 
and the distance of C from the scale are omitted in the 
figure. These appliances are required if the " run " has 
to be accurately adjusted. By " run" is meant the 
difference between the intended whole number of. screw- 
revolutions and the actual measures of the space tietween 11 
two advent divisions of the scale in turns of the screw Fltt. is. 
divided by the number of intended revolutions. , In . 
delicate researches two divisions of the scale should always be read 
not merely for increased accuracy but to obtain the correctioiia for 
run from the observations themselves, 

Repsolds employ for the micrometers of their reading microscopes 
the form of construction shown in fig. 9, omitting, of course, the 
motion of tlw whole micrometer box given by t^ screw s for ^ose 
cases in which the axis of the micrometer is supposed to remain 
constant in position, aa, for example, in the cose of the: reading 
microscopes of transit circles (see Transit Circle). 

But when the relative positions of two adjacent objects or scale- 
mvisions have to be determined (as, for example, in the case of 
hohometer scales), much time is saved by retaining the motion of 
the micrometer box. One double web. fixed in the box, is painted 
symmetrically, aa in fig. 15, on one of the scales, by moving the whole 
Mcrometer box by means of the screw s; the paii- of wobs, moved 
by the screw S. is then pointed upon an adjacent division on the 
other scale. If the reading for coincidence of the movable with the 
fixed webs is known, we then obtain from the single reading of S 
the difference from coincidence of the divisions of the two scales, 

XVIII. 13 
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It u gener^)r possible So to arrange the method oi observation 
as to eliminate the efieot of an error in " the reading ior coinci> 
dence of the webs '* Icun the results. This excalletit time-saving 
contrivance has also been used in Gill's apparatus for measuring 
astrogranhic plates (see below). 

Ghost M^omeUr.-^C. £. Burton and Sir Howard Grubb (MotUhly 
Noiioes^ xU. 3^. after calling attention to J. von Lament's paper 
(/oArbttcA <A. S. b, MUnchcfty p. 187), and K. L. von Littrow’s 
paper (iVoc. of Vienna Acad, of Sciences, xx. 25.^) on a like subject, 
proceed to describe a most ingenious form of Ghost Micrometer," 
m whi^ the imofie of a hm line or lines ruled in (or rather out 
through) a silver film deposited on glass is formed at the common 
fo<ms of an object-glass and eyepiece of a telescope. A faint light 
bang thrown on ^e outside of the silvered plate, there appear 
bright lines in the field of view. We have not Wd an opportunity 
of testing this, nor Grubb's more recent modeh; but, should it bo 
found jxstsible to produce such images satisfactorily, without 
distortion and with an apparatus convenient and rigid in form, 
such micrometers may po^bly supersede tlie filar 
micrometer. Their ab^lute ire^om from diffraotion, 
the perfect conttol of the illumination and thickness 
of the lines, and the accuracy with which it will 
ho possible to oonstruct scales foi' zone observations 
will bo important featuree of the new method. 

The Astrographie Micromeier or Utasuting 
Machine .—^The application'of photography to exact 
astronomy has created the necessity for new forms 
of apparatus to measure the relative positions of 
steHu- and planetary images on photographic plates, 
and the reliuivc positions of Imes in photographic 
spectra. 

Especially important lias been the problem uf 
mea-suring the " catalogue plates " of the international 
Carle du del —a work that implies the determination 
of the positions of some millions of stars—that is to 
say, of all stars to the nth or lath magnitude. The 
problem has been how to accomplish this work with 
Ihc minimum of labour consistent with the desired 
accuracy. The adoption of a riseau photographed 
upon the plate has greatly facilitated the procedure. 

.\ plate of pamllel-Hurfaccd glass has a fdm of silver 
deposited upon it. On this film is ruled a system of 
lines 5 mm. apart, and another similar system of lines 
at right angles to the first, thus dividing the silvered 
surface of the plate into squares 3 mm. on the side. 

Tlic cutter employed to rule these lines removes the 
silver in fine lines from the surface of the gkess. 

Thus, if a photographic plate, before it is exposed in 
the telescope, is placed with its sensitive surface nearly 
in contact with the silvered surface of this rtaeaxi, 
and if parallel light, nonnal to the surface of the plate, 
is allowed to fall on the silvered film through the glass 
on which the film has been deposited, that light will 
pass through the fine lines in the silver film where the 
silver lias bMn removed by the cutter, but will other¬ 
wise be intercepted by the silver film. ITins a 
latent image of the “ riseau-Unes " will be fonaed 
on the sensitive plate, and, when the latter has 
been exposed to the sky in the telescope, we obtain, on develop¬ 
ment, a negative of the images both of the stars and of the 
rtseau-lines. If the errors of the rectangular co-ordinate.s al 
then lines are known, the problem of determining the co-ordiaates 
of any star-imaga on the plate becomes reduced to the comparatively 
simple one of interpolating the co-ordinates of the star relative to the 
aides oi the y mm, square within which that image is included. This 
intetpolation can, oi course, be accomplished with the aid of a 
mierometer-micPMcope whose optical aocis is normal to the plate, 
provided that the plate is mounted on slides which enable the 
ohnerver to bring the rtsenn-squares successively under the 
microacope. 

This B3^tem has an additional advantage beyond its convenifnoc, 
via that if uy distortion of the film takes pUee during development 
tfaa sanM distortian will be communicated both to the star-images 
and to the rtoewu-lines, and consequently its effect will be eliminated 
from the resulting star co-ordinates, except in so iaras the distortion 
within the j mm. square is of an nregular character; this exception 
is hardly worth consideration. An originally unanticipated difficulty 
has arisen from the fact that the rtoeau-hnes have not been ruled 
on yfiates of optical glass with optical surfaces, and that, in consc- 
quance of irregular refraction in die glass plate, the rays do not 
always pass through the silver film-lines m a direction strictly 
normal to the silvered surface; therefore, if the sensitive surface of 
the photographic plate is not in contact with the silver film of the 
toseau, the undeveloped pUstographic copy of the rtseau may in 
such a cose not be an exact r^roduetkm of the silvered rtseau. 
It is practically imposilble to work with the sensitive film in contact 


with tile rtsean-film, not only' becanse dust particles and contact 
would injure the silver film, out also because tlie plate^taae used 
for t^ pbotogiapluc plates is seldom a perfect plane. The discre¬ 
pancies produced in this way are, however, very small, if care is 
taken to minimize the distance between the silver film and the 
photographic plate and to select a reasonably good piece of glass for 
the rOseau. For very refined work, however, the irregularities in the 
reproduction of the reseau may be studied by comparing the measures 
of the original rOseau with the mean of corresponding measures of a 
number of photographed copies of it. 

At Greenwich, Oxford and several other observatories, instMid of 
measuring the distances of the star's image from the opposlto aides 
of the 3 mm. rtoeau-squan by means of a spider-line mi^ottetar, a 
glass scale, on the plan shown in fig. 16, is employed in ^e common 
locns of the objective and the eyepiece. The image of the star is 
set upon the intersections of the lines of the central cross, and tlie 
potitibns of the rfiseau-lines are read off by estimation to of a 
division on the glass scale. As each division corresponds to 3 sec. 
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Eig. 16.—Diagram of the diaphragm in eyepieces of the micrometer used lor 
measuring the plates of the Astrographic Catalogue, 
of are, the nearest estimate corresponds with a nominal accuracy 
of ± o'3'. This involves a loss ol accuracy because, with a spider- 
Ime micrometer, the accidental error of pointing is of the order ul 
i 01' of arc. 

In the measuring machines in general use tiie field oi view, as in 
the case of the glass-scale micrometer, is sufficiently large to include 
the image of the 3 mm. square. The microscope or viewing telescope 
is fitted with a spider-line micrometer having two screws at right 
angles to each otiier, by means of which readings can be made first 
on one r6Beau-line, then on the star, and finmly on the opposite 
r68eau-l ic in both co-ordinates. This form of micrometer is of course 
capable u giving results of high precision, but the drawback is that 
the process involves a minimum of six pointings and the entering of 
six screw-head readings in order to measure the two co-ordinates of 
the star. 

GUI's Measuring Machine. —Sir David Gill {Monihiy Notices, 
S.A.a. lix. 61) devised a measuring machine which cuii^ines the 
rapidity oi the glass-scale micrometer with the accuracy of tiie spider¬ 
line micrometer and simplifies tlie reductions oi the observations 
at tiie same time. The essential conditions of the instrument 
are :— 

I. Tlie ol^BCt glass of the micrometer-microscope is placed midway ' 
between the plane of the photographic plate and the plane of the 
micrometer webs. 

3. The micromerter is provided with a " fixed square " 3 mm x 
3 mm., the sides of this square being parallel spider webs 4' oi arc 
apart; the sue ol the square is ■yjpmeH irom centre to centre of 
tfaese double weba _ 
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Avtioutiu.— His morkg were edited by Alepiander Dyce (y vols.) 
in 1840, with a valuable introduction quoting many documents, 
and by A. H. Bullcn (8 vpls.) in 1885. Ike Best Pittys, .QfX/u)mas 
Middleton wore edited jot the Mermaid Series'' (188^ by Havdock 
Eilis with an introduction by A. C. Swinburne. ^ also Miss 
P. G. Wiggin's inquiry into the Authorship of the Middleton-Roaley 
Plays (Boston, 1^7}, and the notice on Wddleton in Professor 
A. W. Ward’s Hist, of Eng. Dram. Lit. (cd. 1899), ii. 493-540, which 
contains a full account of Middleton’s Game at Chesse. A care¬ 
ful examination of the parallelisms between the plays of Shake¬ 
speare and Middleton is made by O. Hugo Jung in “ Das 
Vcilihltnis Thomas Middleton's zu Shakspero " \Miinchenor Beitrdge 
sur roman, u. engl. Phil., 1904, vol. xxix.J. 

MIDDLETON, a market town and municipal borough in the 
Middleton parliamentary division of I.Ancashire, England, on 
the Irk, near the Rochdale Canal, and on the Lancashire & 
Yorkshire railway, 6 m. N.N.E. from Manchester. Pop. (1901), 
25,178. The church of St Leonards is of mixed architecture, 
with a low square tower. The oldest portion of the building (the 
tower arch) dates from the 12th century, but the main portion 
from 1412, and the south aisle from 1524. Two chapels in it con¬ 
tain memorials of, and are named after, two ancient Lancashire 
families, the Asshetons and the Hopwoods. The Queen Elizabeth 
grammar-school, a building in the Tudor style, was founded 
in 1572 by Nowell, dean of St Paul’s, London. There are 
a handsome town hall and municipal technical schools. An 
extensive system of tramways and electric light railways connects 
the town with its suburbs and adjacent industrial centres. The 
prosperity of the town dates from the introduction of manu¬ 
factures at the close of the i8th century. The staple trade is the 
spinning and weaving of cotton, and the other industries include 
silk weaving, calico-printing, bleaching, dyeing,iron-founding and 
the manufacture of soap and chemicals. There are collieries in 
the neighbourhood. The town was incorporated in 1886, and the 
corporation consists of a mayor, 6 aldermen and 18 councillors. 
Area, 4775 acres. 

MIDDLETOWN, a city and the county-seat of Middlesex 
county, Connecticut, U.S.A., in the township of Middletown, in 
the south central part of the state, on the west bank of the 
Connecticut river, about 30 m. from its mouth, and about 
15 m. south of Hartford, Pop. (1890), 9013; (J900), 9589, 
of whom 2316 were foreign-bom ; (1906 estimate), 9937. 
It'ithin a radius of 2 m. from the city hall there was 
found in igoo most of the township’s population of 
17,486. The city is served by two branches of the New 
York New Haven & Hartford railroad, by a line of coast 
steamers, and by electric lines connecting with neighbouring 
cities and villages. The city is connected by a long highway 
bridge with the village of Portland in the township of Portland 
(pop. in 1900, 3856; area, 26 sq. m.), which is known for its 
brown-stone quarries. Four miles south of Middletown is Chest¬ 
nut Mountain (or Bull Hill), which comnuinds a fine view'; and 
about 3 m. cast are the *' Narrows ” of the Connecticut river, 
where the water flows between high hills. Middletown has a 
number of handsome residences. In High Street stand the 
buildings of Wesleyan University (Methodist Episcopal), founded 
in 1831 by the Rev. Wilbur Fisk, who became the first president 
and the Rev. Laban Clark (1778-1868), who became the first 
president of the board of trustees. Women were first odmitted 
in 1872, but co-education was later discontinued, and the last 
freshman class of women students under the old system entered 
in 1909. The university offers classical and scientific courses, 
and in 1908-1909 had 36 instructors, 322 students (30 being 
women), and a library of 79,000 volumes. In 1875-1877 the 
work of the first agricultural experiment station in the United 
States was carried on here under state supervision in Wesleyan 
University, with Professor Wilbur Olin Atwater (1844-1907) as 
director; it was then removed to New Haven. Middletown is also 
the seat of the Berkeley divinity school (Protestant Episcopal), 
founded in 1849 as the theological department of Trinity College, 
Hartford, rechartered and removed to Middletown in 1854, and 
having in 1907 a faculty of 8, and 16 students; and the city has a 
free public library (1874) with 17,700 vols. in 1907. South-east 
of the city is the Connecticut hospital for the insane, and south¬ 


west of the city, the Connecticut industrial schoot for girls 
(reformatory). The total value of the factory products in 1905 
was $5,604,676, an increase of 35 % over that for 1900. - The 
municipality owns and operates the waterworks. , . 

Middletown occupies the site of an Indian village, Mattabesec 
or Mattabesett (from Massa-seputs-et, “ at a great rivulet or 
tffook”), the principal village of the Mattabesec Indians, an 
Algonquian tribe which included the Wongunk, Pyquaug and 
Montowese Indians and seems to have had jurisdiction over the 
whole of south-western Connecticut. The township of Middle- 
town was settled by whites in 1650, and until 1653, when the 
present name was adopted, was known by the Indian name, 
Mattabesett. It was incorporated in 1651; and the city was 
chartered in 1784. Shipbuilding and commerce became the 
principal sources of wealth. In the middle of the nineteenth 
century Middletown was one of the leading cities of Connecticut, 
and as late as 1886 it was a port of entry; but the development 
of rival ports, especially New Haven, Hartford and Bridgeport, 
into railway centres, retarded the growth of manufacturing, 
and commerce declined after the Civil War. 

MIDDLETOWN, a city of Orange county, New York, U.S.A., 
on the Wallkill river, 67 m. N.N.W. of New York City. Pop. 
(1890), 11,977; (1900), 14,522, of whom 1700 were foreign-bom 
and 480 were negroes; (1905, state census), 14,516. It is served 
by the Erie, the New York, Susquehanna & Western, and the 
New York, Ontario & Western railways, and is connected by an 
electric line with Goshen (pop. in 1905, .3099), the county-seat. 
It is situated in an attractive dairy ami agricultural country; 
and in the city and vicinity there are many summer residences. 
Here are the state homoeopathic hospital for the insane, a state 
armoury. Thrall hospital, and Thrall library. Middletown is 
primarily a manufacturing city, and has the car shops of the 
New York Ontario & Western railway. The value of its factory 
products increased from $2,154,74* in 1900 to $3,3.56,330 in 
1905, or 55'8 %. The municipality owns and operates its 
waterworks. Middletown was settled about 17(76 and owed its 
early commercial importance to its being a “ half-way house ” 
(whence its name) for travellers on the Minisink Road to 
western New York, and it was for a time a terminus of the 
Erie railroad. It was incorporated as a village in 1848, and 
first chartered as a city in 1888. 

MIDDLETOWN, a city of Butler county, Ohio, U.S.A., on the 
Miami river, 34 m. N. of Cincinnati. Pop. (1890), 7681; (1900), 
9215, of whom 769 were foreign-born and 314 were negroes ;(i() 10), 
13,152. It is .served by the Cleveland, Cincinnati, Chicago & 
St Louis, the Cincinnati, Hamilton & Dayton, the Cincinnati 
Northern (New York Central system), and a braneh of the 
Cincinnati, Lebanon A’ Northern (Pennsylvania system) railways. 
It is the trade centre of a rich and beautiful agricultural region 
in which tobacco, wheat and Indian com are the principal crops. 
The river furnishes considerable water-power, and the total 
factory product in 1905 was valued at $8,357,993, an increase 
of 47‘2 % over that in 1900. The waterworks are owned and 
operated by the municipality. Middletown was laid out in 1802 
and was named from its location between Cincinnati and Dayton; 
it was incorporated in 1833. 

MIDDLETOWN, a borough of Dauphin county, Pennsylvania, 
U.S.A., on the east bank of the Susquehanna river, 9 m. below 
Harrisburg. Pop. (1890), 5080; (1900), 5608, of whom 340 were 
foreign-bom and 289 negroes. It is served by the Penmsylvania 
and the Philadelphia & Reading railways, and by an electric 
line to Harrisburg. The borough has a considerable trade with 
the surrounding agricultural country, and owing to the proximity 
of the Yorkhaven power-plant (across the river) and the excellent 
railway service, is a manufacturing centre. The municipality 
owns its electric lighting plant. Middletown was founded in 
1755 by Friends (from Philadelphia and other places in Peimsyl- 
vania) and Scotch-Irish, and was so named because of its position 
midway between lancaster and Carlisle. It was first incorporated 
as a borough in 1828. 

HIDDLEWICH, an urban district in the. Northwich parlia¬ 
mentary division of Cheshire, England, 166 m. N.W. of London, 
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on the London & North Western railway. Pop. (1901), 
4669. It lies in open country near the river Dane, having water 
communications by the Trent and Mersey Canal, and a branch 
giving access to the Shropshire Union Canal. The church of St 
Michael and All Angels is of various periods and contains 
numerous monuments. In the streets not a few old buildings 
remain, making for picturesqueness, and a number of the fine 
timbered hou.scs in which Cheshire abounds are seen in the 
immediate neighbourhood. Middlewich shares in the salt 
industry common to several towns, such as Northwich and 
Winsford, in this part of the county; there are al.so chemical 
works and a manufacture of condensed milk. 

HIDHAT PASHA (i822'i884), Turkish statesman, the son 
of a civil judge, was born at Constantinople in 1822. His father, 
a declared partisan of reform, trained him for an administrative 
career, and at the age of twenty-two he was attached as secretary 
to Faik Effendi, whom he accompanied in Syria for three years. 
On his return to Constantinople Midhat was appointed chief 
director of confidential reports, and after a new financial mission 
in Syria was marie second secretary of the grand council. His 
enemies, however, succeeded in ousting him from this post, and 
caused him to be entrusted with the apparently impossible task 
of settling the revolt and brigandage rampant in Rumelia. His 
measures were drastic and their success was startling and the 
government made him an official of the first rank and restored 
him to his place in the grand council. In similar vigorous 
fashion he restored order in Hulgaria in 1857. In i860 he was 
made vizier and pasha, and entrusted with the government of 
Nisch, where his reforms were so beneficial that the sultan 
charged him, in conjunction with Fuad Pasha and Ali Pasha, to 
prepare the scheme for adapting them to the empire which was 
afterwards known as the law of the vilayets. After lurther 
administrative work in his province, he was ordered to organize 
the council of state in 1866, and was then made governor of 
Bagdad, where his success was as decisive as at Nisch, but 
attended with much greater difficulties. In 1871 the anti-reform 
influence of the grand vizier, Mahmoud Nedim, seemed to 
Midhat a daniter to the country, and in a personal interview he 
boldly stated his views to the sultan, who was so struck with their 
force and entire disinterestedness that he appointed Midhat 
grand vizier in place of Mahmoud. Too independent, however, 
for the court. Midhat remained in power only three months, and 
after a short governorship of Salonica he lived apart from affairs 
at Constantinople until 1875. 

From this time forward, however. Midhat Pasha’s career 
resolved itself into a series of strange and almost romantic 
adventures. While sympathizing with the ideas and aims of the 
“ Young Turkey” party, he was anxious to restrain its impatience, 
but the sultan’s obduracy led to a coalition between the grand ■ 
vizier, the war minister and Midhat Pasha, which deposed him in 
May 1876, and he was murdered in the following month. His 
nephew Murad V. was in turn deposed in the following August 
and replaced by his brother, Abdul Hamid.l 1 . Midhat Pasha now 
became grand vizier, reforms were freely promised, and the 
Ottoman parliament was inaugurated with a great flourisjh. In 
the following February, however. Midhat was dismissed and 
banished for supposed complicity in the murder of Abdul Aziz. 
He thenj visited various capitals, and remained for 

some time in London, whe*(ihe carefully studied the procedure 
in the House of Commons. ■ t^gain recalled in 1878, he was 
appointed governor of Syria, am^n August exchanged offices with 
the governor of Smyrna. Butjn the following May the sultan 
again ordered him to be arrested, and although he effected his 
escape and appealedfto the powers, he shortly afterwards saw fit 
to surrender, clainpMil^ fair hearing. The trial accordingly took 
place in June, w|||||Hilidhat and the others were sentenced to 
death. It was, heWp^r, generally regarded as a mockery, and on 
the intercessbn ouSpBritish government the sentence was com¬ 
muted to banishi^pt. The remaining three years of his Hfe 
were consequentlylfent in exile at Taif in Arabia, where he died, 
probably ^.^dlenoe, on the 8th of May 1884. To great ability, 
wide sympaodes, and undoubted patriotism he added absolute 


honesty, that rare quality in a vizier, for he left office as poor as 
when he entered it. (G. F. B.) 

MIOHURST, a market town in the north-western parlia¬ 
mentary division of Sussex, England, 12 m. N. by E. of Chichester 
by the London Brighton & South Coast railway; served also 
by the London & Southwestern railway. Pop. (1901), 1674. 
It is pleasantly situated on slightly rising ground near the river 
Rother. The church of St Mary Magdalen and St Denis is a large 
Perpendicular building. The town retains several picturesque 
old houses, and in the vicinity, by the river, are the ruins of 
the 16th-century mansion of Cowffiay, burnt down in 1793. A 
grammar-school was founded at Midburst in 1672 and att^ed 
some eminence. After being closed for many years it was re¬ 
opened in 1880. In 1906 a magnificent sanatorium for consump¬ 
tives was opened about4 m. from Midhurst; it bears the name of 
King Edward Vll., who laid its foundation .stone and opened it. 

The name of Midhurst (Middeherst, Mudhurst) first occurs in 
the reign of Henry 1 . when Savaric Filz-Cana held it of the honour 
of Arundel, then presumably in the king’s hands. The charter 
of Henry I., altliough no longer extant, is quoted in later confir¬ 
mation charters of Richard L, Henry HI., Edward III. and 
Richard II. Franco de Bohun inherited Midhurst from his 
unde Savaric Fitz-Savaric, and the De Bohuns held the lordship 
until I4y9 when Sir David Owen obtained it through his marriage 
with the daughter of the last male heir. He sold it to Sir William 
Fitz-Williara, from whom it passed to Sir Anthony Browne and 
descended to the viscounts Montague. Midhurst is definitely 
called a borough in the reign of Edward 1 ., but the borough-court 
imd market were probably in existence much earlier. It was 
governed by a bailiff, elected annually, until the office lapsed, 
probably early in the 19th century. In an act of 1883 it is 
mentioned as pn/e of the towns which had long ceased to be 
municipal. No charter of incorporation is known. Midhurst 
returned two members to parliament from 1300-1301 till 1832, 
and from that date one member until 1885 when it was dis¬ 
franchised. In the reign of Henry VI, a market was held by the 
burgesses every Thursday, and a fair 011 Whil-Tucsday, by 
grant from Sir John Bohun. In 1888 the fair-days were the 
6tli of April, the gth of May and the 29th of October. The market- 
day was Thursday. Pleasure-fairs are still held on the 6th of 
April and the 29th of October, but there is no market. 

MIDIAN (properly Madyan, so Sept.), in the Bible, one ol the 
peoples of North Arabia whom the Hebrews recognized as distant 
kinsmen, representing them as sons of Abraham’s wife Keturali 
(“ incense ”). Thus the sons of Keturah are the “ incense-nicn,’’ 
not indeed inhabitants of the far .south incense-land, but presum¬ 
ably the tribes whose caravans brought the incense to Palestine 
and the Mediterranean ports. So the Midianites appear in con¬ 
nexion with the gold and incense trade from Yemen (Lsa. lx. 6), 
and with the trade between Egypt and Syria (Gen. xxxvii. 28,36). 
They appear also as warriors invading Canaan from the eastern 
desert, and ravaging the land as similai tribes have done 
in all ages when PMestine lacked a strong government (sec 
Gideon). Again, they are described as peaceful shepherds, and 
the pastures of the Midianites, or of the branch of Midian to which 
Moses’ fathcr-in-law (Jethro or Reuel, or Hobab) belonged, lay 
near Mount Horeb (Exod. iii. 1). The Kenites who had friendly 
relations with Israel, and are represented in Judg. i. 16, iv. ii, 
as the kin of Moiies’ father-in-law, appear to have been hut one 
fraction of Midian which took a separate course from their early 
relations to Israel,' Balaai^ according to one version of the 
story, was a Midianite,(Numi xxii. seq.) and his association with 
Moab has been connected with the statement in Gen. xxxvi, 35, 
that the Edomite king Hadad defeated Midian in the land of 
Moab. (See Balaam; Edom.) ,, 

* The admixture of Midlanite elements in Judah and th8 other 
border tribes of Israel Is confirmed by a comparison of the names of 
the Midiai^c clans in Gen. xxv. 4 with the Hebrew genealogies 
(i Chron. ff. 40, Ephah; iv. 17, Epher; Gen, xlvi. g, Hanocb). 
Eplier is also associated with 'Ofr near Hanfikiya (Hanoch), three 
flays north from Medina, also with Apparu a Bedouin locality 
mentioned by Assur-bani-pal. Ephah is probably the ](Iayapa 
tiansported by Sargon to Beth-Ororii(Samaria). 
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Avtioutiu.— His morkg were edited by Alepiander Dyce (y vols.) 
in 1840, with a valuable introduction quoting many documents, 
and by A. H. Bullcn (8 vpls.) in 1885. Ike Best Pittys, .QfX/u)mas 
Middleton wore edited jot the Mermaid Series'' (188^ by Havdock 
Eilis with an introduction by A. C. Swinburne. ^ also Miss 
P. G. Wiggin's inquiry into the Authorship of the Middleton-Roaley 
Plays (Boston, 1^7}, and the notice on Wddleton in Professor 
A. W. Ward’s Hist, of Eng. Dram. Lit. (cd. 1899), ii. 493-540, which 
contains a full account of Middleton’s Game at Chesse. A care¬ 
ful examination of the parallelisms between the plays of Shake¬ 
speare and Middleton is made by O. Hugo Jung in “ Das 
Vcilihltnis Thomas Middleton's zu Shakspero " \Miinchenor Beitrdge 
sur roman, u. engl. Phil., 1904, vol. xxix.J. 

MIDDLETON, a market town and municipal borough in the 
Middleton parliamentary division of I.Ancashire, England, on 
the Irk, near the Rochdale Canal, and on the Lancashire & 
Yorkshire railway, 6 m. N.N.E. from Manchester. Pop. (1901), 
25,178. The church of St Leonards is of mixed architecture, 
with a low square tower. The oldest portion of the building (the 
tower arch) dates from the 12th century, but the main portion 
from 1412, and the south aisle from 1524. Two chapels in it con¬ 
tain memorials of, and are named after, two ancient Lancashire 
families, the Asshetons and the Hopwoods. The Queen Elizabeth 
grammar-school, a building in the Tudor style, was founded 
in 1572 by Nowell, dean of St Paul’s, London. There are 
a handsome town hall and municipal technical schools. An 
extensive system of tramways and electric light railways connects 
the town with its suburbs and adjacent industrial centres. The 
prosperity of the town dates from the introduction of manu¬ 
factures at the close of the i8th century. The staple trade is the 
spinning and weaving of cotton, and the other industries include 
silk weaving, calico-printing, bleaching, dyeing,iron-founding and 
the manufacture of soap and chemicals. There are collieries in 
the neighbourhood. The town was incorporated in 1886, and the 
corporation consists of a mayor, 6 aldermen and 18 councillors. 
Area, 4775 acres. 

MIDDLETOWN, a city and the county-seat of Middlesex 
county, Connecticut, U.S.A., in the township of Middletown, in 
the south central part of the state, on the west bank of the 
Connecticut river, about 30 m. from its mouth, and about 
15 m. south of Hartford, Pop. (1890), 9013; (J900), 9589, 
of whom 2316 were foreign-bom ; (1906 estimate), 9937. 
It'ithin a radius of 2 m. from the city hall there was 
found in igoo most of the township’s population of 
17,486. The city is served by two branches of the New 
York New Haven & Hartford railroad, by a line of coast 
steamers, and by electric lines connecting with neighbouring 
cities and villages. The city is connected by a long highway 
bridge with the village of Portland in the township of Portland 
(pop. in 1900, 3856; area, 26 sq. m.), which is known for its 
brown-stone quarries. Four miles south of Middletown is Chest¬ 
nut Mountain (or Bull Hill), which comnuinds a fine view'; and 
about 3 m. cast are the *' Narrows ” of the Connecticut river, 
where the water flows between high hills. Middletown has a 
number of handsome residences. In High Street stand the 
buildings of Wesleyan University (Methodist Episcopal), founded 
in 1831 by the Rev. Wilbur Fisk, who became the first president 
and the Rev. Laban Clark (1778-1868), who became the first 
president of the board of trustees. Women were first odmitted 
in 1872, but co-education was later discontinued, and the last 
freshman class of women students under the old system entered 
in 1909. The university offers classical and scientific courses, 
and in 1908-1909 had 36 instructors, 322 students (30 being 
women), and a library of 79,000 volumes. In 1875-1877 the 
work of the first agricultural experiment station in the United 
States was carried on here under state supervision in Wesleyan 
University, with Professor Wilbur Olin Atwater (1844-1907) as 
director; it was then removed to New Haven. Middletown is also 
the seat of the Berkeley divinity school (Protestant Episcopal), 
founded in 1849 as the theological department of Trinity College, 
Hartford, rechartered and removed to Middletown in 1854, and 
having in 1907 a faculty of 8, and 16 students; and the city has a 
free public library (1874) with 17,700 vols. in 1907. South-east 
of the city is the Connecticut hospital for the insane, and south¬ 


west of the city, the Connecticut industrial schoot for girls 
(reformatory). The total value of the factory products in 1905 
was $5,604,676, an increase of 35 % over that for 1900. - The 
municipality owns and operates the waterworks. , . 

Middletown occupies the site of an Indian village, Mattabesec 
or Mattabesett (from Massa-seputs-et, “ at a great rivulet or 
tffook”), the principal village of the Mattabesec Indians, an 
Algonquian tribe which included the Wongunk, Pyquaug and 
Montowese Indians and seems to have had jurisdiction over the 
whole of south-western Connecticut. The township of Middle- 
town was settled by whites in 1650, and until 1653, when the 
present name was adopted, was known by the Indian name, 
Mattabesett. It was incorporated in 1651; and the city was 
chartered in 1784. Shipbuilding and commerce became the 
principal sources of wealth. In the middle of the nineteenth 
century Middletown was one of the leading cities of Connecticut, 
and as late as 1886 it was a port of entry; but the development 
of rival ports, especially New Haven, Hartford and Bridgeport, 
into railway centres, retarded the growth of manufacturing, 
and commerce declined after the Civil War. 

MIDDLETOWN, a city of Orange county, New York, U.S.A., 
on the Wallkill river, 67 m. N.N.W. of New York City. Pop. 
(1890), 11,977; (1900), 14,522, of whom 1700 were foreign-bom 
and 480 were negroes; (1905, state census), 14,516. It is served 
by the Erie, the New York, Susquehanna & Western, and the 
New York, Ontario & Western railways, and is connected by an 
electric line with Goshen (pop. in 1905, .3099), the county-seat. 
It is situated in an attractive dairy ami agricultural country; 
and in the city and vicinity there are many summer residences. 
Here are the state homoeopathic hospital for the insane, a state 
armoury. Thrall hospital, and Thrall library. Middletown is 
primarily a manufacturing city, and has the car shops of the 
New York Ontario & Western railway. The value of its factory 
products increased from $2,154,74* in 1900 to $3,3.56,330 in 
1905, or 55'8 %. The municipality owns and operates its 
waterworks. Middletown was settled about 17(76 and owed its 
early commercial importance to its being a “ half-way house ” 
(whence its name) for travellers on the Minisink Road to 
western New York, and it was for a time a terminus of the 
Erie railroad. It was incorporated as a village in 1848, and 
first chartered as a city in 1888. 

MIDDLETOWN, a city of Butler county, Ohio, U.S.A., on the 
Miami river, 34 m. N. of Cincinnati. Pop. (1890), 7681; (1900), 
9215, of whom 769 were foreign-born and 314 were negroes ;(i() 10), 
13,152. It is .served by the Cleveland, Cincinnati, Chicago & 
St Louis, the Cincinnati, Hamilton & Dayton, the Cincinnati 
Northern (New York Central system), and a braneh of the 
Cincinnati, Lebanon A’ Northern (Pennsylvania system) railways. 
It is the trade centre of a rich and beautiful agricultural region 
in which tobacco, wheat and Indian com are the principal crops. 
The river furnishes considerable water-power, and the total 
factory product in 1905 was valued at $8,357,993, an increase 
of 47‘2 % over that in 1900. The waterworks are owned and 
operated by the municipality. Middletown was laid out in 1802 
and was named from its location between Cincinnati and Dayton; 
it was incorporated in 1833. 

MIDDLETOWN, a borough of Dauphin county, Pennsylvania, 
U.S.A., on the east bank of the Susquehanna river, 9 m. below 
Harrisburg. Pop. (1890), 5080; (1900), 5608, of whom 340 were 
foreign-bom and 289 negroes. It is served by the Penmsylvania 
and the Philadelphia & Reading railways, and by an electric 
line to Harrisburg. The borough has a considerable trade with 
the surrounding agricultural country, and owing to the proximity 
of the Yorkhaven power-plant (across the river) and the excellent 
railway service, is a manufacturing centre. The municipality 
owns its electric lighting plant. Middletown was founded in 
1755 by Friends (from Philadelphia and other places in Peimsyl- 
vania) and Scotch-Irish, and was so named because of its position 
midway between lancaster and Carlisle. It was first incorporated 
as a borough in 1828. 

HIDDLEWICH, an urban district in the. Northwich parlia¬ 
mentary division of Cheshire, England, 166 m. N.W. of London, 
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handle one of the most famous bodies of ancient literature, 
which, in its turn, has given rise to innumerable Jewish and non- 
Jewish works, and has many points of value and interest which 
cannot be adequately discussed here. It must suffice, therefore, 
to deal rather broadly with the subject, and to refer for fuller 
details to the special encyclopaedias, viz.: Hamburger’s Real- 
tncyc. fiir Bibel und Talmud, and the very elaborate articles in 
the Jewish Encyclopedia. 

2. Narrative Midrash. —Of the three different kinds of 
historical writing—the genetic or scientific, the purely narrative 
and the pragmatic—it is the last which has prevailed among 
religious historians. It is extremely difficult to avoid the subjec¬ 
tive element in dealing with matters of fact, and the religious 
treatment of history is influenced, however unconsciously, by the 
mental environment of the writers. In giving greater promi¬ 
nence to events of religious importance and to their bearing upon 
the spiritual needs of contemporaries they view and interpret 
the past in a particular light, and will see in the pa.st those 
growths which only in their own time have become mature. A 
latent significance is found, a particular connexion is traced, and 
a continuity is established, the true nature of which must be 
tested by critical students. Now, it is subjective history which 
we find in the earliest references to Midrash. The Midrash of the 
prophet Iddo (2 Chron. xiii. 22) like the Visions and the Histories 
of Iddo and Shemaiah (ix. 29, xii. 15) which are quoted for the 
lives of Solomon, Abijah and Jeroboam, are evidently quite 
distinct from the sources cited in the parallel portions of the 
earlier compilation, and the entire spirit of the narratives is 
different. Similarly, there is a conspicuous difference of treat¬ 
ment of the life of Joash in 2 Kings xi. seq., compared with 2 
Chron. xxiii. seq., which refers to some Midrash of the Book of the 
Kings (xxiv. 27). Although it is uncertain whether this com¬ 
prehensive Midrash also included the “ books of the Kings ” 
(xvi. :i, xxvii. 7, &c.), and the Midrash of Iddo and other related 
works, it is clear that the Book of Chronicles {q.v.) marks a very 
noteworthy advance upon the records in the (canonical) Book of 
Kings (q.v.). It is now recognized that the compiler of the former 
has used many novel narratives of a particular edifying and 
didactic stamp, and scholars are practically unanimous that 
these arc subsequent to the age of the Israelite monarchy and 
present a picture of historical and religous conditions which 
(to judge from earlier sources) is untrustworthy. At the same 
time various details (as comparison with the Hook of Kings 
shows) are relatively old and, on a priori grounds, it is extremely 
unlikely that the unhistorical elements are necessarily due to 
deliberate imagination or perversion rather than to the develop¬ 
ment of earlier traditions. The religious significance of the past 
is dominant, and the,pa.st is idealized from a later standpoint; 
and whether the narratives in Chronicles are expressly styled 
Midrash or not, they are the fruit of an age which sought to 
inculcate explicitly those lessons which, it conceived, were implied 
in the events of the past. The value of the book lay' not in 
history for its own sake, but in its direct application to present 
needs. But the tendency to reshape history for the edification 
of later generations was no novelty when (ffironicles was first 
compiled (about 4th cent. B.c.), Pragmatic historiography is 
exemplified in the earliest continuous sources (viz. of the “ Deuter- 
onomic ” writers, i.e. allied to Deut., especially the secondary’ 
portions); and there are many relatively early narratives in 
which the details have been modified, and the heroes of 
the past are the mouthpiece for the thought of a later writer or 
of his age. Numerous instructive examples of the active 
tendency to develop tradition may be observed in the relation¬ 
ship between Genesis and the “ Book of Jubilees,” or in the 
emMQishments of Old Testament history in the Antiquities of 
Josephus, or in the widening gaps in the diverse traditions of the 
famous figures of the Old Testament (Adam, Noah, Enoch, 
Abraham>, Moses, Isaiah, Ezra, &c.), as they appear in non- 
cuguiical writings. In such cases as these one can readily 
nn||tH£ the different forms which the same material elements 
MMiiiissumed, and one may distinguish the unreliable accre- 
‘SM^^ich are clearly later and secondary. Accordingly, when 


there are narratives which cannot be tested in this manner, 
should they show all the internal marks of didactic expansion 
and date from an age much later than the times with which they 
deal, their immediate value will not necessarily lie in the details 
which appear to be of historical interest, but in their contribution 
to later forms of tradition and phases of thought. So far then. 
Midrash tends to include moralizing history, whether we call it 
narrative or romance, attached to names and events, and it is 
obviously exemplified whenever there are unmistakable signs 
of untrustworthy amplification and of some explicit religious 
or ethical aim colouring the narrative. This, however, is only 
one of the aspects which have to be taken into consideration 
when one advances to the Kabbinical Midrash. 

For Old Testament '' Midrash " sec further K. Budde, Zeitschr. /. 
alt-test. WissenschafI, xii. 57, seq., and commentaries on Chronicle.^ 
(q.v.). The elaborate study by the Jewish scholar Zunz {Vie gottes- 
dienstlichen Vorirdgf, ch. viii.) is also valuable for bridging the gull 
between the canonical and the non-canonical tra<litions and for it.-, 
just attitude to the criticism of historical traditions. The rigid line 
between fact or fiction in religious literature, which readers often 
wish to draw, cannot be consistently justified, and in studying old 
Oriental religious narratives it is neces.sary' to realize that the teach¬ 
ing was regarded as more essential than the method of presenting 
it. " Midrash " which may be quite useless for liistorical investiga¬ 
tion may be appreciated for the light it throws upon forms of thought. 
Historical criticism does not touch the reality of the ideas, and since 
they may be as worthy of study as the apparent facts they clothe, 
they thus indirecUy contribute to the history of their period. In 
any case, while the true historical kernel of the Miilrashic narrative 
(f.g. dealing rvith Adam, Moses or Isaiah) will always be a matter 
of dispute, the teaching to which it is applied stands on an inde¬ 
pendent footing as also does the apjilication of that teaching to 
other age.s. 

3, Continuity oj Literature and Material. — Amid obsnirc 
viri,ssitudes in the 7th to 5th centuries, b.c., the Canonical books 
of the Old Testament gradually began to assume their pre.sent 
shape (see I’ai.kstine ; History). The internal peculiarities show 
that the compilations arc the much edited remains of a larger 
Viody of literature, and it may reasonably be supposed that the 
older sources did not at once perish. There is literary critical 
evidence fur late insertions by exilic or later compilers;’ the 
compiler of Chronicles apparently refers to accessible works; 
and there is a close material relationship between the Old ’I'esla- 
ment and later literature. All this suggests that Old Hebrew 
writings, apart from those preserved in the Canon, persisted 
to a relatively late period. No a priori distinction can be made 
and no precise chronological line ran be drawn between the books 
of the Canon (Canticles, Ecclesiastes, Esther, Ezekiel and 
Proverbs had been at one time or another subjects of debate 
among the Rabbi.s) and the Apocrypha (I'lrclesiastirus, Judith. 
Maccabees and Tobit, were “allowed”); and the intimate 
relation between them appears in the character of the “ Wisdom 
Literature ” (e.g. Proverbs, and the Wisdom of Solomon), in tiw. 
treatment of the stories of Esther and Daniel (the History 61 
Su.sanna), and also in the twofold recensions Ezra and 1 E.sdratfi 
ITistorirsd or narrative Midrash is exemplified in the “ l anonical ” 
books Daniel, E.sther, Jonah and Ruth, and in the “ apocryphal ” 
stories of Daniel (viz. Su.sanna, where the point lies in the name 
Daniel “ God is judge ”), Esther, Judith, Tobit (and the Ahiqar 
cycle of stories), the story of Zerubbabel (1 Esd. iii. seq., the 
sequel of which belongs to the canonical Ezra),and the martyrdom 
of Eleazer (2 Macc. vi. seq., compare 4 Macc.). This is not the 
place to notice the course of Jewish literary activity in Palestine 
or Alexandria, whether along the more rigid lines of Pharisaic 
legalism (the development of the canonical “ priestly ” law), 
or the popular and less scholastic phases, which recall the earlier 
apocalyptical tendencies of the Old Testament and were culti¬ 
vated alike by early Jewish and Christian writers. But after the 
fall of Jerusalem, partly through the need for systematizmg,.the 
traditional post-biblical law, and partly through di.sputes with 
the Chri.stians, orthodox Rabbin-Lsm received the stamp which 
has since characterized it. The traditional or oral law was 
codified in the Mishna (see Talmud, 8 1 seq.), the Canon was 

‘‘E.g. Judg. 1 . (see G. I'. Moore, Ency. Bib. " Historical Lit,,” 
col. 208,1, middle), 2 Sam. ix.-xx., &c. 
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fixed, and the fluctuations in the MSS. of the Old Testament 
(which, like the numerous variations in the Septuagbit, compli* 
cated exact exegesis) gave way to what was virtu^y a single 
text. Moreover, the important body of apocalyptical and 
pseudepigraphical literature, with all its links between Christi¬ 
anity and Judaism, fell into disfavour on both sides. This 
literature is especially valuable because it illustrates contem¬ 
porary Halaka and Uaggada, and it illuminates the circle of 
thought with which Jesus and his followers were familiar; it thus 
fills the gap between the Old Testament and the authoritative 
Rabbinical Midrashim which, though often in a form several 
centuries later, not rarely preserve older material.* 

A few miscellaneous examples of related Midrashic details may 
be cited :— 

i. The book of Jubilees (a haggadic and halakic Midrash on 
(lenesU, about 2nd century n.c.), contains the story of the war 
between Amoritc Kings and Jacob (ch. xxxiv.). This is known 
to the probably contemporary Testament of Judah and to much 
later Midrashim [Mid. Wayytsi'i, Yalqiil Shimeoni, also the apo¬ 
cryphal " book of Jashar **), and is evidently connected with the 
cryptic allusion to the capture of Shcchem in Gen. xlviii. 22 (H.V. 
raarg.). Unless we suppose that the latter was suddenly expanded 
into the stories which thenceforth persisted, it may be inferred 
that an old extra-canonical tradition (for which a case can be made) 
continned to survive the compilation of Genesis [q.v.) and ultimately 
assumed the various exaggerated forms now extant. Naturally 
the probabilit y of such a tradition—-the merest hint of which happens 
to be preserved in Gen. loc. cti. —does not prejudice the problem of its 
origin or accuracy; in Jub. the story is useless for Jacob’s history, 
and is probably influenced by a recollection of more recent events 
in the Maccabaean age. 

ii. A curious account of war between Egypt and Canaan after 
Joseph's death recurs in fub. xli., Test, of Simeon, viii., and Benjamin 
ui.. and is connected with details (burial of Jacob's sons at Hebron) 
recorded by Josephus [Ant. ii. S), Josephus in turn has another 
story wherein Moses leads the Egyptians against Ethiopia (Ant. ii. 
10, for parallels see Moore, Ency, Bib. col. 2089 seq.), and this is 
found in the late chronicles of Jerahmcel and the book of Jashar 
(cf. also Mid. Dibre ha-vSmim shel-M 6 sheh\ see Jew. Ency. viii. 573 
seq ). The former mav be linked with Gen. 1. 9 (where the con¬ 
course of chariots and horsemen would invite speculation), and the 
latter with the Cushite wife of Muses; but although one may grant 
that the canonical sources do nut by any means preserve all the older 
current traditions, the contents of the latter cannot be recovered 
from the later persisting Midrashim.* 

iii. The allusion in Jude v. 9 to the contention of the archangel 
.Michael fur the body of Moses belongs to a group of traditions which 
have been collected by K, 11. Charles [Assumption of Moses, rsp. 105 
seij.), and it appears that the incident was familiar to Qeinent 
of Alexandria, Origon and other early writers. Moreover, Jude v. 
II) agrees very closely with the Latin version of the Testament of 
Moses, which lias other parallels in Matt, xxiv, 29; Acts vii, 3(1, 
38 seq. (ibid. pp. Ixii. seq.). Here may be added Jannes and Jambres, 
who withstood Moses (2 Tim. iii. 8); the.se or related names were 
known to the elder Pliny (xxx. i. II), Apulcius (first half of 2nd 
century), Origen (who refers to a book of Jannes and Mambres), 
and various earlier and later Jewish sources; see 1. Abraliams, Ency. 
Bib. col. 2327 seq.; 11. St J. 'I'hackeray, Relation of St Paul to Con¬ 
temporary Jewish Thought (London, iqoo), pp 213 sqq, 

iv. Jewish traditions of Abraham in Ur of the Qialdees recur 
in the Targums, Midrashic works, and earlier in the book of Jubilees 
(cli. xii., ed. Charles, p. gi; cf. also Judith v. d seq.). The legends 
of his escape from a fiery furnace may have a philological basis (iir 
interpreted as " fire ”), but the allusion to the redemption of Abraham 
in Isa. xxix 22 seems to indicate that older tradition was fuller than 
the present records in Genesis, and supplies another example of the 
link connecting the Old Testament with Kabbinical thought. 

V. Not to multiply examples further, it may suffice to refer to 
(a) the apparent belief that the serpent tempted Eve to unchastify 
(2 Cor. xi. 2 seq., see Thackeray pp. 50 seq.); [b) the descent of the 
angels upon earth (Gen. vi. 1 seq.; Jude 0, 14 seq., see Charles, Jub. 
p. 33 seq., Clermont-Ganneau, Quart. .Statements of the Pal. Explor. 
Fund, 1903, pp. 233 seq. and the Midr. Abkir. see Jew, Ency. viii. 
572) ; (c) the relationslup between the Midrashic developments of 
the story of Esther in Josephus, the Greek and Old Latin Versions, 
the Targums and later Jewish sources (see L. B. Baton, Comm, on 
Esther, pp. 20, 100 and passim) ; and finally (if) the numerous minor 
miscellaneous parallels noticed in recent annotated editions of the 


' On the history of his intermediate stage see E. Schtirer, Hist, of 
Jew. People (Edinburgh, iSSh), Germ. Gesch. JUd. Volkes) M. Fried- 
l&nder, Relig. BewMUngen innerhalb des Judentums im Zeitalter Jesu 
(Berlin, 1905) ; W. Fairweather,flacAgfound of the Gospels (Edinburgh, 
1908). See also ArocALYPTic Lit. and Apocryphal Lit. 

* Note also the allusion to the wisdom of Moses in Acts vii. 22, 
upon which contemporary writings are pretty well informed. 


pseudepigraphical literature (especially those of R H. Chadee). 
(See further Talmud, § 5.) 

4. Midrashic Exposition. —'The Talmud poetically densibes 
Midrash as a hammer which wakes to shinmg light the sparks 
which slumber in the rock; and the simile is a happy one when 
one considers the exegetical implements, the workmen and 
their workmanship. For the expository or interpretative 
Midrash was bound up with rules and methods which often 
appear crude and arbitrary; th^ are nevertheless those of the 
age and they helped to build up lasting monuments.* It 
was believed that the Written Word had an infinite fullness; 
according to the Midr. Bemidbar Rabbah every word of the 
Law had seventy' different aspects, and Philo of Alexandria 
held that there are no superfluous words in Scripturq, Con¬ 
sequently an exaggo-ated emphasis is often laid upon single 
words; as, for example, in the school of Rabbi 'Aqiba, where 
even individual letters were forced to reveal their meaning. 
'Thus, since the Hebrew eth, which marks the accusative, is 
also the preposition “ with,” Deut. x. 20 (“ thou shalt fear 
[e<A-] Yahwdi thy God ”) was interpreted to include the venera¬ 
tion of the doctors of the law dong with Yahweh.^ Many 
examples of literal interpretation can of course be found, 
but arbitrary cases of the kind just noticed are due either to 
an obviously far-fetched interpretation or to the endeavour 
to find some authoritative support for teaching which it was 
desired to inculcate. Thus faulty proof rather than faulty 
inference is illustrated when the word “in-number” (Ex. xii. 4) 
was used to confirm the Halaka that the man who killed the 
Passover Lamb must know how many people were about to 
share it (Jew. Ency. viii. 570). Often the biblical text cannot 
be said to supply more than a hint or a suggestion, and the 
particular application in Halaka or Haggada must be taken on 
its merits, and the teaching does not necessarily fall because 
the exegesis is illegitimate. To take another specimen: the 
Mekilla on Ex. xx. 25 infers from the unusual’form of the word 
“ it,” that the prohibition of iron applies only to it, i.e. the altar, 
and not to stones used in building the temple. 'This Halaka 
is followed by a haggadic explanation of the prohibition : “ iron 
abridges life while the altar prolongs it; iron causes destruction 
and misery, while the altar produces reconciliation between 
God and man; and therefore the use of iron cannot be allowed 
in making the altar.” “ Such were the sparks that could be 
hammered out of the rock, and it is instructive to observe 
similar exegetical methods in the New Testament. Emphasis 
upon a single word is illustrated by Gal. iii. 16, where the argu¬ 
ment rests upon the word “ seed ” (and not the plural “ seeds ”) 
in the proof-text, and the same word in Rabbinical writings 
is used to support other arguments.” By identical kinds of 
exegesis Lev. xix. 14 (not to put a stumbling-block before the 
blind) is the ground for cautioning a father against striking 
an adult child, and Deut. xxv. 4 (the law of the muzzled ox) 
is used to show that God’s labourer is worthy of his hire.' 
Again, since through Eve sin entered into the world, woman 
must be subordinate to man (i Tim. ii. ri-14), or, she who 
has thus extinguished “ the light of the world ” should atone 
by lighting the festal candles on the sabbath (Talm. Shabb. 54). 
By the allegorical method Isa. Ixi. is interpreted as applying 
to Jesus (Luke iv. 16-22), and frequently passages which origin¬ 
ally hod another application have a Messianic reference in 

“ For the Rabbinical *' rules ” and examples of their working 
see F. Weber, Jiid. Theologie (Leipzig, 1897), pp. 109-125; C. A. 
Briggs Study of Holy Scripture (Edinburgh, i8ijg), ch. xviii.; Jew. 
Ency. xii. 30-33 ; S. Schechtcr, Hastings’s Diet. Bible, v. 59, 03; and 
H. L. Strack, Einleitungin den Talmud (Leipzig, igo8), pp. 119-1^1. 

* So Aquila, the disciple of 'Aqiba, translates the accusative 
particle by air ; see W. R. smith, Old Test, in the Jew. Church, p. 6^. 

‘ Oesterley and Box, Religion and Worship of the Synagogue 
(London, 1907), p. 80; pp. 44-97 deal with Midrashic and other 
Jewish literature, 

• Misli. Sanhed, iv. 5, see A. Geiger, Zeit. f. morgentdnd. Gesell- 
schaft, 1858, pp. 307 sqq.; S. R. Driver, Expositor, ix. (1889), pp, 
18seq. 

t The Talmud Md'ed QSiin, qa, and New Testament (i Cor. ix. 9. 

I Tim. V. 18) respectively. 
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handle one of the most famous bodies of ancient literature, 
which, in its turn, has given rise to innumerable Jewish and non- 
Jewish works, and has many points of value and interest which 
cannot be adequately discussed here. It must suffice, therefore, 
to deal rather broadly with the subject, and to refer for fuller 
details to the special encyclopaedias, viz.: Hamburger’s Real- 
tncyc. fiir Bibel und Talmud, and the very elaborate articles in 
the Jewish Encyclopedia. 

2. Narrative Midrash. —Of the three different kinds of 
historical writing—the genetic or scientific, the purely narrative 
and the pragmatic—it is the last which has prevailed among 
religious historians. It is extremely difficult to avoid the subjec¬ 
tive element in dealing with matters of fact, and the religious 
treatment of history is influenced, however unconsciously, by the 
mental environment of the writers. In giving greater promi¬ 
nence to events of religious importance and to their bearing upon 
the spiritual needs of contemporaries they view and interpret 
the past in a particular light, and will see in the pa.st those 
growths which only in their own time have become mature. A 
latent significance is found, a particular connexion is traced, and 
a continuity is established, the true nature of which must be 
tested by critical students. Now, it is subjective history which 
we find in the earliest references to Midrash. The Midrash of the 
prophet Iddo (2 Chron. xiii. 22) like the Visions and the Histories 
of Iddo and Shemaiah (ix. 29, xii. 15) which are quoted for the 
lives of Solomon, Abijah and Jeroboam, are evidently quite 
distinct from the sources cited in the parallel portions of the 
earlier compilation, and the entire spirit of the narratives is 
different. Similarly, there is a conspicuous difference of treat¬ 
ment of the life of Joash in 2 Kings xi. seq., compared with 2 
Chron. xxiii. seq., which refers to some Midrash of the Book of the 
Kings (xxiv. 27). Although it is uncertain whether this com¬ 
prehensive Midrash also included the “ books of the Kings ” 
(xvi. :i, xxvii. 7, &c.), and the Midrash of Iddo and other related 
works, it is clear that the Book of Chronicles {q.v.) marks a very 
noteworthy advance upon the records in the (canonical) Book of 
Kings (q.v.). It is now recognized that the compiler of the former 
has used many novel narratives of a particular edifying and 
didactic stamp, and scholars are practically unanimous that 
these arc subsequent to the age of the Israelite monarchy and 
present a picture of historical and religous conditions which 
(to judge from earlier sources) is untrustworthy. At the same 
time various details (as comparison with the Hook of Kings 
shows) are relatively old and, on a priori grounds, it is extremely 
unlikely that the unhistorical elements are necessarily due to 
deliberate imagination or perversion rather than to the develop¬ 
ment of earlier traditions. The religious significance of the past 
is dominant, and the,pa.st is idealized from a later standpoint; 
and whether the narratives in Chronicles are expressly styled 
Midrash or not, they are the fruit of an age which sought to 
inculcate explicitly those lessons which, it conceived, were implied 
in the events of the past. The value of the book lay' not in 
history for its own sake, but in its direct application to present 
needs. But the tendency to reshape history for the edification 
of later generations was no novelty when (ffironicles was first 
compiled (about 4th cent. B.c.), Pragmatic historiography is 
exemplified in the earliest continuous sources (viz. of the “ Deuter- 
onomic ” writers, i.e. allied to Deut., especially the secondary’ 
portions); and there are many relatively early narratives in 
which the details have been modified, and the heroes of 
the past are the mouthpiece for the thought of a later writer or 
of his age. Numerous instructive examples of the active 
tendency to develop tradition may be observed in the relation¬ 
ship between Genesis and the “ Book of Jubilees,” or in the 
emMQishments of Old Testament history in the Antiquities of 
Josephus, or in the widening gaps in the diverse traditions of the 
famous figures of the Old Testament (Adam, Noah, Enoch, 
Abraham>, Moses, Isaiah, Ezra, &c.), as they appear in non- 
cuguiical writings. In such cases as these one can readily 
nn||tH£ the different forms which the same material elements 
MMiiiissumed, and one may distinguish the unreliable accre- 
‘SM^^ich are clearly later and secondary. Accordingly, when 


there are narratives which cannot be tested in this manner, 
should they show all the internal marks of didactic expansion 
and date from an age much later than the times with which they 
deal, their immediate value will not necessarily lie in the details 
which appear to be of historical interest, but in their contribution 
to later forms of tradition and phases of thought. So far then. 
Midrash tends to include moralizing history, whether we call it 
narrative or romance, attached to names and events, and it is 
obviously exemplified whenever there are unmistakable signs 
of untrustworthy amplification and of some explicit religious 
or ethical aim colouring the narrative. This, however, is only 
one of the aspects which have to be taken into consideration 
when one advances to the Kabbinical Midrash. 

For Old Testament '' Midrash " sec further K. Budde, Zeitschr. /. 
alt-test. WissenschafI, xii. 57, seq., and commentaries on Chronicle.^ 
(q.v.). The elaborate study by the Jewish scholar Zunz {Vie gottes- 
dienstlichen Vorirdgf, ch. viii.) is also valuable for bridging the gull 
between the canonical and the non-canonical tra<litions and for it.-, 
just attitude to the criticism of historical traditions. The rigid line 
between fact or fiction in religious literature, which readers often 
wish to draw, cannot be consistently justified, and in studying old 
Oriental religious narratives it is neces.sary' to realize that the teach¬ 
ing was regarded as more essential than the method of presenting 
it. " Midrash " which may be quite useless for liistorical investiga¬ 
tion may be appreciated for the light it throws upon forms of thought. 
Historical criticism does not touch the reality of the ideas, and since 
they may be as worthy of study as the apparent facts they clothe, 
they thus indirecUy contribute to the history of their period. In 
any case, while the true historical kernel of the Miilrashic narrative 
(f.g. dealing rvith Adam, Moses or Isaiah) will always be a matter 
of dispute, the teaching to which it is applied stands on an inde¬ 
pendent footing as also does the apjilication of that teaching to 
other age.s. 

3, Continuity oj Literature and Material. — Amid obsnirc 
viri,ssitudes in the 7th to 5th centuries, b.c., the Canonical books 
of the Old Testament gradually began to assume their pre.sent 
shape (see I’ai.kstine ; History). The internal peculiarities show 
that the compilations arc the much edited remains of a larger 
Viody of literature, and it may reasonably be supposed that the 
older sources did not at once perish. There is literary critical 
evidence fur late insertions by exilic or later compilers;’ the 
compiler of Chronicles apparently refers to accessible works; 
and there is a close material relationship between the Old ’I'esla- 
ment and later literature. All this suggests that Old Hebrew 
writings, apart from those preserved in the Canon, persisted 
to a relatively late period. No a priori distinction can be made 
and no precise chronological line ran be drawn between the books 
of the Canon (Canticles, Ecclesiastes, Esther, Ezekiel and 
Proverbs had been at one time or another subjects of debate 
among the Rabbi.s) and the Apocrypha (I'lrclesiastirus, Judith. 
Maccabees and Tobit, were “allowed”); and the intimate 
relation between them appears in the character of the “ Wisdom 
Literature ” (e.g. Proverbs, and the Wisdom of Solomon), in tiw. 
treatment of the stories of Esther and Daniel (the History 61 
Su.sanna), and also in the twofold recensions Ezra and 1 E.sdratfi 
ITistorirsd or narrative Midrash is exemplified in the “ l anonical ” 
books Daniel, E.sther, Jonah and Ruth, and in the “ apocryphal ” 
stories of Daniel (viz. Su.sanna, where the point lies in the name 
Daniel “ God is judge ”), Esther, Judith, Tobit (and the Ahiqar 
cycle of stories), the story of Zerubbabel (1 Esd. iii. seq., the 
sequel of which belongs to the canonical Ezra),and the martyrdom 
of Eleazer (2 Macc. vi. seq., compare 4 Macc.). This is not the 
place to notice the course of Jewish literary activity in Palestine 
or Alexandria, whether along the more rigid lines of Pharisaic 
legalism (the development of the canonical “ priestly ” law), 
or the popular and less scholastic phases, which recall the earlier 
apocalyptical tendencies of the Old Testament and were culti¬ 
vated alike by early Jewish and Christian writers. But after the 
fall of Jerusalem, partly through the need for systematizmg,.the 
traditional post-biblical law, and partly through di.sputes with 
the Chri.stians, orthodox Rabbin-Lsm received the stamp which 
has since characterized it. The traditional or oral law was 
codified in the Mishna (see Talmud, 8 1 seq.), the Canon was 

‘‘E.g. Judg. 1 . (see G. I'. Moore, Ency. Bib. " Historical Lit,,” 
col. 208,1, middle), 2 Sam. ix.-xx., &c. 
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lUestinian origin, although the main redaction was made in Baby¬ 
lonia.' 

iv. Tanhiimd, one of the oldest on the lessons of the Pentateuch, 
wtth many proems ascribed to R. TanljOma ben (“son of") Abba, 
one of the most famous haggadists of Palestine (4th century), who 
systematized and fixed the haggadic literature. This collection 
of homilies is also known as T. Yelartimedinu, froni the 

opeiung words, Yel. Rabbini, "our Rabbi teaches ns "; on the critical 
questions connected with the titles and the present redaction 
(probably 5th century), see Jew. Ency. viii. j6o seq., xii. 44 sqq. 
Recent edition by Buber (Wilna, 1883). 

V. Midrash Rabbah (or i?a86eM), a large collection of very diverse 
origin and dat^ probably not completed before the I3tli century. 
It covers the Pentateuch (ist ed., Comstantiuople, and the 

“ Five Rolls " (Pesaro, 1519; the whole printed first at Venice, 
*545)1 Germ, trans. by A. Wiinsche, Bibliotheca rabbintca (Leipzig, 
1880-1885). The several portions are named after the ordinary 
Jewish titles of the Old Testament boots with the addition ol 
Rabbah “ great." These arc (a) Bireshith (“ in the beginning," 
Gen. i. i) Rabbah, on Genesis, the oldest and most valuable of 
haggadic Midrashim. Traditionally ascribed to R. Hoshaiah (3rd 
century), but in the main a redaction of 0 th century. Ed. J. 
Theodor; see Jew. Ency. iii. O2 seq.; viii. 537 seq. ( 5 ) Shemdth 
{" names " Hxod. i. 1) R., a composite and incomplete work of 
nth and 12th century date, but valuable nevertheless for its Tan- 
huma homilies. Hxod. i.-xi. is a commentary on the text in con¬ 
tinuation of (a).” See Jew. Ency. viii. 3O2 (c.) WayyiqrS (“ and he 
called ") R., on Leviticus, iierhaps 7th century, based upon sources 
in 2 and 5a above. It is characterized by its numerous proverbs 
{e.g. on xix. 6; “ do not care for the good puji of a bad dog, much 
less for the bad pup of a bad dog ”). See Jew. Ency. v.n. 560, 
xii. 478 s'jq. (d) Bemidbar (" in the desert of . . . ") R., 33 homilies 
on Numliers, mainly derived from 4 above (though in an earlier 
text), with a later haggadic exjiosition, perhaps of 12th century, 
on Num. i.-vii. See Jew. Ency. ii. bOy.sqq., viii. 5^2, (e) Dlhir'tm 
(" words “) R., independent homilies on IX’uteronomy, of about 
A.i). yoo, but with a good collection of Tanljumas and excerpts from 
the old sources. See Jew. Ency. iv. 487 seq. (/) Bhir (“ song ") 
R., or (after the opening word-s) Aggadath Haiiih, a late compilation 
of haggadah on Canticles, illustrating the'allegorical interpretation 
of the lx>ok in reference to the relation between God and 1.5rael (so 
already in the exegesis of R. Aqiba, cf. also 2 End. v. 24, 2b, vii. 2b). 
For this and other Mid. on this popular book, see Jew. Ency. 
viii. 3(14 seq., xi. 291 seq. (g) Mid. Ruth or Ruth Rabbah, a com¬ 
pilation iueluding an exposition of i Chroo. iv. 21-2,3, xi. * 3 -i 5 
and interesting Messianic references. Fur this and similar Mid. 
or Ruth, see few. Ency. viii. 5()5, x. 577 seq. (A) EkSh (" how ") 
Rabbathi, a compilation of about the 7th century on Lamentotions, 
from sources cited also in the Palestinian Talmud. Thirty-six 
proems precede the commentary. See Jew. Ency. v. 85 seq. (1) 
Mid. Koheteth or Koh. Rabbah, on Ecclesiastes; s«- Jew. Ency. vii. 
529 sqq.; viii. 5O3. Ij) Mid. Megillaik Esther, dating, to judge from 
its indebtedness ’ to Josippon (the pseudo-Josephus), after loth 
century. On this and other similar works dealing with this ever- 
jxipiilar book, see Jew. Ency. v. 24I, viii, 500, and Raton's Comment, 
on F.sther, p. 104. 

vi. Pesiqta (" section ") or P. de-Rab Kahana, contains 33 or 
34 homilies (on tlir)irincipal festivals), the fir.sl of which opens with 
a sentence of R. Abba bar Kahana, wlio was confu.sed with a pre¬ 
decessor, Rab Kahana. Although it goes back to early Haggada 
it has received later arlditions (as is shown by the technique of the 
proems). Edited by S. Buber (Lyck, i8b8), Germ, trans. by A. 
Wuiische (ix-ipzig, 1885); sec Jew. Ency. viii. 559 seq. Not to be 
confused with this is :- 

vii. Pesiqta Rabbathi. —A very similar but larger collection of 
51 homilies.'of which 28 have a.halakic exordium prefixed to the 
ianhunia-proems, perhaps of gth century. Edited by M. Fried¬ 
mann (Vienna, i88o). Quite another and later work is the Pis. 
Zutarta or Leqah Toh of Tobiah b. Eliezer of Mainz (trans. Ugolinus, 
vol. XV. aeq.; ed'. Buber, 1880); see Jew. Ency. viii. 561 sqq. 

viii. Ill addition to the more prominent Midrashim mentioned 
above there are numerous self-contained works of greater or less 
interest. Some are connected with Old Testament books; e.g. 
Aggadath Bereshith, 83 homilies on Genesis, each in three parts 
connected with a section from the lectionary of the Pentateuch, 
and one from tlie Prophets, and a Psalm (ed. Buber, Cracow, 1903; 
see Jew. Ency. viii. 36 3); the Mid. Tehillim on the Psalms (Germ, 
tran's. A. Wun.sche, 'Trier, 1892-1893), &c. Others are historical, 
e.g. Pirqe or Baraitha de-Rabbi Efi'ejer, a fanciful narrative of events 

’ They contain (as I. Abrahams has pointed out to the present 
writer) a good deal of haggada, but far more halakic material than 
those which follow. The latter (nos. 4 sqq.) also contain halaka, 
but tlir chief contents are haggadic and homiletical. 

“ I. Abra^ms points out to the writer that the rest is more 
summary. This difference is accounted for by the fact that Exod. 
xii. onwards and the rest of the Pentateuch have independent 
Midrashim: the Law proper was lield by the Rabbis to begin at 
Exod. xii. 


selected bom the Pentateneb, Ac.; the eachatolQgy is iotegeating. 
Though associated by lume with a well-known zat-centu)y Rabm, 
it is hardly earlier than the 8tb (Latin trans. by Vorstius, Leiden, 
1644; see Jew. Ency. viii. 507). Further, the MegUlatk Ta'atflth 
(“ roll of fasts “), an old source with a cmeetlen of MliWiUhiKius 
legends, &c.; MegiUath AtfEokhas, on the martyrdom under Hadrian; 
Seder'Olim Rabbah, on biblical history from Adam to the rebellion 
of Bar KSkba (Barcocheba); the " Book of Jashar "; the Chronicle 
of Jerabmeel," Ac. Litnrgical Midrash is illustrated by the Haggada 
shei Pesah, part of the ritoal recited at the domestic service ol Rte 
first two i^sover sveninga. In Mid. Ta'ame Hi^roih.mt-YHhirSBt, 
Hebrew words written " defectively " or " fully," and other Masso- 
letic details, are haggadically treated. Finally Kabt^ah (g.r.) is 
exemplified in OthiyySth de R. Aqiba on the alphabet, and M. 
Tadshe (or Baraitha de-R. Phinelfas b. Yd'ir), on groups of numbers, 
Ac.; of some interest for its relation to the book of .Jubilees. 

ix. Of collections of Midrash the chief are (a) the Yaiquf Shimeoni, 
which arranges the material according to the text of the Olt^ Testa¬ 
ment (extending over tlie whole of it), preserves much from source? 
that have since disappeared, and is valuable for the criticism of the 
text of the Midrashim (recent ed. Wilna, i^) translation of ttu 
Yalqut on Zechariah by E. G. King (Cambridge, 1882; see furtbm: . 
Jew. Ency. xii. 385 seq.p (6) Yal. Ao-JWaA*Vi, perhaps later, covers* 
onlv certain books, is useful lor older sources and their criticism; 
portions have been edited by Spire (1894, on Isaiah); Buber (1899, 
on Psalms); Griinhut (1902, on Proverbs), (c) Mtdrash ha-GSddl 
(" the great"), an extensive tliesaurus, but later (quoting from 
Ibn Ezra, Maimonidcs, Ac.); the arrangement is not so careful as 
in la) and (A). See further Jew. Ency. viii. 368 seq. 

Of modern collections special mention must be made of A. 
jellinek's Bet ho-Midrasch (Leipzig, 1833) and A. Wfinsche's 
valuable Iranslatioiis; In those alre^y mentioned must be added 
his A us Israels Lehrhallen (excerpts of a more miscellaneous 
character (Leipzig, 11107 sqq.). 

Besides dictionary articles on this subject (S. Schillcr-Szinessy, 
Enev. Brit., 9th ed.; H. L. Strack, Beal-Ency. f. Protest. Theot. n. 
Kirche-, and especially J. Theodor and others in the Jew. £ni>y.); 
sec D. Hofimann, Zur Einleitung in die halachischen Midraschim 
(Berlin, 1888), and the great work by Zunz, Die gottesdienstlichen 
VnrtrUge der Juden, 2nd ed, by N. Briill (Frankfort-on-Main, 1892), 
These, as also the citations in the course of this article, give fuller 
information. (See further Talmud.) (S. A. C.) 

HIDSHIPHAN, the title in the British and American navies 
nf the ‘‘ young gentlemen ’’ who are serving in order to qualify 
them.selves to' hold a commission as lieutenant. The English 
midshipman was originally a petty officer, one of the crew under 
the immediate orders of the boatswain. After the restoration 
of King Charles 11 ., in 1660, the king and his brother James, 
duke of York, lord high admiral, decided to train officers (or the 
.sea service. They therefore decided to send a volunteer to each 
ship of a squadron in commission, with a " letter of service,” 
which instructed the admirals and captains that the bearer 
was to be shown “ such kindness as you shall judge fit for a 
gentleman, both in accommodating him in your ship and in 
furthering his improvement.” lie was to receive the pay of 
a midshipman, and one midshipman less was to be borne in 
tbe ship. Until 1729 the young gentlemen who entered the 
British navy were known as " king’s letter boys.” In that 
year the sy.stem was altered. A school, known as the naval 
academy, was founded at Portsmouth in which forty lads 
were to be trained for the sea service. In 1773 the school, 
having proved unsatisfactory, was reorganized and the number 
of boys to be trained there increased from forty to seventy. 
In 18^ it was again reorganized, under the name of the naval 
ooUege, and was finally suppressed in 1837, when the practice 
of training the boys under instructors in the ships was intro¬ 
duced. A special .school was re-established in 1857, and was 
finally placed in the “ Britannia.” In the meantime the number 
of midshipmen had increased far beyond one for a ship. A line- 
of-battle ship in the 18th rantury carried as many as twenty- 
four, and the title had come to be confined entirely to those 
who were being trained as officers. The immense majority 
of officers of the British navy never passed through the academy 
or the college. They entered the ships directly as “ captains’ 
servants ” or “ volunteers,” and were rated midshipmen, if there 
was a vacancy, at the age of fifteen. As they were expected 
to learn navigation, they were instructed by the master, and 
at the age of seventeen were supposed to be qualified to be 
masters’ mates. To-day the midshipman is the officer of the 
British and American navies who has passed through the 
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handle one of the most famous bodies of ancient literature, 
which, in its turn, has given rise to innumerable Jewish and non- 
Jewish works, and has many points of value and interest which 
cannot be adequately discussed here. It must suffice, therefore, 
to deal rather broadly with the subject, and to refer for fuller 
details to the special encyclopaedias, viz.: Hamburger’s Real- 
tncyc. fiir Bibel und Talmud, and the very elaborate articles in 
the Jewish Encyclopedia. 

2. Narrative Midrash. —Of the three different kinds of 
historical writing—the genetic or scientific, the purely narrative 
and the pragmatic—it is the last which has prevailed among 
religious historians. It is extremely difficult to avoid the subjec¬ 
tive element in dealing with matters of fact, and the religious 
treatment of history is influenced, however unconsciously, by the 
mental environment of the writers. In giving greater promi¬ 
nence to events of religious importance and to their bearing upon 
the spiritual needs of contemporaries they view and interpret 
the past in a particular light, and will see in the pa.st those 
growths which only in their own time have become mature. A 
latent significance is found, a particular connexion is traced, and 
a continuity is established, the true nature of which must be 
tested by critical students. Now, it is subjective history which 
we find in the earliest references to Midrash. The Midrash of the 
prophet Iddo (2 Chron. xiii. 22) like the Visions and the Histories 
of Iddo and Shemaiah (ix. 29, xii. 15) which are quoted for the 
lives of Solomon, Abijah and Jeroboam, are evidently quite 
distinct from the sources cited in the parallel portions of the 
earlier compilation, and the entire spirit of the narratives is 
different. Similarly, there is a conspicuous difference of treat¬ 
ment of the life of Joash in 2 Kings xi. seq., compared with 2 
Chron. xxiii. seq., which refers to some Midrash of the Book of the 
Kings (xxiv. 27). Although it is uncertain whether this com¬ 
prehensive Midrash also included the “ books of the Kings ” 
(xvi. :i, xxvii. 7, &c.), and the Midrash of Iddo and other related 
works, it is clear that the Book of Chronicles {q.v.) marks a very 
noteworthy advance upon the records in the (canonical) Book of 
Kings (q.v.). It is now recognized that the compiler of the former 
has used many novel narratives of a particular edifying and 
didactic stamp, and scholars are practically unanimous that 
these arc subsequent to the age of the Israelite monarchy and 
present a picture of historical and religous conditions which 
(to judge from earlier sources) is untrustworthy. At the same 
time various details (as comparison with the Hook of Kings 
shows) are relatively old and, on a priori grounds, it is extremely 
unlikely that the unhistorical elements are necessarily due to 
deliberate imagination or perversion rather than to the develop¬ 
ment of earlier traditions. The religious significance of the past 
is dominant, and the,pa.st is idealized from a later standpoint; 
and whether the narratives in Chronicles are expressly styled 
Midrash or not, they are the fruit of an age which sought to 
inculcate explicitly those lessons which, it conceived, were implied 
in the events of the past. The value of the book lay' not in 
history for its own sake, but in its direct application to present 
needs. But the tendency to reshape history for the edification 
of later generations was no novelty when (ffironicles was first 
compiled (about 4th cent. B.c.), Pragmatic historiography is 
exemplified in the earliest continuous sources (viz. of the “ Deuter- 
onomic ” writers, i.e. allied to Deut., especially the secondary’ 
portions); and there are many relatively early narratives in 
which the details have been modified, and the heroes of 
the past are the mouthpiece for the thought of a later writer or 
of his age. Numerous instructive examples of the active 
tendency to develop tradition may be observed in the relation¬ 
ship between Genesis and the “ Book of Jubilees,” or in the 
emMQishments of Old Testament history in the Antiquities of 
Josephus, or in the widening gaps in the diverse traditions of the 
famous figures of the Old Testament (Adam, Noah, Enoch, 
Abraham>, Moses, Isaiah, Ezra, &c.), as they appear in non- 
cuguiical writings. In such cases as these one can readily 
nn||tH£ the different forms which the same material elements 
MMiiiissumed, and one may distinguish the unreliable accre- 
‘SM^^ich are clearly later and secondary. Accordingly, when 


there are narratives which cannot be tested in this manner, 
should they show all the internal marks of didactic expansion 
and date from an age much later than the times with which they 
deal, their immediate value will not necessarily lie in the details 
which appear to be of historical interest, but in their contribution 
to later forms of tradition and phases of thought. So far then. 
Midrash tends to include moralizing history, whether we call it 
narrative or romance, attached to names and events, and it is 
obviously exemplified whenever there are unmistakable signs 
of untrustworthy amplification and of some explicit religious 
or ethical aim colouring the narrative. This, however, is only 
one of the aspects which have to be taken into consideration 
when one advances to the Kabbinical Midrash. 

For Old Testament '' Midrash " sec further K. Budde, Zeitschr. /. 
alt-test. WissenschafI, xii. 57, seq., and commentaries on Chronicle.^ 
(q.v.). The elaborate study by the Jewish scholar Zunz {Vie gottes- 
dienstlichen Vorirdgf, ch. viii.) is also valuable for bridging the gull 
between the canonical and the non-canonical tra<litions and for it.-, 
just attitude to the criticism of historical traditions. The rigid line 
between fact or fiction in religious literature, which readers often 
wish to draw, cannot be consistently justified, and in studying old 
Oriental religious narratives it is neces.sary' to realize that the teach¬ 
ing was regarded as more essential than the method of presenting 
it. " Midrash " which may be quite useless for liistorical investiga¬ 
tion may be appreciated for the light it throws upon forms of thought. 
Historical criticism does not touch the reality of the ideas, and since 
they may be as worthy of study as the apparent facts they clothe, 
they thus indirecUy contribute to the history of their period. In 
any case, while the true historical kernel of the Miilrashic narrative 
(f.g. dealing rvith Adam, Moses or Isaiah) will always be a matter 
of dispute, the teaching to which it is applied stands on an inde¬ 
pendent footing as also does the apjilication of that teaching to 
other age.s. 

3, Continuity oj Literature and Material. — Amid obsnirc 
viri,ssitudes in the 7th to 5th centuries, b.c., the Canonical books 
of the Old Testament gradually began to assume their pre.sent 
shape (see I’ai.kstine ; History). The internal peculiarities show 
that the compilations arc the much edited remains of a larger 
Viody of literature, and it may reasonably be supposed that the 
older sources did not at once perish. There is literary critical 
evidence fur late insertions by exilic or later compilers;’ the 
compiler of Chronicles apparently refers to accessible works; 
and there is a close material relationship between the Old ’I'esla- 
ment and later literature. All this suggests that Old Hebrew 
writings, apart from those preserved in the Canon, persisted 
to a relatively late period. No a priori distinction can be made 
and no precise chronological line ran be drawn between the books 
of the Canon (Canticles, Ecclesiastes, Esther, Ezekiel and 
Proverbs had been at one time or another subjects of debate 
among the Rabbi.s) and the Apocrypha (I'lrclesiastirus, Judith. 
Maccabees and Tobit, were “allowed”); and the intimate 
relation between them appears in the character of the “ Wisdom 
Literature ” (e.g. Proverbs, and the Wisdom of Solomon), in tiw. 
treatment of the stories of Esther and Daniel (the History 61 
Su.sanna), and also in the twofold recensions Ezra and 1 E.sdratfi 
ITistorirsd or narrative Midrash is exemplified in the “ l anonical ” 
books Daniel, E.sther, Jonah and Ruth, and in the “ apocryphal ” 
stories of Daniel (viz. Su.sanna, where the point lies in the name 
Daniel “ God is judge ”), Esther, Judith, Tobit (and the Ahiqar 
cycle of stories), the story of Zerubbabel (1 Esd. iii. seq., the 
sequel of which belongs to the canonical Ezra),and the martyrdom 
of Eleazer (2 Macc. vi. seq., compare 4 Macc.). This is not the 
place to notice the course of Jewish literary activity in Palestine 
or Alexandria, whether along the more rigid lines of Pharisaic 
legalism (the development of the canonical “ priestly ” law), 
or the popular and less scholastic phases, which recall the earlier 
apocalyptical tendencies of the Old Testament and were culti¬ 
vated alike by early Jewish and Christian writers. But after the 
fall of Jerusalem, partly through the need for systematizmg,.the 
traditional post-biblical law, and partly through di.sputes with 
the Chri.stians, orthodox Rabbin-Lsm received the stamp which 
has since characterized it. The traditional or oral law was 
codified in the Mishna (see Talmud, 8 1 seq.), the Canon was 

‘‘E.g. Judg. 1 . (see G. I'. Moore, Ency. Bib. " Historical Lit,,” 
col. 208,1, middle), 2 Sam. ix.-xx., &c. 
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his name are wholly his own handiwork. He settled down 
in his. native town, but went frequently to the Hague, where 
he entered the gild of St Luke in 1625. So great was Us reputa¬ 
tion that he was patronized by royalty in many countries 
and acquired great wealth. The king of Sweden and the count 
palatine of Neuburg presented him with golden chains. Arch¬ 
duke Albrecht gave him a pension, and Ctwles I. vainly endea¬ 
voured to induce him to visit the English court. Though 
Mierevelt is chiefly known as a portrait painter, he also executed 
some mythological pieces of minor importance. Many of his 
portraits have been reproduced in line by the leading Dutch 
engravers of his time. He died at Delft on the a7th of June 
1641. 

The Ryks Museum in Amsterdam has the richest collection 
of Mierevelt’s works, chief of them being the portraits of William, 
Philip W'illiam, Maurice, and Fredmck Henry of Orange, 
and of the count palatine Frederick V. At the Hague Museum 
are the portraits of four princes of the house of Orange, of 
Frederick V., king of Bohemia, and of Loui.se de Coligny as a 
widow. Other portraits by him are at nearly all the leading 
continental galleries, notably at Brunswick (3), Gotha (2), 
Schwerin (3), Munich (2), Paris (Louvre, 3), Dresden (4), Berlin 
(2), and Darmstadt (3). The town hall of Delft also has 
numerous examples of his work. 

Many of his pupils and assistants rose to fame. The must 
gifted of them were Pauliis Moreelse and Jan van Ravesteyn. 
His sons Pieter (1506-1623) and Jan (d. 1633), and his son-in-iaw 
Willem Jacobz Delff, probably painted many of the pictures 
which go under hus name. His portrait was painted by Van 
Dyck and engraved by Delff. 

MIERIS, the name of a family of artists who practised paint¬ 
ing at l.eiden for three generations in the 17th and i8th centuries. 

:. Frans van Mikris, the elder (? 1635-1681), son of Jan 
van Mieris, a goldsmith and diamond setter, was born, according 
to Houbraken, at Leiden on the 16th of April 1635, and died 
there on the 12th of March 1681. His father wished to train 
him to his own business, but Frans preferred drawing to chasing, 
and took service with Abraham Torenvliet, a glazier who kept 
a school of design. In his father’s shop he became familiar 
with the ways and dress of people of distinction. HLs eye was 
fascinated in turn by the sheen of jewelry and stained glass; 
and, though he soon gave up the teaching of Torenvhet for 
that of Gerard Douw and Abraham van den Tcmpel, he acquired 
a manner wliich had more of the finish of the exquisites of the 
Dutch school than of the breadth of the disciples of Rembrandt. 
It should be borne in mind that he seldom chose panels of which 
the size exceeded 12 to 15 in., and whenever his name is 
attached to a picture above that size we may surely assign 
it to his son Willem or to some other imitator. Unlike Gerard 
Douw when he first left Rembrandt, or Jan Steen when he 
started on an independent career, Mieris never ventured to 
design figures as large as life. Characteristic of his art in its 
minute proportions is a shiny brightness and metallic polish. 
The subjects which he treated best are those in which he 
illustrated the habits or actions of the wealthier classes; but 
he sometimes succeeded in homely incidents and in portrait, 
and not unfrequently he ventured on allegory. He repeatedly 
painted the satin skirv which Ter Borch brought into fashion, 
and he often rivalled Ter Borch in the faithful rendering of 
rich and highly-coloured woven tissues. But he remained 
below Ter Borch and Metsu, because he had not their delicate 
perception of harmony or their cliarming mellowness of touch 
and tint, and he fell behind Cicrard Douw, because he was hard 
and had not his feeling for effect by concentrated light and 
shade. In the form of his composition, which sometimes 
represents the framework of a window enlivened with greenery, 
and adorned with bas-reliefs within which figures are seen 
to the waist, his model is certainly Gerard Douw. 

It is a (Question whether Houbraken has truly recorded this 
master’s birthday. One of his best-known pieces, a party of 
ladies and gentlemen at an oyster luncheon, in the Hermitage 
at St Petersburg, bears the date of 1650. Celebrated alike 
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for composition and finish, it would prove that Mieris bad reached 
his prime at the age of fifteen. Another beautiful esmmple, 
the “ Doctor Feeling a Lady’s Pulse ” in the gallery of Vienna, 
is dated 1656; and Waagen, in one of Ijis critical essays, justly 
observes that it is a remarkable production for a youth of 
twenty-one. In 1657 Mieris was married at Leiden in the 
presence of Jan Fot^uck, a painter, and this is the earliest 
written record of his existence on which we can implicitly rely. 
Of the numerous panels by Mieris, twenty-nine at least are 
dated—the latest being an allegory, long in the Ruhl collection 
at Cologne, illustrating what he considered the kindred vices 
of drinking, smoking and dicing, in the year 1680. 

Mieris had numerous and distinguished patrons. He received 
valuable commissions from Archduke Leopold, the elector- 
palatine, and Cosimo III., grand-duke of Tuscany. His practice 
was large and lucrative, but never engendered in him either 
carelessness or neglect. If there be a difference between the 
painter’s earlier and lata- work, it is that the former was clearer 
and more delicate in flesh, whilst the latter was often darker 
and more livid in the shadows. When he died his clients 
naturally went over to his son Willem, who in turn bequeathed 
his painting-room to his son Frans. But neither Willem nor 
Frans the younger equalled Frans the elder. 

2. W11.1.EM VAN Mieris (1662-1747), sun of Frans. Hb 
works are extremely numerous, being partly imitations of the 
paternal subjects, or mythological episodes, which Frans 
habitually avoided. In no case did he come near the excellence 
of his sire. 

3. Frans van Mieris, the younger (1689-1763), also lived 
on the traditions of his grandfather’s studio. 

The pictures of all the generations of the Mieris family were 
successfully imitated by k. D. Snaphaan, who lived at Leipzig 
and was patronized by the court of Anhalt-Dessau. To those who 
would study his deceptive form of art a visit to the collection of 
Wfirlitz near Dessau may afford instruction. 

HIFFUN, JHOMAS (1744-1800), American soldier and 
politician, was born in Philadelphia, Pennsylvania, on the 10th 
of January 1744, of Quaker parentage. He graduated at the 
college of Philadelphia (now the university of Pennsylvania) 
in 1760. As a member of the Pennsylvania house of representa¬ 
tives in 1772-1775, he was an ardent Whig, and in 1774 was a 
member of the first Continental Congress. After the outbreak 
of the War of Independence he devoted himself chiefly to the 
enlisting and drilling of troops, and was chosen major of a 
regiment. In June 1775 he entered the continental service 
as Washington's first aide-de-camp, and in August was chosen 
quartermaster-general. He became a brigadier-general in 
May 1776 and a major-general in February 1777. On the 5th 
of June 1776 he was succeeded as quartermaster-general b)' 
Stephen Moylan. Moylan, however, proved incompetent, and 
Mifflin resumed the office on the ist of October. In the autumn 
of 1777 Mifflin was a leader in the obscure movement known as 
the Conway Cabal, the object of which was to replace Washington 
by General Horatio Gates. On the ground of ill health Mifflin 
tendered his resignation on the 8tli of October, and on the 7th 
of November Congrc.ss accepted his resignation as quartermaster- 
general, but continued him in rank as major-general without 
pay. On the same day he was appointed a member of the new 
board of war, and on the following day was asked to continue 
as quartermaster-general until his successor should be appointed. 
On the 2ist of November he urged before the old board of war 
and ordnance that Gales should be made president of the new 
board of war “ from a conviction that his military skill w’ould 
suggest reformations in the different departments of the army 
essential to good discipline, order and economy, and that his 
character and popularity in the array would facilitate the 
execution of such reformations when adopted by Congress.” 
The attacks on Washington failed, and in March 1778 Mifflin 
was finally superseded as quartermaster-general by General 
Natlianael Greene. In October of the same year he was removed 
from the board of war. The sufferings of the troops at Valley 
Forge having been charged to his‘mismanagement as quarter- 
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master-general, Congress, in June 1778, ordered an investigation; 
but before this inquiry had proceeded far. Congress granted 
him if 1,000,000 to settle all claims against the office during his 
administration. In February 1779 he resigned his commission 
as major-general. During the war his eloquence was repeatedly 
of assistance to Congress in recruiting soldiers. He was a 
delegate in Congress in 7782-1784, and from November 7783 to 
November 7784 was president, in which office he received 
Washington’s resignation of the command of the army and made 
a congratulatory address. In 1785-1788 he was speaker of the 
Pennsylvania general assembly (then consisting of only one 
house); he was a member of the Federal Constitutional Con¬ 
vention of 1787, and president of the state supreme executive 
council (nr chief executive officer of the state) in 1788-7790. 
He was president of the Pennsylvania Constitutional Convention 
of 1789-1790; was the first governor of the state, from 7790 to 
i79<), after the adoption of the new state constitution; and 
during the Whisky In.surrection assumed personal command 
of the Peimsylvania militia. Towards the close of his last 
term as governor he was elected a member of the state assembly, 
but died during the first session, at Lancaster, on the 20th ol 
January 1800. 

See William Rawle, " Sketcli of the Life of Thomas Mifflin," 
in Memoirs of the Historical Society of Pennsylvania (vol. 2, part 2, 
Philadelphia. 1830); and J. H. Merrill, Memoranda relating to the 
Miffiin Family (Philadelphia, 1890). 

HIONARD, PIERRE (1610-1695), called—to distinguish 
him from his brother Nicholas—Le Romain, French painter, 
was bom at Troyes in 1610, and came of a family of artists. 
In 1630 he left the studio of Simon Vouet for Italy, where he 
spent twenty-two years, and made a reputation which brought 
him a summons to Paris. Successl ul with his portrait of the king, 
and in favour with the court, Mignard pitted him.sclf against 
l.e Urun, declined to enter the Academy of which he was the 
head, and made himself the centre of opposition to its authority. 
The history of this struggle is most important, Liecause it was 
identical, as long as it lasted, with that between the old gilds 
of Franco and the new body which Colbert, for political reasons, 
was determined to support. Shut out, in spite of the deserved 
success of his decorations of the cupola of Val de Grace (1664), 
from any great share in those public works the control of which 
was the attribute of the new Academy, Mignard was chiefly 
active in portraiture. Turenne, Molidre, Bossuet, Maintenon 
(Louvre), La Valliire, S6vign6, Montespan, Descartes (Castle 
Howard), all the beauties and celebrities of his day, sat to him. 
His readiness and skill, his happy instinct for grace of arrange¬ 
ment, atoned for want of originality and real power. With 
the death of Le Brun (1690) the situation changed; Mignard 
deserted his allies, and succeeded to all the posts held by his 
opponent. These late honours he did not long enjoy; in 1695 
he died whilst about to commence work on the cupola of the 
Invalides. His best compositions have been engraved by 
Audrrm, Edelinck, Ma-sson, Poilly and others. 

HIGNE, JACQUES PAUL (1800-1875), French priest and pub¬ 
lisher, was bom at St Flour, Cantal,on the 2 5th of October aSoo. 
He studied theology at Orleans, was ordained priest in 1824 and 
placed in charge of the parish of Puiseaux, in the diocese of 
Orleans. In 1833 he went to Paris, and started L’Univers 
rtligieux, which afterwards became Louis Veuillot’s ultra¬ 
montane organ. On severing his connexion with the paper 
three years later, he opened at Petit MontroUge, near Paris, 
the great publishing house which brought out in rapid succession 
numerous religious works at popular prices. The best known 
of these are: Scripturae sacrae cursus compUtus, and Theologiae 
cursus (esM^in 28 vols., 1840-1845); Collection des auteurs 
sacres (100 wls., 1846-7848); Encyclopedie thiologique (171 
vols., 1844-1866); Patfologiae cursus completus, Latin series 
in 227 vols. (1844-1855; 2nd edition, 1878 seq.); Greek series, first 
published in Latin (85 vols., 1856-1861); with Greek text and 
Latin translation (165 vols., 1857-1866). Unfortunately these 
editions, brought out m great h^te and often edited by super¬ 
ficial scholars, do not come up to the requirements of modem 


—MIGNET 

criticism. By far the most noteworthy is the Patrology; 
which was superintended by the learned Benedictine J. B. Pitra 
Its vast scope leaves it still unique and valuable, where other 
editions of special works do not exist. The indices in 3 vols. 
are arranged so that one may easily find any reference in the 
patristic writings. In February 1868 a great fire destroyed 
the whole of Migne's printing premises, but he established 
a new house in Paris, which was purchased in 1876 by the 
publishers Gamier Fibres, who still own all the works brought 
out by Migne. He died in Paris on the 25th of October 1875. 

For a more complete account of Migne’s liie, see the article in the 
Catholic Encyclopaedia (New York, 190O .seq.j. 

MIGNET, FRAN9OIS AUGUSTE ALEXIS (17967-1884), 
French historian, was born at Aix in Provence on the 8th ol 
May 1796, and died at Paris on the 24th of March 1884, His 
father, a Vendean by birth, was an ordinary locksmith, who 
enthusiastically accepted the principles of the French Revolution 
and roused in his son the same love for liberal ideas. Fran9ois 
had brilliant successes when studying at Avignon in the lycie 
where he was afterwards professor (1875); he returned to Aix 
to study law, and in 1818 was called to the bar, where his elo¬ 
quence would have ensured his success had he not preferred 
the career of iin historian. His abilities were shown in an 
Elnge de Charles VII., which was crowned by the Acad6mie 
de Nimes in 1820, and a memoir on /,« Institutions de Saint 
Louis, which in 1821 was crowned by the Acad6mie des Inscrip¬ 
tions et Belles I^ettres. He then went to Paris, where he was 
soon joined by his friend and compatriot, Adolphe Thiers, the 
future president of the French republic. He was introduced 
by J. A. Manuel, formerly a member of the Convention, to the 
Liberal paper, Courrier franfais, where he became a member 
of the staff which carried on a fierce pen-and-ink warfare against 
the Restoration. He acquired his knowledge of the men and 
intrigues of the Napoleonic epoch from Talleyrand. He wrote 
a Histoire de la revolution fran(aise (1824) in support of the 
Liberal cau.se. It was an enlarged sketch, prepared in four 
months, in which ntore stress was laid on fundamental theories 
than on the farts, which are more rigidly linked together Ilian 
their historical sequence warrants. In 1830 he founded the 
National with Thiers and Armand Carrel, and signed the journal¬ 
ists’ protest against the Ordonnances de juillet, but he refused 
to accept his share of the spoil after his party had won. He 
was satisfied with the modest position of director of the archives 
at the Foreign Office, where he stayed till the revolution of 1848, 
when he was dismissed, and retired permanently into private 
life. He had been elected a member of the Ar.adimie des 
Sciences Morales et I’olitiques, re-established in 1832, and 
in 1837 was made the permanent secretary; he was also elected 
a member of the Acadimie Fran9aise in 1836, and sought no 
further honours. He was well known in fashionable circles, 
where his witty conversation and his pleasant manners made 
hi7n a favourite. The greater part of his time was, however, 
given to study and to his academic duties. Eulogies on his 
decea.sed fellow-members, the Academy reports on its work and 
on the prizes awarded by it, which it was part of Mignet’s 
duty as secretary to draw up, were literary frapnents thoroughly 
appreciated by connoisseurs. They were coflected in Mignet’s 
Notices et portraits. He worked slowly when in his study, and 
willingly lingered over research. With the exception of his 
description of the French Revolution, which was chiefly a poli¬ 
tical manifesto, all his early works refer to the middle ages— De 
la fiodaliti, des institutions de Saint Louis et de Vinfiuence de la 
legislation de ce prince (1822); La Germanie au wh' et au irf 
siecle, sa conversion au christianisme, et son introduction dans 
la sociite civilisie de VEurope occidentale (1834); Essai sur la 
formation territoriale et politique de la France depuis la fin du 
**■' sikle jusqu'd la fin du xif (1836); all of these are rough 
sketches showing only the outlines of the subject. His most 
noted works are devoted to modem history. For a long time 
h^ had been taken up with a history of the Reformation, but 
only one part of it, dealing with the Reformation at Geneva, 
has been published. His Histoire de Marie Stuart (2 vob., 1851) 
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is well worth reading; the author made liberal use of some 
important unpublish^ documents, taken for the greater part 
from the archives of Simancas. He devoted some volumes 
to a histoiy of Spain, which had a well-deserved success— 
Charles Quint, son abdication, son sijour, et sa mart au numastere 
de Yuste (1845); Antonio Perez et Philippe II. (1845); and 
Histoire de la rivalite de Franfois I. et de Charles Quint (1875). 
At the same time he had been commissioned to publish the 
diplomatic acts relating to the War of the Spanish Succession 
for the Collection des documents inedits •, only four volumes of 
these NigoeiaHons wore published (1835-1844), and they do 
not go further than the peace of Nijmwegen; but the intro¬ 
duction is celebrated, and Mignet reprinted it in his Milanges 
hisioriques. 

See the eulogy of Mignet by Victor Dunty, delivered on entering 
the Acadimie Franfaisc on the i8th of June 1885, and the notice 
by Jules Simon, read before the Acadimie des Sciences Morales et 
Pulitiques on the 7th of November 1885. 

HI&NON, ABRAHAM (1640-1697), Dutch painter, was bom 
at Frankfort. His father, a merchant, placed him under the 
still-life painter Jacob Merrel, by whom he was taken to Holland 
about 1660. He then worked under de Heem at Utrecht, 
where in 1675 he married the daughter of the painter Comelis 
Willaerts. Sibyllc Mcrian (1647-1717), daughter of the engraver 
Matthew Merian, became his pupil and achieved distinction 
as n flower painter. He died at Wetzlar. Mignon devoted 
liimself almost exclusively to flowers, fruit, birds and other 
“ .still life," though at times he also attempt^ portraiture. His 
flower pieces arc marked by careful finish and delicate handling. 
His favourite scheme was to introduce red or white roses in 
the centre of the canvas and to set the tyhole group of flowers 
against a dark background. Nowhere can his work be seen 
to better advantage than at the Dresden Gallcrj-, which contains 
fifteen of his paintings, twelve of which are signed. Six of 
his pictures are at tlic Louvre, four at the Hermitage, and 
other examples are to be found at the museums of Amsterdam, 
the Hague, Rotterdam, Brussels. Munich, Karlsruhe, Brunswick, 
Tassel, Schwerin, Copenhagen and Turin. 

HIGNOHETTE, or Mignonnette (I'.c. “ little darling ”), 
the name given to a popular garden flower, the Reseda odorata 
of botanists, a “ fragrant weed,” as Cowper calls it, highly 
esteemed for its delicate but delicious perfume. The mignonette 
is generally regarded u.s licing of annual duration, and is a 
plant of diffuse decumbent twiggc' habit, scarcely reaching 
a foot in height, clothed with bluntish lanceolate entire or 
three-lobcd leaves, and bearing longish spikes—technically 
racemes—of rather insignificant flowers at the ends of the 
numerous branche.< and branchlets. The plant thus naturally 
assumes the form of a low dense mass of soft green foliage 
studded over freely with the racemes of flowers, the latter 
unobtrusive and likely to be overlooked until their diffused 
fragrance compels attention. It is probably a native of North 
Africa and was sent to England from Paris in 1742; and ten 
years later it appears to have l)een sent from Leiden to Philip 
Miller at Chelsea. Though originally a slender and rather 
straggling plant, there are now some improved garden varieties 
in which the growth is more compact and vigorous, and the 
inflorescence bolder, though the odour is perhaps less pene¬ 
trating. The small six-petalled flowers are somewhat curious 
in structure: the two upper petals are larger, concave, and 
furnished at the back with a tuft of club-shaped filaments, 
which gives them the appearance of being deeply incised, 
while the two lowest petals are much smaller and undivided; 
the most conspicuous part consists of the anthers, which are 
numerous and of a brownish red, giving the tone of colour 
to the inflorescence. In the varieties named Golden Queen 
and Golden Machet the anthers have a decided tint of orange- 
yellow, which imparts a brighter golden hue to the plants 
when in blossom. A handsome proliferous or double-flowered 
variety has also been obtained, which is a very useful decorative 
plant, though only to be propagated by cuttings; the double 
white flowers grow in targe massive panicles (proliferous 
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racemes), and are equally fragrant with those of the ordinary 
forms. 

What is called tree mignooette in gardens is due to the skill of 
the cultivator. Though practically a British annual, as already 
noted, since it flowers abundantly the first season, and is utterly 
destroyed by the autumnal frosts, euid though recorded as being 
annual in its native habitat by Deafontaines in the Flora Atkmtica, 
the mignonette, like many oth^ plants treated in England as annuals, 
will continue to grow on if kept in a suitable temperature. More¬ 
over, the life of certain plants of this semi-annud character may 
be prolonged into a second season if their flowering and seeding 
are persistently prevented. In applying these facts to the pro¬ 
duction of tree mignonette, the gardener grows on the young plants 
under glass, and prevents their flowering by nipping off the blooming 
tips of the shoots, so that they continue their vegetative growth 
into the second season. The young plants are at first supported 
in an erect position, the laterals being removed so as to secure clean 
upright stems, and then at the height of one or two feet or more, 
as may be desired, a head of branches is encouraged to develop itself. 
In this way very large plants can be produced. 

For ordmary purposes, however, other plans are adopted. In 
the open borders of the flower garden mignonette is usually sown in 
spring, and in great part takes care of itself; but being a favourite 
either for window or balcony culture, and on account of its fragrance 
a welcome inmate of town conservatories, it is also very extensively 
grown as a pot plant, and for market purimses with this object it is 
sown in pots in the autumn, and thinned out to give the plants 
requisite space, since it does nut transplant well, and it is thereat ter 
specially grown in pits protected from frosts, and marketed when 
just arriving at the blooming stage. In this way hundreds of 
thousands of pots of blooming mignonette are raised and disjxiscrl 
of year by year. 

In classifying the odours given oil by plants Kimmel ranks the 
mignonette in the class of which he makes the violet the type; and 
I'f'c adopts the same view, referring it to his class of " iosmoids " 
idong with the violet and wallflower. 

The gmm Reseda contains about fifty species, natives of Europe 
and West Asia. R. luleuia, commonly called dyei 's-wccd and weld, 
yields a valuable yellow dye. R. aiha is a fine biennial about 2 ft. 
high, with erect spikes of whiti.sh flowers. 

HIGNONS, LES. In a general sense the French word mignon 
means “ favourite,” but the people of Paris used it ih a special 
sense to designate the favourites of Henry III. of France, 
frivolous and fashionable young men, to whom public malignity 
attributed dissolute morals. According to the contemporary 
chronicler Pierre de I’Esloile, they made themselves “ exceed¬ 
ingly odious, as much by their foolish and haughty demeanour, 
as by their effeminate and immodest dress, but above all by 
the immense gifts the king made to them.” The Guises appear 
to have stirr^ up the ill will of the Parisians against them. 
From 1576 the mignons were attacked by popular opinion, 
and historians accr^ited without proof the scandalous stories 
of the time. The l^st known of the mignons were the dukes 
of Joyeuse and of Epernon. 

MIGNOT, CLAUDINE FRAN9OISE [commonly called Masie] 
(c. 1617-T711), French adventuress, was bom near Grenoble, 
at Meylan. At the age of sixteen she attracted the notice 
of the secretary of Pierre des Fortes d’Ambl6rieux, treasurer 
of the province of Dauphiny, and Ambldrieux promised to 
promote their marriage. He married the girl himself, however, 
and left her his fortune. His will was disputed by his family, 
and Claudine went to Paris in 1653 to secure its fulfilment. She 
sought the protection of Francois de I’Hopital, marshal of 
France, then a man of seventy-five. He married her within 
a week of their first meeting, and after seven years of marriage 
died leaving her part of his estate. By a third and morganatic 
marriage in 1672 with John Casimir, ex-king of Poland, a few 
weeks before his death, she received a third fortune. Imme¬ 
diately on her marriage with Ambl^rieux she had begun to 
educate herself, and her wealth and talents assured her a welcome 
in Paris. She retired in her old age to a Carmelite^onvent 
in the city, where she died on the 30th of November 1711. 

Her history, very much modified, was the subject of a play by 
Bayard and Paul Duport, Marie Mignot (iSzg). 

MIGRATION. Under this title will be considered movements 
of men with intention of changing their residence or domicile. 
Such migration (Lat. migrare) may be either external—that 
is, from one country to another, .including emimtion from 
mother country to colony; or it may be internal—tmt is, within 
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the lirmtB of ^ sin^ eonatry. Under external nugration are 
comprised emigration and immigration, denoting simply direction 
from and to. The emigrants are at the same time the immi- 
grahts; that is, the material of the movement is the same, 
but the effect upon the country giving up and the country 
receiving the migrant requires separate treatment. Hence 
it is proper to separate emigration from immigration. Tem¬ 
porary migration, or travel for purposes of business, enterprise 
or pl^ure, will be considered only incidentally, and because 
in some cases it is difficult to distinguish between such 
movements and permanent migration. 

Migration in general may be described as a natural function 
of social development. It has taken place at all times and 
in the greatest variety of circumstances. It has been tribal, 
national, class and individual. Its causes have been political, 
economic, religious, or mere love of adventure. Its causes 
and results are fundamental for the study of ethnology fforma- 
tion and mixture of races), of political and social history (forma¬ 
tion of states and survival of institutions), and of political 
economy (mobility of labour and utilization of productive 
forces). Under the form of conquest it nrakes tlie grand 
epochs in history {e.g. the fall of the Roman Empire); under 
the form of colonization it has transformed the world (e.g. the 
settlement of America); under free initiative it is Uie most 
powerful factor in social adjustment (e.g. the growth of urban 
population). It must suffice here to indicate the character 
of the principal movements in the past, and then describe 
certain aspects of modem migration. The early move¬ 
ments may be grouped as follows: (a) Prehistoric 
migrations. Among savage and nomadic nations the 
whole tribe often moves into new territory, either occupy¬ 
ing it for the first time or exterminating or driving out the 
indigenous inluibitants. Wc have only vague knowledge 
of these early movements, laboriously gleaned from 
archaeology, anthropology and philology. The cause has 
been commonly said to be the pressure of population on 
tlie food-supply. A more probable explanation is the love 
of booty and the desire of the stronger to take possession 
of the lands of the weaker, (b) Greek and Roman coloni¬ 
zation. Both of these ancient civilizations extended their 
influence through migration of individual families and the 
planting of colonies. The motive seems' to have been 
primarily commercial—that is, the love of gain. It may 
have been partly a sort of “ swarming ” process, caused 
by pressure of population at home. In some cases it had 
0 political motive, as the planting of military colonies 
or providing new homos for the proletariat. The con¬ 
sequences were of course momentous, (r) The German 
Conquest. Beginning about the sth century, the Roman 
Empire was overthrown by German tribes from the north 
of the river Danube and east of the river Rhine. This 
Volkerwanderung, as it is called by German historians, 
again transform^ the face of Europe, resulting in the 
establishment of independent kingdoms and a great mix-' 
ture of races and institutions. It was coincident with tha 
buiiding-out of the feudal system. The conquered in 
many cases could be left as serfs and tillers of the soil, 
while the conquerors seized the higher positions of' 
administration and power. (</) The later middle ages 
saw many minor migratory movements, such as those 
accompanying the crusades, the pushing of German 
Colonization among the Slavs, and the introduction of 
Flemish weavers into England. The religious reformation 
caused ^considerable amount of expatriation, culminating 
in ’the expajilltt^ the Huguenots from France, (e) The 
period of and colonization opened up a new era 

for migration. The first expeditions- were for adventure 
and bMty, especSiHy the discovery of gold and silver. 

Then come the estatffishment of commercial posts or 
factories for the purposes of trade. Finally came coloni¬ 
zation proper—that is, the settlement of new countries 
by Europeans intending to remain there permanently. 


but still retaining their connexion with the mother country. 
This meant the opening up of the world to commerce 
the extension of European civilization to vast areas formerly 
peopled by savages or half-civilized pecples. It meant a 
great outlet for ffie spirit of enterprise and adventure, relief 
from over-population, an enormous increase in wealth and 
power, and a struggle for supremacy among the nations of 
Europe. Golonization and colonial policy excited immense 
attention in Europe; and this extended into the 19th century 
(e.g. E. G. Wakefield’s plans for colonization, and the various 
colonization societies of modem times). The colonial policy 
proper was broken down by the revolt of the North American 
colonies from Great Britain, and later of Mexico and Central 
and South America from Spain. (/) The movement of popula¬ 
tion, however, has continued under the form of emigration. 
This movement is characterized firstly by its magnitude; 
secondly, by the fact that the emigrant changes his political 
allegiance, for by far the greater part of modem emigration 
is to indepimdent countries, and even where it is to colonies 
the colonies are largely self-governing and self-regarding; and 
thirdly, it is a movement of individuab seeking their own 
good, without state direction or aid. Thb b 20th-century 
emigration, difiering from all preceding forms and having an 
importance of its own, 

Slattslics of Emigration. —The direction of the modem movement 
b from Europe to America, Australia and South Africa, as shown 
in the lollowmg table 

Emigration from Certain Slates of Europe, /fgo-rpof.* 


Year. 

Italy. j 

- -- 1 

France. 1 

1 

Belgium. 

_ J 

X 

Spain." 1 

t 

£ 

Austria- 

Hungary 

1 

Switzer¬ 
land. : 

c' 

(9 

1890 

“5.595 

20,3fx} 

2970 

3526 

37.025 

28,945 

74,002,6693 

" 

97.ioi 

1891 

189,740 

0.217 

3450,4075 

37.721 

33.2.34 

81,407 6521 

120,089 

1892 

116,042 

5.528 

5174 

02QO 

30.190 

20,772 

74,94716689 

“6.339 

il»9.1 

142,2^ 

5.580 

3881 

4820 

38.707 

30,093 

85,554 ! 5229 

87.677 

1894 

il4.5bfi 

V 

1207 

1140 

34.102 

20,056 

25,53(1 2863 

40.9(14 

1895 

187,908 


1318 

1.114 

30,220 

44,420 

83,552 3107 

37.49» 

i89f. 

197.554 

1 

1429 

1387 

45.317 

27.625 

(16,547 2441 

32,152 

1897 

174.545 

> 

700 

792 

39.3<jfi 

21,369 

35.83411778 

2.3.249 

1898 

139.188 


9'28 

851 

38.548 

23,280 

53,947 1694 

20.906 

1899 

145.440 

0 

000 

1.347 

47.058 

17.539 

99.299 1701 

22,114 

1900 

171.755 

V 

870 

1899 

55.452 

20.794 

117,372 2650 

20.921 

1901 

288,947 

r 

loig 

1874 

48.892 

20,4.39 

138.557 29(18 

20,874 

1902 

295.443 

g 

1695 

21101 

44,401 

23.880 

185,449.3817 

.30,915 

1903 

292.033 


2101 

2963 


21,291 

222,218 1 4669 

35.453 

1904 

207,249 


2209 

2440 

— 

27,925 

144.038.3727 

27,205 

1905 

479.349 

'A 

2540 

2297 



— 3780 

27.403 


■ 

. 




Great Britain and Ireland. 

Year. 

Sweden. 

Norway. 

fii 

p:^ 

Denmark. 

England 

and 

Wales. 

Scotland., 

• 

*0 

1 

Total 

United 

Kingdom. 

1890 

30,128 

10,991 

85,548 

10,298 

139.979 

20,(.53 

57.484 

• 2i8,ri6 

1891 

38,318 

13,341 

109,415 

10,382 

137,881 

22.190 

58,448 

218.507 

1892 

41.275 

17-049 

74.681 

10,442 

133,815 

23.325 

52.902 

2x0,042 

1893 

37.504 

18,778 

40,.545 

9,150 

134.045 

22,637 

52,132 

208,814 

1894 

9,678 

5,642 

17,792 

4.105 

99.590 

14,432 

42,008 

158.030 

1895 

15.104 

(1,207 

36,725 

3,807 

112,538 

18.294 

54.349 

165,181 

1896 

13.919 

6,679 

32,127 

2,876 

102,837 

16,866 

42,222 

161,925 

1897 

8,926 

4.669 

18,107 

2,200 

94.858 

16,124 

35.878 

146,460 

1898 

7.321 

4,859 

27,853 

2,340 

90,679 

15,570 

34.395 

140,044 

1899 

12,026 

6,699 

63,101 

2,799 

87,4(8) 

16,072 

42,890 

146,362 

1900 

18.434 

10.931 

92,833 

3,570 

102,448 

20.472 

45.905 

168,825 

1901 

30,464 

12,745 

87.431 

4.857 

111.585 

20,920 

39,210 

171.71,5 

1^3 

33.477 

20,.343 

110.453 

6,823 

137,121 

26,285 

42.25(1 

205,662 

1903 

35,975 

26,784 

140.211 

8,214 

177.581 

36,801 

45.588 

299,950 

1904 

—- 

22,264 

— 

9,034 

175,733 

37,445 

58,257 

*71.435 

1905 


23,059 


8,051 

170,408 

41.510 

50,159 

262,077 


1 The figures relate only to the emigrants of each nationality emigrat¬ 
ing from their own country to countries outside of Europe, 

‘ Exclusive of emigrants to Spanish colonies. 

* Russian emigrants from German ports. 
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Since 1820 over twenty tnilUen petsoni have em ig r at ed from 
Europe to conntiie* beyond the aea. The greater part of this 
emigration has been to the United States of North America. The 
history of emigration is well shown in the following table of emigra¬ 
tion from Great Britain and Ireland. Down to 1833 the figures 
include all emigrants from British ports; after 1853 emigrants of 
British and Irish origin only. 

Emigratio* from Great Britain and Ireland, 


it was qmedily resumed on an enlarged leale owing esneeiaUy to the 
improvra means of ocean transportation. It culnmated in the 
deude 1860-1890, and declined alter the commercial crisis of 2893. 
Later there was another increase.. 

The relative movement of nataooalitiss is beat presented by the 
statistics of the United States. The nationality (country of origin 
of immigrants coming to the United States, 1871-1893) is shown in 
the following table •,— 


All Emigrants. 


To 

British 

North 

America. 

To 

United 

States. 

To 

Australia. 

To 

other 

Places. 

Total. 

1815-1820! 5years), 
1821-1830(10 „ ). 

1831-1840 (10 „ ) . 

1841-1850(10 „ ). 

1851-1852 (2 „ ). 

70,438 

139,269 

322.485 

429.044 

75.478 

99,801 

308,247 

1,094.556 

511,018 

9.036 

07,882 

127,124 

109,413 

2,731 

1,805 

4 , 5.36 

34,168 

8,22t 

123,528 
249,911 
703,150 
1,084,892 i 
704,730 

1815-1852 (37 years). 

1,036,714 

2,064,581 

313.455 

51,461 

3,400,211 

Emigranti of British and Irish Origin. j 

i853-i 8!)0 ( 8 years), 
1801-1870(10 „ ). 

1871-1880(10 ), 

1881-1890/10 „ 

1891-1900(10 ,, ), 

1901-1905 (5 „ ), 

123,408 

130,310 

177.976 

301,922 

176,336 

181,504 

805,590 

1,132,026 

1.087,372 

1.71.3.953 

1,090,085 

290,079 

365,307 

267,358 

.303,367 

372.744 

119,018 

27,120 

18,372 

41.535 

110 , 204 ) 

169,910^ 
258.9422 
85,607*'* 

1,312,083 

1,571,829 

1,678,919 

2.558.535 

1,044,981 

584,910 

1853-1905 (53 years) . 

1,091,450 

0,120,911 

1,454.914 

684,571. 

9.351.857 



Nationality of Immigration to the United Statet. 


Anglo-Saxons, Celts, and 
Welshmen— 
England and Wales 
Scotland . . 


25 Years, 
1871-1895. 


Per cent, 
of Total 
Immigration. 


1,3.14.817 i 2'9 

280,807 a'8 


Total 

Irish—Ireland 

Teutons— 
Austria . . 

Germany 
Netherlands 


1,021,624 I5'7 

■ i, 334.<'35 

374,872 3 '<i 

• 2,007,502 25’3 

9 d ,035 o '9 


Total 

Latins— 
Belgium 
France 
Italy . 
Spain. 
Portugal . 


3,078,469 29-8 


42,447 o'4 

148,683 I'4 

055,104 6-3 

14,292 0-2 

17,108 0'2 


Total.877,634 85 


Europe. 


Country of Destination. 


Country. 

United 

States. 

British 

North 

America. 

Brazil. 

Argentine. 

Australasia. 

Africa. 

All other. 

Total. 

Great Britain and Ireland, 

1905 

122,370 

82,437 

... 

- 

15,139 

26,307 

15,824 

262,077 

Norway, 1905 

. . 

19,638 

1,386 

— 

— 

4 

25 

6 

21,059 

Sweden, 1903 . . 


35,439 

329 

— 

— 

51 

118 

38 

35,975 

Germany, 1905 . . . 


20,005 

243 

333 

074 

84 

57 

7 

27.403 

Denmark, 1905 . . . 


7,158 

453 

55 

19 

3 (jO 

8,051 

Holland, 1905 . , , 

. . 

2,282 

... 

- 

•— 

15 

“' 

2,297 

Belgium, 1905 


2,102 


«— 


2 

101 

275 

2,540 

Franco, 1905 .... 




No 

infonnation 

available. 




Portugal, 1904 


4,.151 

21,449 

— 

— 

1,954 


27.925 

Spain, 1902 .... 


Cannot lie given. 

1,120 

8,767 

- - 

20,460 

. 3,860 

44,401 

Italy, 1905 .... 


310,797 

5,9.30 

50,079 

88^840 

765 

13,072 

479,349 

Switzerland, 1905 


4,349 

— 

5.3 

471 

'-- 

— 

— 

5,049 

Austria-Hungary, 1905 . 


284,907 

l‘»,599 

— 

5,346 


— 

— 

•- 


Statistics of Immigration .—The statistics of the United States arc 
the most important and the most complete. The statistics since 
1820 are shown in the following table ;— 

Immigration into the United States, 


ecade ending 

Aggregate 

Annual 

30th June. 

Arrivals. 

Average, 

1830 .... 

• 143.439 

14.343 

1840 .... 

• 599,125 

59,912 

1850 .... 

■ 1.713,251 

171.325 

18O0 .... 

. 2,598,214 

259,821 

1870 .... 

. 2,314,824 

231,482 

1880 .... 

. 2,812,191 

281,219 

1890 .... 

• 5.246,013 

524,061 

1900 .... 

• 3,844-422 

384,442 

1901-1905 . . 

• 3.833,076 

700,015 

Total . . 

.23,110,501 



Prior to 1820 there was no official record of immigration, but it is 
estimated that the total number of immigrants from the close of the 
Revolutionary War was 250,000. During the decade from 1820 
to 1830 the movement was very moderate. From 1830 to 1840 it 
steadily increased, but never reached 100,000 per annum. In 1846 
came the Irish potato famine, and an enormous emigration began, 
followed by a very large German emigration from similar causes. 
The Civil War of the United States interrupted the movement, but 

‘ Of these, 77,409 went to the Cape of Good Hope and Natal. 

'2 Of these, 152,797 went to the Cape of Good Hope and Natal. 

2 Of these, 69,052 went to the Cape of Good Hope and Natal 


Scandinavians— 

Denmark. 159,759 

Norway ,.331.258 

Sweden . . 660,193 


Total.1,151,210 


Czechs, Magyars, Slavs— 
Bohemia .... 
Hungary .... 

Poland. 

Rumania .... 
Russia. 


77,247 

256,347 

141,908 

10,377 

500.797 


Total 


986,670 


Swiss—Switzerland.135.736 

Greeks—Greece . 7.325 

Turks—Turkey. .3.411 

Europe, not specified. 294 


Total Europe.9,197,014 


North America.776.071 

All other countries.366,454 


Grand total.•. . 10,339,539 


i '5 

3'2 

6'4 

III 


07 

2-5 

14 

O I 

9-5 


1-3 

or 


88'9 


7-5 

3'6 

lOO'O 
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A very important transformation has taken place in the propor¬ 
tionate number coming from different countries during the last half 
of the 19th century^ At first the Irish and Germans were most 
prominent. Oi later years, the Italians, Czechs, Hungarians and 
Russians were, as will be seen from the following table, numerously 
represented. 

Naitonality of Immigrants to the United States, igoi-iqo^. 


Austria-Hungary. 

Number. 

944.239 

O' 

/O 

250 

Belgium. 

10,884 

u-44 

Bulgaria, Servia and Montenegro . 

b,(>37 

0-17 

Denmark. 

33.9f'8 

o<j 

France . 

31,419 

o‘8 

Germany. 

I7ff.995 

4-0 

Greece . 

49,9('Z 


Holland. 

18,301 

048 

Italy. 

959.7^8 

25-0 

Norway. 

. 10^,005 

^■7 

Portugal .. 

30.53^ 

0-8 

Kniniinia. 

35,i»5 

0-4 

KuRsia. 

958.735 

17-0 

Spain. 

10.243 

0*27 

Sweden . 

154.607 

40 

Switzerland. 

. 17,820 

04O 

Turkey. 

. 10,909 

0-3 

Unilea Kingdom— 

England. 

155.343 

4.0 

Ireland. 

. i84,oq(> 

4-8 

Scotland. 

38,842 

i*o 

Wales. 

0,972 

0-18 

AD other European c.iimfricb 

. 21(> 

O’OoG 

Total. 

• .3.tM5.oi8 

95 


The following talile shows the relative number of different nalion- 
alitie.s reprc.sentetl in the immigration to the United States <— 






Country. 

t8(iT 711. 

1871-80.1 

iSHl-yo 

TiHyi 19, Ml. 


II 

0 ' 

(1 
, 1) 


Great Britain 

■“4 5 

l(*‘4 

‘*2 3 

7 5 

Ireland. 

18-8 

i.5'5 

T2*3 

100 

Germanv .... 

34 ’^^ 

a. 5-5 

J 7'7 

i4'o 

Austria-llungary 

o’3 

2-0 1 

0-7 

1()'0 

5forway and Sweden 

4'7 

7'5 

10-8 

8 i> 

Russia and Poland . 

03 

1-9 

5'1 

I4.0 

Italy . 

05 

2-0 

.3'‘J 

18-0 


Sex and Age. —01 all the immigrants (1871-1893). (11-23 “o were 
males and 38-75 % were females. 

This percentage remains fairly constant, bubthe proportion differs 
.somewhat among different nationalities. The following table shows 


e proportions for 1905 :— 

Austria-Hungary . 


Males. 

. . 207,034 

Females. 

77 .')t.f 

France . ... 


• • 3 ..S 74 

3,889 

Germany .... 


. . 21.580 

15,357 

Holland .... 


. . 3,082 

1,758 

Italy. 


. . 210,268 

51,273 

Russia. 


. . 111,795 

(jO,q(i5 

Sweden and Norway . 


. . 29,907 

18,105 

United Kingdom— 
England 


. . 29,093 

I8.IOO 

Ireland .... 


• ■ 18,754 

18,890 

Scotland 


. . 9 ,t<i 4 

5,022 

The immigrants were in 

the most 

vigorous y)eriod ol life, few 


children and few old people, as shown in the following table >- 


Agi", of Immigrants to the Vnrted Stales, /SSr iSqo. 


Country of 
Origin. 

Under T5. 

From 15 tt* 40, 

Over 40 years. 

Number. 

Per 

cent 

Number. 

Per 

cent. 

Number. 

Per 

cent. 

Germanjf . 

38 I'. 9,34 

20'6 

904,002 

(t2‘2 

i(»2,oy4 

11'2 

Ireland 

92,308 

141 

515.089 

78 '(> 

48.085 

7'3 

EiiglMd . . 

SwedSh and 

151,315 

23-5 

420,303 

65'2 

73,062 

11-3 

Norway . 

104,254 

18-3 

414,609 

7 VO 

49.409 

8'7 

Italy 

Russia (inclnd- 

47 .<i 03 

1 5'3 

212,475 

(,9-2 

47,771 

I 5'5 

big Poland) . 

05.427 

24-7 

174,754 

65-9 

24.907 

y'4 

Austria. 

50,027 


J 49.909 

60-3 

20,toy 

IJ '6 

Scotland . 

30,192 

;24‘2 

97.819 

05-2 

15,858 

i( 6 

•Hungan,- . . 

18.785 

I 4'7 

95.035 

74'9 

13,2(11 

i '-4 


Occupation .—The immigrants aie for the most part unskilled 
labourers. The statistics for the United States show the following 
hgures for the years 1881-1890 :— 


Occupation of Immigrants to the United States. 



Males. 

Females. 

Total. 

Professional . 

25.257 

1,749 

27,006 

SkUled. 

514,552 

25,859 

540,411 

Miscellaneous . 

i,«.I 3 ,.I 25 

245,810 

2,079,135 

Not stated. 

7.1,327 

42.830 

116,157 

Without occupation . 

7 . 39 . 4 . 5 « 

>.724.454 

2 . 483 , 9<'4 

Tutcl. . . . 

3.203,911 

2,040,702 

5,249,013 


Those " without occupation “ are mostly women and children. The 
"miscellaneous" are day labourers. It is jirobable that about 
10 % of tiie adult males are " skilled.” 

Immigration to Other Countries.- In no other country is immijp-a- 
tion conducted on so important a scale as in the United States. The 
statistics are very imperfect. The main figures have already been 
given in the table of emigration. Australia has an annual immigra¬ 
tion of about 250,000, mostly of British origin. This is offset by a 
very heavy i-migration, which sometimes exceeds the immigration in 
certain of the .states. The immigration to Canada lor the year 1905 
was put down as 130,200, but a portion of this consisted of immi¬ 
grants |>a,ssing through to the United Slates. Brazil has had a large 
immigration (in 1895 eipial to 1(19,324, but in 1904 only 12,447). 
The Argentine is credited with an immigration in 1905 of 177,117. 
and Uruguay w-ith an immigration in 1903 of (1247. In all the South 
Aniei-icaii iminigratiou the countries )irincijiidly n-presented are 
those (it southern 1 -hiropr, especially Italy, The majority of the 
immigi-ants are adult males and farm labourers. 

Ualance of limigration and Immigration.—Ewon 111 the case of 
emigration from luiroiie to countries Iwyond the .was there is some 
return movement. Jimigrauts who have been successful in business 
return in order to end liieir days in the old country. Tho.se who have 
not succeeded return 111 order to be cared for by friends and relatives, 
or simply from home-sickness. Thus, for Great Uritain and Ireland, 
while the emigration of persons of British and Irisii origin was, in 
1905, 202,077, the immigration of persons of the same category 
was 122,712, leaving a net emigration of only 139,303. In the United 
States' stati-stics we cannot distinguish m the outgoing passenger 
movement emigrants Iroin other persons. But if for a period of 
years we lake the total inward passenger movement and subtract 
from It the total outward pas.senger movement, we ought to liave 
the net immigration. By this method we arrive at the conclusion 
that while the gt-o.s.s immigration during the five years 1901-1905 was 
3,833,070, the net immigration w-as only 1 , 779 , 97 '', showing an out¬ 
ward movement of 273,134, or about 7-12 % of tbe total number of 
immigrants. 

Temborarv Emigration.—In many Buropean countries there is 
not only- emigration Ix-yoiid seas, but a verv considerable movement 
to neighbouring countries in search of worJi, and generally with the 
intention of returning. Thus, in Italy tin- " iiermaiient ” emigration 
(i.e. to countries beyond seas) numbered, in 1903, 447,083; tlu- 
" temporary " emigration to iiuropcan or Mediterranean countries 
amounte(.l to 279,248. This temporary emigration is strongest in 
the spring, and consists principally of adult males (agriculturists, 
farm and day lalioiii crs, bricklayers and masons) in seareli of work. 
U resembles somewhat the movement of Irish lalxiurers into Great 
Britain at harvest time. It is nuinrinus that the Italians who 
emigrate to the United Sbites largely return. 

Effects of Emigration.—Thore are two views with regard to emigra¬ 
tion : one unfavourable, viz. that it is a drain on population, reduc¬ 
ing its economic strength and disturbing .social and political relations; 
the second looking uiion it as a relief from over-population and a 
coiigesled labour inarkel. As a matter of tact, emigration has not 
suciieeded in diniinisbing tbe population of Ktirope, which, on the 
contrary, doubled during the 19th century. The one great excep¬ 
tion is Ireland, where jiopulation declined from 8,175,124 in 1841 
to 4,438,743 in 1901. From 1831 to 190T the total emigration from 
Ireland wa.s 3,881,24(1 or 72-5 % of the average population. Kmigra- 
ti(m, by carrying off the young men and women, also reduced the 
Irish marriage and birth-rates, which were almost the lowest in 
Europe. But hitherto the countries of strongest emi^ation (En^ 
land, Germany, Sic.) have shown practically uniUminished Tairth 
and marriage-rates and a steady growth in population. 

The intensity of emigration is measure not by the absolute 
number of emigrants, but by tlie number of emigrants to tbe total 
population. Its effect ie shown by comparing the number of 
emigrants with the excess of births over deaths per 1000 of the 
pbpulation. This is shown in the following table (1903) 
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Conntty. 

Excess of Births 
over Deaths per 
1000 Inhatatants. 

Emigrants 
per 1000 
Inhabitants. 

Great Britain and Ireland. . 

ll'4 

6*o6 

England and Wales . . . 

12*0 

4'96 

Scotland. 

12*2 

3-45 

Ireland. 

6*3 

11-42 

Germany.. 

13*2 

0*43 

Switzerland. ..... 


1*45 

Sweden (1903). 

10*6 

6-89 

Norway. 

I 2'6 

9*11 

Denmark. 

* 3 S 

3 ‘i 2 

Italy. 

10*6 

T 4'33 

Austria-Hungary .... 

I2‘2 

6-29 


It will be observed that, with the exception of Ireland and Italy, 
wherever there is a heavy emi^tion there is usually a considerable 
excess of births over deaths, i.s. natural increase more than makes 
up for the loss by emigration. Even taking Great Britain and 
Ireland together, the loss by emigration per annum has not been 
very large, as is shown by the following table :— 

Annual Emigration ptr looo of the Average Population 
of Great Eritain and Ireland. 

1853-1855 . . .8-4 1881-1890 . . . 7'r 

i85(vi86o . . . 4'3 1891-1895 . . . 5‘I 

1861-1870 . . . 5'2 t89<)-I90o . . .37 

1871-1880 . . . 5 ’i IC)0I-T905 . . . 5'5 

Even in particular districts where emigration is heavy the loss 
is made uphy birlihs. For instance, in 1891 the emigration from 
the provinces of West Prussia and Posen was extraordinarily heavy— 
io'9 and io'4 per mille respectively—but the excess of birtlis over 
deaths was I9*f> per niilU:. Emigration may give temporary relief 
to congested districts, but it is not m itsell a remedy for so-called 
over-population. 

It IS dilficult to analyse closely the economic effect of emigration, 
because so much depends upon the character of the emigrants and 
the condition of the labour market. The following considerations 
have been urged at diilercnt times: Although emigration does not 
diminish population, yet, as the emigrants are m the most productive 
period of life (15 to 45), the country of emigration loses adults and 
replaces them with children. It thereby loses the cost of rearing 
tliat numlier of people to adult age, and is left with a disproportion¬ 
ate number of children and old pwple. The age distribution of the 
]x>pulation of Ireland lends some support to ttus view. In the same 
vein it is urged that voluntary emigration takes away the cream 
of the working-classes. It is the man of energy, of some means, of 
ambition, who takes the chances of success in the new country, 
leaving the poor, the indolent, the weak and crippled at home. It 
is maintained that such emigration institutes a process of selection 
which is unfavourable to the home country. 

On the other side, it is said that the men who are doing well at 
home are the ones lea.st likely to emigrate, Ix^ausc they liave least 
to gain. Modern means of transportation have made the voyage 
so cheap tliat almost any one is able to go. It is therefore the rest¬ 
less, the unsuccessful, or at least those not fitted for the strenuous 
competition of the older countries, who are tempted to go. Emigra¬ 
tion affords a natural outlet for the superfluous labour force of a 
country. The supply of labour is somewhat reduced, but wages 
are kept up for those who remain. Those who go find means of 
bettering their own condition beyond the seas, where they become 
producers of food and raw material for tiie home country, and at 
the same time customers for her manufactured products. Emigra¬ 
tion is therefore an economic gain, both directly and indirectly. 
It is evident from these arguments that no general answer can be 
given to the question. In some cases it may be an evil; in most, 
when conduced imder normal conditions, it would seem to offer 
little danger. 

The same remark would hold true in regard to the social and 
political effects of emigration. In some cases, by taking away the 
strong, self-reliant and energetic, it may result in the deterioration 
of the home jxipulation. In other cases it allows restless spirits 
who have failed at home to try again elsewhere. Often in cases of 
political revolution the members of the defeated party have sought 
refuge elsewhere, as after the revolutionary movements of 1848. 
In case of conquest the conquered nationally takes to emigration 
on an extensive scale, as after the absorption of Alsace-Lorraine 
by Germany in 1871. The movement may be aided either by the 
state or by private associations. Of such character have been the 
state-aided emigration from Ireland, and the assisted emigration of 
paupers, criminals and other persons in the effort to relieve a con¬ 
gested population, or simply from the desire to get rid of undesirable 
members of the community. Such efforts fail if the new countries 
are unwilling to admit these persons. Finally, we have the expulsion 
of the Jews from Russia as an example of the effort of a community 
to get rid of an element which has made itself obnoxious to the local 
sentiment. 


Effects 0/ Immigration. —The effects of emigration are negative 
in character; tiiose of immigration are positive, (a) On population ; 
immigratian, of course, is a direct addition to the population of new 
countries, and greatly accelerates the growth by natural increase, 
especially as the immigrants are in the most productive ages of 
manhood and womanhood. In the United States, for instance, out 
of a population of 76,303,387 (in 1900), there were 26,147,407 persons 
who were either foreign-bom or who had one or both parats torelgn- 
born. This does not mean that the population would have been 
twenty-six millions less if it had not been for immigration; for the rate 
of natural increase among the native-born might haVe maintained 
itself. Nevertheless, immigration hat probal^ stimulated the 
growth of population, (t) Economic eff^tsThe economic gain 
of immigration to new countries is evident. It adds directly to 
their available labour force, that is, to the number of adults engaged 
in the work of producing wealth. 

According to the Uni^ States census of 1900, out of 29,073,233 
(igoo) persons engaged in gainful occupations, 5,851,399 or 20-1 %, 
were of foreign birth. If we add to these the native whites of foreign 
parentage (5,300,924) we have 11,152,323 persons of foreign extrac¬ 
tion or 39'4 % of the total labour force. The foreign whites alone 
constituted io'4 % of the total number of persons engaged in 
agricultural pursuits; ii'4 % of those in professional services; 25'7 % 
in domestic and personal services; I9’2 % in trade and transporta¬ 
tion: and 30-6% of those engaged in manufacturing and mechanical 
industries. In addition to these, tlie native whites of foreign 
parentage constituted, in agriculture, &c., 10 6 %; in professibi^ 
service, 20 O %; in domestic and personal service, i(>'4 in trade 
and transportation, 25 7 in manufacturing and mechanical, 25 4 % 
of all those engaged in those occupations. The labour force of the 
United States is thus made up very largely of immigrants and the 
children of immigrants. 

Attempts have sometimes been made to put a money value on 
the economic gain by immigration. The amount of money brought 
I by the immigrants is not large, and is probably more than offset by 
the money sent back by immigrants for the support of families and 
I friends at home or to aid them in following. The valuable element 
i is the able-bodied immigrant himself as a factor of production. It 
is said, for instance, that an adult slave used to be valued at from 
J8oo to J1000, so that every adult immigrant may be looked upon as 
I worth that sum to the country. Or, it has been said that an adult 
immigrant represents what it would cost to bring up a child from 
infancy to the age, say, of 15. This has been estimated by Ernst 
j Engel as amounting to $550 for a German child. The most scientific 
1 procedure, however, is to calculate the probable earnings of the 
i immigrant duriifg the rest of his lifetime, and deduct therefrom his 
expenses of living. The remainder represents Ms net oarnmgs which 
I he will contribute to the well-being of the new country. W. Farr 
i reckoned this to be, in the case of unskilled English emigrants, about 
£175. Multiplying the total number of adult immigrants by any one 
of these ffgnrcs, we get the annual value of immignition. Such 
attempts to put a precise money value on immigration are futile. 
They neglect the question of quality and of opportunity. The 
immigrant is worth what it has cost to bring him up only if he is 
able-bodied, honest and willing to work. If he is diseased, crippled, 
dishonest or indolent, he may be a direct loss to the community 
instead of a gain. So, too, the immigrant is worth his future net 
earnings to the community only if there is a demand for his 
labour. 

.Social and Political Effects of Immigration. —The influx of 
millions of persons of different nationality, often of a foreign 
language and generally of the lower classes, would seem to be a 
danger to the homogeneity of a community. The United States, 
for instance, has felt some inconvenience from the constant 
addition of foreigners to its electorate and its population. The 
foreign-born are more numerously represented among the criminal, 
defective and dependent classes than their numerical strength 
would justify. They also tend to segregate more or leas, especi^y 
in large cities. Nevertheless, the process of assimilation goes on 
with great rapidity. Intermarriage with the native-born occurs 
to a considerable extent. The influence of the phwical environment 
leads to the adoption of the same mode of life. TTie most powerful 
influences, however, seem to be social. These are common school 
education and the adoption of one language (English); pairtcipation 
in political life, which is granted to all adult males after five years' 
residence; and the general influence of social standards embodied 
in laws, institutions and customs already established. Doubtless 
immination in the last fifty years of the 19th century had a 
modifying effect on American life; but on the whole the power of a 
modern civilized community working through individual freedom 
to assimilate elements not differing from it too radically has been 
displayed to a remarkable degree. 

Bestriction of Immigration. —New countries have sought to escape 
certain evils of indiscriminate immigration. These evils were as 
follows; (a) The immigration of criminals, paupers, persons 
diseased in mind or body, and persons unable to support themselves. 
By the Acts of 1882 and 1893 such persons were refused admission 
to the United States, and, when rejected, the steamship companies 
that brought them were compelled to take them back. The number 
debarred from 1896 to 1905 is shown in the following table:— 
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Causes. 

1890 

1897 

1898 

1899 

1900 

1901 

1902 

1903 

1904 

« 90 S 

Insane .... 

10 

6 

X 2 

19 

32 

lO 

27 

23 

33 

92 

Paupers . . . 

2010 

1277 

2261 

2599 

2974 

2798 

3944 

3812 

4798 

7898 

Diseased . . 

2 

X 

258 

348 

393 

309 

709 

«773 

i5bo 

2198 

Assisted 

— 

3 

79 

82 

2 

50 

— 

9 

38 

19 

Convicts , , 

— 

X 

2 

8 

4 

7 

9 

31 

35 

39 

Prostitutes . . . 

— 


— 

— 

7 

3 

3 

13 

9 

*4 

Contract Labourers 

776 

328 

417 

741 

833 

327 

275 

1086 

1501 

1X64 

All other . . . 

I 

I 

1 

I 

I 

0 

7 

2 

20 

445 

Total debarred . 

2799 

IOI7 

3030 

3798 

424b 

351b 

4974 

8709 

7994 

11,879 


No law of international comity is violated by the refusal to receive these unfortu¬ 
nates. They should be taken care of at home. The English legislature in 1905 
passed an act to prevent the landing of undesirable aliens, and the number reiused 
admission in 1906 was 493. (A) Immigration sometimes increases the 

competition in the labour market, and thus lowers wages. One c^ 
is particularly aggravating, viz. when employers import foreign 
labourers in order to take the place of their men who are on strike. 

In 1885 the United States passed what is called the Contract Labor 
Law, forbidding the landing of any person who is under contract to 
perform labour in the United States. It is very difficult to discover 
such cases, but the number rejected is fairly large (see table above). 

(c) The immigration of men of alien race who refuse to assimilate 
with the natives is said sometimes to be a danger to the country. 

This at least is the excuse for the entire e.\clusion of Chinese 
labourers from the United States since 1882 (provisions made more 
severe in 1888 and 1892) (see also the article Cooua). 

Internal Migration. —In modem times there is constant movement 
of jKipulation within national lines, from section to .section, and 
espec^y from rural districts to the cities. No record is kept of 
this, and we can trace it only through the census statistics of birth¬ 
place. In the United States, lor instance, it was shown in 1890 
that more tlian 21-5 per cent, of the native-born inhabitants wen; 
living in a slate other than that in which tliey were torn. Still 
further, it ajipears that about one-half of the native-born inhabitants 
had moved out of the county in wliich they wore bom. In 1890 
there were 1,233,029 natives of the state of New York living in other 
states. The niovement is mncipally westwards in direction and 
along parallels of latitude. For instance, New York has made large 
contributions to the population of Ohio, Michigan, Illinois, Wiscon¬ 
sin, Iowa and so on. Virginia has contributed largely to the popu¬ 
lation of West Virginia, Kentucky, Ohio, Indiana, Illinois and 
Missouri. In Europe there is a similar movement; but it is difficult 
to make comparisons, because of the differences in the administrative 
areas. In England in 1891, yi-b % of the population were residing 
in their native county; in Pmssia, 697 % in the Am's; in France, 

817 % in the department; in Austria, 80-2 % in the 6<rir/t; in 
Switzerland, 82-1 % in the canton where they were tom (Weber, 

Growth of Cities, p. 249). The most imixirtant phase of internal 
migration is the movement from the rural districts to the cities. The 
statistical results are shown in the following table extracted from the 
admirable work of Weber, just quoted ;— 


Year. 

United 

States. 

In Towns of 
8000 and over. 

Rural 

Districts. 

1790-1800 

% 

35 't 


% 

34 

i 8 oO"i 8 io 

3 b '4 

69 

35 

1810-1820 

33 « 

33 

33 

1820-1830 

33 f' 

82 

31 

1830-1840 

327 

68 

30 

1840-1830 

35-9 

99 

30 

1830 l8bo 

35 fi 

75 

30 

i8(x)-i87o 

22-6 

59 

13 

1870-1880 

30-1 

0 

27 

1880-1S90 

24-9 

61 

15 

1890-1900 

20*8 

37 

14 


In England and Wales the rural population increased in the 
aggregate during the first half of the 19th century, but at a 
graduaUy dimimshing rate; in the second half of the century 
me population declined with varying regularity, until the decennium 
i89i-i<>ou, when there was an mcrease. But notwithstanding 
this aggregate increa.se there are many rural districts which stiD 
show a steadily declining population. The urban population is 
increasing, as shown in the following table :— 


Decennial Rate of Increase or 

Decrease. 


Year. 

Urban. 

Rural. 

1851-1861 . 

% 

-i 2 i -9 

/o 

■f 1-88 

1861-1871 . 

-f28-l 

— 5‘80 

1871-1881 . 

-f23-6 

- 3-84 

1881-1891 . 

-i i8‘5 

— 2‘76 

1891-1900 . 

-fl5-22 

-f 2-94 

Somewhat the same phenomenon is seen 

in France. 

According 


Percentage of Population living in Towns of 10,000 artd over at Three 
Periods. 



About 1800 
or 1801. 

Alx)ut 1850 
or 1851, 

About 1890 
or 1891. 

England and Wales 

21*3 

39’5 

(>17 

Scotland 

17-0 

32 2 

50*0 

Australia (7 colonies) 

— 

— 


Belgium . . . 

13-5 

20-8 

34-S 

Netiicrlands 

29*5 

29*0 

3f3. 

Pmssia (181O) . 

7-3 

loO 

30*0 

United States . 

3'8 

12*0 

27‘6 

France .... 

9-5 

14-4 

25-9 

Denmark . . . 

I0’9 

9 b 

23‘f> 

Italy .... 

— 

— 

2 O ‘0 

Ireland .... 

7-8 

lO'I 

i8-o 

Norway .... 

33 

5'3 

If) 7 

Switzerland (1822) . 

4-3 

7-3 

i6-5 

Austria .... 

4-4 

5-8 

I 5‘8 

Hungary . . . 

54 

9'I 

l6‘i 

Sweden .... 

3'9 

47 

137 

Portugal 

127 

12*9 

127 

Russia . . . 

-M 

•v 37 

5’3 

9-3 


^where the city ^pulation is ii 
In the United SnM|.the rate of ii 


Everywhere the 
rural. I 
follows: 


increasing faster than the 
increase per decade was as 


to the census of 1891 not less than 55 out of the 87 departments 
liad decreased in population; and out of the 32 that had increased, 
7 showed a decrease in their rural parts when the large towns were 
deducted. In Germany the towns of 10,000 and over show a much 
more mpid increase than the mral districts; and the same fact is 
generally true of the other countries of Europe, This more rapid 
increase of population in cities is due only in part to migration from 
the country. Until the 19th century deaths generally exceeded 
births in cities, so that if it had not licen for constant immigration 
the cities would not only not have grown, but would have decreased 
in population. Cities grow more rapidly now than formerly, because 
the excess of deaths over births has b«n turned into an excess of 
births over deaths. Thereby the cities are becoming less dependent 
upon immigration for increase of population than formerly, but 
the migration still goes on. The causes of migration from country 
to city are mainly economic. In early stages of culture men are 
scattered over the country, or at most gathered together in hamlets 
and villages. Each of these is self-sufficing, having its own artisans 
i and handicraftsmen, and producing what it needs. With the 
beginning of exchange commercial centres spring up, situated on 
navigable streams and especially at points where land and water 
journeys are broken. With the growth of manufactures, industrial 
centres spring up where the division of labour can be fully provided 
for. In modern times two factors have accelerated this process, 
viz. : (r) the building of railways, which bay8‘developed commerce 
to a very great deme and favoured the |afge towns at the expense 
of the small; and (2) the invention of machinery, which has greatly 
increased the possibility of division of labour and manufactures on 
a large scale. The old h^dicraftsman has been superseded by 
machine labour and thrvillHj^ artisan by the factory hand. At the 
same time improvements in agriculture and the opening up of new 
countries have enablea the modem community to gain its food and 
raw material with a less expenditure of labour force, and the surplus 
agricultural population has gone to the city. The attractive 
influences upon individuals have been higher wages, greater scope 
for the ambitious, and the social advantages of city life. 

The general laws of internal migration may be summarized 
(according to Ravenstein) as follows :— 

1. The great body of migrants proceed only a short distance. 

2. The process of absorption goes on as follows : The inhabitants 
of the country immediately surrounding a town of rapid growth 
flock into it; the gaps thus left in the rural population are filled up 
by migrants from more remote districts, until the attractive force 
of one of the rapidly growing cities makes its influence felt, step by 
step, to the mostTemote comer of the Ignd. Migrants enumerated 
in a certain centre of absorption will consequently grow less with 
the disUnce, proportionately to the native population which 
furnishes them. 

3. The process of dispersion is the inverse of that of absorption, 
and exhibits similar features. 
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4. Each main current of migiafion piodooes a compeneating 
countercurrent. 

5. Hiraants proceeding long distancis generally go by preference : 
to one of the great citiee of commerce or industry. 

6. The natives of towps are less migratory than those of the rurid 

parts of the country. 1 

7. Females are more migratory than males. 

Authoritiks. —The statistics of migration are to be found in the 
official returns of different countries, especially the statistical tables 
relating to emigration and immigration published W the British 
Bmrd of Trade, and the Reports (annual) of the Commissioner- 
Oeneral of Immigration of the UniM States. For general discus¬ 
sion see Philippovich, Auswandmn^ und AuswandtrungspoUtik 
(Leipzig, 1892). An exhaustive bibliography will be found in an 
article by same author, " Auswanderung," in HandwSrlertmeh dtr 
Staaism'satntchafitn; R. Mayo-Smith, Emigration and Immigration, 
with bibliography (New York, 1890). For internal migration see 
A. F. Weber, Groath of Citi/s (New York, 1899). See also Kavenstein, 
“ The Laws of Migration," in Journal of Royal Statistical Society 
(1885 and 1889). Professor Flinders Petrie, in his Huxley Lecture 
for 1906 on Mirations (reprinted by the Anthropoloncal Institute), 
deals with the mutations and movements of races from an anthro¬ 
pological standpoint with profemnd knowledge and originality. 

(R. M.-S. I T. A. 1 .) 

Migration, in Zoology. In zoology considerable impor¬ 
tance attaches to the problems of migration, by which is meant 
the wandering of living creatures into another, usually distant, 
locality in order to breed there; this implies a return, and tlie 
double phenomenon ts aimuul. All other changes of the abode 
are either sporadic, epidemic or fluctuating within lesser limits. 
Further, migration should not be confounded with “ spreading,” 
which proceeds steadily, and in epicycles, with a totally different 
result. It need not be emphasized that hard and fast lines 
between these phenomena do not exist; they are often a question 
of degree. For instance, when the common toad, which is 
a strictly terrestrial creature, wanders every spring to a fre¬ 
quently distant pool in order to spawn there, this is a true 
migration. The same applies, strictly speaking, to those insects 
which hibernate in the ground, at the root of the Uce on which 
they feed and breed. The grey plover breeds in the arctic 
circle and winters in equatorial countries. To complicate matters 
further, it is not necessary that the migration he undertaken 
periodically, more than once, by the same individual. For 
instance, the common eel ascends the rivers as an elver in its 
youth; years after it returns to the sea, there to breed and to 
die, whilst other fishes come and go, year after year. Further, 
some of the larger birds, for instance swans and cranes, arc 
still immature in their second year, and yet they migrate like 
their older relations. It seems permissible to use this fact 
as an indication that the breeding as such is not the prime 
reason of their wanderings. The fundamental impelling agent 
must have been the want of food, and what we usually under¬ 
stand by migration cannot suddenly have sprung into existence 
to its full extent, but is more likely the cumulative effect of the 
doings of countless generations. The faculty of shifting the 
abode was of course always there, the necessity of moving further 
on wiLs also present, and those which went in the wrong direction 
came to grief, while the others flourished and returned with 
their progeny. They did not at first cover enormous distances, 
but just enough to find unoccupied ground. The annual 
repetition became an established habit, at last an ineradicable 
kistinct. There can be but little doubt that the prime impulse 
was want of food. The new growing grass on the prairie or 
on the veld attracts every year those creatures which live 
upon pasture. The inter-tropical belt of the world is so crowded 
with creatures that there is the keenest competition, whilst 
in, the temperate and cold regions is a long winter quiescence 
unfit for the support of many creatures, whereas in tlie summer 
these same regions are covered with new vegetation, with its 
concomitant abundance of irtsects and other invertebrates. 
The tables are decked again, and these opportunities are not 
wasted. 

The process of migration, in its most striking cases, is now 
very complicated. Many a bird goes actually to the arctic 
regions for the shortest of summers, but spends most of the 
year within the tropics. On the oUier hand there are many 
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species which do not go so far north, but stop to breed in the 
intermediate regions. We must not take the extremes when 
trying to unravel the development of the problem. Uie 
periodical migrations o« mamnuds, with their more iunited 
extent and greater leisure, are lass perplexing. 

It has been argued with some show of reason that the real 
home of a bird is that country in which it was bom, in other 
words where the species breeds, but this is not in every case 
a valid conclusion. It applies to most creatures, but it can 
well bear exceptions if we leave sentiment aside. When it 
comes to a question of domicile, the ten weeks’ sojourn of the 
swift, Cypfdus, in England are more than weight^ down by 
the nine months or more which these birds spend in southern 
countries, although we do not know whether they are resident 
there or roam alMut. The breeding time is the busiest period 
of a bird’s life; then the numbers of each species are suddotly 
multiplied, and so is the stress of providing food, and the par¬ 
ticular food which is best for the young may not be available 
in every country. The idea that the arctic circle is the original 
home of the numerous kinds of birds which breed in it, whence 
they are now periodically driven away by stress, has been coupled 
with the glacial epoch, that suppos^ solution of so many diffi¬ 
culties. We have only to assume that the old, permanent home 
of these migrants was in the arctic region, that the progressing 
glaciation drove them away, of course towards the ^uator, 
and that, when times improved again, the birds returned to 
their old home. This sounds very plausible, but it involves 
huge assumptions. The birds, not the individuals, but the 
species, are supposed to have inherited such a loving reminiscence 
of their old home, that after thousands of years—with most 
of the small birds meaning as many generations—they returned 
at the first opportunity. It implies that their long continued 
sojourn in foreign lands, where—under this assumption— 
thousands of generations must have been bred and have spent 
all their lives, was not sufficent to naturalize them, so to speak, 
in other words to supplant the instinctive love of the primary 
ancient home.' That the last glacial epoch has driven the 
limit of many kinds of animals and plants farther south is 
as certain as that many have recovered the lost ground after 
the reversion of the glaciation, but it must have been a very 
slow and steady process of spreading. It may, and probably 
does, account for the present annual visitations of arctic lands, 
as a phenomenon which has been evolved de novo, which would 
have come to pass even if no birds had existed in pre-glacial 
times. 

How do birds manage to find their way, thousands and 
thousands of miles across land and water ? This question 
has been extolled as a mystery of my.steries. It has been 
stated that the old birds show the way to the young, a specula¬ 
tion which does not apply to those many cases in which old 
and young notoriously travel at different times. It has been 
assumed tliat they travel by sight, taking advantage of certain 
landmarks; another untenable idea, since—experience having 
to be excluded in a flock of birds which make the journey for 
the first time—it implies that the young must have inherited 
the reminiscence of those landmarks! Others have likened 
the bird to a kind of compass, because in eastern Siberia 
E. von Middendorff found some migration routes to coincide 
with the direction of the magnetic pole. The whole question 
reduces itself to a sense of direction, a faculty which is possessed 
by nearly all animals; in some it is present to an astonishing 
extent; but the manifestations of this sense vary only in degree. 
The cat which escapes out of the bag finds its way back, directly 
or after many adventures. The b^, after having loaded itself 
with pollen, returns by the proverbial line to the hive which 
may be a mile away, but, move the small entrance hole in the 
meantime an inch to the right or left, and the bee will knock 
its head against the hive and blunder about; move the hive 
a few yards and bee after bee returning wiU be puzzled to find 
its hive again. They, maybe with the help of landmarks, 
have accustomed themselves to steer a course. Such instances 
need not be multiplied. The principle is the same whether 
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the journey be one of a few yards or of many miles. Given 
the .sense of direction, it is no more difficult to steer a course 
due north than it is to lay on south-east by east, provided 
always the impetus to be on the move. There is no mystery, 
except that we, the most intellectual of mankind, should so 
wellnigh have lost this sense, and even this fact is simply an 
instance of the loss oJ a faculty through long-continued disuse. 

Birds, —(The following account is to a great extent based upon 
A. Newton's article ' Hirds " in Ency. Brit, gth ed.) 

iu almosl all countries there are some species which arrive in 
spring, remain to breed, and depart in autumn; others which 
arrive in autumn, stop for the winter and depart in siiring; and 
others again—and these are strictly the “ birds of passage "— 
which show themselves but twice a year, passing through the 
country without staying lung in it, and their transient visits take 
place about spring and autumn. These tliree apparently different 
categories of migrants are all acted upon by the same impulse in 
spite of the at first sight dissimilar nature of their movements. 
'The species which re.sort to Britain and to other temperate countries 
in winter arc simply Un).se which have their breeding quarters 
much nearer tho poles, and in returning to them on the approacli 
of spring are but doing exactly as do those species which, having 
their winter abode nearer tlie equator, come to us with the spring. 

The birds-of-pas.sage proper, like our winter visitants, have 
their breeding quarters nearer tlie pole, but like our summer vi.sit- 
ants, they seek their winter abode nearer the equator, and thus 
perform a somewhat larger migration As H, Seebolmi puts it 
{Geoeraph. Ihiirib. of the family Charadriidaf, l-ondon) :— 

" They all represent birds which breed in the north and winter 
in the south. Every migratory bird wintering in England goes 
north to breed, and every migratory bird breeding in England 
goes south to winter. It is a rule without exception in the northern 
hemisphere that each bird breeds in the extreme north point of 
its migrations. To make the. rule apply to the southern hemi¬ 
sphere as well it must be modified as follows : each bird breeds in 
tne coldest chmatc which it visits on its migrations. ... It is a 
remarkable fact that whilst there are many birds breeding in the 
northern hemisphere and wintering in the southern, it is not known 
that any land-bird breeds in the southern and habitually winters 
in the northern 1 'riiis is probably owing to the diflerence in the 
distribution of the land, there bein^ no antarctic breeding grounds. 
. . . Birds breeding in the tropics are always resident, except 
when they breed on mountains, where the climate causes them to 
descend into the valleys for the winter." 

In many countries we find that while there are some species, 
such as in England the swallow or the fieldfare, of which every 
individual disappears at one period of the year or another, there 
are other species, such as the pied-wagtail or the woodcock, of 
which only the majority of individuals vanish ■ a few being always 

f resent—and these species form the so-called " partial miijrants." 
u England the song-thrushes receive in the autumn a considerable 
accession in numbers from the birds which arrive from the north, 
though the migrafion is by no means so well marked as it is on the 
Continent, where the arrival of llie strangers sets all the fowlers 
at work. In most localities in Britain the newcomers depart after 
a short sojourn, and are accompanied by so many of the home¬ 
bred birds that in some parts of the island it mav be safely declared 
that not a single song-thnish can be found from the end of November 
to the end of January, while in others examples can always be seen. 
Much the same may lie said of the redbreast. Uudenuibly resident 
as a species, attentive scrutiny will reveal the fact that its numbers 
.-ire subject to very considerable variation, .according to the season 
of the year. Af no time do our redbreasts collect in bands, but 
towards the end of summer they may be seen in the south of England 
successively passiug onward, the travellers being mostly—if not 
wholly—young birds of the year; and so the great majority dis¬ 
appear, departing it may be safely presumed lor more .southern 
countries, since a few weeks later the markets of most towns, first 
in France and then in Italy, are well supplied with this species. 
But the migratory inilueiice allects, though in a less degree, many 
if not most of the redbreasts that remain with us. Every bird of 
the northern hemisphere is to a greater or less degree migratory 
in some part or other of its range. 

Want of food, and perhaps of the special proper kind during the 
breeding season, seems to be the most obvious cause of migration, 
and none can wonder that those animals which possess the power 
of removing them.selves from a place of scarcity should avail them¬ 
selves of it. while it is nnqiiestlonable that birds possess this faculri' 
in the greatest degree. Even among those species which we com¬ 
monly speak of as sedentary it is only the adults which maintain 
their ground throughout the year. It has lung been known that 
birds-of-prey customarily drive away their offspring from their 
own haunts so siHin as the young are able to shift for them.selves. 
The reason generally, and no doubt truly, given for this behaviour, 
which at firkt sight appears so unnatural, is the impossibility of 
both parents and progeny getting a livelihood in the same vicinity. 
The practice, however, is not limited to the birds-of-prey alone, 
hut is much more universal. We find it to obtain with the red¬ 


breast, and if we watch our feathered neighbours closely we shall 
perceive that most of them indulge in it. The period of expulsion, 
It is true, is in some birds defend from the end of summer or the 
autumn, in which it is usually performed, until the following spring, 
when indeed from the maturi^ of the young it must be regarded 
as much in the light of a voluntary secession on their part as in 
that of an act of parental compulsion, but the effect is ultimately 
the same. 

The mode in which the want of sustenance produces migration 
may best bo illustrated by confining ourselves to the unquestion¬ 
ably migrant birds of our own northern hemisphere. As food 
grows scarce towards tlie end of summer in the most northern limits 
of the range of a species, the individuals affected thereby seek it 
elsewhere. Thus doing, they press upon the haunt of other in¬ 
dividuals ; these in like manner upon that of yet others, and so on, 
until the movement which began in the far nortli is communicated 
to tlie individual.s occupying the extreme southern range of the 
species at that season; though, but for such an intrusion, these 
last might be content to stay some time longer in tho enjoyment 
oi their existing quarters. 

This seems satisfactorily to explain the southward movement of 
all migrating birds in the northern hemisphere; but when we con¬ 
sider the return movement which takes place some six months 
later, doubt may be entertained whether scarcity of food can be 
assigned as its sole or sufficient cause, and perhaps it would be safest 
not to come to any decision on this point. On one side it may be 
urged that the more equatorial regions wliich in winter are crowded 
with emigrants from the north, though well fitted for the rescjrl of 
So grfi.at a population at that season are deficient in certain neces¬ 
saries lor the nursery. Nor does it seem too violent an assumption 
to suppo.se that even if suCh necessaries are not absolutely wanting, 
yet that the regions in question would not supply sufficient food 
for both parents and offspring—the latter being at the lowest 
computation twice as numerous as the former - unle.ss the numbers 
of both were diminished by the casualties of travel.’ But on the 
other liand we must remember what has above licen advanced in 
regard to tlie pertinacity with which birds return to their accus¬ 
tomed breeding-places, and the force of this passionate fondness 
for tlie old home cannot but be taken into account, even if wc do 
not allow that in it lies the whole stimulus to undertake the perilous 
vovage. 

A. R. Wallace in some remarks on the subject {Nalurct^x. 4jg) 
ingeniously suggests the manner in which the habit of migration 
has come to he adopted “ :— 

" It appears to me probable that here, as in so many other cases, 

' survival of the fittest ' will be lound to have hail a powerful 
influence. Let us suppose that in any species of migratory bird, 
breeding can as a rule Ire only safely accomplished in a given area; 
and further, that during a great part of the rest of the year sufficient 
food cannot he obtained in that area. 11 will follow that those hirds 
wliicli do not leave the breeding area at the proper season will 
suffiT, and ultimately become extinct; which will also lie the fate 
of those which do not leame the feeding area at the propet lime. 
Now, if we suppose that the two areas were (for some remote ancestor 
of the existing species) coincident, but by geological and climatic 
changes gradually diverged from each other, we can easily under¬ 
stand how the habit of incipient and partial migration at tlie proper 
seasons would at last become hereditary, and so fixed as to be wliat 
we term an instinct. It will probably be found that every grada¬ 
tion still exists in various parts of the world, from a complete 
coincidence to a complete separation of the breeding and the .sub¬ 
sistence areas; and when the natural history of a sufficient number 
of species is thoroughly worked out we may find every' link between 
species which never leave a restricted area in which they breed 
and live the whole year round, to those other cases in which the two 
areas are absolutely separated." 

A few more particulars respecting migration are all tliat can here 
be given, and it is doubtful whether much can be built ujion lliem. 
It has been ascertained by repeated observation that in the spring- 
movement of most species of the northern hemisphere the cock- 
birds are always in the van of the advancing army, and that they 
appear some days, or perhaps weeks, before the hens. It is not 
difficult to imagine that, in the course of a journey prolonged 
throughout some 50° or Oo° ol latitude, the stronger individuals 


’ If the relative proportion of land to water in the southern 
hemisphere were at all such as it is in the northern, we should no 
doubt find the birds of southern continents beginning to pre,ss 
upon the tropical and equatorial regions of the globe at the season 
vffien they were thronged with the emigrants from the north, and 
in such a case it would be only reasonable that the latter should be 
acted upon by the force oi the former, according to the expliyjiation 

? iven of the southward movement of northern migrants. But, 
hough we know almost nothing of the migration of birds of the 
other hemisphere, yet. when we regard the comparative deficiency 
of land in southern latitudes all round the world, it is obvious that 
the featliered population oi such as nowadays exists can exert 
Imt little influence, and its effects may be practically disregarded. 

• in principle F. W. Hutton had already foreshadowed the same 
theory (Trans. New Zeal. Inst., 1873, p. 244). 
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should outstarip the weaker by a very perceptible distaaoe, and it 
can hardly be doubted that in most species toe males are strouKer, 
as they are bigger, than the females. Some observers assert that 
the same thing t^es' place in the return journey in autumn— 
Seebohm, for instance, says that, from £uro^, first go the young, 
then the males, having finished their moult of autumn, and lastly 
the females —but on this point others are not s(#sure, which is not 
surprising when we consider that the majority of observations have 
been made towards what is the northern limit of the range of the 
passeres, to which the remark is especially applicable—in the 
British Islands, France, North Germany and the Russian Empire— 
for it IS plain that at the beginning of journey any inequality in 
the speed of tmvelUng will not have become so very manifest. There 
is also another matter to be noticed. It lias been suspected that 
where there is any difference in the sisc of birds of the same species, 
particularly in the dimensions of their wings, the individuals that 
perform the most extensive journeys would be naturally those with 
tlio longest and broadest remiges, and in support of this view it 
certainly appears that in some of the smaller migrants—such as the 
wheatear {Saxicola oenantht) and willow-wren {Phyllotcopus troehiius) 
—the examples which reach the extreme north of Europe and there 
pass the summer possess greater meelianical jiowers of flight than 
those of the .same species which stop short on the shores of the 
Mediterranean. It may perhaps be also inferred, though precise 
evidence is wanting, that the.se same individuals push further to 
the southward in wmter than do those which are leas favoured in 
this respect. It is pretty nearly certain tliat sijch is the ca.se with 
some sjiecioK, and it may well be so with individuals. H. B. Tris¬ 
tram has remarked (Ibis, 1865, p. 77) that, in many genera of birds, 

" those sjiccies which have the most extended northerly have also 
the most extended southerly range; and that those which resort 
to the highest latitudes for mdbication also pass further than others 
lo the southward in winter," fortifying his opinion by examples 
adduced from the genera Turdus, PringiUa, Cypsetus and Turtur. 

For many years past a large numl^r of persons in diiterent 
cniintries have occupied and amused themselves by carefully 
registering the dates on which various migratory birds first make 
their aptiearance, and there is now an abundance of records so 
conijiiled. Still it does not seem that they have been able to 
determine what connexion, if any, exists between the arrival of 
birds and the weather; in most cases no corTe.sponding observations 
have been made about the weather in the places whence the travel¬ 
lers are supixised to have come. As a rule it would seem as though 
birds were not dependent on the weather to any great degree. 
Occasionally the return of the swallow or the nigiitingale may be 
.somewhat delayed, but most sea-fowls may be trusted, it is said, 
ns the almanac itself. Foul weather or fair, heat or cold, the 
pufhns {Praienula arctica) repair to some of their stations punctu- 
nlly on a given dav as if their movements were regulated by clock¬ 
work. Whether tliev have come from far or from near we know 
not, but other birds certainly come from a great distance, and vet 
make their appearance with scarnely less exactness. Nor is tlio 
regularity with which certain species di<«i]ipear much inferior; 
every observer knows how abundant the swift (Cvpielus apus) is 
11]) io the time of its leaving its summer-home—in mo.9t parts of 
England, the first days ol August—and how rarely it is seen after 
that time is jiast. 

It must be allowed, however, that, with few exceptions, the mass 
of statistics above spoken of has never been worked up and digested 
so as to allow proper inferences to be made from it, and there¬ 
fore it would be premature to say that little would come of it, but 
the result of those exceptions is not very encouraging. E. von 
Middendorff carefully collated the records of the arrival of migratory 
birds throughout the Russian Empire, but the insight into the 
question afforded by his published labours is not very great, llis 
rhief object has been to trace what he has termed the isepipteses 
(ii os — aequalis, Mtr-rqeis — advolatus) or the lines of simul¬ 
taneous arrival, and in the case of .seven .species these are laid 
down on the maps which accompany his treatise. The lines arc 
found by taking the average date of arrival of each species at each 
place in* the Russian dominions where observations have been regu¬ 
larly m.ade, and connecting those places where the dates are the 
same for each species by lines on the map. The Curves thus drawn 
indicate the inequality of progress made by the species in different 
longitudes, and assuming that the advance is directly across the 
isepiptesial lines, or rather the belts defined by each pair of them, 
the whole course of the migration is thus most accurately made 
known. In the case of his seven sample species the maps show 
their progressive advance at intervals of a few days, and the issue 
of the whole investigation, according to him, proves that in the 
middle of Siberia the general direction of the usual migrants is 
almost due north, in the east of Siberia from south-east to north¬ 
west, and in European Russia from south-west to north-east. 
Thus nearly all the migrants of the Russian Empire tend to con¬ 
verge upon the most northern part of the Continent, the Taimyr 
peninsula, but it is almost needless to sajr tfiat few of them reach 
anything like so far, since the country m those high latitudes is 
utterly unfit to support the majority. With the exception of 
some iletails this treatise fails to show more. The routes followed 
by migratory birds have been the subject of a very exhaustive 


memoir by J. A. Palmdn, but it would be berand our limits to do 
more than mention his results concisely. He enters very, fully 
info this psirt of the inquiry and lays down with much apjmrent 
probability the chief toads taken by the most migintory birds of 
the palaearctic region in their return autumnal journey, furUier 
asserting that in the spaces between these lines of flight such birds 
do not usually occur. Broadly speaking, tlie birds of Europe, 
Russia and Western Siberia go for the winter to Africa, those of 
middle Siberia to Mongolia, and those of Siberia east of the Lena 
go towards Japan. 

But lay down the paths of migratory birds, observe their comings 
and goings, or strive to account for the impulse which urges them 
forward as we will, there still remains for consideration the most 
marvellous thing of all—how do the birds find their way so un¬ 
erringly from such immense distances ? This seems to be by far 
the most inexplicable part of the matter. Year after year the 
migratory wagtail will build her nest in the accustomed ^t, and 
year after year the migratory cuckoo will dejxisit her eggs in that 
nest, and yet in each interval of time the former may have passed 
some months on the riiores of the Mediterranean, and the latter, 
absent for a still longer period, may have wandered into the heart 
of Africa. That particular form of bluethioat which yearly repairs 
to breed upon the mosses of the subalpine and northern parts of 
Scandinavia {CyaHictda suecica) is hardly ever seen in Europe 
south of the B^tic. Throughout Germany it may be said to be 
quite unknown, being replaced by a conspicuously difilerent form 
(C. leucocyana), and as it is a bird in which the collectors of that 
country, a numerous and well-instructed body, have long taken 
great interest, we are in a position to declare that it is not known 
to stop in its transit from its winter haunts, which we know to be 
Egypt and the valley of the Upper Nile, to its breeding-quarters. 
Utlier instance.s, though none so crucial as this, could be cited from 
among European birds were there room hero for them, in New 
Zealand there are two cuckoos which are annual visitors : one, a 
.species of Chtysococcyx, is supposed to come from Australia, the 
other, Kudvnamis ladensis is widely spread throughout Polynesia, 
yet both these birds yearly make two voyages over the enormous 
waste of waters that surrounds the country to which they resort 
to breed. But space would utterly fail us were we to attempt to 
recount all the examples of these wonderful flights. Yet it seems 
impossible that the sense of sight should be the iaculty whereby 
they are so guided to their destination, any more than in the 
case of those which travel in the dark. ]. A. Palm^n asserted 

{op. ctl. p. iQs) that migrants arc led by the older and stronger 

individuals among them, and, observing that most of those 
which stray from their right course are yearlings that have never 
before taken the journey, he ascribed the due performance of 
the flight to " experience." There are many birds which cannot 
be said to migrate in company. While swallows, to take a 

sufficiently evident example, conspicuously congregate in vast 

flocks and so leave our shores in large companies, the majority 
of our summer-visitors slip awav almost unobserved, each ap¬ 
parently without concert with others. Experience here can only 
signify the result of knowledge acquired on former occasions and 
obtained by sight. Now it was stated by C. J. Temminck {Manuel 
d'ornithologie. III. Introd., 1820) many years ago, and so far as 
would appear the statement has not been invalidated, that among 
migrants the young and the old always journey apart and most 
generally bv different routes. The former can have no " experi¬ 
ence," and yet the greater number of them safely arrive at the 
haven where they would be. The sense of sight, essential to a 
knowledge of landmarks, is utterly insufficient to account for the 
success that attends birds which travel by night, or in a single 
flight span oceans or continents. Yet without it the idea of " ex- 

erience " cannot be substantiated. We may admit that inherited 

ut unconscious experience, which is really all that can be meant 
by instinct, is a factor in the whole matter—certainly, as Wallace 
seems to have proved, in originating the migratory impulse, but 
yet every aspect of the question is fraught with difficulty. 

I.ess than nothing is known about the lyeed at which birds fly 
during their long stretches of migration. Gaetke, in his otherwise 
vor,y interesting book, has startled ornithologists by various state¬ 
ments, but his calculations were based upon such crude observa¬ 
tions that the results are ridiculous. For instance, he proved to 
his satisfaction that tlie grey or hooded crow, Corvus cornix, which 
notoriously is not a fast bird, flies from Heligoland to the coast of 
Lincolnshire in England at the rate of one hundred and twenty 
miles an hour. To the little bluethroat he assigned a velocity of 
two hundred and forty miles an hour, a statement as silly as that 
made by some fanciful observer in Portugal who convinced himself 
that " Turtle-doves leaving Kent or Surrey at dawn might easily 
be the very birds that a few hours later were skimming over the 
Portuguese pine forests on their way to Central Africa." Fifty 
miles an hour would be a high average speed for most migratory 
birds, and there are no reliable data to tell how long such birds can 
continue their flight without interruption. All we seem to know 
is that not a few kinds manage, in various parts of the world, to 
cross enormous distances without the chance of a break. It was 
Gaetke's notion that migration was for the most part carried on 
at such a height in the air as to be beyond our ken, and that wtert 
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comes to our percoption consists chiefly of the abortive or unsnccess- 
tul attempts, when birds are checkfd in their course, and being 
unable to proceed present themselves to our sight and hearing. 
Now for obvious reasons birds could not well fly at very great 
heights in very thin air, as experiments with pigeons releasM from 
balloons have shown, and the condor soaring far above the tops 
of the Andes it a myth. The few trustworthy instances in which 
birds have been observed through a telescope passing across the 
face of the moon have naturally yielded but vague calculations 
as to distance and height. W. E. D. Scott (Bull. Nuttall Orn. 
CM. vl. 07-100] computed heights varying from i to a m. 
F. M. Chapman'.s observations (Aui, 1888, pp. 37-39) resulted 
in a height of from 1500 to 13.000 ft.; average, say, i m. If the 
sky is clouded and the birds fly above the clouds the migration 
proceeds l>eyond our kon, and If for some reason or other they are 
Mlow the clouds the phenomenon becomes to us very noticeable. 
It is well known " tlmt on clear and bright nights birds are 
rarely heard passing overhead, while on nights that are overcast, 
misty and dark, especially if slight rain be falling, flocks may often 
be heard almost continuously.” It is in such weather, continues 
Newton, that birds while migrating are most vociferous, doubtless 
with the result that thereby the company of fellow-travellers is 
kept together. 

There yet remain a few words to be said on what may be termed 
Exceptional Migration, that is when from some cause or other the 
ordinary practice is broken through. The erratic movements of 
the various species of crossbili (Loxia) and some aliied forms afford 
perhaps the test-known examples. In England no one can say in 
what part of the country or at what season of the year he may not 
fall in with a company of the common crossbill (L. curvirostra), 
and the like may be said of many other lands. The food of these 
birds consists mainly of the seeds of conifers, and as its supply in 
any one locality is Intermittent or precarious, we may not unreason¬ 
ably guess that they shift from place to place in Its quest, and may 
thus find an easy way of accounting for their uncertain appearance. 
The great band of nutcrackers (Nuctfraga carvocatactes) which in 
the autumn of 1644 pervaded western and central Europe {Bull. 
Acad. Bruxelles, xi. 298) may also have teen actuated by the 
Hauxe motive, but we can hardly explain the roaming of all other 
birds so plausibly. The inroads of the waxwing (Ampelis garru/us) 
have been the subject of interest for more than 300 years, and by 
persons prone to superstitious auguries were regarded as the fore¬ 
runners of dire calamity. Sometimes years have passed without 
the bird being seen in central, western or southern Europe, and then 
perhaps for two or three seasons in succession vasl flocks have 
suddenly appeared. Later observation has shown that this species 
is as inconstant in the choice of its summer- as of its winter-quarters. 
One of the most extraordinary events known to ornithologists is 
the irruption into Europe in 18(13 of Pallas's sand-grau.se {Svrrhaptes 
paradoxus). Of this bird, hitherto known only as an inhabitant of 
the Tatar steppes, a Single specimen was obtained at Sarepta on 
the Volga in the winter of 1848. In May 1859 a pair is said to have 
been killed in the government of Vilna, on ^e western borders of 
the Russian Empire, and a few weeks later five examples were pro¬ 
cured, and a few others seen, in western Europe—one in Jutland, 
one in Holiand, two in England and onein Wales. In iSbo'another 
was obtained at Sarepta; but in May and June 1863 a horde com¬ 
puted to consist of at least 71x1 individuals overran Eurojx.— 
reaching Sweden, Norway, the Faeroes and Ireland in the north¬ 
west, and in the south extending to Sicily and almost to the frontiers 
of Spain. On the sandhills of Jutland and Holland some of these 
birds bred, but they were all killed off. A much greater visitation 
took place in 1888, which met with the same fate. The number 
of birds was quite incalculable, the wave extending from Norway 
to southern Spain. 

In comparison with the periodic annual migrations of so very 
many birds, those of other creatures arc scarce and insignificant, 
excepting fishes. 

Mammals .—Few trustworthy observations have been recorded. 
The most regular and least lirhited migrations seem to be those of 
the eared seals. The walrus also goes each year to the north in 
the summer, further south in the winter. Delphinapterus lettcas, 
one of the Cetacea, ascends the Amoor regularly on the breakuig 
of the ice, a distance of 400 m. up the stream. Some, bats are 
supposed to migrate. The American bison used to roam north 
and south, according to the season, in search of pasture; and 
similar periodic wamferings have often teen recorded of various 
kinds of game on the South African veld. They all are obviously 
a mere matter of commissariat and have iittle to do with the breed¬ 
ing except in the case of seals. 

In one way the lemmuig’s " migrations ” are instructive. They 
are quite sporadic. When, owing to combination of some favour¬ 
able circumstances they suddenly increase, enormous numbers 
forsake the highlands for the lowlands of Norway; not in a 
methodical way, but quite lawlessly; that means to say they radiate 
from their centres of dispersal. At any given spot, however, they 
seem to keep to the same direction, and no obstacles seem to divert 
their course. Those which arrive at the much indented coast are 
knows even to rush into the sea, where of course they get drowned 
There is no sense in this. The overcrowded coniiition of their 


home impels them to leave, and tids contianes blindly. 

They do not attempt to settle anywheretetween their home and 
the sea. A year or two after the imiption not a lemming is there 
to be found, and where during their stampede they come across 
suitatfle districts, they find these already occupied by resident 
lemmings. 

Such and simihir irruptions have no doubt taken place often 
during the world's history; and yet such sporadic stampedee into 
a foreign country hardly ever lead to its regular settlement, especi¬ 
ally when such a country possesses already a kindred fauna of its 
own. 

Fishes. —^Many fishes make periodic migrations for breeding 
purposes, which by their numbers and the distances travelled 
much resemble those of birds, but very little is known about these 
fishes. Take the incredible masses of herrings and their kindred; 
the collecting of the cod and its allies on their breeding-ground. 
According to D. S. Jordan (A Gutde to the Study of Fishes, New 
York, 1905) some kinds are known mainly in the waters they make 
their breeding-homes, as in Cuba, southern California Hawaii or 
Japan, the individuals being scattered at other times through the 
wide seas. The tunny, which has a world-wide distribution, 
arrives o 5 the south coast of Portugal in the montli of May; 
enormous numbers pass through the Straits of Gibraltar and sup¬ 
port great fishing industries in the Mediterranean. In the month 
of August th^ return to the ocean (Apesca do Alum no Algarve em 
iSgS. pur D. (^los de Braganza. Lisboa, 1899; with many maps). 

Many fresh-watq: fishes, as trout and suckers (quoting Jordan) 
forsake the large steams in the spring, a.scending the small brooks 
where their young can be reared in greater .safety. Still others, 
known as anadromous fishes, feed and mature in the sea, but ascend 
the rivers as the impulse of reproduction grows strong. Among 
such fishes are the salmon, shad, alewite, sturgeon and striped 
bass in American waters; Clupea alosa, the Allis shad, and C. finta, 
the Twait shad, Alepocephalus rostratus, the '' maifisch " of Uie 
Rhine, in Europe. “ The most remarkable case of the anadromous 
instinct is found in the king-salmon or quinnat {Unchorhynchus 
tschawyischa), of the Pacific coast. I'liis great fish spawns in 
November, at the age of four years and an average weight of twenty- 
two pounds, lu the Columbia river it begins running with the 
spring freshets in March and April. It spends the whole summer, 
without feeding, in the ascent of the river. By autumn the 
individuals have reached the mountain streams of Idaho, greatly 
changed in appearance, discoloured, worn and distorted. On 
reaching the spawning-beds, which may be louu m. from the .sea 
in the Columbia, over 2000 m. in the Yukon, the female deposits 
her eggs in the gravel of some shallow brook. The male covers 
them and .scrapes the gravel over them. Then both male and 
female drift, tall foremost, helplessly down the stream; nunc, so 
far as certainly is known, ever survive the reproduction act. The 
same habits are found in Uie five other species of salmon in 
the Pacific. The salmon of the Atlantic has a similar habit, but 
the distance travelled is everywhere much less, and most of the 
hook'iawed males drop down to the sea and recover, to repeat the 
act of reproduction." 

Few fishes are katadromnus, i.e. their usual habitat is in rivers 
andiakes, but they descend into the sea for breeding purposes. 
The common eel is the classical example. 

Insects. —D. Sharp makes the following remarks (Cambridge. 
Nat. Hist, vi.) : ” Odunata arc among the few kinds of insects that 
are known to form swarms and migrate. Swarms of this kind 
have been frequently observed in Europe and in North America; 
they usually consist of a species of the genus Libellula, but specie.s 
of various other genera also swarm, and sometimes a swarm may 
consist of more than one species. 

'' Locust swarms do not visit the districts that are subject to 
their invasions every year, but as a rule only after inters al.s of a 
considerable number of years. . . . The irregularity seems to 
depend upon three facts, viz, that the increase of locusts is kept in 
check by parasitic bisects; that the eggs may remain more than 
one year in the ground and yet hatch nut when a favourable season 
occurs, and that the migratory instinct is only efiective when great 
numbers of superfluous individuals are produced. ... It Is well 
established that locusts of the migratory species exist in countries 
without giving rise to swarms or causing any serious injuries. . . . 
When migration of locusts does occur it is attended by remarkable 
manifestations of instinct. Although several generations may 
elapse without a migration, it is believed tliat the locusts when they 
migrate do so in the direction taken by predecessors. They are 
said to take trial flights to ascertain the direction of a favourable 
wind, and that they alight and wait for a change. The most 
obscure point is their disappearance from a spot they have invaded. 
A swarm will alight on a locality, deposit there a number 0^ eggs, 
and then move on. But after a lapse 6f a season or two there will 
be few or none of the species present m the speit invaded. In other 
cases they again migrate after mowth to the land of their 
ancestors. It has been ascertained by the United States Entomo¬ 
logical Commission that such return swarms do occur." 

See J. A. Palmin, Om Foglatnes fiyttningsvdgar (Helsingiprs, 
i'874). Tte same in German: Uhet die Zugstrassen der Vogel 
(Leipzig, 1896). In this and the work of von Middendorfi, already 
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cited, reference is made to almost every important publication on 
the subject of migration, which renders a notice of its verjr exten¬ 
sive literature needless here, and a pretty full bibliographical list 
is given in Giebel’s Thesaurus omiihologiat (i. 14^155). Yet 
mention may be made of Schlegel's Over het irekhtn tier Vogels 
(Harlem, 1818); Hodgson's "On the Migration of the Natatores 
and Grallatores as observed at Kathmandu " in Asiatic Researches 
(xviii. 12S-126), and Marcel de Serres’s Des Causes des mirations 
des animaux et particuliirement des oiseaux et des poissons (Harlem, 
1842). This last, though one of the largest publicatiDns on the 
subject, is one of the least satisfactory, S. F. Baird's excellent 
treatise " On the Distribution and Migrations of North American 
Birds," Am. Journ. Sc. and Arts (2nd sor. 186&), pp. 78-90,187-192, 
.t.ljr347; reprinted Ibis, 1807, pp. 257-293. N. A. Severzofi, 
" Etudes sur le pa.ssage des oiseaux dans I'Asie centrals,” Bull. 
Soc. Nat. (Moscow, 1880), pp. 234-287; Menrbier, “ Die Zugstrassen 
der V640I im europaischen Russland," op. cit. (1880), pp. 291- 
389; I'alm^n, Referat iiber den Stand der Kenntniss des Vogelcuges, 
Intern. Ornith. Congr., Budapest, 1891; W, W. Cooke and C. H. 
Merrinm, Report on Bird Migration in the Mississippi Valley, V.S. Dep. 
Agric.-Economic Omithol., publ. 2 (Washington, 1888); Gaetke, Die 
Vogelwarte Helgoland (Braunschweig, i^i). In English ; Heligo¬ 
land as an Ornithological Observatory (Edinburgh, 1895); A. Newton, 
article " Migration," Diet. Birds (1893). (H. F. G.) 

MIGUEL, MABIA EVARIST (i8o2-i866)^sually known as 
Dom Miguel, whose name is chiefly associaW with his preten¬ 
sions to the throne of Portugal, was the third son of King John 
VI. of Portugal, and of Carlota Joaquina, one of the Spanish 
Bourbons; he was born at Lisbon on the 26th of October 1802. 
In 1807 he accompanied his parents in their flight to Brazil, 
where he grew up an uneducated and fanatical debauchee; 
in 1821, on his return to Europe, it is said that he had not 
yet learned to read. In 1822 his father swore fidelity to the 
new Portuguese constitution which had been proclaimed in 
his absence; and this led Carlota Joaquina, who was an abso¬ 
lutist of the extremest Bourbon type, and haled her hu.shand, 
to seek bis dethronement in favour of Miguel her favourite 
son. The insurrections which ensued (see Portugal) resulted 
in her imprisonment and the exile of Miguel (1824), who spent 
a short time in Paris and afterwards lived m Vienna, where 
he came under the teaching of Metternich. On the sudden 
death of John VI. in May 1826, Pedro of Brazil, his eldest 
son, renounced the crown in favour of his daughter Maria da 
Gloria, on the understanding that she should become the wife 
of Miguel. The la.st named accordingly swore allegiance to 
Pedro, to Maria, and to the constitution which Pedro had 
introduced, and on this footing was appointed regent in July 
1827. He arrived in Lisbon in February 1828, and, regardless 
of his promises, dissolved the new Cortes in March; having 
called together the old Cortes, with the support of the reactionary 
party of which his mother was the ruling spirit, he got himself 
proclaimed sole legitimate king of Portugal in July. Ills 
private life was characterized by the wildest excesses, and he 
used his power to oppose all forms of Liberalism. 

The public opinion of Europe became more and more actively 
hostile to his reign, and after the occupation of Oporto by 
Dom Pedro in 1832, the destruction of Miguel’s fleet by Captain 
(afterwards Sir Charles) Napier off Cape St Vincent in 1833, 
and the victory of Saldanha at Santarem m 1834, Queen Christina 
of Spain recognized the legitimate sovereignty of Maria, and 
in this was followed by France and England. Dom Miguel 
capitulated at Evora on the 29th of May 1834, renouncing 
all pretensions to the Portuguese throne. He lived for some 
lime at Rome, where he enjoyed papal recognition, but after¬ 
wards retired to Bronnbach, in Baden, where be died on the 
14th of November 1866. 

MIHRAB, a term in Mahommedan architecture given to the 
niche which in a mosque indicates the direction of Mecca, 
towards which the Moslems turn when praying. 

MIKADO (Japanese for “exalted gate”), the poetical title 
associated by foreign countries with the sovereign of Japan; 
the Japanese title, corresponding to “ emperor,” is tenno, the 
term k^ei being used of his function in relation to external 
affairs. By the constitution of 1889, the emperor of Japan 
transferred a large part of his former powers as absolute monarch 
to the representatives of the people, but as head of the empire 
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he appoints the ministers, declares war, makes peace and con¬ 
cludes treaties, acting generally as a constitutional sovereign, 
but with all the personal authority attaching to his august 
position. The history of the mikados goes buck to very early 
times, but from 1600 to 1868 the real power was in the hands 
of the shoguns, who nevertheless were in ceremonial theory 
always successively invested with their authority by the mikado. 
The revolution of 1867 restored the real power into the mikado’s 
hands. (See Japan ; History; and Mutsu-Hito.) 

MIKIR 6 , a hill tribe of India, occupying two or three detached 
tracts in Nowgong and Sibsagar districts of eastern Bengal and 
Assam, known as the Mikir hills. In 1901 their total number 
was returned as 87,056. Mikir is the name given to them by the 
Assamese; they call themselves Arleeng, which means “ man " in 
general. They have long settled down to agriculture, and are 
distinguished from the tribes around them by the absence of 
savagery. Their language, which has been studied by mission¬ 
aries, seems to coimect them with the Kuki-Chin stock on the 
Burmese frontier. 

See Sir C. Lyall, The Mikirs (1908). 

MIKLOSICH, FRANZ VON (1813-1891), Austrian philologist, 
was born at Lutlenberg, Styriu, on the 29th of November 1813. 
He graduated at the university at Gratz as a doctor of philo¬ 
sophy, and was for a time professor of philosophy there. In 1838 
he went to Vienna, where he took the degree of doctor of law. 
He devoted himself, however, to the study of Slavonic languages, 
abandoned the law, and obtained a post In the imperial hbraty, 
where he remained from 1844 to 1862. In the former year he 
published a noteworthy review of Bopp’s Comparative Grammar, 
and this began a long series of works of immense erudition which 
completely revolutionized the study of Slavonic languages. In 
1849 Miklosich was appointed to the newly created chair of 
Slavonic philology at the university of Vienna, and he occupied 
it until 1886. He became a member of the Academy of Vienna, 
which appointed him secretary of its historical and philosophical 
section, a member of the council of public instruction and of the 
upper house, and correspondent of the French Academy of 
Inscription, His numerous writings deal not only with the 
Slav languages, but with Rumanian, Albanian, Greek, and the 
language of the gypsies. Miklosich died on the 7th of Morcli 
1891. 

MILAN (Ital. Milano, Ger. Mailand, anc. Mediolanum, q.v.), 
a city of Lombardy, Italy, capital of tlie province of Milan, 
93 m. by rail E.N.E. of Turin. Pop. (1881), 321,839; (1906), 
560,613. It is the seat of an archbishop, the headquarters of 
the 11 , army corps, the chief financial centre of Italy and tlie 
wealthiest manufacturing and commercial town in the country. 
It stands on the little river Olona, near the middle of the 
Lombard plain, 400 ft. above sea-level. 

The plain around Milan is extremely fertile, owing at once to 
the richness of the alluvial soil deposit^ by the Fo, Ticino, Olona 
and Adda, and to the excellent system of irrigation. Seen from 
the top of the cathedral, the plain presents the appearance of a 
vast garden divided into square plots by rows of mulberry or 
poplar trees. To the east this plain stretches in an unbroken 
level, as far as the eye can follow it, towards Venire and the 
Adriatic; on the southern side the line of the Apennines from 
Bologna to Genoa closes the view; to the west rise the Maritime, 
Cottian and Giaian Alps, with Monte Vise as their central point; 
while northward are the Pennine, Helvetic and Rhaetian Alps, 
of which Monte Rosa, the Saasgrat and Monte Leone are the 
most conspicuous features. In the plain itself lie many small 
villages; and here and there a larger town like Monza or S^nno, 
or a great building like the Certosa of Pavia, makes a white 
point upon the greenery. Tlie chmate is changeable and trying; 
in summer it is mtensely hot, in winter very cold. Snow is often 
seen, and the thermometer is frequently twlow freezing-point. 

In shape Milan is a fairly regular polygon, and its focus is 
the splendid Piazza del Duomo, from whi(± a number of brood 
modem streets radiate in all directions. These streets are 
connected by on inner circle of boulevards, constructed just 
outside the canal, which marks the* site of the town moat. The 
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arches of Porta Nuova are almost the last trace of the inner 
circuit, constructed after the destruction of the city by Frederick 
Barbarossa, to which also belonged the Porta dei Fabbri, de¬ 
molished in 1900. Curious reliefs from the Porta Romana are to 
be seen in the museum. Within this circle the majority of the 
streets are narrow and crooked, while those between it and the 
bastions, though broader on the whole, have but little regularity. 
An outer circle of boulevards, planted with trees and com¬ 
manding the view of the suburbs, lies just beyond the present 
walls of the city, erected by the Spaniards in the i6th century; 
the entire length of these boulevards is traversed by an 
electric tramway 7 m. long. 

Occupying one end of the Piazza del IJuomo is the famous 
cathedral. It is built of brick cased in marble from the quarries 
which than Galeazzo Visconti gave in perpetuity to the cathedral 
chapter. It was begun in 138b. The name of the original 
architect is unknown, but it is certain that many German master- 
masons were called to Milan to assist the Italian builders. It 
was then the largest church in existence, and now, after St 
Peter’s at Rome and the cathedral of Seville, the Duomo of 
Milan is the largest church in Europe; it covers an area of 14,000 
sq. yds. and can hold 40,000 people. The interior is 486 ft. 
long, i8() ft. wide; the nave is 157 ft. high, and the distance from 
the pavement to the top of the tower is 356 ft. The style is 
Gothic, very elaborately decorated, but it shows many peculiar¬ 
ities, for the work was continued through several centuries and 
after many designs by many masters, notably by Amadeo, who 
carried out the octagonal cupola (the pinnacle of w'hich dates 
from 1774), and by Tibaldi, who laid down the pavement and 
designed a baroque facade. This last feature was begun after 
Tibaldi’s design in 1615, but was not finished till T805, when 
Napoleon caused the work to be resumed. With its Renaissance 
windows and portals this facade, though good in itself, was 
utterly out of keeping with the general stylo of the church, and 
in 1900 the removal of the inharmonious features was begun, 
to be replaced in a style strictly in accordance tyith the Gothic 
style of the rest of the building from the dc.signs of Giuseppe 
Brentano. In shape the church is cruciform, with double 
aisles to the nave and aisles to the transepts. The roof is 
supported by fifty-two pillars with canopied niches for statues 
in.stcad of capitals; the great windows of the choir, reputed to 
be the largest in the world, are filled with .stained glass of 
1844. To the right of the entrance is the tomb of Arcli- 
bishop Heribert, the champion of Milanese liberty, while 
beside him rests Archbishop Otto Visconti, the founder of that 
family as a reigning house. The large bronze candelabrum in 
the left transept h. said to he 13th-century work. In a crypt 
under the choir lies the body of the cardinal saint Carlo Borromeo, 
who consecrated the cathedral in 1577. It is contained in a 
rock-crystal shrine, encased in silver, and is vested in full ponti¬ 
fical robes blazing with jewek. The roof of the cathedral is 
built of blocks of marble, and the various levels are reached by 
staircases carried up the buttresses; it is ornamented with a 
profusion of turrets, pinnacles and statues, of which last there 
are said to be no fewer than 4440, of very various Styles and 
periods. In front of the cathedral rises a colossal bronze 
equestrian statue of Victor Emmanuel II. 

There are two noteworthy palaces in the Piazza del Duomo. 
The first is the Palazzo Reale dating from 1772, but occupying 
the site of the earliest mansion of the Viscontis and the Sforza; 
its great hall is a handsome chamber with a gallery supported 
by caryatides. Built into the palace is the ancient church of 
.San Gottardo, a Romanesque building which was built by 
Azzone Visconti in 1328-1339, and was the sceneof the murder of 
Giovemni Maria Visconti in 1412. Its campanile is a beautiful 
example of early Lombard terra-cotta work. The second 
palace is that of the archbishops, the fine fa9ade of which is the 
work of Fabio Magnone. It has an older north colonnade, by 
some attributed to Bramante, but, like many other buildings, 
without sufficient evidence, and a fine court with double colon¬ 
nades by Tibaldi, to whom the back facade is due. The Palazzo 
della Ragione, erected in the Piazza dei Mercanti, just west of 


the Piazza del Duomo, the central point of the medieval city, 
in 1323-1238 by the podestk, Oldrado da Tresseno, whose eques¬ 
trian portrait in high relief adorns it, still exists in fine preserva¬ 
tion. It is a brick edifice with a portico on the ground floor and 
a large hall on the upper. Glose by to the south is the beautiful 
Loggia degli Osii, erected in 1316, with two loggie or open 
porticos, one above the other, in black and white marble. 

Among the most interesting buildings in Milan is the ancient 
church of S. Ambrogio. Here St Ambrose baptized St Augus¬ 
tine ; here he closed the doors against the emperor Thoodo.sius after 
his cruel massacre at Thessalonicu; here the Lombard kings and the 
early German emperors caused themselves to be crowned witli the 
iron crown of Lombardy, and the pillar at wliicli fliey took their 
coronation oaths is preserved under the lime-trees in the piazza. 
The church was built by St Ambrose early in the 4th-century (on 
the site of a temple of Bacchus it is said), but as it stands it is a 
Romanesque basilica of the 12th century, recently weU restored 
(like many other churches in Milan), with a brick exterior, like so 
many churches of Milan and lorobardy, curious galleries over the 
facade, and perhaps the most perfectly preserved atrium in exist¬ 
ence. 'I'hc wooden door belongs to the original 4th-century church; 
it has carvings with scenes from the life of David. In a great 
silver reliquary (modern) in the crypt lie the bones of St Ambrose, 
above wliich rises lugh altar, which retains its original decora¬ 
tions, the only inlBt example of its period (833). These consist 
of relicts in gold ana silver enriched with enamel and gems, and are 
the work of one Vuolfvinus, a German. The baldacchino, with 
sculptures of the izth or early 13th century, is borne by four ancient 
columns of porphyry, with gth-century capitals. In the tribune 
are line mosaics of the 9th century, which, IJurckhardt remarks, 
completely break with Byzantine tradition. In tlie side chapel of 
S. Satiro are even earlier mosaics (5th century); there are also fine 
frescoes by Borgognone and Bernardino Lanini. The lofty brick 
campanile (789-824) is among the earliest in Italy, and is decorated 
with coloured majolica disks. The court of tlie neighbouring 
caiionica is by Bramante, and so also may be the design ol the 
cloisters ol tlie monastery of S. Ambrogio, now the military hospital. 
S. Lorenzo, in the south portion of the town, dates from before 
A.D. 538, thus being practically contemporary with S. Vitale at 
Ravenna (though Burckliardt considers it to belong to about 
A.D. 30U, and to lie a part of the thermae or palace of Maximian), Imt 
was burnt down anti restored in 1071 (in the restoration Corinthian 
capitals were used as bases). Thirty-tliree years later part of it 
collapsed, and a second fire followed in 1124. It was restored, 
but collapsed again 111 1573, and a great part of it had to be re¬ 
constructed, including tbe dome (1.^4-1391). (The cliapel of 
S. Aquilino, possibly a part of the original structure, contains 
mosaics of the 5th or (ith century.) In plan the church is an 
octagon, supported at the comers by four square towers in brick¬ 
work, which belong to the original stmeture. The interiqi 
two orders is a very fine one, and its influence on Renaissance 
architects has been very considerable. S. Eustorgio, one of the 
largest Gothic churches in Milan, with some Romanesque survivals, 
dates, as it stands, with its campanile, from the end of the t3th 
century, and has a modern fagane in the old style. It has some 
interesting medieval works of sculpture, and a fine chapel (Cappella 
I’ortinaril, with a good dome and a beautiful frieze of angels, built 
by Michelozzo in 1402-1468, and containing the splendid sculptured 
tomb (a marble sarcopliagus with reliefs, supported by statues) of 
Peter Martyr (i/.v.), the masterpiece of Giovanni di Balduccio of 
Pisa (1339); the walls of the chapel are decorated with important 
frescoes by Vincenzo Foppa of Brescia. S. Simpliciano, too, 
though originally Romanesque, is now in the mam Gothic, and 
has been much altered. 

S. Vincenzo in rtato (833), now restored to its basilican form, 
with nave and two aisles divided by columns and three apses, and 
with small, flat arcading on the exterior, which is in brickwork; S. 
Satiro, founded in 879; S. Bablla, also restored to its original form, 
&c., are interesting for their Romanesque architecture. The small 
domed stmeture on the left of S. Satiro is earlier than the church, 
while the campanile is part of the original stmeture, though pre¬ 
ceded in date by that of S. Ambrogio. which is one of the earnest 
genuine campanili in Italy (789-824). The reconstruction of the 
church of S. Satiro was Bramante’s earliest work in Milan (after 
147(1). The choir is painted in perspective (there was no room to 
build one), the earliest example of this device, whicli was so fre¬ 
quently used in baroque architecture. The octagonal .sacristy 
(before 1488), witli niches below and a gallery above, with stucco 
decorations by Bramante himself (the frieze with putti and medal¬ 
lions is ascriTCd to Caradosso), is a masterly work, and one his 
best. The Cistercian abbey-church of Chiaravalle, si m. south of 
Milan, is a fine brick building in the plan of a Latin cross, with nave 
and two aisles with round pillars, wdth a lofty domed tower, In the 
so-called Romanesque Transition style, having comparatively 
slender round pillars and cross vaulting, while the exterior is still 
quite Romanesque. It was founded in 1135 by St Bernard and 
consecrated in 1221. It is interesting as the model for tbe plan of 
many other churches in Lombardy, e.g. S. Maria del Carmine and 



Sr FnuiciQaco in Pavia. S. Marco, modiemized inaidet atill retains 
a l^utiiid fa9ado of 1254 and a tower—in brick as elsewhere— 
and contains another tomb by Balduccio. S. Maria Incoronata is 
unique as a double Gothic church, in the horizontal sense (1451- 

1487)- 

Of the secular buildii^s of the beginning of the 15th centui^, 
the most notable is the ralazzo Borromeo, which still preserves its 
Gothic courtyard. It has a good collection of Lombard pictures. 
At no great distance from S. Ambrogio, in the Corso Magenta, is 
the church of Santa Maria delle Grazie, built by the Dominicans 
about 1400, to which the Gothic facade and nave belong. The 
choir, crossing, and beautiful sixteen-sided dome, with the elegant 
external decorations in terra-cotta and marble, are by Bramante 
(c. 1492). Adjoining the church is the convent, long used as 
barracks. Leading from the hne cloisters, also the work of 
Bramante, is the former refectory, on the walls of which 
Leonardo da Vinci painted his celebrated “ Last Supper,” a work 
which is unfortunately in a bad stale of preservation. 

Farther along the Corso, but nearer trie Piazza del Duomo, is 
San Maurizio, the interior of which is covered by exceedingly 
effective frescoes by Luini and his contemporaries. The interior 
was erected by Giovanni Dolcebuono, a pupil ol J^ramante, to whom 
is also due S. Maria pres.so S. Celsu (the interior and the baroque 
fayadc arc by Alessi). Thence the Via Hollo lead.s to the Piazza 
della Rosa, in which is situated the renowned Biblioteca Ambrosiana, 
erected in i0o3-i(>o9 by Fabio Manzone, to whom the Palazzo del 
Senate) Is also due, rich in MSS. In the same building there is 
also a picture gallery, in which is Kaphacr.s cartoon for his fresco 
the ” School of Athens ” in the Vatican. Situated just within the 
Naviglio, the canal encircling the inner town (acljacent to San 
Nazaro. which contains Bernardino Lanini's \fi. 154*)] masterpiece, 
the ■' Martyrdom of St Catherine ”), is the Ospetlulc Maggiorc. 
Tills institution, which can accommodate 2400 patients, was founded 
in the reign of France.sco Sfurza. The principal court (there are 
nine in all) is surrounded by fine arcades of the J7tli century by 
Kicchini. The entire edifice is covered externally with terra-cotta, 
and its fa9ade, designed by the Idorcntino Antonio Avcrulino 
(Filarete) and begun in 1457. is superior to any other of the kind 
in Milan. 

The city is rich in works of art, for Milan, with the introduction 
of the early Renaissance style by Filarete and Michelozzo after 
1450, became the home of a Lombard school of sculpture, among 
the chief masters of which may be mentioned Giovanni Antonio 
Amadeo, or Omndeo,* of Pavia (i447-r522), Cristoforo Solari, 
and, the last of them, Agostino Busti, known as Bambaiu (r. 
1480-154S), whose work may be seen in the cathedrals of Como 
and Milan and in the Certosa di Pavia. Subsequently, towards 
the close of the J5th century, the refined court of Lodovico Sforza 
attracted such celebrated men as Bramante, the architect, 
Gauffino Franchino, the founder of one of the earliest musical 
academies, and Leonardo da Vinci, from whose school came 
Luini, Boltraffio, Gaudenzio Ferrari, Marco d’Oggiono, &c. 
Later, Pellegrino Tibaldi and Galeazzo Alessi of Genoa (the for¬ 
mer a man of very wide activity) were the chief architects, and 
Leone Leoni of Arezzo the chief sculptor. In .still more recent 
times Bectaria (1738-1794) as a juri.st, Monti (1754-1828) as a 
poet and Manzoni (1785-1873) as a novelist, have won for the 
Milanese a high reputation. 

The picture gallery of the Urcni, one of the finest in Italy, occupies 
an ImposinR palace with a good cour^ard by Ricchini. It was 
built as a Jesuit college in 1651, but since 1770 has twen the seat 
of the Accademia di ^llc Arti, and contains besides the picture 
gallery a library of some 300,000 volumes, a collection of coins 
numbering about bo,000, and an excellent observatory founded in 
iTbb. The Brera Gallery, the nucleus of which was formed in 
180O, possesses Rapluiel's famous " Sposalizio," and many pictures 
and frescoes by Luini, Gaudenzio Ferrari and Bramantino; the 
collection of the works of Carlo Crivelli (ft. 1480) affords an in¬ 
structive survey of his work, which connects the Paduan school 
with the Venetian, here particularly well represented by works of 
Paolo Veronese, Paris Bordone, Gentile Bellini, Cima da Conegliano, 
Bonifazio, Moroni and Carpaccio. Additions are continually 
made to it. 

The Castel Sforiesco, or Castle of Milan, stands in the Farco 
Nuovo; it was built in 1450 by Francesco Sforza on the site of one 
erected by Galeazzo 11 . Visconti (135J-1378) and demolished in 
1447 by the populace after the death of Filippo Maria Visconti. 
After suffering many viciasitudes and being partially destroyed 
more than once, it was restored—including especially the splendid 
entrance tower by Antonio Ayerulino (Filarete, 1451-1433), de¬ 
stroyed by a powder explosion in 1521—in the 15th-century style 
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archaeological museum is housed here oth 

Roman and pre-Ro!nan objects it contains fr^enfa ot we »» 
centnry basilira of Santa Maria in Aurona, on# 01 we nist exampira 
of vaulted Lombard architecture; the bas-relieM of the MCienr 
Porta Rotnana of Milan, representing the return of the MilaneW 
in 1171 after the defeat of Barbarossa; the remains of the church 
of Santa Maria in Brera, the work of Balduccio da Pisa; the grandiose 
sepulchral monument of Bernabb Visconti formerly in the church 
of San Giovanni in Conca; the tomb of Regina della Scala, the wife 
of Bemabb; the funeral monument of the Rusca family; the great 
portal of the palace of Pigello Portinari, seat of the Banco Mediceo 
at Milan, a work of Michelozzo; a series of Renaissance sculptures, 
including works by Amadeo Mantegazza, Agostino Busti (sur- 
named Bambaia), including fragments of the tomb of Gaston de 
Foix. Several of the rooms occupied by the archaeological mnteum 
bear traces of tlie decorations executed under Galeazzo Maria and 
Lodovico il Moro, and one oi them has a splendid ceiling with trees 
in full foliage, painted so as to cover the whole vaulting, ascribed 
to Leonardo da Vinci. In the upper rooms is placed a large collec¬ 
tion of Milanese and central Italian ceramics, stuffs, furniture, 
bronzes, ivories, enamels, glass and historical relics; together with 
a picture gallery containing works by Vincenzo Foppa, Gianpietrino, 
Boltraffio, Crivelli, Pordenqne, Morone, Cariani, Correggio, Antonello 
da Messina, Tiepolo, Guardi, Potter, Van Dyck and Ribeira. 

The finest of the modern thoroughfares of Milan is the Via 
Dante, constructed in 1888; it runs from the Piazza de’ Mercanti 
to the spacious Foro Bonaparte, and thence to the Parco Nuovo, 
the great public garden in which stands the Gastello Sforzesco. 
This park was once a national drilling ground, which was taken 
over by the municipality with a view to erecting upon it a new 
residential quarter, rendered necessary by the phenomenal 
growth of the city during the la,st twenty-five years of the 19th 
century. This design was happily abandoned, and around the 
Parco Nuovo has grown up a new quarter of wide streets, 
spacious gardens and private villas. 

To the north of the castle is the Arena, a kind of circus erected 
by Napoleon in 1805; while facing the castle on the opposite 
side of the park is the Arco della Pace, begun by Napoleon in 
1806 from the designs of Cagnola to mark the beginning of the 
Simplon Road, but finished by the Austrians in 1833. Leading 
east-north-east from the Piazza del Duomo, the centre of 
Milanese traffic, especially of electric trams, is the Corso Vittorio 
Emanuele. Connecting the piazza with the neighbouring 
Piazza della Scala is the famous Galleria Vittorio Emanuele, a 
great arcade in the form of a Latin cross, with on octagon in the 
centre, crowned at the height of 160 ft. with a glass cupola; it is 
roofed with glass throughout, and is 320 yds. long, 16 yds. wide 
and 94 ft. high. It has splendid facades at each end, and was 
constructed in 1865-1867 at the cost of £320,000; it is the finest 
of its kind in Europe. 

In the Via Morone near the Piazza della Scala is a collection 
of art treasures bequeathed to the town in 1879 by a Milanese 
patrician, the Cavaliere Poldi-Pezzoli. It comprises valuable 
pictures, textile fabrics, arms, armour and a number of antiqui¬ 
ties, and is exhibited in the house once occupied by the founder. 

In the middle of the neighbouring Piazza della Scala stands 
Magni’s monument of Leonardo da Vinci (1872). Opposite is 
the celebrated Teatro della Scala, built in 1778 on the site of a 
church founded by Beatrice della Scala, wife of Bemab6 Visconti. 
After the San Carlo at Naples it is the largest theatre in Europe, 
and can seat 3600 spectators. Looking on to the piazza is the 
fine Palazzo Marino, the seat of the municipality since 1861; it 
was built by Galeazzo Alessi in 1558, to whom the side facade 
and the court are due, but was not completed until 1890, when 
the main facade was erected by Luca Beltrami. S. Fedele by 
Tibaldi (15^) is close by. Milan has a royal scientific and 
literary academy with a faculty of philosophy, a royal technical 
institute, a school of veterinary science, a royal school of agricul¬ 
ture, a polytechnic with the Bocconi commercial school (founded 
1898) and numerous other learned and educational institutions. 
Milan has long been famous as one of the great musical centres 
of Europe, and numerous students resort here for their musical 
education. There are many philanthropic institutions, the most 
interesting of which is the Albergo Popolare, an establishment 
conducted on lines similar to the houses established in England 
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by Lord Rowton in 1894. Sport and athletics are provided by a 
number of clubs, notably the Touring Club Italiano, founded in 
1804. 

The modem industrial develnpmuut of Milan, with its suburbs 
and oeighbouring towns, such as Monza, Gallarate, Saronno, Busto 
Arsizio and Legnano, has been noteworthy. Machine-making on 
a large scale is carried on by firms widely celebrated for the con¬ 
struction of locomotives, railway trucks and carriages, steam- 
boilers and motors, turbines, pumps, nicta] bridges and roofs. 
Minor industries are represented by workshops fur the production 
of surgical, musical and geodetic instruments; of telephone and 
telegraph accessories; dynamos, sewing-machines, bicycles and 
automobiles. There is also a large carriage industry. In textile 
industries silk holds the first place. The amount of silk handled 
and woven hi Milan is greater tlian that dealt with at Lyons. 
Spinning and twisting are as highly developed as the weaving 
industry. Milan is also the centre ol the Italian cotton industry. 
Cotton-weaving, dyeing and printing are extensively carried on. 
Luieu, flax, jute and wool are also spun and woven. The Milanese 
manufactures of articles in caoutchouc and of electric cables have 
acquired a world-wide reputation. In typography Milan is re¬ 
nowned principally fur its musical editions and for its heliutypu 
and zincutypu establishments. There is, besides, a huge production 
of posters for advertisement. The manufacture of furniture of all 
kinds is still extensively carried on, Milan being tlie chief Lombard 
market and centre of exportation. The towns of Cantu, Meda, 
Lissone and Canigo supply Milanese firms with most of their mer¬ 
chandise, the tumiture being made by the workmen at their own 
homes with materials supplied by tlie Milanese buyers, who also 
advance the capital necessary for working expenses. Theatrical 
costumes and appliances arc also made in Milan, which is an im¬ 
portant theatrical centre. House industry is still widely dillused 
m Milan itself, especially as regards working in gold, silver, vulcanite, 
bronze and leather. The motive power for much of the house 
industry is supplied by electricity. The electricity is partly 
furnished by hynraulic works at Paderno, 24 m. from Milan; the 
horse-power is continually being increased owing to new needs. 
Gas IS also much used. Milan is also a centre of the export trade 
ill ehi'csc'; chocolate, biscuits, &c., are also manufactured. 

The municipal schools of Milan arc as well organized as any in 
Italy, and the exhibit in connexion with them at the great inter¬ 
national exhibition of 1906 was of interest. There were, in 1907, 
yfi buildings for schools and 47,968 pupils, while in the evening and 
iioliday classes there were 10,724 older pupils; 2,109,920 free rations 
and zij,r.t5 paid rations were distributed to 10,31(1 pupils, and 
douches were supplied. Pizzoli's Tavolo Psicoscopico fur examining 
the mental qualities of the pupils is of interest. The international 
exhibition of 1906 held in Milan was of considerable importance, 
all the leading states of the world taking part in it. luc retro¬ 
spective exhibition of means of transport was interesting in view 
ol the recent opening of the Simplon tunnel, the occasion of the 
exhibition. Among the mo.st noteworthy 'exhibits were those of 
machinery, of automobiles and bicycles, of agriculture, of transports 
by sea, ot modem art and architecture, of Italian home industries, 
oi the city ol Milan; besides which, all the countries exhibiting had 
their own separate pavilions. 

Until 1898 the octroi circle did not extend beyond the walls; 
but in that year it was found necessary, owing to the growth of the 
city and of municipal expenditure, to include the external quarters 
or Coqii Saiiti (a name also applied to the extramural portions of 
Cremona and Pamal, with their large industrial population. Sined 
that time municipal finance has been in a prosperous condition. 

The water supply, from wells some 150 ft. deep in the sub-soil, 
is fairly good; one of the towers of the CasteJlo Sforzeeco is used as 
a distributing centre, while the sewerage system ennsUts of 48 m. 
of sewers on the single clianncl priticiulc, with collectors di.scharging 
into the Vettabia, a tributary of tlio Lambru. ■ ' 

In iSOo a large cemetery, the Cimitero Monnmentale was opened, 
but found to be insufficient, it I's reserved for important monilmonts, 
that of Musocco, 3 m. from the city, being used lor general putixises. 

UisUtry (For earlier history see Mediolanum). —After the 
establishment of the Lombard capital at Pavia in 569 Milan 
remained the eentre of Italian opposition to the foreign conquest. 
The Lombards were Arians, and the archbishops of Milan from 
the days of Ambrose had been always orthodox, lliough the 
.struggle was unequal, tiieir attitude of resolute opposition to the 
Lombards gained for them great weight among the people, who 
felt that their archbishop was a power around whom they ijiight 
gather for the defence of their liberty and religion. All the 
innate hatred of the foreigner went to strengthen the hands of 
the archbishops, who slowly acquired, in addition to their spiri¬ 
tual authority, powers military, executive and judicial. TLese 
pq^s they came to admini^ttf through their delegates, called 
VMilunts. When the Loi>lbara'ki«gdom lell before the Franks 
1^^. Charlemagne in 774, the archbishops of Milan were still 


further strengthened by the close alliance between Charles and 
the Church, which gave a sort of confirmation to their temporal 
authority, and also by Charles’s policy of breaking up the great 
Lombard fiefs and dukedoms, for which he substituted the 
smaller counties. Under the confused government of Charles’.s 
immediate successors the archbishop was the only real power 
in Milan. But there were two classes of difficulties in the situa¬ 
tion, ecclesiastical and political; and their presence had a marked 
effect on the development of the people and the growth of the 
commune, which was the next stage in the history of Milan. On 
the one hand the archbishop was obliged to contend against the 
heretics or against fanatical reformers who found a following 
among the people; and on the other, since the archbishop was 
the real power in the city, the emperor, the nobles and the people 
each desired that he should be of their party; and to whichever 
party he did belong he was certain to find himself violently 
opposed by the other two. From these causes it sometimes 
happened that there were two archbishops, and therefore no 
central control, or no archbishop at all, or el.se an archbishop in 
exile. The chief result of the.se difficulties was that a spirit of 
independence and a capacity of judging and acting for themselves 
was developed in the people of Milan. The terror of the Hun- 
nish invasion, in 899, further assisted the people in their progress 
towards freedom, for it compelled them to take arms and to 
fortify their city, rendering Milan more than ever independent 
of the feudal lords who lived in their castles in the country. 
The tyranny of these nobles drove the peasantry and smaller 
vassals to seek the protection for life and property, the ei^ualiiy 
of taxation and of justice, which could be found only inside the 
walled city and under the rule of the archbishop. Thus Milan 
grew populous, and learned to govern itself. Its inhabitants 
became for the first time Milanese, attached to the standard of 
St Ambrose—no longer .subjects of a foreign conqueror, but a 
distinct people, with a municipal life and prospects of their own. 
For the further growth of the commune, the action of the great 
archbishop, Hcribcrt (1018-1045), the establishment of the 
carroccio, the development of Milanese supremacy in Lombardy, 
the destruction of l/ 3 di, Como, Pavia and otiicr neighbouring 
citic.s, the exhibition of free spirit and power in the Lombard 
league, and the battle of Legnano, .see the articles Italy and 
Lombards. In 1157 an almost eireular moat, still preserved in 
the inner canal or Naviglio, was constructed round the town; 
but in nCi2 Frederick Barharossa took and almost entirely 
destroyed the city, only a few churches surviving. The city 
with its walls wa.s, however, rebuilt five years later by the allied 
cities of Bergamo, Brescia, Mantua and Verona. 

After the battle of Legnano, in 1174, although the Lombard 
cities failed to reap the truil of their united action, and fell to 
mutual jealousy once more, Milan internally began to grow in 
material prosperity. After the peace of Constance ('183) the 
city walls were extended; the arts flourished, each in its own 
quarter, under a syndic who watched the interests of the trade. 
The manufacture of armour was the most important industry. 
During tlie struggles with Barbarossa, when freedom seemed on 
the point of being dc.stroyed, many Milanese vowed them.selves, 
their goods and their families to the Virgin should their city 
come safely out of her troubles. Hence arose the powerful 
fraternity of the “ UmiliaU,” who established their headquarters 
at the Brera, and began to develop the wool trade, and subse¬ 
quently gave the first impetus to tlie production of silk. From 
this period also date the irrigation works which render the Lom¬ 
bard plain a fertile garden. The government of the city con¬ 
sisted of (a) a parlamento or consiglio grande, including all who 

P ossessed bread and wine of their own—a council soon found to 
e unmanageable owing to its .size, and reduced fir.st to 2000, 
then to 1500-and finally to 800 members; (b) a credejiza or 
committee of 12 members, elected in the grand council, for 
the despatch of urgent or secret business ; (r) the consuls, the 
executive, elected for one year, and compelled to report to the 
great council at the term of their office. 

. The bitter and well-balanced rivalry between the nobles and 
the people, and the endless danger to which it exposed the city 
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owing to the iact that the nobles were always ready to claim the 
protection of their feudal chi^, the emperor, brought to the front 
two noble families as protagonists of the contending factions— 
the Torriani of Valsassina, and the Visconti, who derived their 
name from the office of delegates which they had held under'the 
archbishops. After the battle of Cortenova, in 1237, where 
Frederick II. defeated the Guelph army of the Milanese and 
captured their carroccio, Pagano della Torre rallied and saved 
the remnants of the Milanese. This act recommended him to 
popular favour, and he was called to the government of the city 
—but only for the di.stinct purpose of establishing the “ catasta,” 
a property tax which should fall with equal incidence on every 
citizen. This was a democratic measure which marked the 
party to which the Torriani belonged and rendered them hateful 
to the nobility. Pagano died in 1341. His nephew Martino 
followed as podestii in 1256, and in 1259 as signore ol Milan— 
the first time such a title was heard in Italy. The nobles, who 
had gathered round the Visconti, and w'ho threatened to bring 
Ezzelino da Romano, the Ghibelline tyrant of Padua, into the 
city, were defeated by Martino, and 900 of their number were 
captured. Martino was followed by two other Torriani, Filippo 
his brother (1263-1265) and Napolconehis cousin (1265-1277), 
as lords of Milan. Napoleone obtained the title of imperial 
vicar from Rudolph of Hapsburg. But the nobles under the 
Visconti had been steadily gathering strength, and Napoleone 
was defeated at Desio in 1277. He ended his life in a wooden 
cage at Gostel Baradello above Como. 

Otto Visconti, archbishop of Milan (1262), the victor of Desio, 
became lord of Milan, and founded the liousc of Visconti, who 
ruled the city— except from 1302 to 1310—till 1447, giving twelve 
lords to Milan. Otho (1277-1295), Matteo (1310-1322), Galeaizo 
(1322-1,328), Azzo 11328-1339), Lucchino (13,39-1349) and 
Giovanni (1349-1354) followed in succession. Giovanni left 
the lordship to three nephews—Malteo, Galeazzo and Bernabd, 
Matteo was killed (1355) bv his brothers, who divided the 
Milanese, Bemab6 reigning in Milan (1354-1385) and Galeazzo 
in Pavia (1354-1378I. Galeazzo left a son, Gian Galeazzo, who 
became sole lord of Milan by seizing and imprisoning his uncle 
Bernabd. It was under him that the cathedral of Milan and 
the Certosa di Pavia were begun. He was the first duke of Milan, 
having obtained that title from the emperor Wenceslaus. His 
sons Giovanni Maria, who reigned at Milan (1402-1412), and 
Filippo Maria, who reigned at Pavia (1402-1447), succeeded him. 
In 1412, on his brother’s death, Filippo united the whole duchy 
under his sole rule, and attempted to carry out his father’s policy 
of aggrandizement, but without success. 

Filippo was the last male of the Visconti house. At his death 
a republic was proclaimed, which lasted only three years. In 
1450 the general Francesco Sforza, who had married Filippo’s 
only child Bianca Visconti, became duke of Milan by right of 
conquest if by any right. Under this duke the castello was 
rebuilt and the canal of the Martesana, which connects Milan 
with the Adda, and the Great Hospital were carried out. Fran¬ 
cesco was followed by five of the Sforza family. His son 
Galeazzo Maria (1466-1476) left a son, Gian Galeazzo, a minor, 
whose guardian and uncle Lodovico (il Moro) usurped the duchy 
(1479-1500). Lodovico was raptured in 1500 by Louis XII. of 
France, and Milan remained for twelve years under the French 
crown. In the partial settlement which followed the battle of 
Ravenna, Massimiliano Sforza, a prot6g6 of the emperor, was 
restored to the throne of Milan, and held it by the help of the 
Swiss till 1515, when Francis 1 . of France reconquered the Milan¬ 
ese by the battle of Marignano, and Massimiliano resigned the 
sovereigntv for a revenue from France. This arrangement did 
not continue. Charles V. succeeded the emperor Maximilian, 
and at once disputed the possession of the Milanese with Francis. 
In 1522 the imperialists entered Milan and proclaimed Francesco 
Sforza (son of Lodovico). Francesco died in 1535, and with him 
ended the house of Sforza. From this date till the War of the 
Spanish Succession (i7i4)Milan was a dependency of the Spanish 
crown. At the close of that war it was handed over to Austria; 
and under Austria it remained till the Napoleonic campaign of 
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1796. For the results of that campaign, and for the history of 
Italian progress towards independence, in which Milan played a 
prominent part by opening the revolution of 1848, wah the 
insurrection of the Cinque Giomate (March 17-22), hy which the 
Austrians were driven out; the reader is referred to the article 
Italy. The Lombard campaign of 1859, with the battles of 
Solferino and Magenta, finally made Milan a part of the kingdom 
of Italy. 

Litbratukb.—P ietro Verri, Sloria di Milano; Corio, Storia di 
Milano; Cantg, lllusitatiofie grande del Lombardo Veneto; the 
Milanese chroniclers in Muratori's Rer. Hal. scriplorts; Sismondi, 
Italian Republics; Ferrari Rivolueione d'Italia; Litta, Famiglie 
eelebri, s . v . " Torriani," " Visconti," " Sforza " and " Trivulzi 
Muratori, Annali d'llalia; Hallam, History of the Middle Ages, 
and Mediolanum U vols., 1881); L. Beltrami, It Costello di Milano 
(MUm, 1894); L. del Mayno, Vicende militari del Castello di Milano 
(Milan, 1894); F. Malaguzzi Valeri, Milano (2 vols., Bergamo, 
1006); and C. M. Ady, A History of Milan under the Sforza (1907). 

• (H. F. B.; T. As.) 

MILANESI, GAETANO (1813-1895), Italian scholar and writer 
on the history of art, was bom at Siena, where he studied law, 
and in 1838 he obtained an appointment in the public library. 
In 1856 he was elected member of the Accademia della Crusca, 
in which rapacity he took part in the compilation of its famous 
but still unfinished dictionary, and two years later was appointed 
assistant keeper of the Tuscan archives, in Florence; then he 
took charge of the famous Medici archives, whence he collected 
a vast body of material on the history of Italian art, not all of 
which is yet published. In 1889 he became director of the 
archives, but retired in 1892, and died three years later. His 
most important publication is his edition of Vasari’s works in 
nine volumes, with copious and valuable notes (Florence, 1878 - 
1885). Of his other writings the following may be mentioned : 
II diario inedito di Alessandro Sozzini (in the Archivio storieo 
Ilaliano, 1842); Doeimenti per la storia deW arte senese (3 vols., 
Siena, 1854-1856), and Discorsi suUa storia civile ed artislica di 
Siena (Siena, 1862). He also edited a number of Italian classics. 

Sec E. Ridolfi’s article in the Nuova antologia {May 15, 1895); 
and A. Virgili's' article in the Alii della regia Accademia della 
Crusca (Florence, 1898). 

MILAN OBRENOVICH IV. (T854-1901), king of Servia, 
was bom on the 22nd of August 1854 at Jassy. He was the 
grand-nephew of the famous Milosh, whose brother Jefrem 
(d. 1856) had a son, Milosh (1829-1861), who married Maria 
Katiirdii, a Moldavian. Milan was their son. While still very 
voung, he lost both his parents, and was adopted by his cousin, 
Michael Obrenovich, who returned to .Servia on the expulsion 
of the Karagcorgeviches in 1858 and became ruling prince on 
the death of his father, Milosh, in i860. During the reign of 
Michael young Milan was educated in Paris, at the Lyc6e Ixiuis- 
le-Grand, where he displayed considerable precocity, but he was 
only fourteen years of age when in 1868 his cousin was assassi¬ 
nated and ho succeeded to the throne under a regency. In 1872 
he was declared of age, and taking the reias of government into 
his own hands, soon manifested great intellectual power, coupled 
with a passionate headstrong character. Eugene Schuyler, who 
saw him about this time, found him “ a very remarkable young 
man . . . singularly intelligent and well-informed.” By a 
careful balancing of the Austrian and Russian parties in Servia, 
with a judicious leaning towards the former. Prince Milan was 
enabled in 1878, at the end of the Turkish War, to induce the 
Porte to acknowledge his independence, and was proclaimed king 
in 1882. (The history of his reign is told in detail under Servia.) 
Acting under Austrian influence. King Milan devoted all his 
energies to the improvement of means of communication and 
the development of natural resources, but the cost, which was 
unduly increased by reckless extravagance, led to proportionately 
heavy taxation. This, coupled with increased military service, 
rendered King Milan and the Austrian party most unpopular; 
and his political troubles were further increased by the defeat of 
the Servians in the war against Bulgaria, 1885-86. In 1885 
(Sept.) the union of Rumelia and Bulgaria caused widespread 
agitation in Servia, and Milan precipitately declared war upon 
his kinsman Prince Alexander on the 15th of November. After 
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a short but decisive campaign, the Servians were utterly routed 
at the battles of Slivinska and Firot, and Milan’s throne was 
only saved by the direct intervention of Austria. Domestic 
difliculties now arose which rapidly assumed a pwlitical signifi¬ 
cance. In October 1875 King Milan had married Natalie, the 
sixteen-years-old daughter of Peter Ivanovich Ketcbko, a 
Moldavian Boyar, who was a colonel in the Russian army, and 
whose wife, Pulcheria, was by birth Princess Sturdza. A son, 
Alexander, was bom in 1876, but the king and queen showed 
signs of friction. Milan was anything but a faithful husband. 
Queen Natalie was greatly influenced by Russian sympathies; 
and the couple, ill-assorted both personally and politically, 
separated in i88(>, when the queen withdrew from the kingdom, 
taking with her the young prince, Alexander, afterwards king, 
then ten years of age. While she was residing at Wiesbaden in 
1888, King Milan succeeded in recovering the crown prince, 
whom he undertook to educate; and in reply to the queen’s 
remonstrances, he exerted considerable pressure upon the 
metropolitan, and procured a divorce, which was afterwards 
annulled as illegal. King Milan now seemed master of the 
situation, and on the 3rd of January i88y promulgated a new 
constitution much more liberal than the existing one of 1869. 
Two months later (March 6) he suddenly abdicated in favour of 
his son, a step for which no satisfactory reason was assigned, 
and settled as a private individual in Paris. In February 1891 a 
Radical ministry was formed. Queen Natalie and the ex-metro¬ 
politan Michael returned to Belgrade, and Austrian influence 
began to give way to Russian. Fear of a revolution and of 
King Milan's return led to a compromise, by which in May 1891 
the queen was expelled, and Milan was allowed a million francs 
from the civil list, on condition of not returning to Servia during 
his son's minority. Milan in March 1892 renounced all his rights, 
and even his Servian nationality. The situation altered, how¬ 
ever, after the young King Alexander in April 1893 had effected 
his coup d'etat and taken the reins of government into his hands. 
Servian politics began to grow more complicated, and Russian 
intrigue was rife. In January 1894 Milan suddenly appeared at 
Belgrade, and his sun gladly availed himself of his experience and 
advice. Un the 29th of April a royal decree reinstated Milan 
and Natalie, who in the meantime had become ostensibly recon¬ 
ciled, in their position as members of the royal family. On the 
2ist of May the constitution of 1869 was restored, and Milan 
continued to exercise considerable influence over his son. The 
queen, who had been residing chiefly at Biarritz, returned to 
Belgrade in May 1895, after four years’ absence, and was 
greeted by the populace with great enthusiasm. In 1897 Milan 
was appointed commander-in-cliicf of the Servian army. In this 
capacity he did some of the best work of his life, and his success 
in improving the Servian military system was very marked. 
His relations with the young king also remained good, and for a 
time it seemed as though all Russian intrigues were being checked. 
The good relations between father and son were„interrupted, 
however, by the latter’s marriage in July 1900. Milan violently 
opposed the match, and resigned his post as commander-in- 
chief; and the young king banished him from Servia and 
threw himself into the arms of Ru.ssia. Milan, retired to 
Vienna, and there he died unexpectedly on the nth of 
February 1901. Milan was an able, though headstrong man, but 
he lived a scandalously irregular life, and was devoid of mural 
principle. In considering his relations with his young son, it 
must be remembered that in the dynastic and political condition 
of Servia natural feeling was inevitably subordinated in Milan to 
other considerations. (H. Cb.) 

■UA Y FONTANALS, HANDEL (1818-1884), .Spanish 
scholar, bom at Villafranca del Panades, near Barcelona, on the 
4th of May 1818, was educated first at Barcelona, and afterwards 
at the university of Cervera. In 1845 he became professor of 
literature at the university of Barcelona, and held this post till 
his death at Villafranca del Panadas on the i6th of July 1884. 
The type of the scholarly recluse, MilA y Fontonals was almost 
unknown outside the w^ of the university till 1859, when he 
was appointed president of the jue^os floredes at Barcelona. 


On the publication of his treatise, De los Irovadeees en Espana 
(1866), his merits became more generally recognized, and his 
monopaph, De la poesia herdieo-poptdw' castellana (1873) 
reveal^ him to foreign scholars as a master of scientific method. 

HILAZZO, a seaport on the north coast of Sicily, in the 
province of Messina, aa m. W. of Messina by rail. Pop. (1901), 
16433. It is mainly built on the low istlmus of a peninsul^ 
which stretches some 3 m. farther north and forms a good har¬ 
bour; but the old town, which contains a castle, mainly the 
work of Charles V., lies on a hill above. Milazzo is the ancient 
Mylae, an outpost of Zancle, occupied before 648 b.c., perhaps 
as early as 716 b.c. (E. A. Freeman, History of Sicily, 1 ., pp. 395, 
587). It was taken by the Athenians in 426 b.c. The people of 
Rhegium planted here the exiles from Naxos and Catana in 393 
B.c. as a counterpoise to Dionysius’ foundation of Tyndaris; 
but Dionysius soon took it. In the bay Duilius won the first 
Roman naval victory over the Carthaginians (260 b.c.). 

HILDENHALL, a market town in the Stowmarket parliamen¬ 
tary division of Suffolk, England, 76J m. N.N.E. from London 
by a branch of the Great Eastern railway from Cambridge. 
IVp. (1901), 3567. It lies on the edge of Mildcnhall Fen, the 
great i''en district stretching northward and westward from here. 
The church of St Andrew has an Early English chancel with fine 
east window and chancel arch. The remainder is principally 
Perpendicular with a magnificent carved oak roof, ornate north 
porch and lofty tower with fan tracery within. There is a 
wooden market cross of the isth century; the manor house is 
a picture.sque gabled building of the 17th century, and there 
is a modern public hall. Flour milling is an industry. The 
discovery of Roman remains indicates a small settlement. 

MILDEW (O. Eng. melediaw or explained as “meal- 

dew,” cf, Ger. MeMthau, with more probability, as “ honey- 
dew,” Goth, melith, honey; cf. Lat. mel, Gr. iiDu), a popular 
name given to various minute fungi from their appearance, and 
from the sudden, dew-like manner of their occurrence. Like 
many other popular names of plants, it is used to denote different 
.species which po.ssess very small botanical affinity. The term is 
applied, not only to species belonging to various systematic 
groups, but also to .such as follow different modes of life. The 
corn-mildew, the hop-mildew and the vine-mildew are, for 
example, parasitic Ufam living plants, and the mildews of damp 
linen and of paper are saprophytes (Gr. oavpot, rotten), that is, 
they subsist on matter which is already dead. As regards mil¬ 
dews in general, the conditions of life and growth are mainly 
suitable nutrition and dampness accompanied by a high tempera¬ 
ture. The life-history of the same species of mildew frequently 
covers two or more generations, and the,se are often passed on 
hosts of different kinds. In some rases again the same genera¬ 
tion confines its attack to the same kind of host, while in others 
the same generation grows on various hosts (see Fungi; Hop; 
and Wheat). 

MILES, NELSON APPLETON (2839- ), American soldier, 

was burn in Westminster, Massachusetts, on the 8th of August 
1839. He was engaged in mercantile pursuits in Boston when 
the Civil War began, and he entered the army in September i86r 
as a lieutenant in the 22nd Massachusetts volunteer infantry. 
He served with distinction in the Peninsular campaign, and at 
Antietam, Frederick.sburg and Chancellorsville, where he received 
a wound which incapacitated him up to the opening of Grant’s 
Virginia campaign of 1864. He had been commissioned in 
September 1862 colonel of the 61st New York volunteers, 
commanded a brigade at the Wilderness and Spottsylvonia, and 
in May 1864 was rewarded for his gallant leadership by the grade 
of brigadier-general of volunteers. He fought in the Cold 
Harbor and Petersburg operations in 1864-63, was breveted 
major-general of volunteers for his conduct at Reams Station, 
and at the close of the war was in tempOTary command of an 
army corps. In July 1866 he was made colonel of a regular 
infantry regiment, and in 1867 he was breveted brigadier- 
general in the regular army for his services at Chancellorsville 
and major-general for his services at Spottsylvonia. He was 
promoted to be brigadier-general U.S.A. (Dec. 1880), and to be 
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major-general (April 1890), and in 1895 succeeded General John 
McA. Schufield as commanding general of the United States 
army. He was conspicuously successful (1869-1886) in dealing 
with Indian outbreaks, fighting the Cheyenne, Kiowa and 
Comanche on Llano Estacado (1875) and the Sioux in Montana 
(1876), capturing the Nez Percis under Chief Joseph (1877), and 
defeating the Cbiricahua Apaches under Geronimo (18^), and 
he commanded the United States troops sent to Chicago during 
the railway riots in 1894. He was in nominal direction of mili¬ 
tary operations during the war with Spain in 1898, though his 
personal share of the operations was confined to directing the 
almost unopposed Porto Kico expedition. He was raised to the 
rank of lieutenant-general in June 1900, and retired from active 
service in August 1903. In 1905-1906 he was tdjutant-general 
and cbief-of-staf[ under Governor William L. Douglas in Massa¬ 
chusetts. He wrote Personal Recollections (1896), Military 
Europe (1898) and Observaiiotrs Abroad (1899). 

MILETUS (mod. Palatia), an ancient city of Asia Minor, on the 
southern shore of the la,tmic Gulf near the mouth of the Maean- 
der. Before the Ionic migration it was inhabited by Carians 
{Iliad, ii. 876; Herod, i. 146), and pottery, found by Th. Wiegand 
on the spot, proves that the site wa.s inhabited, and had relations 
with the Aegean world, in the latest Minoan age. The Greek 
settlers from Pylos under Neleus are said to have massacred 
all the men in the old city, and built for themselves a new one on 
the coast. Miletus occupied a very favourable situation at the 
mouth of the rich valley of the Maeander, and was the natural 
outlet for the trade of southern Phrygia (Hipponax, Fr. 45). 
It had four harbours, one of considerable size, and its power 
extended inland for some distance up the valley of the Maeander, 
and along the coast to the south, where it founded the city of 
lasus. Its enterprise extended to Egypt, where it had much to 
do with the settlement of Naucratis (?.«.). Very little “Nau- 
crutiti ” pottery, however, was found on the site by Wiegand, and 
only in the Athena temple. The Black Sea trade, however, was 
the greatest source of wealth to the Ionian cities. Miletus, like 
the rest, turned its attention chiefly to the north, and succeeded 
in almost monopolizing the traffic. Along tlie Hellespont, the 
Propontis and the Black Sea coasts it founded more than sixty 
cities—among them Abydus, Cyzicus, Sinope, Dioscurias, 
Panticapaeum and Olbia. All these cities were founded before 
the middle of the 7th century; and before 500 b.C. Miletus was 
decidedly the greatest Greek city. During the time when the 
enterprise of the seafaring population raised Miletus to such 
power and wealth nothing is known of its internal history, 
though the analogy of all Greek cities, and some casual state¬ 
ments in later writers, suggest that the usual struggles took place 
between oligarchy and democracy, and that tyrants sometimes 
raised tliemselves to supreme power. Miletus was equally 
distinguished at this early time as a seat of literature, 'llie 
Ionian epic and lyric poetry indeed had its home farther north; 
philosophy and history were more akin to the practiciil race of 
Miletus, and Thales, Anaximander, Anaximenes and Hecataeus 
all belonged to this city. The poet Timotheus and the famous 
Aspasia were also natives. The tliree Ionian cities of Caria— 
Miletus, Myus and I'riene—spoke a peculiar dialect of Ionic. 

The Meriimad kings of Lydia found in Miletus their strongest 
adversary. War was carried on for many years, till Alyattes 
III. concluded a peace with Thrasybulus, tyrant of Miletus; the 
Milesians afterwards seem to have acknowledged peaceably the 
rule of Croesus. On the Persian conquest Miletus passed under 
a new master; it headed the Ionian revolt of 500 b.c., and was 
taken by storm after the battle of Lade (see Ionia). Darius 
massacred most of the inhabitants, transported the rest to Ampe 
at the mouth of tlie Tigris, and gave up the city to the Carians. 
This disaster was long remembered in Greece and made the 
theme of a tragedy by Phrynichus. Henceforth the history of 
Miletus has no specif interest. It revived indeed when the 
Persians were expelled from the coast in 479 B.c., became a mem¬ 
ber of the,Delian League (?.».), revolted to Sparta in 412, passed 
into Carian hands, and opposed Alexander on his southward 
inarch, succumbing only to a siege in form (334 B.c.). It was a 


town of commercial importance thr^hout the Graeco-Roman 
period, and received special attention from Tnjaa. Its har¬ 
bours, once protected by Lade and the other IVagasaean islBn(b, 
were gradually silted up by the Maeander, and L^e is now a hill 
some miles from the coast. Ephesus took its place as the great 
Ionian harbour in Hellenistic and Roman times. Muetus 
became the seat of a Christian bishopric and was strengthened 
by a Byzantine castle (imrrpw rwv IlakanW) built almve the 
theatre; but its decay was inevitable, and its site is now a 
marsh. 

Since iSgg Miletus has been the scene of extensive excavations 
directed by Dr Th. Wiegand for the Berlin Academy. Ihe ruins 
ho about the base of a hillock projecting north-east Into a bend of 
the Maeander. On the north is a well-preserved theatre of Roman 
times on the site of an older Greek building. When complete it 
had 54 rows of seats. It was as large as any theatre in Asia Minor, 
and IS still imposing, the auditorium, though deprived of its upper 
ranks and colonnade, rising nearly luo ft. Cyriac of Ancona 
described the building as practically complete in his day (1446). 
'I'he front is over 130 yds. long. East of this was the undent 
north harbour, now silted up, and on the hillside above it stood a 
large heioon of Hellenistic time remarkable for being, like the 
tomb of Brasidas at Amphlpolis, within the walls. South of the 
harbour head lies the Hellenistic agora with ruins of large magazines 
of Doric style. South of these again lie a nymphaeum of we age 
of Titus, and a senate-house of thuatral form. On the .east opens a 
great hall surrounded by porticoes and enclosing a high altar of 
Artemis, once richly adorned with reliefs. The Roman agora lies 
beyond this again. A straight street leads south-west from the 
north harbour to the Didyma Gate in the wall, which runs across 
the neck of the peninsula and was rebuilt by Trajan, when he under¬ 
took to raise the level of the outer quarters of the city; and 
streets cross this at right angles in the geometric Hellenistic manner. 
A Sacred Way lined with tombs, led to Didymi. Two temple? 
have been discovered by Dr Wiegand, one, on the south-east, 
being a large sanctuary of Apollo Delphinius with triple colonnade 
enclosing a court with central tripod. This seems to have be^ 
tlie cliicf temple of the city and the place where public records, 
treaties, &c., were engraved. The other temple, an archaic sanctu¬ 
ary of Athena, lies west of the stadium. 

See 0 . Rayet and A. Thomas, Milti et k golfe Latmigue (1877) : 
Th. Wiegand, “ Vorlauhge Berichte iiberdie Ansgrabungen in Milct," 
in Stkungsberichie of the Berlin Academy (190U, full.); A. von 
Sabs, “ Die Ansgrabungen in Milet und Didyma," in \etie Jabrb. 
f. d. k . Alt. XXV. 2, 1910. (D. G. H.) 

MILFORD, a township of New Haven county, Connecticut, 
U.S.A., on Long Island Sound, separated from the township of 
Stratford on the W. by the Housatunic river, and about 10 m. 
S.W. of New Haven. Pop. (1890), 3811; (1900), 3783, of whom 
541 were foreign-bom and 173 were negroes. Area, about 16 
sq. m. Milford i.s served by the New York, New Haven & Hart¬ 
ford railroad, and by an electric line connecting with Bridgeport 
and New llavcn. Within its borders are various popular 
beaches, including Woodmont (incorporated as a borough in 
1903), I’ond Point, Bay View, Fort Trumbull Beach (where a 
fortification, named Fort Trumbull, was erected in 1776), 
Myrtle Beach, Meadow’s End, Walnut Beach and Milford Point. 
The township is traversed by the Wepowaug river, which here 
empties into the Sound. Milford is a typical old New England 
town, and many of the permanent inhabitants are descendants 
from the first settlers. The burying-ground includes the tomb 
of Robert Treat (1622-1710), commander of the Connecticut 
troops in King Philip’s War, leader of the company that founded 
Newark, New Jersey, governor of Connecticut (from 1683 to 
1698) at the time its charter was demanded by Governor Andros 
in 1686-1687, and deputy-governor in 1676-1683 and 1698- 
1708; and also that of Jonathan Law (1674-1751), governor of 
Connecticut from 1742 to 1751. Spanning the Wepowaug 
river near a gorge and not far from its mouth is a granite bridge 
and tower, built, as a memorial to the first settlers, in 1889, m 
connexion with the celebration of the 250th anniversary of the 
founding of tlie town. Milford has a beautiful green of about 
four acres, containing a soldiers’ monument. It has also the 
Taylor library (founded in 1894), and along the Sound are many 
summer residences. Named after Milford, England, it was 
founded in 1639 by Rev. Peter Prudden and his followers from 
New Haven and Wethersfield. ,The land was purchased from 
the Indians for 6 coats, 10 blankets, i kettle, 12 hatchets, 12 hoes. 



MILFORD—MILITARY ‘FRONTIER 


4+4 

34 knive* and 12 small mirrors. A “ church-state ” was imme¬ 
diately organised after the model of that of New Haven, but two 
or three years later the town bestowed suffrage on six of its inhab¬ 
itants who were not church members. These citizems were an 
obstacle to the town’s admission to the New Haven Jurisdiction, 
which was formed in 1643, but in the following year a compromise 
was effected and Alilford was admitted on condition that, in the 
future, suffrage should be granted only to church members and 
that none of the objectionable six should be elected to any office 
of the Jurisdiction. In 1664 Milford, with the other members of 
the Jurisdiction, was absorbed by Connecticut; this caused con¬ 
siderable dissatisfaction smd some of the inhabitants under the 
lead of Robert Treat removed to New Jersey and assisted in 
the founding of Newark. The regicides Whalley and. Gofle were 
concealed in Milford from j66i to 1664. 

Sec M. Louise Greene, “ Early Milford,” in the Connecticut 
Magazine, vol. v. (Hartford, i8<)<>). 

MILFORD, a township of M'urcester county, Massachusetts, 
U.S.A., about 16 m. S.E. of Worcester. Pop. (1890), 8780; 
(1900), 11,376, of whom 3342 were foreign-bom; (1906 estimate), 
12,251. WitWn its area of about 15 sq. m. are a large rural 
population and the village of Milford, on the (iharles river, about 
33 m. S.W. of Boston, served by the Boston & Albany, the New 
York, New Haven & Hartford and the Grafton & Upton railways 
(the last-named having its passenger department operated by 
electricity and its freight by steam, and connecting Milford with 
North Grafton), and by inter-urban electric lines. The village 
has a memorial hall, housing the public library, and in the town¬ 
ship there is an excellent fiospitid, the gift of Eben. S. Draper. 
The village is a shipping point for an agricultural and manufac¬ 
turing district. In 1905 the value of the township’s factory 
products was $3,390,504 (32'8 % more than in 1900). The most 
important manufactures are boots and shoes; the industry was 
established in 1795, and for many years the special product was 
brogans for Southern negroes. In 1908 there were 12 largo 
granite quarries in the township (north and north-cast of the 
village). Milford granite is the typical stone of an area reaching 
into Rhode Island south of the southern boundary of Providence 
county; it is a biotite granite of post-('ambrian ago, is generally 
pinkish-grey in colour (owing to the large proportion of feldspar 
among its constituents), and is widely used fur building purposes. 
The township was the east precinct of Mendon until 1780, when 
it was incorporated; in 1835 parts of Holliston and Ilopkintun 
were annexed; in 1886 a part was separated as Hopcdale. 

See Adin Ballou, History of Milford (Boston, 1882); and T. 
Nelson Dale, The Chief Commercial Granites of Massachusetts, 
New Hampshire and Rhode Island (Washington, 1008), Bulletin 
354 of the U.S. Geological Survey. 

MILFORD HAVEN, a market town, seaport, urban district 
and contributory parliamentary borough of Pembrokeshire, 
Wales, situated on the north shore of the celebrated harbour of 
the same name. Pop. (1901), 5102, including the adjacent 
village of Ilakin. Milford Haven is the terminus of a branch-line 
of the South Wales section of the Great Western railway. The 
town possesses a pier and important dock accommodation, includ¬ 
ing a graving-dock 600 ft. long, and is the icnlre of a valuable 
and increasing fishing industry. The promenade of Hamilton 
Terrace commands a fine view of the broad expanse of the Haven 
with its various towns and forts. 

The present town of Milford Haven, originally a hamlet in 
the parish of Steynton, is of modem growth, juid was first railed 
into existence by the exertions of the Hon. R. F. Greville, 
nephew of Sir William Hamilton, who in 1790 laid out a town on 
this spot, the advantages of which as a convenient port for the 
Irish traffic he clearly recognized. In the opening years of the 
19th century a royal dockyard was established here, but in 1814 
dockyard and arsenal were removed to Paterchurch near Pem¬ 
broke. The growth of the town was further checked twenty years 
later by the developtnent of Neyland, or New Milford, further 
east on the Haven, whither the Irish packet service was trans¬ 
ferred; but towards the close.of the 19th century the town 
rtcovered much of its fornler prosperity. The importance of the 


place is wholly due to its excellent situation on the splendid 
land-locked harbour, which is here a m. broad. 

Milford Haven itself, designated by the Welsh Aberdaugleddau, 
as the estuary of the united East and West Cleddy rivers, has 
played an important part on several occasions in the course of 
history. Throughout Plantagenet times it formed the chief 
point of embarcation for Ireland. It was from Milford Haven 
that Henry II. set sail for the conquftst of Ireland in 1172, and to 
this harbour he made his return journey. In 1399 Richard II. 
landed at Milford Haven from Ireland, shortly before his 
surrender to Henry of Lancaster, afterwards Henry IV., in who.'e 
reign a French fleet with 12,000 men on board sailed to the Haven 
and disembarked with the object of assisting the rebellion of 
Owen GlendoweV. In 1485 Henry, earl of Richmond, disem¬ 
barked here on his return from France, and was welcomed on 
landing by Sir Rhys ap Thomas and much of the chivalry of 
Wales. In 1588 the leading persons of Pembrokeshire, with 
Bishop Anthony Rudd of St Davids at their head, petitioned 
Queen Elizabeth to fortify the Haven against the projected 
Spanish invasion, upon which the block-houses of Dale and 
Nangle at either side of the mouth of the harbour were accord¬ 
ingly erected. During the 19th century numerous forts have 
been constructed for the protection of the Haven and of the royal 
dockyard at Pembroke Dock. 

MILICZ, or MiUTScn(d. 1374), Bohemian divine, was the most 
influential among those preachers and writers in Monn'ia and 
Bohemia who, during the 14th century, in a certain sense pa\ ed 
the way for the reforming activity of Huss. The date of his 
birth is not known, but he was in holy orders in 1350, in 13O0 
wati attached to the court of the emperor Charles IV,, whom he 
accompanied into Germany in that year, and about the same 
time also held a canonry in the cathedral of Prague along with 
the dignity of archdeacon. About 1363 he resigned all his 
appointments that he might become a preacher pure and simple; 
he addressed scholars in latin, and (an innovation) the laity in 
their native Czech, or in German, which he learnt for the purpose. 
He was conspicuous for his apostolic poverty and scon roused 
the enmity of the mendicant friars. The success of his labours 
made itself apparent in the way in which he transformed the 
notorious “ Benatki ” street of IVague into a benevolent institu¬ 
tion, “ Jerusalem.” As he viewed the evils iaside and outside 
the church in the light of Scripture, the conviction grew in his 
mind that the “ abomination of desolation ” was now seen in the 
temple of God, and that antichrist had come, and in 1367 he 
went to Rome (where Urban V. was expected from Avignon) to 
expound these views. He affixed to the gate of St Peter’s a 
placard announcing his sermon, but before he could deliver it 
was thrown into prison by the Inquisition. Urban, however, 
on his arrival, ordered his release, whereupon he returned to 
Prague, and from 1369 to 1372 preached daily in the Tcvn 
Church there. In the latter year the clergy of the diocese com¬ 
plained of him in twelve articles to the papal court at A\'ignon, 
whither he wa.s summoned in Lent 1374, and where he died in the 
same year, not long after being declared innocent and authorized 
to preach before the assembly of cardinals. He was the author 
of a Libellus dc Antichrislu, written in prison at Rome, a scries of 
Postillae and I.ectinnrs quadragesimales in Latin, and a simikir 
series of Postils (devotional tiacts) in Czech. 

See Count Liitzow, Life and Times of Master John Hus (1909), 
pp. 27-38, 

MILITARY FRONTIER (Ger. Militdrgrenze, Slav. Gramisa), 
a narrow strip of Austro-Hungarian territory stretching along 
the borders of Turkey, which had for centuries a peculiar military 
organization, and from 1849 to 1873 constituted aCrown land. 
As a separate division of the monarchy it owed its existence to 
the necessity of maintaining during the i6th and 17th dtinturies 
a strong line of defence ajgainst the invasions of the Turks, and 
may be said to have had its origin with the establishment of the 
captaincy of Zengg (a coast town about 35 m. south-east of 
Fiume) by Matthias Corvinus and the introduction of Uskoks 
(f.p.) into Croatia. By the close of the 17th century there were 
three frontier “ generalates ”—Carlstadt, Warasdin and Petrinia 
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or Petrinja (the last also called the Banal). After tiie defeat 
of the Turluah power by Prince EugVne it was proposed to 
abolish the military constitution of the frontier, but the change 
was successfully resisted by the inhabitants of the district; in fact 
a new Slavonian frontier district was established in 1702, and 
Maria Theresa extended the organization to the march-lands of 
Transylvania (the Szekler frontier in 1764, the Wallachian in 
1766).* 

As a reward for the service it rendered the government in 
the suppression of the Hungarian insurrection in 1848, the 
Military Frontier was erected in 1849 into a Crown land, with a 
total area of 15,182 sq. m. and a population of 1,220,503. In 
1851 the Transylvanian portion (1177 sq. m.) was incorporated 
with the rest of Transylvania; and in 1871 effect was given to the 
imperial decree of 1869 by which the districts of the Warasdin 
regiments (St George and the Cross) and the towns of Zengg, 
Belovar, Ivanic, &c., were “ provincialized ” or incorporated 
with the Croatian-Slavonian Crown lantf. In 1872 the Banat 
regiments followed suit; and in 1873 the old military organiza¬ 
tion was abolished in the rest of the frontier. Not till 1881, 
however, were the Croatian-Slavonian march-lands completely 
merged in the kingdoms to which they naturally belonged. 

The social aspect of the military frontier regime is intpresting. 
The zadruga system of land tenure was artificially kept in exist¬ 
ence (see Servia). Watch-towers with wooden clappers and 
the beacons which flashed the alarm along the whole frontier 
in a few hours are still features in the landscape. 

MILXTARY LAW, “ the law which governs the soldier in 
peace and in war, at home and abroad. At all times and in all 
places the conduct of officers and soldiers as such is regulated by 
military law.” The above is the definition as given in the opening 
chapter of the Manual of Military Law, which is issued under 
the authority of the English War Uflice, and which is the text¬ 
book used by all English courts martial. The definition is, 
however, somewhat too wide, as the British system docs not 
exclude in time of peace the action of the civil courts. In time 
of peace all persons who belong to the military class in most 
European continental countries are judged by military law and 
by military courts. There is also in most continental countries 
an intermediate stage between war and peace, known as an itat 
d( siege, which may be declared for a fixed period for a district, 
or even a city, by reason of domestic insurrection or the presence 
of an enemy. It requires legislative cna(!tment. Thirdly comes 
a state of war, when the military authorities are supreme; and 
whilst they can call upon the civil power to art in concert with 
them, the military authority is final. This is a brief summary of 
tbe system of military law that prevails in most countries of the 
Continent. The cardinal point of difference between the British 
and the continental systems lies in the fact that in the United 
Kingdom the soldier is not only a soldier, but a citizen also; and 
although he may be tried for civil offences by a military tribunal, 
the power is not exercised in all cases. Thus treason, treason- 
felony, murder, nianslaughter, rape, are brought before a civil 
court in times of peace, if the offence is committed in the United 
Kingdom, or if it is committed anywhere else in the king’s 
dominion.s, except Gibraltar, within a hundred miles from a 
place where the offender can he tried by a civil court. 
Minor civil offences, when not committed within military lines, or 
when the person affected by the offence is a civilian, or when it is 
a case for a jury, or where intricate questions of law may arise, 
may also be brought before a civil tribunal. But an offence, of 
whatever nature, committed on active service would be brought 
before a military tribunal. 

The military law of England in early times existed, like the 

‘ By 1848 the following had come to be the division of the Mili¬ 
tary Frontier: (i) The Carlstadt [Carlowat^, Warasdin and Banal 
Generalate-, corresponding to the original three generalates. (2) 
The Slavonian Generalate (district of Mitrovica). (3) The Banat 
Generalate; south and east of Tomesvar, and (4) The Transylvanian 
Generalate. Twelve towns, known as " military communities," 
h^ communal constitutions not unlike those of the free towns of 
Hungary-Carlopago, Zengg, Petrinia, Kostajnica, Belovar, lvani£, 
Brud,Peterwanlein, Carlowits, Semlin, Pancsova and Weis^irchen. 
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faroes to which it af^ed, m a period of war only. Troops were 
raised for a porticulu service, and were disbeutdoi upon Ihe 
cessation of hostilities. The Crown, of its mere 
prerogative, made laws known as Articles of War, tjjjj*** 
for the government and discipline of the troops while 
thus enibodied and serving. Except for the punislunent of deser¬ 
tion, which offence was made a felony by statute in the reign of 
Henry VI., these ordinances or Attides of War remained almost 
the sole authority for the enforcement of discipline until 1689, 
when the first Mutiny Act was passed and the military forces of 
the Crown were brought under the direct control of parliament. 
Even the Parliamentary forces in the time of Charles I. and 
Cromwell were governed, not by an act of the legislature, but by 
articles of war similar to those issued by the king and authorized 
by an ordinance of the Lords and Commons, exercising in that 
respect the sovereign prerogative. This power of law-making 
by prerogative was, however, held to be applicable during a state 
of actual war only, and attempts to exercise it in time of peace 
were ineffectual. Subject to this limitation it existed for con¬ 
siderably more than a century after the passing of the first 
Mutiny Act. From 1689 to 1803, although in peace time the 
Mutiny Act was occasionally suffered to expire, a statutory 
power was given to the Crown to make Articles of War to operate 
in the colonies and elsewhere beyond the seas in the same manner 
as those mode by prerogative operated in time of war. In 1715, 
in consequence of the rebelbon, this power was created in respect 
of the forces in the kingdom. But these enactments were apart 
from and in no respect affected the principle acknowledged all 
this time—that the Crown of its mere prerogative could make 
laws for the government of the army in foreign countries in time 
of war. The Mutiny Act of 1803 effected a great constitutional 
change in this respect: the power of the Crown to make any 
Articles of War became altogether statutory, and the prerogative 
merged in the act of parliament. So matters remained till the 
year 1879, when the last Mutiny Act wa.s passed and the last 
Articles of War were promulgated. The Mutiny Act legislated 
for offences in reSpect of which death or penal servitude could be 
awarded, and the Articles of War, while repeating those provi¬ 
sions of the act, constituted the direct authority for dealing with 
offences fur which imprisonment was the maximum punishment 
as well as with many matters relating to trial and procedure. 
The act and the articles were found not to harmonize in all 
respects. Their general arrangement was faulty, and their 
language sometimes obscure. In 1869 a royal commission 
recommended that both should be recast in a simple and intelli¬ 
gible shape. In 1878 a committee of the House of Commons 
endorsed this view and made certain recommendations os to the 
way in which the task should be performed. In 1879 the govern¬ 
ment submitted to parliament and passed into law a measure 
consolidating in one act both tbe Mutiny Act and the Articles of 
War, and amending their provisions in certam important respects. 
This measure was called the “ Army Discipline and Regulation 
Act 1879.” After one or two years’ experience of its working 
it also was found capable of improvement, and was in its turn 
super.sedcd by the Army Act 1881, which now forms the founda¬ 
tion and the main portion of the military' law of England. It 
contains a proviso .saving the right of the Crown to make Articles 
of War, but in such a manner as to render the power in effect a 
nullity; for it enacts that no crime made punishable by the act 
shall be otherwise punishable by such articles. As the punish¬ 
ment of every conceivable offence is provided for by the act, 
any articles made thereunder can be no more than an empty 
formality having no practical effect. Thus the history of English 
military law up to 1879 may be divided into three periods, each 
having a distinct constitutional aspect: (i) that prior to 1689. 
when the army, being regarded as so many personal retainers 
of the sovereign rather than servants of the state, was mainly 
governed by the will of the sovereign; (2) that between 1689 and 
1803, when the army, being recognized as a permanent force, was 
governed within the realm by statute and without it by the pre¬ 
rogative of the Crown; and (3) that from 1803 to 1879, when it 
was governed either directly by statute or by the sovereign under 
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an authority derived from and defined and limited by Statute. 
Although in 1879 the power of making Articles of War became in 
effect altogether inoperative, the sovereign was empowered to 
make rules of procedure, having the force of law, which regulate 
the administration of tlie act in many matters formerly dealt 
vdth by the Articles of War. These rules, however, must not 
be inconsistent with the provisions of the Army Act itself, and 
must be laid before parliament immediately after they are made. 
Thus in 1879 the government and discipline of the army became 
for the first time completely subject either to the direct action or 
the close supervision of parliament. 

A further notable change took place at the same time. 
The Mutiny Act liad been brought into force on each occasion 
for one year only, in compliance with the constitutional theory 
that the mainteiumce of a standing army in time of peace, unless 
with the consent of parliament, is against law. Each session 
therefore the text of the act had to lie passed through both 
houses clause by clause and line by line. The Army Act, on 
the other hand, is a fixed permanent code. But constitutional 
traditions are fully respected by the insertion in it of a section 
providing that it sliall come into force onlt' by virtue of an annual 
act of parliament. This annual act recites the illegality of a 
standing army in time of peace unless with the consent of parlia¬ 
ment. and the necessity nevertheless of maintaining a certain 
number of land forces (exclusive of those serving in India) and a 
lx)dy of royal marine forces on shore, and of keeping them in 
exact dLscipline, and it brings into force the Army Act for one 
year. 

Military law is thus chiefly to he foimd in the Army Act and 
the rules of procedure made thereunder, the Militia Acts, the 
Reserve Forces Acts and the Volunteer Acts, together with 
certain acts relating to the yeomanry, the Territorial and Reserve 
Forces Act 1907, and various royal warrants and regulations. 
In the Army (Annual) Act 1906 important amendments were 
made to the Army Act for the puq>ose of preventing soldiers 
convicted of offences against discipline under the act, and nut 
discharged with ignominy, being subjected to the stigma attach¬ 
ing to imprisonment. This was effected by creating a new pun¬ 
ishment, termed detention, the plai;es in which soldiers undergo 
detention being termed detention barracks. The change, while 
principally one of nomenclature, removed an undoubted griev¬ 
ance. The Army Act itself is, howevet, the chief authority. 
Although the complaint has been sometimes made, and not 
without a certain amount of reason, that it does not accomplish 
much that it might in point of brevity, simplicity and clearness 
of expression, it Is a very comprehensive piece of legislation, and 
shows some distinct improvements upon the old Mutiny Acts and 
Articles of War. 

When a person subject to military law commits an offence hp 
is taken into military custody, which means either arrest in his 
own quarters or confinement. He must without unnece.ssary 
delay be brought before his commanding officer, who upon in¬ 
vestigating the case may dismiss the charge, if in his discretion 
he thinks it ought not to he proceeded with, or may lake steps to 
bring the offender before a court martial. Where the offender is 
not an officer he may dispose of the case summarily, the limit of 
his power in this respect being seven days’ imprisonment with 
hard labour, a fine not exceeding los. for drunkenness, certain 
deductions from pay, confinement to barracks for twenty-eight 
days, this involving severe extra drills, deprivations and other 
minor punishments. Where the offence is absence without leave 
for a period exceeding seven days, the commanding officer may 
award a day’s imprisonment in respect of each day of such absence 
up to twenty-one. It is only in the case of the imprison¬ 
ment exceeding seven days that the evidence before the com- 
numding officer is taken on oath, and then only in the event of 
the accused so desiring it. The commanding officer is enjoined 
by regulation not to punish summarily the more serious kin d of 
offences, but his le^ jurisdiction in this respect is without limit 
as regards any soldier brought before him, and when he has dealt 
summarily with a case the accused is free from any other liability 
in respect of the offence thus dbposed of. In any instance where 


the commanding officer has summarily awarded imprisonment, 
fine or deduction from pay, the accused may claim a district 
court martial instead of submitting to the award. 

Ordinary courts martial are of three kinds, viz. (1) a regimental 
court martial, usually convened and confirmed by the command¬ 
ing officer of the regiment or detachment, presided over by an 
officer not under the rank of captain, composed of at least three 
officers of the regiment or detachment with not less than one 
year’s service, and having a maximum power of punishment of 
forty-two days’ detention ; (a) a district court martial, usually 
convened by a general officer having authority to do so, consist¬ 
ing of not less than three officers, each with not less than two 
years’ service, and having a maximum power of punishment of 
two years’ imprisonment; (3) a general court martial, the only 
tribunal having authority to try a commbsioned officer, and with 
a power of punishment extending to death or penal servitude, 
for offences for which the.se penalties are authorized by statute; 
it consists of not less than nine officers in the United Kingdom, 
India, Malta and Gibraltar and of five elsewhere, each of whom 
must have had over three years’ service, five being not under 
the rank of captain. There is another kind of tribunal, viz. a 
field general court martial. It is convened (i) by any officer in 
command of a detachment or portion of troops beyond the seas 
when not on active service, or by any officer in immediate com¬ 
mand of a body of forces on active service where it appears to 
him on complaint or otherwise that a person subject to military 
law hius committed an offence. The officer must be satisfied that 
it is not practicable, with due regard to the public service, to trv 
the person by an ordinary court martial. The quorum of the 
court is three, if consistent with military’ exigencies, and each 
member mtist have held a commission for not less than a year. 
The quorum may be reduced when the public service requires it. 
The procedure of ordinary courts martial is observed as far as 
possible, and the proceedings always should be in writing when 
possible. But in the circumstances in which these courts are 
assembled, it is not always possible to adhere to the technical 
rules which obtain in the ordinary tribunals, although the broad 
principles are not violated. The evidence on a field general 
court martial is taken on oath. The prisoner may cross-examine 
the witnesses for the prosecution, and may call any available 
witnesses for his defence. The prisoner is allowed to address the 
court in his own defence. 

The Army Act prescribes the maximum punishment whicli may 
be inflicted m respect of each otience. That of death is incurred 
by various acts of treachery or cowardice before the enemy, or by, 
when on active service, interfering with or impedhig authority, 
leaving without orders a guard or post, or when .sentry sleeinng or 
being drunk on a post, plundering or committing an oflcnce against 
the person or proi>crty ul an inliabitant, intentionaiiy causing iaiso 
alarm.s, or deserting. Wliether upon active service or not, u .soldier 
also becomes liable to tlie puiiisliment of death who mutinies or 
incites to or joins in or connives at a mutiny, who use.s or offers 
violence to or defiantly disobeys the lawful command oi his superior 
officer when in the execution oi his office. Penal servitude is the 
maximum punislimcnl for various acts and irregularities upon active 
service not distinctly of a treacherous or wilfully injurious character, 
for using or oflering violence or insubordinate language to a superior, 
or disobeying a lawful command when upon active service. The 
same punishment is applicable when not upon active service to a 
second offence of desertion or fraudulent enlistment (i.c. enlistment 
by one who already belongs to the service), certain embezzlements 
of public property, wilfully releasing without authority a prisoner 
or wilfully permitting a prisoner to cscajie, enlisting when previously 
discharged from the service with disgrace without disclosing the 
circumstances oi such discharge, or any other offence which by the 
ordinary criminal law of England is punishable with penal .servitude. 
Imprisonment for two years is the maximum punishment for minor 
forms and degrees of those offences which if committed upon active 
service would involve death or penal servitude, such as using or 
offering violence or insubordinate language to a superior or disobey¬ 
ing a lawful command, and for the following offences : resisting an 
escort, bre.aking out of barracks, neglect of orders, a firstAiffence 
of desertion or attempted desertion or aiding or conniving at deser¬ 
tion, or of fraudulent enlistment, absence without leave, failure to 
appear at parade, going beyond prescribed bounds, absence from 
school, malingering or producing disease or itdirmity, maiming with 
intent to render a soldier unfit for service, an act of a fraudulent 
nature, disgraceful conduct of a Cruel, indecent or unnatural kind, 
drunkenness, releasing a prisoner without proper authority or 



MIUTARY LAW 


flowing him to cKape, bebig concerned in the usrwtonable deten¬ 
tion oi a person awaiting trial, escaping or attempting to esMpe (rom 
lawful custody, conniving at exorbitant' exactions, making away 
with, losing bv neglect, or wilfully injuring military clothing or 
equipments, ill-treating a horse usi^ in the service, making false 
or fmudulsnt representations in public documents, making a wilfully 
false accusation against an officer or soldier, making a false confession 
of desertion or fraudulent enlistment, or a false statement in respect 
of the prolongation of furlough, misconduct as a witness before a 
court martial or contempt of such court, giving false evidence on 
oath, any ofisnce specffied in relation to biJletii^ or the impressment 
of carriages, making a false answer to a question put upon attesta¬ 
tion, bei^ concerned in unlawful enlistment, using traitorous or 
disloyal words regarding the sovereign, disclosing any circumstance 
relatmg to the numbers, position, movements or other circuiMtanoes 
of any part of His Majesty's forces so as to produce eflects injurious 
to His Majesty's service, fighting or being concerned in or conmving 
at a duel, attempting suicide, obstructing the civil authorities in the 
apprehension of any officer or soldier accused of an offence, any con¬ 
duct, disorder or neglect to the prejudice of good order and military 
ilisciplinc, any offence wliich' if committed in England would lie 
punishable by tiie law of England. There is another offence which 
can be committed by officers only, namely " scandalous conduct 
unbecoming the character of an officer and a gentleman." It 
necessitates cashiering, a punishment which in the case of an officer 
may be awarded as an alternative to imprisonment in severed other 
instances. There is also an offence peculiar to officers and non¬ 
commissioned officers, that of striking or ill-treating a soldier or 
milawtully detaining his pay. A sentence of cashiering as dis¬ 
tinguished from that of dLsmissal in the ca.se of an officer involves 
an incapacity to serve the Crown again. An officer may be also 
.sentenced to forfeiture of seniority ot rank and to reprimand or 
severe reprimand. A non-coramissioned officer may be sentenced 
to be reduced to a lower grade or to the rimks, and where sentenced 
to penal .servitude or imprisonment the tribunal also has power to 
deprive him of his seniority. The Army Council in England, or the 
coinmander-in-cliiel in India or in either ot tlie presidencies, may also 
cause a non-commissioned officer to be reducid to a lower grade or to 
the ranks. An acting non-commissioned ollicer may be ordered by 
his commanding officer for an offence or tor inefficiency or otherwise 
to revert to liis permanent grade —in other words, to forfeit his 
acting rank. 

It will have been observed that persons subject to mUitaty law 
are liable to lie tried by court martial for offences which if committc 1 
in England would be punishable by the ordinary law, and to suffer 
either the punishment prescrihed by the ordinary criminal law or 
that authorized fur soldiers wlio commit offences to the projudice 
of good order and military discipline. The effect of the latter alter¬ 
native is that for many minor offences for which a civilian is liable 
to a short term of impri.sonment, or jicrhaps only to a fine, a soldier 
may be awarded two years' imprisonment or detention. A court 
martial, however, cannot take cognisance of the crimes of treason, 
murder, manslaughter, treason-felony or rape if committed in the 
United Kingdom. If one of these offences he committed in any 
place within His Majesty's dominions other than the United Kingdom 
or Gibraltar, a court martial can deal with it only if it be committed 
on active service or in a place more than loo miles from a civil 
court having jurisdiction to try the offence. With regard to all 
civil offences the military law, it is to be understood, is subordinate 
to the ordinary law, and a civilian aggrieved by a soldier in respect 
of a criminal offence against his property or person docs not forfeit 
his right to prosecute the soldier as if he were a civilian. 

The crimes lor which soldiers are most usually tried are desertion, 
absence without leave, loss of necessaries, violence or insubordina¬ 
tion to superiors, drunkenness, and various forms of conduct to the 
prejudice of discipline. The punishments arc, generally speaking, 
gauged as much with regard to the character and antecedents of 
the prisoner a.s to the particular offence. For a first offence of an 
ordinary kind a district court martial would give as a rule fifty-six 
days’ imprisonment with hard labour, lor a second or graver crime 
eighty-four days. There are not many in-stances in which the 
period of imprisonment exceeds six months. Corporal punishment, 
which had been practically limited to offences committed upon 
active service, and in 1879 to crimes punishable with death, was 
finally abolished in i88t, and a summary punishment substituted. 
The practice of marking a soldier with tlje letters " D ” (deserter) 
or " BC'' (bad character), in order to prevent his re-enlistment, was 
abolished in 1879 in deference to public opinion, which erroneously 
adopted the idea that the " marking " was effected by red-hot irons 
or in some other manner involving torture. Many military men 
regretted its abolition, and maintained that if the practice were still 
in force the army would not be tainted by the presence of many bad 
characters who Ud means of eluding the vigilance of the authorities 
and enlisting after previous discharge. 

The course of procedure in military trials is as follows. When a 
soldier is remanded by his commandmg officer for trial by a district 
or general court martial, a copy of the charge, together with the 
statements of the witnesses for the prosecution (called the sum¬ 
mary of evidence), is furnished to him, and he is given proper oppor- 
tlttiity of preparing his defence, of communicating with his witnesses 
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or legal adviser, and of procuring the attendance of his witnesses. 
Further, if he desires it, a list of the officers appointed to form ^ 
court shall be given hhn. Any officer is di^u^fled to aft as a 
member who has convened the court, who is the prosecutor or a 
witness for the proaecution, who has made the preliminary inquliy 
into the facts, who is the prisoner's commanding officer, or who has 
a personal interest in the case. The prisoner may also object to 
any officer on the ground of bias or prejudice, similarly as a civilian 
might challenge a juror. Except as regards the delay causwl by 
the writing out oi the evidence, the procedure at a court martial 
is very much the same as that at an ordinary criminal trial—the 
examination and cross-examination of the witnesses, addresses oi the 
prosecutor and prisoner, and' the rules governing the admission or 
rejection of evidence being nearly Identical. At a general court 
martial, and sometimes at a district court, a judge advocate repre¬ 
senting the judge advocate general officiates, his functions bung 
very much those oi a legal assessor to the court. He advises upon 
all points of law, and sums up the evidence just as a judge charges a 
jury. When the prisoner pleads guilty the conrt finds a verffict 
accordingly, reads the summary of evidence, hears any statement 
in mitigation of punishment, and takes evidence as to character 
before proceeding to pass sentence. The sentence is that of the 
majority of the court, except where death is awarded, when two- 
thirds of the members in the case of a general court martial and the 
whole in tliat of a field general court martial must concur. When an 
acquittal upon all the charges takes place the verdict is announced 
in open court, and the prisoner is released without any iurther 
proceeding. 'When the finding is " guilty," evidence as to character 
IS taken, and the court deliberates in private upon the sentence, but 
the result is not made known until the proceedings axe confirmed and 
promulgated. Mo conviction or sentence has any effect until it is 
thus confirmed by the proper authority. The confirming authority 
in the case oi a regimental court is the commanding officer, in that 
of a district court martial an officer authorized to convene general 
courts martial or some officers deriving authority to conftim the 
findings and sentences of district courts martial, and in that oi a 
generi court, if held in the United Kingdom. His Majesty, and if 
abroad in most cases the general officer commanding. 'liie con¬ 
firming authority may order the reas.semhling of the court in order 
that any question or irregularity may be revised and corrected, but 
not for the purpose of increasing a sentence. He may, however, 
uf bis own uiscrutiun and without further reference to the court, 
refuse confirmation to the whole or any portion of the finding or 
sentence, and he may mitigate, commute or entirely remit the punish¬ 
ment. In the case of a general conrt martial the proceedings are 
sent .to the judge advocate general, who submits to the sovereign 
his opinion as to the legality oi the trial and suntonce. If they arc 
legal in all respects he sends the. proceedings to the Army Council, 
upon whom rests the duty of advising the sovereign regarding the 
exercise of clemency. In addition to confirmation, however, every 
general or district court martial held out of India has another ordeal 
to go through. It is reviewed and examined in the office of the judge 
advocate general, and any illegality that may be disclosed is cor¬ 
rected and the prisoner is reheved of the consequences. To a certain 
extent a protection against illegality also exists in the case of regi¬ 
mental courts martial. A monthly return of those held in each 
regiment is laid before the genoral commanding, by whom any ques¬ 
tion that might appear to him doubtful would be referred to the 
adjutant general or the judge advocate general for decision. It is 
to be noted, however, that the judge advocate general, although 
fulfilling duties which are in their nature judicial, is only an adviser. 
He is not actually a ju^e in an executive sense, and has no authority 
directly to interfere with or correct an illegal conviction. In many 
cases the law thus provides no remedy for an officer or soldier who 
may have been wronged by the finding or sentence of a court martial 
—for instance, through a verdict iiol justified by the evidence or 
through a non-observance of the rules and practice prescribed for 
these tribunals, A jierson who has suffered injustice may appeal 
to the king's bench division of the high court of justice. But, 
sjieaking generally, that tribunal would not interfere with a court 
martial exercising its jurisdiction within the law as regards the pri¬ 
soner, the crime and the sentence. In most cases, therefore, the 
virtual protector of an accused person against illegality is the judge 
advocate general, who personally advises the sovereign and the 
military authorities that the law shall be complied with (see 
JuDOK Advocate Generai.). 

The Army Act applies to European officers and soldiers serving 
in India in the same manner as to the rest of the army, but natives 
of India are governed by their own Articles of War, and in the case of 
civil offences they are dealtrwith according to the provisions of the 
Indian penal code. There are judge advocates general for each ol 
the presidencies, and a deputy judge advocate at each of the more 
important military centres. 

Important changes were made in the system of courts of 
inquiry by an Army Order of the loth of February 1903. A 
court of inquiry is and has been an assembly of officers 
directed by a commanding officer to collect evidence and report 
with respect to a transaction into which he cannot conveniently 
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himself make inquiry. Hut now, whenever any inquiry 
affects the charuter or military reputation of an officer 
or soldier, full opportunity must be given him of being 
CourtB ol pi-ggjnt at the inquiry and of giving any evidence 
or making any statement, or cross-examining 
adverse witnesses, or producing witnesses, on his own behalf. 
Evidence may now be ordered to be taken on oath if the 
assembling officer thinks the case requires it. No proceedings 
of a court of inquiry, no confession, statement or answer, 
is admissible in a court martial. But an officer or soldier 
tried by court martial in respect of matter which has been 
the subject of a court of inquiry is entitled to a copy of the 
proceedings on payment of the cost of the copy. The 
finding and sentence are only valid after confirmation by 
the proper military authority. A sentence of death or penal 
servitude can only be confirmed by the general or field officer in 
command of the forces with which the prisoner is present. The 
rule which allows the prisoner and his wife to tender their evi¬ 
dence on oath under the Criminal Evidence Act 1898 as regards 
evidence is applicable to field general courts martial. It is use¬ 
ful to note that the Army Act, sec. 70, enables His Majesty to 
make new provisions under the hand of a secretary of state for, 
amongst other things, the assembly and the procedure of courts 
of intjuiry. The power to make changes by Army Order or 
rule is only limited by the principle that the rules must not be 
contrar)’ to or inconsistent with the act. 

In an authoritative report published by the Norwegian 
government, and compiled by a trained Norwegian lawyer who 
^'isited the various countries, the systems of twenty- 
CoatlmatMi states are reviewed. 'The earliest military law 
7 mw^ still in force is found in Norway and Denmark, 
and dates from 1O83, while England and Sweden 
date from 1881. Sweden has a military penal code, and England 
is ruled by the Array Act. There are two kinds of military 
courts of first instance : (1) those belonging to separate milit^ 
bodies, such as divisions, brigades, regiments; (2) those having 
jurisdiction in a certain territory, and tlieir seal determined. In 
times of war the courts must follow the military bodies. In 
Bavaria and Switzerland a military jury is attached to a court 
martial. In several states “auditors,” i.e. judicial guides, are 
attached to courts martial. In some a military jurisconsult 
(lawyer) is attached as judge, always a fixed post. This obtains 
in Sweden, Finland, Austria-Hungary, Switzerland and Portugal. 
In Norway, Denmark, Sweden, Finland, Belgium, Great Britain. 
Germany, Austria, United States, Spain, Wiirttemberg and 
Switzerland the presiding officer is chosen for the single trial. 
In other states the military judges arc appointed for a certain 
term, usually six months. The quorum of judges required 
on military courts on the Continent differs. Seven judges sit in 
Belgium, Holland, France, Spain, Portugal, Greece, Turkey and 
Wiirttemberg; three only, in cases of ordinary offences com¬ 
mitted bv non-commissioned officers and soldiers in*Switzerland, 
Russia, the United Kingdom, United States and Bavaria. In 
grave cases in the United Kingdom five to nine sit, nine in Russia, 
five to thirteen in the United States. In Norway and Denmark 
the court is of thirteen up to twenty-five, unless replaced by a 
commission and a military lawyer. 

In Norway, Denmark, Sweden, F'inland.'and Bavaria and 
other places in Germiuiy, special summary courts martial are 
held when necessary. Certain forms and legal 
guarantees are then dispensed with. Such are held 
in Belgium and Holland “ in a town or place in state 
La Prevote is a special court of a judge assisted by a 
for vagabonds, servants, sutlers, and with a very 
limited competence over soldiers who have committed a petty 
offence, held in time of war in France, Rumania and Greece. 

The United Kingdom has a summary court martial when the 
regular court martial cannot be held without injuring the 
military service. In the United States there are the “ field 
officers’ court martial ” and “ military commission,” consisting 
of three officers. The second is for judging spies and some other 
mattev that escape the jurisdiction of the re^ar courts martial. 
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A special militaTy tribunal in Germany judges the officials 
attached to the army. Courts of honour exist in Russia, 
Germany, Bavaria, Wiirttemberg, Austria-Hungary and Spain. 
Great Britain and the United States have the system of a 
“ court of inquiry.” This was only a commission of inquiry, 
but it is now public, the accused is present, and the witnesses 
are sworn. 

Soldiers not on active service, says the Swedish report, 
should be answerable for infractions of common law under the 
jurisdiction of the civil courts. All infractions of 
military order or discipline committed by soldiers, 5 * 511 **** 
whether on active service or no, should be judged by 
military courts. In time of war, it is equally ad¬ 
mitted, military courts must judge all offences, even offences 
at common law, committed by soldiers forming part of an 
army on campaign. The difference lies in regard to offences 
committed in time of peace. Sweden, Great Britain, France, 
Italy and the United States, as a general rule, place 
offences against the common law {infractions de droit commun) 
in time of peace under the jurisdiction of the civil courts. 
In the United States offences against good order, in Great 
Britain personal offences (such as drunkenness), are judged 
by courts martial. In most other states the general rule is that 
soldiers, even in time of peace, if on actual service are judged 
by courts martial. In the ease of complicity between a soldier 
and a civilian, sometimes one is judged by a military and the 
other by a civil court (in Germany, Switzerland and Spain), 
sometimes both by a military court (Belgium, Italy, Servia, 
Rumania and Greece): .sometimes it depends on the nature of 
the crime—in the United Kingdom, United States, Sweden, 
Finland, Holland and Portugal. In Norway a mixed trilumal 
judges them. 


The procedure in militarv courts differs accordinp; to the countries. 
In some systems (a) the examination and preparation of evidence 
are confided to a juge d'instruetton ; (i) in other sy.stems praetdan 
they are confided to a special commission of inquiry; 

(c) agaiu, in otlier places they arc left to the court martial it.sclf that 
will judge the case. The tinited Kingdom and the United States 
follow the last plan. There is no prcparatoiv examination in these 
two countries. A commission of inquiry for the prcp.iration ol 
evidence is held in Norway, Denmark, Germany, Wiirttemberg, 
Austria-IIungarj', Servia, Uclgium and Holland. An auditor 
directs these courts of inquiry. Tn Ru.ssia an officer acts as juge 
d'instruebon; in grave cases he must be a military jurisconsult. 
In Italy, Spain, Kumania, Greece and lurkev an officer acts as 
juge d'tnelruction. 

The proceedings before a court martial are usually public, exc^ 
in the case of matters that offend morality, compromise pubiK 
order, or where publicity is considered injurious to the 
interests of the service (ca-ses of discipline, disclosing 
plans, &c.). This docs not apply (except in Great Britain and the 
United State.s) to the proceedings before the courts charged with 

E reliminary investigation. In several states, »>. Norway, Denmark, 
lolland, Austria, Servia, Germany and Wiirttemberg, the public 
prosecutor is also the counsel of the accused. The auditor who directs 
the court of inquiry fills these offices (except in cases of small 
importance in Germany and Wiirttemberg). In oilier states there 
is a special office of public prosecutor. In Spain, Portugal, Kumania, 
Greece and Turkey he is an officer. In Russia, Belgium, Bavaria, 
Switzerland and Italy he is a military lawyer. In the.se countries 
the accused has the right to choose a coun.sel, or one is a-ssigned 
him. In the United Kingdom and the United States, when the 
matter is grave, the direction of the case is put in the hands of a 
judge advocate. In the United States the judge advocate is the 
public prosecutor. 

There is no superior tribunal to which to appeal in Denmark, 
Great Britain and the United States. In Denmark the cases are 
sent to the auditor-general, who can annul if there is 
error in form, and send back the case to be tried anew. Porui, 

In Great Britain and the United States judgment in 
ordinary cases must be confirmed by the commanding 
officer by whose order the court was called. He can 
lighten the sentence. In certain cases of great gravity it must go 
to the head of the state, after passing the revision of ther judge 
advocate general, who in Great Britain is the constitutional adviser 
of the Crown as regards courts martial from the view of legality. 
There is also in these two countries a special revision of judgments 
in the judge advocate general's office. This revisional power is 
the safeguard of military justice, as all decisions are reviewed, and 
tf any illegality is pointed out the proceedings are consequently 
quashed. The effect of this disapproval is not merely to annul the 
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procwdings, but it also prevents the accruing of any disability or 
forfeiture. The British judge advocate's office has been much 
strengthened. It now consists of: (i) The judge advocate general 
(one of H.M. judges); (a) a deputy judge advocate general, who is a 
trained lawyer; (3) a deputy judge advocate, also a trained lawyer; 
(4) a military officer of the rank of colonel who has been called to the 
bar; {5) in South Africa (since 1899, and on a five-years' appointment 
from 1902) a colonel who has been called to the bar. 

In Ciermany there is no appeal, except for officials attached to the 
army. In Austria-Hungary the sentence can be lightened by the 
com mand i n g officer. It can also be returned for trial by a superior 
court if it appears to him too light. In Spain all judgments have to 
bo confirmed, and if confirmation is refused, it is carried before the 
supreme court of the navy and army. The condemned has no power 
of appeal himself, but all cases of death or life sentences go before the 
supreme court of the navy and army. Kussia only requires the con- 
firmation of the commanding officer. In Rumania and Greece all 
condemned prisoners in time of peace can domahd a court of 
revision, composed of a general and four superior officers. In time 
of war the court may be composed of three. 

Certain forms of punishment, in all countries but the United States, 
can be given by the superior officer, without judicial intervention, 
Dlmclallntry^°^ small purely military offences, where a summary 
PuMiMh- ”^p™“dure js required. The offender, if he prefers, may 
nitatt.' . before court-martial. 'The punishment is 

immediately carried into force, but the person punished 
can complain to higher military authority. In that case, if the 
complaint is not admitted, the punishment is enhanced. The com¬ 
monest of these disciplinary punishments are deprivation of liberty, 
confined to barracks, arrests and prison. Certain sjKcial puntsh- 
ments obtain in certain countries—for instance, imprisonment in 
Turkey may be accompanied by a bread-and-watcr diet; and officer.s 
in Finland and Kussia may be deprived of advancement. 

Ill 1908 France took steps to abolish courts martial in time of 
jieace, all common law offences to be judged by the ordinary courts, 
and breaches of military discipline such as reliellion, insubordination, 
desertion and the like by mixed courts comi)o.sed of civil and military 
magistrates. 

See Clode, Military b'orces of thf, Crown: ' 1 . Gram, Fonctionnement 
df la fustice mililaire dans Its di§irents Flats de I'Europe. (Jno. S.) 

MILITIA (Fr. milice, Ger. Miliz, from lat. miles, soldier, 
viililia, military service), a term used generally for organized 
military forces which are not professional in character and not 
permanentl)’ embodied. All ancient armies, with the exception 
of the personal guards of their leaders, were militias or national 
levies, remaining under arms for the war or the campaign and 
returning to their ordinary occupations at the close of each 
military episode. Militias such us those of the Greek city-.states 
and that of Rome were of course highly trained to the use of 
arms; so were the barbarian “ nations in arms "; which overcame 
the professionalized Roman armies of the Empire; and although 
in the Eastern Empire these new fighting elements were absorbed 
into a fully organized regular arm, in the West the tribal militia 
system gradually developed into feudalism. The noble and 
the knight indeed spent the greater part of their lives in the field 
and devoted themselves from their youth to the cult of arms, 
but the feudal tenantry, who were bound to give forty days’ 
war service and no more, and the burghers who, somewhat later 
in the history of civilization, formed the efficient garrisons of 
the walled towns were true militias. The English Yeomanry 
indeed almost ruled the battlefield. 

In the 15th century the introduction of firearms began to 
weigh down the balance in favour of the professional soldier. 
.\rtdlery was always the arm of the specialist. The develop¬ 
ment of infantry “ fire-power,” with the early arquebus and 
musket, called for the highest skill and steadiness in the individual 
soldier, and cavalry too adopted the new weapon in the form 
of long and expensive wheel-lock pistols. In the new military 
organization there was no place for the unprofessional soldier. 
The role of the unprofessional combatant, generally speaking, 
was that of an insurgent-harassing small detachments of the 
enemy, cutting off stragglers, and plundering convoys. Towards 
the end of the first civil war in England (1645) the country-folk 
banded themselves together to impose a peace on the two 
warring armies, but their menace was without effect, and they 
were easily disarmed by Fairfax and Cromwell, who did not 
even trouble to hold them as prisoners. The calling out of the 
arriere ban of Franche-Comt6 in 1675 displayed its ludicrous 
inefficiency, and thereafter in France, which set the fashion to 
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Europe in all military matters, the “ provincial mBitiia/’ which 
Louvois and Barbezieux raised in plaa;e of the discredited 
arriert ban, was employed partly to ^ drafts for and partly 
to augment the regular army. 

When a first line army was large enough to absorb the fighting 
strength of the country there was neither room nor need ior 
a true militia force. This was the case with France under 
Napoleon’s rtgime, but things were different elsewhere. In 
Great Britain the county militia (whose special history is 
briefly sketched below) was permanently embodied during 
the greater part of the Napoleonic Wars. Destitute as it was 
of technical and administrative services, of higher staffs and 
organization, and even of cavalry, this militia was a regular 
army in all but name. Combining continuous service with 
territorial recruiting as it did, it consisted of men of a better 
stamp than the casually recruited regular forces. In those 
days, the militia was a county force commanded by the lords- 
lieutenaJit and officered by men of influence; it was not 
administered by the war office. 

In other countries, Napoleon’s invading armies had only to 
deal with re^lar or professional troops. Once these were 
crushed, nothing remained for the beaten side but to make 
peace with the conqueror on such terms as could be obtained. 
Militias existed in name as organizations, for the production 
of more or less unwilling drafts for the line, but the fundamental 
militia obligation of defending the jatherland as distinct from 
defending the state, produced only local and occasional outbursts 
of guerrilla warfare. In the Crimean War, the 1859 war in 
Italy, the 1866 war in Germany, and other wars (the Hungarian 
War of 1848-49 excepted) the forces, other than the regular 
troops, engaged in first line were guerrilleros, insurgents, 
Garibaldians, &c., and behind the forces in first line there were 
draft-supplying agencies, but no true militia. Only the British 
militia and the Prussian landwehr represented the self-contained 
arm)’ of second line, and of these the former was never put to 
the test, while the latter, responding feebly to a political call to 
arms in 1850, was in consequence so entirely reorganized that it 
formed a mere rear rank to the line troops. This latter system, 
consecrated by the German successes of 1870, became the 
universal model for the continent of Europe, and organized and 
self-contained militias to-day are only to lie found in states 
maintaining first line armies of “ general service ” professionals, 
or in states which maintain no fir.st line troops whatever. In 
the first class are the auxiliary forces of the British Empire and 
the United States, in the second the Swiss, Nonvegian, Dutch 
and Swedish forces. 

Militia or the United Kingdom 

The title of " militia " disappeared from the list of the British 
forces in 190K, on the conversion of the existing self-contained 
militia into an army " special reserve ” which is restricted to the 
r 61 e of providing drafts for the first line.’ The " self-contained " 
second line army of the present day is the Territorial Force (see 
United Kingdom: Army). 

The county organization of England, with which throughout 
the militia was closely associated, began with the advent of the 
Saxons. The prototype of the militia was the Fyrd. In this force 
as reorganized by Alfred liability of service was general on the part 
of every able-bodied male between the ages of iC and 60. Although 
the title of “ The Fyrd " survived until king after the Norman Con¬ 
quest, the force established by King Alfred was known as the general 
levy, which was bound to appear armed when ordered to aid m suj)- 
pressing domestic riots as well as in defending the realm against 
invasion by foreign foes. Service was rosti’icted to the counties, 
except in case of invasion, when it was extended to the whole 
kingdom. For centuries these remained with little alteration as 
the principles governing the national forces of the kingdom, and 
fonn in effect with certain developments the basis of the modem 
militia system. The Norman Conquest was immediately followed 
by the introduction of the feudal levy in addition to the general 
levy, the distinction between these forces being that while obligation 
to serve in the latter rested upon every male within certain limita of 


’ Various dominions and colonies of the British Empire have 
militias, for which see United Kingdom: Army. For the Swiss 
Militia System, which is in many respects the archetype of modern 
militias, see Switzerland; and for the organized militia of the 
United States sec United States. 
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«ervri^:in.tlu»'fn]^j[eyy depended upon tenure of Und under 
as fe^ajil lord. The general levy was not in any case 
iMWe'for servitt civetseas/but the king for a long time employed his 
teunal tenants uteototineBtal wars until they, too, auccessfoily resisted 
the demand. Personal service formed the basis of both levies, but 
tetviceihy' dmutjr, or payment in lieu of personal service, and the 
Calling out of a quota only, were allowed from very early times. 
The muUal levy whs discontinued durii^ the Commonwealth and 
abolithed at the 1?estoration; but liability to serve in the general 
levy has never been extinguished, but remains in the statutory and 
practical form of liability to serve both in the general and local 
militia. Even,at the abolition of these forces the statutory liability 
to service in them was not done away with. Inspections of arms 
and the assembly and training of the men raised under this national 
system were secured Irom time to time by means of " assizes of 
arms," " views of armour,” " commissions of array,” and “ com¬ 
missions of musters," dating from early in the iztli century down to 
the Kith century. The machinery employed to carry out the law 
formed the basis of the existing procedure for the enforcement of 
the ballot for militia, which thus bears a strong resemblance 
to the means adopted from ancient times. Tliese constitutional 
powers were frequently abused .by " electing ” or impressing men to 
serve out of the kingdom, but this was checketl in the year 1327 by an 
Act of Parliament, wliich strictly regulated the scope and limits of 
military service within the kingdom at the charge of the parishes or 
counties, but provided lor service abroad at the charge of the Crown. 
" Commissions of musters ” were a development of preceding 
measures for raising men and material for military service, under 
which the commissioners registered and mustered persons liable 
to serve, sorted them into bands and trained and exercised them at 
the charge of the county. These bands became known as train or 
trained kands, and were mustered annually. With them were associ¬ 
ated lieutenants of counties, first appointed in 1549 by Edward VI., 
subsequently in Queen Mary’s reign, called lords lieutenant, and 
after tho Kestoration appointed as statutory officers for the militia, 
their commissions at the present day being issued under the Militia 
Act. There does not appear to have been any clearly defined 
regimental organization in existence until these bands or companies 
were called into active service, but the Acts of the Commonwealth 
supplied this detect, and initiated a permanent regimental system. 
Oac of the earliest attempts to reform the force since the time of 
King Alfred was made by Charles I. in itizg, when Orders in Council 
were issued instructing lords lieutenant to put the militia on a better 
footing and to fill up vacancies among the officers. Cromwell 
subsequently Issued similar orders couclied in strong terms, though 
under the Commonwealth the duties ol lords lieute-nant were not 
recognized, the militia beini; raised by commissioners. The peat 
services rendered by the militia in the " crowning mercy ” ol Wor¬ 
cester are an historic exception to the general decadence of second 
line troops in the 17th and iRth centuries (see Great Kebeluon). 
At ti Restoration an art was passed declaring that the control ol 
tlie militia wa,s the prerogative oi Uie king. By the same statute 
the militia of each county was. placed under the lieutenant, who wa.s 
vested with the appointment of officers, but with a reservation to 
the Crown in the way of commissioning and dismissal. The cost of 
the anmi^ training—^iorfourteen days—fell upon the local authority. 
Ofienccs against discipline were dealt with by the civil magistrates, 
but with a power to the officers of lining and of imprisoning in de- 
iault. Upon tills footing the militia of England remained for nearly 
a century, with the general approval of the community. It was 
recognized as an instrument lor defence and for the preservation of 
intern^ order, while it was especially popular from the circumstance 
that from its constitution and organization the Crown could not use 
it as a means of violating the constitution or abridging the liberty 
of the subject. It was controlled and regulated in The county; it 
was officered by the landowners and their relatives, its ranks were 
filled by men not depending for their subsistence or advancement 
upon the favour of the Crown; its numbers and maintenance were 
beyond the royal control; its government was by statute.. While 
the supreme command was distinctly vested in the Crown, every 
practical security was thus taken against its use hy the Crown for 
any object not constitutional or legitimate. Tt was regarded as, 
and was, in fact, the army of the state as distinguished from the 
standing army, which was very much the army of the king personally. 
The latter consisted of hired soldiers, and was more than once 


recruited by a conscription, confined, however, to persons of the 
vagrant class not having a lawful employment, while the former was 
tnai nly composed uf those having a fixed abode and status. The 
militia thus enjoyed for many years as compared with the regular 
forces a social as well as a con.stitutional superiority. To this, 
however, along with the general breakdown of militia systems under 
the new " professional ' conditions of warfare, explained above, 
and porha,ps the practice of trying military olTcnces by civil courts, 
may be attributed the disrepute into which the militia fell and the 
inefficiency it dis^yed, with the exception of the trained bands of 
London, until it was reorganized in 1757. Tnder the act of 1662 
all train bands were discontinued in the counties, but those of Lon¬ 
don, with their auxiliaries, remained until 1794, when they were 
reorganized as the City of London Militia. In 1(188 an act was 
passed raising the militia for one year, and for some time it was an 


annually sanctioned force,as the rraular army is to-day. In >690. 
on the occasion of the threatened French invasion, the mi li t i a was 
embodied; and again in 1715 and 1745 during the troubles caused 
by the Old and Young Pretenders. In a pamphlet of 171a the Eng¬ 
lish .militia was estimated at 7430 horse ana 84,391 noot soldiers. 
From 1715 until 1734, and,again from that year until 1757, with 
the exception oi 1745, no votes were taken in parliament for .the 
militia. 

The foregoing remarks apply only to the English militia and its 
predecessors. Ireland and Scotland did not turnisb any regular 
mUilia until 1715 and 1797 respectively, although in Scotland 
militia existed long before 1797, e.g. in Perthshire in 1684; and in 
addition corps of fencibles were raised and embodied. The Irish 
.militia when first raised in 1715 was restricted to Protestants between 
the ages ol i(>. and (w, who were bound to appear or provide substi¬ 
tutes. J'he force was not made subject to military law, but various 
military uliunces were punishable by fine or imprisonment. Several 
amendniunts and other.acts followed until 1793, when a new,act 
was passed providing for raising a force of militia by ballot among 
men lictwccn the ages of 18 and 45, to serve for four years. Each 
county was liable to a fine oi ^^5 lor each man deficient, and enlist¬ 
ment in the army was prohibited. Other amendments followed 
from lime to time, and notably one in 1797 abolishing religious 
restrictions for the supplementary militia, and another in rSoz 
removing the .same restrictions in the case oi the general militia. 
Finally, all the arts were consolidated in 1809 by an act which 
fixed establishments, provided for raising the men by ballot, but 
gave power to the lord-lieutenant to authorize voluntary enlist¬ 
ment by means of bounties, and also to suspend the raising of any 
regiment. The Scottish militia was at first raised by ballot among 
men between the ages of 19 and 30. in 1802 former acts ware re¬ 
placed by an Act providing fur the organization oi the militia on a 
basis similar to that on which tlie militia of England was organized 
by the Consolidation Act passed in that year. 

To return to England, the immediate cau.se of the organic reform 
carried out in 1757 was the disclosure of the inefficiency of tlie 
militia during tlie Kebellion of 1743. Thc'act of 1662 followed tlie 
old law by requiring owners of property to furnish men, horses and 
arms in proportion to the value of their property, and the liability 
ol person.s of small property was to be discharged out of a rate levieil 
in the parish. Tins was entirely altered in 1757, a liability on the 
part of the county or parish being substituted for a liability-on the 
part of individuals. Each county was required to furnish a quota 
ajipoTtioncd among the various parishes; men were to be chosen by 
lot to serve for three years (this being the first provision of a fixed 
term of service) or to provide, or paj; £10 for the provnuon of, a 
substitute, and vacancies were to be filled from time to time by a 
like process ol ballot, Tho oges of liability were from 18 to 45. 
liie system thus legalized is practically the existing though sus¬ 
pended balloi system. The force was to be annually trained and exer¬ 
cised for a limited period, and in case of invasion or danger thereof, 
or in case of rebellion, the Crown could order it or any portion oi 
it to be embodied; but only on condition of informing parliament 
(which was if not sitting to be .summoned for the purpose). During 
the embodiment or annual training it was subject to the Mutiny 
Act, except tlial no punishment during training wa,s to extend to 
” life or limb ”; to prevent an unconstitutional use of the militia 
by the Crown, the estimate lor its training was framed each year, 
not by an executive minister of the sovereign, but by the House of 
Commons itself. Upon the initiative of a committee of the house, 
an act was passed providing fur the pay and clothing of the militia 
for the year. The king directly appointed the permanent staff 
and was given a veto on the appointment and promotion ol the 
officers, who were to have a property qualification. 

Under this act 30,000 militiamen were raised by ballot and em¬ 
bodied from 1759 to 1763. This force was exclusively " Protestant,” 
and remained so until 1802. The service of the militia as thus 
arranged remained nearly in tlie same state until 1870. Pitt's 
reform, however, was followed by numerous amendments, new 
enactments, and other changes, of which the following is a summary 
in chronological order 

1758. Men volunteering to serve recognized as counting towards the 
quota. 

17(11. Raising of quota made compulsory on counties under penalty 
of fines. 

Mutiny Act applied to militia when out for training as well as 
when embodied. 

1775. (American War.) Act passed empowering embodiment of 
militia in case of colonial as well as domestic rebellion. 
1786. Charge on parishes for storage of arms, &c., transferred to 
counties. 

1795. Enlistinerit into regulars encouraged. , 

1790. Supplementary militia formed, consisting of 63,878 men. 

1798. (Irish Rebellion.) English militia volunteered for service in 

Ireland. 

1799. Irish militia volunteered to serve in Great Britain. 

15,000 militiamen volunteered to regular army. 

1803. 45,492 men raised for militia by ballot, but of these 40,998 
were substitutes. 

1805, Militia affiliated to line for purposes of recruiting for regulars. 
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1800. Tnuaiog Act to xaiae .by ballot 300,000 moo to bo trained 
for oae whole year, and then to dlwbaige tlwio.trom traio- 
ing te two years. 

1808. Diffiaulties having arisen under above Act, local iniiitia 
(wbicb is in eSect the old gMieral levy) eatabUsbed is addi¬ 
tion to general militia than embodied 
27,000 militiamen volunteered to regular army during pre¬ 
ceding twelve, months. 

1811. Snglish militia, hitherto, not liable to serve out oi the king¬ 

dom, now made liable to serve in any part of the Unitra 
Kingdom under certain restrictions, which were aubse- 
sequently (in ibjSQl remowed. 

Method of obtaining men from, militia for regulars further 
systematized. 

1812. In this year there were 230 regiments of local militia, with 

an establishment of 240,38$ men and 214,418 actually 
enrolled. 

1813. During ten years, from 1803 to 1813, nearly lou.ooo militia¬ 

men )oined the regular army. 

Act passed to enable militia to serve abroad as militia with 
their own ofiheers. Ihree strong battalions joined the 
British army in France. 

1815. Militiamen recruited in great numbers the army which fought 
at Waterloo. 

Local militia ceased to be raised. 

1810. Local militia and Ballot Act suspended, 
tjeneral m'l'tii disembodied, 

1820-21-23. Militia called out tor training. 

1829. Act passed suspending ballot ter the general militia. 

18,31. M^tiamcu raised by ballot in accordance with Order in 
Council, ZTitli of December 1830. This was the last occa¬ 
sion on which the ballot was put in iurce. 

In the latter stages of the great French war the tendency of the 
government war to use the general militia rather as a reservoir 
producing drafts (in the end whole units) for service abroad, and the 
local militia as the real defensive force. During the height of the 
war (in 1812) the relative jiosition of the various branches of the army 
was as follows: First line, the standing army; second line, the 
general or regular militia, which as the war went on were more and 
more used abroad; third line, the local militia, with the survivors 
of the volunteers, who at that time numbered about 68,000 men, 
.Mler the peace of 1813 the militia was allowed practically to fall 
into abeyance, and although the i^rmancnt stafl was maintained, 
it liad no duties to perform. In T848 the prime minister intimated 
in parliament his intention to re establish tne militia, hut it was not 
until 1832, after an unsiiccesaful attempt to resuscitate the local 
militia, that the general militia of Kngland was reorganized under a 
system of voluntary eulistment with the ballot in reserve, Scotland 
and Ireland being included in 834. The property qualificatiun 
of olTiecrs which had hitherto existed (with exception in favour of 
ex-officer,-, of the army and n.avy) was reduced, and after a further 
reduction in 1834, abolished in 18(19. Larger powers respiting 
the militia were conferred iijioii (lie Crown, and during the Crimean 
War the cjiicen wa.s authorized to embody the militia whenever a 
state of war existed with any foreign power. In that war the militia 
was embodied and did garrison duty not only in the United Kingdom 
but in the Mediterranean garrisons, thus enabling the authorities 
to .send most of the available regular troops to the scene of hostilities. 
It further contributed many officers and some 30,000 men to the line. 
During the Indian Mutiny it filled scarcely less useful functions when 
again called out. The acceptance of voluntary offers of service in 
the Channel Islands and Isle of Man was definitely authorized in 
1839, and extended to service in Malta and Gibraltar in 1873. 

In 1871 an important constitutional change wa-s made. It was 
part of the new army system inaugurated in that year that the con- 
Irol dI the militia should be removed from the lord lieutenant of the 
county and vested wholly in the Crown. It now virtually ceased to 
exist as a distinct body, and in i8bi it became a part of the regular 
forces with a limitation as to the time and area and other conditions 
of service. Militia battalions were united with the line battalioms 
to form territorial regiments, the artillery and engineers being also 
closely associated with the regular services. Various amendments 
and new enactments followed, all in the direction of increasing Uie 
usefulness of the militia, rendering it more efficient and readier for 
service, though at tlic same time making it more and more a means 
for sumilylng recruits, both officers ana men. to the regular army. 
The ofneers, who were oomrmssioned by the Crown, were in 1877 
made subject at all times to niilitaiy law. Non-commissionod 
officers aiul men. were only so subject when embodied or out for 
training, with extension in the ca.se of men convicted of offences 
committed during training until the expiration of the punishment.' 
Enlistment was voluntary, compulsory service by ballot remained 


' This, though here mentioned as rart of a process oi " regular¬ 
izing " the miUtiaj^was in fact a reform that was advisable under 
any conditions. 'iTie neW Territorial Force when (fi-eated out of the 
Volunteer Force (which had no such liabilities exo^t when training 
or serving with regulars) was made subject to military law, officers 
at all times, men wbeuevei under instruction. 


t>ufi su^uded.. TbepqtiQd pi .aQgggema&t iyaa,ipr gix.yiMt*, 
tOr^ageme^ fpr periods of four Pears up to the ajge of 43 
b8ing ppnfimed. Bounties were paid, tb militiiainen at'visiMtn 
rates upon eulistment,: oonolusion of traiaiiig, re-engagement,. aqUBt- 
meat wto -teserve «r special seryioa eaQtMin, »ad .uther gpcioial 
c^untat^aces. Reoruit tiaiaiiM, znaximpm six monj:li2, ss a-rule 
did not exceed (hree months. Recruits were either drilled immedi¬ 
ately upon enlistinetlt 'at any time of the year, which is now the most 
usual system, or else at prteuninary drills (first instituted in i860), 
immediktuly preceding the annual trainug of the corps. The annum 
training varied with the diSerent branches of the service. The usual 
term for infantry was 27 days, but when on manoeuvres this was 
generally extended to 34 days, 36 days being the legal maximinn. 
Artillery and fortress engineers trained for 41 days and submarine 
mining engineers for 33 days. Trainings took idaee for the rowt 
part in camp or barracks, and large numbers of militia battalions 
were latterly called on to take part in field mamouvres. The militia 
dbpdts occupied as a rule the same barracks, and offlcera and men 
wore (with slight distinctions) the same uniform as the regulars. 
The militia occupied an important position in the mobiluation 
scheme fur national defence. The permanent staff (adjutnnf, 
quartermaster, and an establishment of non-commissioiiM officers 
and buglers or drummers, all regulars) was engaged during the 
non-training ixiriod of the year in recruiting, care of arms, clothing 
&c., and in drilling recruits. The general lines of the system, as 
regards training are still followed with the Special Reserve, though 
the constitution of the new force is very different. 

The militia ordinarily was liable only for service in the United 
Kingdom, but by legislation in 1S99 voluntarily serve in any 
part of the world, including India. During 1899-1900, 22,000 
iiiihtiamen were thus accepted for service abroad, the bulk of them 
proceeding to the seat of war in South Africa. 

The militia reserve consi.sted of men selected from the ranks of the 
militia tor six,-cial enlistment for service in the regular army when 
called u])on in emergencies, in the following proportipns to the 
establishments of ttie various corps: ArtUlery, one-third; engines 
and mfaillry, one-fourth; medical staff corps, one-half. The militia 
reserve was first formed in 18(17, and in 1900 numbered 30,000 men. 
During an cmemency in 1878, 20.000 militia reservists joined the 
regular army. The term " militia " reserve was therefore a complete 
misnomer, and the force so called was purely an army reserve. 
The sjieuiiil service section of the militia was formed by royal warrant 
in 1898, and consisted of (1) militia units and (2) inciivimial militia¬ 
men. A militia unit was considered as available for S]iecial service 
if not l(-ss than 73 % of the officers and men present at training made 
i a voluntary offer to engage for special service in any part of the world, 

' and if m tiie infantry at least 300 and in the artill^ at least 250 
I men were accepted as qualified. Individual militiamen engage 
to serve either with their militia unit if it were registered for service, 
j or else for special service with the regular forces. Liability tor 
service was limited to twelve months. Men of the special service 
section could also liclong to the militia reserve, and receive a bounty 
in addition (0 that given for the reserve. Tlie result of this special 
section wa.s not uj) to igoo satisfactory. Very few units could 
qualify for registration, and the response of individual men was 
comparatively iii-significant. 

During anil after the South .African War, while militia recruiting 
for the regulars showed a constant increase compared with preceding 
years, the slrcngth of the militia itself decreased year after year. 
Us militia character liad been diminishing ever since the creation of 
the " militia reserve ” and the close affiliation of the force to the 
regular army. For good or evil, then, it had become in the first 
place a dmft-producing agency, and on the reorganization of ttie 
forces of the Crown info two lines by Mr Haldane the old " oon- 
stitutional force " was frankly reorganized as a reserve for the line, 
enlistment and training conifilions remaining somewhat similar to 
those in vogue in the militia, but the liabiUty for service abroad 
becoming the first and most important condition hi the " special 
reservist's " enlistment. 

MILK ( 0 . Eng. meoluc, from a common Indo-European root; 
cf. Lat. mulgere, Gr. o/zeAyeiv), the fluid secreted by the 
mammary glands of the division of vertebrate animals called 
Mammalia (see Mammaky Gland), and primarily devised for 
the nourishment of their own young. 

The milk of various domesticated animals is more or less used 
by man fur food. The milk of the oow, .which may be taken 
as typical of all others, and is indeed by far the post important 
and valuable of all (see Dairy and Dairy-farming), is, when 
newly drawn, an opaque white fluid, with a yellowish tinge, soft, 
bland and sweetie to the taste, and possessed of a fain^y 
animal odour. This odour, according to Schreiner, is due to 
the presence of sulphuretted hydrogen, and disappears after a 
short exposure. The specific gravity of milk ordinarily ranges 
from I'ojpito i'033, very seldom reaching ro35 or falling so 
low as i'027. In eb eipipg] conftitution it consists of an emulsion 



452 


MILKWORT 


of fatty globules (cream) in a watery alkaline solution of casein, 
and a variety of sugar, peculiar to milk, called lactose. The 
fat (which when separated we know as butter) and the lactose 
constitute the carbonaceous portion of the milk regarded as 
food. The casein, which forms the principal constituent of 
cheese, and a certain proportion of albumen which is present, 
form the nitrogenuu.s, while the complex saline substances and 
water are the mineral constituents. These various substances 
are present in the proportions which render milk a perfect and 
typical food suitable to the wants of the young of the various 
ammals fur whom it is provided by nature. The milk of all 
animals, so far as is known, contains them, although they are 
present in somewhat different proportions. It is probable that 
the milk of ruminants possesses certain physical and physio¬ 
logical distinctions from that of non-ruminant animals, which 
will account for the virtues attributed to the milk of the ass and 
mare. The following table exhibits the chemical constitution 
of the kinds of milk most frequently used by man :— 



Cow. 

Goat. 

i Ewc.^ 

Mare. 

Ass. j 

Human. 





j 1 


fe . 



Winter 

Blj'th, 

Camero 

Voelcke 

Voelcke 

Camero 

Chevalli 

and 

Henry 


Walcr . . 

86-87 

87-00 

84,18 

83-70 

90310 

9165 

88-02 

Pat. . . 

3-50 

4*00 

on 

4'45 

1-055 

O’ll 

2-yo 

Casein and 
albumin. 

} 4’75 

4'lu 

.i ’94 

516 

1 - 95.3 

1-82 

I 60 

Sugar . . 

Ash. . . 

' 4'cx) 

4 - 2 « 

4 OH 

5 7 ^ 

6-285 

(1-08 

7 - 0.1 

i ^' 7 ^^ 1 

0‘f}2 

079 

0-96 

O'369 1 

j »-34 

"•.u 


In addition to these constituents milk contains small propor¬ 
tions of the gases carbonic acid, sulphuretted hydrogen, nitrogen 
and oxygen, and minute quantities of other principles, the 
constant presence and cs.scntial conditions of which liave not 
been determined. These consi.st of galactin and lactochrome, 
substances peculiar to milk, discovered by Winter Blyth, with 
certain animal principles such as leucin, pepton, kreatin, 
tyrosin, &c. The salts in milk consist, according to the average 
of numerous analyses by Fleischmann, of the following 
constituents:— 


Phosphoric acid 

CtUorinc 

Lime 

Soda 


10-34 

'J7*oo 

lOOO 


potash . 
Magnesia 
Ferric oxide 


4-07 

0-62 


Milk thus is not 10 be regarded as a definite chemical compound 
nor even as a mixture of bodies in fixed and invariable propor¬ 
tions. Not only does the milk of different races and breeds of 
cows vary within comparatively wide limits; the milk of the 
same animal is subject to extensive fluctuation. The principal 
causes of variation in the individual are age, period of lactation, 
nature and amount of food, state of health, and treatment, such as 
frequency of milking, &c. The following table indicates the 
range of normal variations:— 

Water.Oo oo to 83-05 

Fat.2-80 ,, 4-50 

Casein and alhnmin.3-30 ,, 3-55 

Sugar.3-00 „ 5-50 

Ash.0-70 ,, 0-80 

The average quantity of milk yielded by cows is also highly 
variable, both in individuals and breeds. 


Milk and Disease .—Although the milk of a perfectly healthy cow 
may be absolutely sterile, it is difficult to obtain it in that condition. 
In the report of the joint committee appointed for the purpose by 
the coun^ borouglis of Bradford, Hull, Leeds, Uotherham anil 
Sheffield in igo8, tin- following conclusions wore drawn : (i) Cows’ 
milk freshly drawn Irom the udder by ordinary methods contains 
bacteria. They are more numerous in the first flow of the milk. 
(2) There is a great increase in contamination in the milk at each 
stage before it reaches the customer. This is due to («) the dirty 
condition of the cows' udders, f^the imperfect cleansing of the cans 
and of the hands of the mllKers. The committee recommend; 


t Ew-e’s milk is exceedingly variable, especially in its percentage of 
fat. The above analysis is one of nine uj’ Dr Arthur Voelcker, in 
which the fat was found to range from about 2.to laf 


" (i) The washing of the udder and flanks with sow and water, and 
similar attention to the hands of the milker. (2) Efficient steriliza¬ 
tion of all vessels by steam if possible, or by abundance of boiling 
water. (3) Kejection of the first draw of the milk from each teat. 
(4) Avoidance of any work raising dust immediately before or during 
milking. (5) Removal of the milk of each cow immediately irom 
the ^ed. (6) Ventilation and cleanliness of the cowsheds.’’ This 
provides for the reduction as far as possible of contamination during 
the milking process itself. As any bacteria pre.sent in the milk 
tend to multiply rapidly on the way to the consumer, it is mainly a 
question oi the time which elapses before consumption. It is, there¬ 
fore, further recommended (a) that the milk be rapidly cooled or 
chilled, as the lower the temperature the less do the bacteria multiply, 
(6) that contamination during railway transit be avoided by dust- 
proof locked milk cans. 

By treating milk at a temperature of 60“ C. for one hour, 70” C. 
for ten ndnutes, and 95“ C. for one minute, tubercle bacilli, if present, 
will certainly be killed. Cholera and typhoid organisms are less 
resistant, and are killed more quickly than tubercle bacilli at the 
above temperatures. Only a single pathogenic species can with¬ 
stand the short boiling to which milk is ordinarily treated in domestic 
management, and this is the anthrax bacillus containing spores. 
The danger from this source is remote, as the microbe does not form 
spores within the animal liody. Even in the worst cases, therefore, 
only vegetable forms, easily destroyed by boiling, can find their way 
into the milk from the body of the cow. 

The lactic acid bacillus, always present in unlioiled milk (to which 
the souring oi milk is due), is easily destroyed by heat; but the 
bacillus mesmtericus, often found iii It, lornis s^res, which are 
not destroyed by ordinary boiling, and germinate when the 
milk is kept at a moderately warm temperature, producing a brisk 
fermentation whereby a large volume of gas is liberated. The 
lundaniental idea oi Soxlilct's method ior sterilizing milk is to boil 
it for forty minutes in small buttles holding just enough fur one meal, 
and clo.sing the same with an impervious stopper, which is only re¬ 
moved just before use. Milk so treated will keep at the ordinary rium 
temperature, as the spores of. the IJ. mescniericus do not develop 
below 15" C.; but if it lie introduced into the alimentary canal of a 
child the spores will rapidly multiply, and in such ca.ses large quanti¬ 
ties of pas. giving rise to flatulency, will be formed, and possibly 
alsu poisonous decomposition products of albuminoid matter, To 
render milk sterile in the strict sense of the word it is nece-ssary to 
raise it to a temperature of about 120“ C. for twenty minutes. 11 iider 
these conditions the lactose decomposes into ilark-brown fission 
products, the fat loses its emulsified condition and separates out as 
cream which cannot be made to diflusu again even by shaking, and 
the albuminoids are converted into a form very difliculi of digestion. 

In short, there is the greatest difficulty in freeing milk on a lurpi- 
scale from germs without at the .same time seriously prejudicing its 
flavour and nutritive value. Since, then, the destruction of the 
hardy genus is so difficult, the greater care should lie taken, by wash¬ 
ing the udder, hands and milk vessels, to secure extreme cleanliness in 
the preparation of milk intended fur iiilant eoiisumptioii. Steriliza¬ 
tion then becomes an easier task, the milk drawn under these con¬ 
ditions being very poor in spore-forming bacteria. It is imperative 
that cream destined for butter-making should lie free from patho¬ 
genic organisms. The organisms of cholera, typhoid fever and 
tuberculosis present in butter retain their vitality fur a lung time. 
As butter is consumed iu the raw state, a trustworthy prcUmiiiary 
treatment of the cream is in the highest degree desirable. Schuppan 
lias shown that it is po.ssible to produce good butter from pasteurized 
or even sterilized cream, and Weigmann introduced the plan of arti- 
ficolly souring cream by means of pure cultures of B. acidi lactici. 

Since Metchnikoff’s introduction (see Longevity) of the use ol 
soured milk for dietetic purposes— the lactic acid bacillus destroying 
pathogenic bacteria in the intestine—a great impetus has been given 
lo the multiplication of laboratory preparations containing cultures 
oi the bacillus; and in recent years much benefit to health has, 
in certain cases, been derived from the discovery. 

See also the articles Adulteration ; Dairy and Dairy-farming ; 
Infancy; Dietetics; Food and F'ood Preservation; in the last 
Ilf which the preparation of condensed milk is described. 

MILKWORT, in botany, the common name for plants of the 
genus Polygala (natural order I’olygalaccae), a large genus widely 
dispersed in temperate and tropical regions and represented by 
a few species in Britain. The common species, P. vulgaris, is 
a small wiry perennial found on heaths and in meadows through¬ 
out the British Isles. The stems are 2 to 10 in. long and bear 
narrow rather tough leaves and small, i to i in. long, white, 
pink, blue, lilac or purple flowers. , The flowers (see figure) are 
peculiar in form and arrangement of parts; they have five free 
sepals the two inner of which (i) are large pietaluid and winglike, 
forming the most conspicuous part of the flower; the petals are 
united below with the sheath of the eight stamens forming a 
■tube split at the base behind; their form recalls that of the pea 
family. Tlie name Polygala is from the Greek roXtlz, much,. 
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and yii^, milk, th« plant bemg supposed to increase the yield 
of milk in cows. Some species with showy flowers are known 
in cultivation as greenhouse, or hardy annual or perennial, herbs 
or shrubs. The root of P. Senega, si^e-root, a North American 
species is oflicinal. Sea milkwort is the common name fpr 
Glaux maritima, a sm^I succulent herb found on seashores and 
in estuaries in the British Isles; it belongs to the primrose order 
(Primulaceae). 



■^ASer Berg & Schmidt, frutit Strathurgor's L^rbuch der BptaniM, by paimiatioii 
{>f Guhtav FiMther.) 

Polygala Senega. 

A, Flower; a, small sepals; i, large sepals; c, keel, representing 
the anterior ^tal; d, its fimbriated edge; e, lateral petals. 

B, The 8 stamens united into a sheath below; h, anthers 
(magnified). 

MILL, JAMES (1773-1836), historian and philosopher, was 
born on the 6th of April 1773, af Northwater Bridge, in the 
parish of Logie-Pert, Forfarshire, the son of James Mill, a shoe¬ 
maker. His mother, Isabel Fenton, of a good family which had 
suffered from connexion with the Stuart rising of 1745, resolved 
that he should receive a first-rate education, and sent him first 
to the parish school and then to the Montrose Academy, where 
he remained till the unusual age of seventeen and a half. He 
then entered the university of Edinburgh, where he distinguished 
himself as a Greek scholar. In October 17Q8 he was liceased 
as a preacher, but met with little success. From 1790 to 1802, 
in addition to holding various tutorships, he occupied himself 
with historical and philosophical studies. Finding little prospect 
of a career in Scotland, in 1802 he went to London in company 
with Sir John Stuart, then member of parliament for Kin¬ 
cardineshire, and devoted himself to literary work. From 1803 
to 1806 he was editor of an ambitious periodical cidled the 
Literary Journal, which professed to give a summary view of 
all the leading departments of human knowledge. During this 
time he also edited the Si James’s Chronicle, belonging to the 
same proprietor. In 1804 he wrote a pamphlet on the com 
trade, arguing against a bounty on the exportation of grain. 
In 1805 he published U translation (with notes and quotations) of 
C. lb Villers’s work on the Reformation, an unsparing exposure 
of the alleged vices of the papal system. In 1805 he married 
Harriet Burrow, whose mother, a widow, kept an establishment 
for lunatics in Hoxton. He then took a house in Penlonville, 
where his eldest son, John Stuart Mill (q.v.), was born in 1806. 
About the end of this year he began his History of India, which 
he took twelve years to complete, instead of three or four, as 
he had expwtcd. 

In 1808 he became acquainted with Jeremy Bentham, and 
was for many years his chief companion and ally. He adopted 
Bentham's principles in their entirety, and determined to devote 
all his energies to bringing them before the world. Between 
1806 and 1818 he wrote fur the Anti-Jacobin Review, the British 
Review and the Electric Revieio; but there is no means of 
tracing his contributions^ In 1808 he began to write for the 
Edinburgh Review, to which he contribute steadily till 1813. 
his first known article being “ Money and Exchange.” He 
also wrote on Spanish America, China, General Miranda, the 
East India Company, and the Liberty of the Press. In the 
Annual Review for 1808 two articles of his are traced—a “ Review 
of Fox’s History,” and an article on ” Bentham’s Law Reforms,” 
probably his first published notice of Bentham. In 1811 he 
co-operated with William Allen (1770-1843), Quaker and chemist, 
in a periodical called the Philanthropist. He contributed 
largely to every number—his principal topics being Education, 


Freedom of the Press, and Prison Discqrline (undo: which 
he expounded Bentham’s Panopticon). He made powerful 
onslaughts on the Church in connexion with the Bell and Lan¬ 
caster controversy, and took a prominent part in the discussions 
which led to the foundation of London University in 1835. 

1814 he wrote a number of articles, containing an exposition of 
utilitarianism, for the supplement to the fifth edition of the 
Encyclopaedia Britannica, the most important being those on 
“ Jurisprudence,” “ Prisons ” and “ Government.” 

In 1818 the History of India was published, and obtained a 
great and immediate success. It brought about a change in the 
author’s position. The year following he was appointed an 
ofiicial in the India House, in the important department of 
the examiner of Indian correspondence. He gradually rose 
in rank till he was appointed, in 1830, head of the office, 
with a salary of £1900, raised in 1836 to £2000. His great 
work, the Elements of Political Economy, appeared in 1821 
(3rd and revised ed. 1826). 

From 1824 to 1826 Mill contributed to the Westminster Review, 
started as the organ of his party, a number of articles in which 
he attacked the Edinburgh and Quarterly Reviews and ecclesi¬ 
astical establishments. In 1829 appeared the Analysis of the 
Human Mind. From 1831 to 1833 Mill was largely occup'i^ in 
the defence of the East India Company, during the controversy 
attending the renewal of its charter, he being in virtue of his 
office the spokesman of the court of diretlors. Por the London 
Review, founded by Sir William Molesworth in 1834, he wrote 
a notable article entitled “ The Church and its Reform,” which 
was much too sceptical for the time, and injured the Review. 
His last published book was the Fragment on Mackintosh (1835). 
He died on tlie 23rd of June 1836. 

Mill liad a thorough acquaintance with Greek and Latin 
literature, general history, political, mental and moral philosophy. 
His intellect was logical in the highest degree; he was clear r.nd 
precise, an enemy of loose reasoning, and quick to refute pre¬ 
vailing fallacies. Ail his work is marked by original constructive 
thought, except' in a few subjects, in which he confessedly 
expounded Bentham’s views. At a time when social subjCiPts 
were as a rule treated empirically, he brought first principles to 
bear at every point. His greatest literary monument is the 
History of India. The materials for narrating the acquisition by 
England of its Indian Empire were put into shape for the first 
time; a vast body of political theory was brought to bear on the 
delineation of the Hindu civilization; and the conduct of the 
actors in the successive stages of the conquest and administra¬ 
tion of India was subjected to a severe criticism. The work 
itself, and the author’s official connexion with India for the last 
seventeen years of his life, effected a complete change in the 
whole system of governing that country. 

Mill played a great part also in English politics, and was, 
more than any other man, the founder of what was called 
“ philosophic radicalism.” His writings on government and his 
personal influence among the Liberal politicians of his time 
determined the change of view from the French Revolution 
theories of the rights of man and the absolute equality of men 
to the claiming of securities for good government through a 
wide extension of the franchise. Under this banner it was that 
the Reform Bill was fought and'won. His Elements of Political 
Economy, which was intended only as a textbook of the subject, 
shows all the author’s precision and lucidity. As Dr J. K. 
Ingram said, it has the ‘‘ character of a work of art.” It 
followed up the views of Ricardo, with whom Mill was always 
on terms of intimacy. Its interest is mainly historical, as an 
accurate summary of views which are now largely discarded. 
Among the mure important of its theses are; ^i) that the chief 
problem of practical reformers is to limit the increase of popu¬ 
lation, on the assumption that capital does not natur^ly 
increase at the same rate as population (ii. § 2, art. 3); (a) that 
the value of a thing depends entirely on the quantity of labour 
put into it; and (3) that vdiat is now known as the " unearned 
maement ” of land is a proper object for taxation. The work 
as a whole is a striking example of the weakness of treating 
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Gnomic problems from a purely a priori Btsndpoint' by the 
deductive method. 

By his Analysis of the Mind and his Fragment on Mackintosh 
Mill acquired a position in the history of psychology and ethics. 
He took iip the problems of mind very much after the fashion 
of the Scottish school, as then represented by Reid, Stewart and 
Brown, but made a new start, due in part to Hartley, and still 
more to his own independent thinking. He carried out the 
principle of association into the analysis of the complex emotional 
states, as the affections, the aesthetic emotions and the moral 
sentiment, all which he endeavoured to resolve into pleasurable 
and painful sensations. But the salient merit of the Analysis 
is the constant endeavour after precise definition of terms and 
clear statement of doctrines. The Fragment on Mackintosh is 
a severe exposure of the flimsiness tmd misrepresentations of 
Sir James Mackintosh’s famous Dissertation on the Progress of 
Ethical Philosophy (1830), and discusses the foundations of 
ethics from the author's utilitarian point of view. 

Biuliography.— Leslii- Stephen, The English Utilitarians (tgoo), 
vol. 11. and article in Ihct. Nat. Bing. ; A. Bain, James Mill 
(1882); G. S. Bower, Hartley and James Mill (1881); James 
Mctkish, Scottish Philosophy (1885); J. S. MiU, Avtooiography 
(1873); Th. Kibot, La Psychologic anglaise (1870; EnR. trans., 1873); 
1 . Moriey in Eortnightlv lieview (1S82), vol. xxxvii.; Graham Waflas, 
The Life of Eruncis Place. (1898I, 

HILL, JOHH (c. 1645-1707), English theologian, was born 
about 1645 at Shap in Westmorland, entered Queen’s College, 
Oxford, as a servitor in 1661, and took his master’s degree in 
1669, in which year he spoke the “ Oratio Punegyriea " at the 
opening of the Sheldonian'Theatre. Soon afterwards he was 
chosen fellow and tutor of his college; in 1676 he became chaplain 
to the bishop of O.xford, and in 1681 he obtained the rectorj' of 
Bletchington, Oxfordshire, and was made chaplain to Charles II. 
From 1685 till lus death he was principal of St Edmund’s Hall; 
and in 1704 he was nominated by Queen Anne to a prebcndal 
stall in Canterbury. He died on tlie 23rd of June 1707, just a 
fortnight after the publication of his Greek Testament. 

Mill’s Novum testamentum graeeum, cum Icctionihus vnriantihus 
MSS. exemplanum. versiommi. editionun: SS. patrum et scrip- 
tarum errlr.na.slicorum, et in easdem nolis (Oxford, fol. 1707), was 
undertaken by the advice and encouragement of John Fell \q.v.), 
his predecessor in the field of New Testament criticism; it represents 
the labour of tliirty years, and is admitted to mark a great advance 
on all that had previously been achieved. - The text indeed is that 
of R. Stephanas (15.30). but the notes, besides oinbodyiiic ali pre¬ 
viously existing collections of various readings, add a vast number 
derived from his own examination of many new MSS. and Oriental 
versions (the latter unfortunately he used only in the Latin transla¬ 
tions). Though the amount of information given by Mill is small 
compared with that in modern editions, it is probable that no one 
person, except perhaps Tischenriorf, ha-s added so much material 
tor the work of textual criticism. He was the first to notice, though 
only incidentally, the value of the concurrence of the Latin evidence 
witli the Codex Alexandrinus, the only representative of an ancient 
non-Weateru Greek text then sufficiently known; this hint was not 
lost oh Bentley (see Westcott and Hort, Introduction to New Tester 
ment). Mill's various readiuip,. numbering alxiut thirty thousand, 
were attacked by Daniel Wliitbj’ (11138-1726) in his Examen as 
destroying tlie validitv of the text; Antony Collins also argued in 
the same sense though witli a ditferenl object. The latter called 
forth a reiily from ftentHey (Philrieutherus lipsiensis). In 1710 
Kuster reprinted Mill's Testament at Amsterdam with the readings 
of twelve additional MSS. 

HILU JOHN STUART (1806 -1873), English fihilusupher and 
economist, sun of James Mill, was born on the 20th of May 1806 
in his fatlter's house in Pentonville, London. He was edueated 
exclusively by Ills father, who was a strirt disciplinarian, and 
at the age of three was taught the Greek alphabet and long lists 
of Greek words with their English equivalents. By his eighth 
year he had read Aesop's Fables, Xenophon’s Anabasis, and the 
whole of Herodotus, and was acquainted with Lucian, Diogenes, 
Laertius, Isocrates and si.x dialogues of Plato (see his Auto¬ 
biography). He had also read a great deal of history in English: 
Robertson’s histories, Hume, Gibbon, Robert Watson’s Philip II. 
and Philip III., Hooke’s Roman History, part of a translation 
of Rollm's Ancient History, Langhume’s Plutarch, Bunlet’s 
History of My Own Times, thirty volumes of the Annual Register, 
Millar’s Historical View of the English Goverrimenl, Mosheim’s 


E'eAesiastiedl History, MTlrie’s’ Rno*, and two Witories' of the 
Quakers. A contem^rtuy record of Mill's studies from ei((ht to 
thirteen is published in Bain’s sketch of his life. It shows' that 
the Autobiography rather understates the amount of work done. 
At the age of eight he began Latin, Euclid and algebra, and 
Was appointed schoolmaster to the younger children of the 
family. His main reading was still history, but he went through 
all the latin and Greek authors commonly read in the schools 
and universities, besides several that arc not commonly read by 
undergraduates. He was not taught to compose either in Latin 
or in Greek, and he was never an exact scholar; it was for the 
subject matter that he was required to read, and by the age of 
ten he could read Plato and Demosthenes with ease. His father's 
History of India was published in 1818; irrunediately thereafter, 
about tlie age of twelve, John began a thorough study of (he 
scholastic logic, at the same time reading Aristotle’s logical 
treatises in the original. In the following year he was introduced 
to political economy and studied Adam Smith and Ricardo with 
his father. 

Not unnaturally the training which the younger Mill received 
has aroused amazement and criticism; and it is reasonable to 
doubt whether the material knowledge which he retained in 
the result was as valuable to him as his father imagined. It is 
important, however, fo note that the really important part of 
the training was the close association which it involved with tlie 
strenuous character and vigorous intellect of his father. From 
his earlic.st days he spent much time in his father’s study and 
habitur.lly accompanied him on his walks in North London. 
Much therefore of what he acquired was assimilated without 
difficulty, and the accuracy of his impressions was tested hv his 
subsequently drafting a resume of their conversations. He thus 
learned early to grapple with difficulties and to accustom himself 
to the necessity of precision in argument and expression. It 
was an inevitable result of such an education that Mill acquired 
manv of his father’s speculative opinions, and his father's way 
of defending them. But he did not receive 1 he impress passively 
and mechanically. “ One of the grand objects of education," 
according to the elder Will, “should he to generate a conslant 
and anxious concern about evidence.” The duty of collecting 
and weighing evidence for himself was at every turn impressed 
upon the boy; he. was taught to accept no opinion on authority. 
He was deliberately educated as an apostle, hut it was as an 
apostle of reasoned truth in human affairs, not as an apostle of 
any svstem of dogmatic tenets. It was to prevent any falling 
off from this high moral standard till it should bccomo part o( 
his being that his father kept the boy so closely with himself. 
Mill expre.ssly says that his childhood was not unhappy. It 
seems unhappy only when we compare it with the normal life 
of a hoy and decline to imagine its peculiar enjoyments and 
aspirations. Mill complains that his father often required more 
than could he expected of him, but his tasks were not so severe 
as to prevent him from growing up a healthy and high-spirited 
boy, though he was not constitutionally robust, and his pursuits 
were so different from those of other boys of the same age. 

From May 1820 till July 1821 Mill was in France in the family 
of Sir Samuel Bentham, brother of Jeremy Bentham. Away 
from his father he maintained his laborious habits. Gopious 
extracts from a diary kept by him at this time are given hy 
Bain; they show how methodically he read and wrote, studied 
chemistry and botany, tackled advanced mathematical problems, 
made notes on the scencr)’ and the people and customs of the 
country. He also gained a thorough acquaintance with the 
French language. On his return in 1S21 he added to his work 
the, study of psychology, and that of Roman law, Which he read 
with John Austin, his father having half decided on the bar as 
the best profession open to him. In 1832, however, wheft he had 
just completed his seventeenth year, this intention was aban¬ 
doned, and he entered as a Clerk in the examiner’s office of 
the India House, “ with the understanding that he should be 
emhloyed from the beginning in preparing drafts of despatches, 
and be thus trained up as a successor to those who then filled 
the highest departmemts of the office.” 



MILL, J.CHN sru4a3r 


Mill’s work At the India HouUj which was henceforth his 
livelihood, did not come before the pubhc; hence-some have: 
scouted his political writings' as the work of an abstract philo¬ 
sopher, entirely unacquainted with affairs. From the fiist he 
was'more than a clerk, and after a short apprenticeship'he was 
promoted, in r8v8, to the responsible position of assistant- 
examiner with a salary of £600 a year. The duty of the so-called 
examiners was to examine the letters of the agents of the 
Company in India, and to draft instructions in rqjiy. The 
character of the Company’s government was almost entirely 
dependent upon their abilities as statesmen. For twenty years, 
from 1836 (when his father died) to 1856, Mill had charge of the 
Company’s relations with the native states, and in 1856 he 
became chief of the office with a salary of £2000. In the 
hundred.s of despatches that he wrote in this capacity, much, 
no doubt, was done in aecordance with established routine, but 
few statesmen of his generation had a wider experience of the 
responsible application of the principles of government. About 
this work he said little in the Autobiography, probably because 
his main concern there was to expound the influences that 
effected his moral and mental development. s 

About the time of his entering the India House Mill read 
Htimont’s exposition of Bentham’s doctrines in the Traiti dr. 
legislation, which made a lasting impression upon him. When 
he laid down the last volume, he says, he had beexime a different 
being. It gave unity to the detached and fragmentary parts 
of his knowledge and beliefs. The impression was confirmed 
by the study of the F.nglish psychologists, as well as Condillac 
and Helvotius, and in 1822-1823 he established among a few 
friends the “ Utilitarian ” .Society, taking the word, as he tells 
tis, from Galt’s Annals oj the Parish. Two newspapers were 
open to him—the Traveller, edited by a friend of Bentham's, 
and the Morning Chronicle, edited by his father’s friend Black, 
One of his first efforts was a solid argument for freedom of 
discussion, in a series of letters to the Chronicle ii propos of the 
proseculion of Richard Carlilc. But he watched all public 
incidents with a vigilant eye. and seized every passing oppor¬ 
tunity of exposing departures from sound principle in parliament 
and courts of justice. Another outlet was opened up for him 
(April 1824) by the starting of the Westminster Review, and still 
another in the following year in the Parliamentary History and 
Review. 'I'his year also he found a congenial occupation in 
editing Bentham’s Rationale of Judicial Evidence. All the time, 
his mind full of public questions, he discussed eagerly with the 
many men of distinction who came to his father’s house. He 
engaged in set discussions at a reading society formed at Grote’s 
house in 1825, and in set debates at a Speculative Society formed 
in the same year. 

From the Autobiography we learn that in 1826 Mill’s enthu¬ 
siasm was checked by a misgiving as to the value of the ends 
w'hich he had set before him. Tliis expression was the result, 
no doubt, of his strenuous training and the comparative lack 
of congenial friendships. His father was reserved, undemonstra¬ 
tive even to the pitch of chilling sternness, and among young 
Mill’s comrades contempt of feeling was almost a watchword. 
Himself absorbed in abstract questions and projects of general 
philanthropy, he had been careless of personal attachment. 
On the other hand without experience he could not have been 
prepared for the .actual slowness of the reformer’s work. In 
1826 he looked bark to four years of eager toil. What were 
the results ? He had become cnns'inced that his comrades in 
the Utilitarian Society, never more than ten, had not the stuff 
in them for a world-shaking propaganda; the society itself was 
dissolved; the Parliamentary Review was a failure; the West¬ 
minster did not pay its expenses; Bentham’s Judicial Evidence 
produced little effect on the reviewers. His own reception at 
the Speculative Debating Society, where he first measured his 
strength in public conffict, was calculated to produce self¬ 
distrust. He found himself looked upon with curiosity as a 
precocious phenomenon, a “ made man,” an intellectual machine 
set to grind certain tunes. The outcome of this period of 
depression was a broadening of his outlook on the problems 


which be hadaet hiriiseif to solve. J^.now sawthatintgnrd foK^lan 
public goed was tooi vague an object for the satiiiactionriiM a 
man!s afiectnms. It.is a proof:of. the dominatmg fodee of his 
father’s cbasacter that it cost the younger Mill suchian effbrt to 
shake off his stem, creed about poetiy and personal emotionj 
Like Plato, the elder Mill would have put poerta under ben os 
enemies of truth, and he subordinatediprivate to public affeotions, 
Landor’s maxims of “few acquaintsmocs, fewer friends, no 
familiarities ” had his cordial approval. These doctrines the 
younger Mill now felt tumseli- forced, in reason to .abandooi 
Too much in awe of his father to make him a confidant, he 
wrestled in the gloomy solitude of his own mind. He guned 
from the struggle a more, catholic view of human happiness, 
a delight in the poetry of nature and the affections as well' 
as the poetry of heroic unselfishness, a disposition to study 
more sympathetically the point of view of opponents, a nwre 
courteous style of polemic, a hatred of sectarianism, an amlation, 
no less noble and disinterested, but moderated to practical 
possibilities. 

In the course of the next few years he wrote comparatively 
little, but he continued his reading, andi also deriwd much 
benefit' from discussions held twice a week; at Grote’s house in 
Threadneedle Street. Gradually, also he had the satisfaction of 
seeing the debates in the Speculative Society, becoming fimous 
enough to attract men with wk|m it was profitable for. him to 
interchange opinions, among owers Maurice and John Sterling. 
He ceased to attend the society in 1829, but he carried away 
■om it the strengthening memory of. failure overcome by per¬ 
severing effort, and the important dootrina^Mviction that a 
true system of political philosophy was “ sarnming muoh more 
complex and many-sided than he had previously had any idea 
of, and that its office was to supply, not a set of model institutions 
hut principles from which the institutions suitable to any given 
circumstances might be deduced.” 

The first sketch of Mill’s political philosophy appeared in a 
series of contributions to the Examiner in the autumn of 1830 
entitled “ Prospects in France.” He was in Paris soon, after 
the July Revolution, and made the acquaintance of the leading 
spirits among the younger -men; in his discussion of their pro¬ 
posals we find the germs of many thoughts afterwards more 
fully developed in his Representative Government. It is' from 
this time that Mill’s letters supply a connected accorunt of his 
life (see Hugh Elliott, Letters of John Stuart Mill, ipw). 

The letters in the Examiner may be taken as marlang the 
close of his period of meditative search, and his return to hopeful 
aspiring activity. It was characteristic of his nature that he 
.should be stirre'd to such delight by the Revolution in France, 
and should labour so earnestly to make his countrymen under¬ 
stand with what gravity and sobriety it had been effected. 
Their own Reform Bill came soon after and it is again character¬ 
istic of Mill—at once of his enthusiasm and of his steady deter¬ 
mination to do work that nobody else seemed able or willing to 
do—that we find him in the heat of the struggle in 1831 writing 
to the Examiner a series of letters on “ The Spirit of the Age,” 
which drew from Carlyle the singular exclamation “ Here is a 
new mystic ! ” How little this criticism was juatified may be 
seen from the fart that Mill’s inductive logic was the direct result 
of his aspirations after political stability as determined by the 
dominion of the wisest ^Examiner letters). “Why is it,” he 
asked, “ that the multitude accept implicitly the decisions of 
the wisest, of the specially skilled, in physical science ? ” Because 
in physical science there is all but complete agreement in opinion. 
“ And why this agreement ? ” Because all accept the same 
methods of investigation, the same tests of truth. Is it piossible 
then to obtain unanimity as to the methods of arri'ving at epn- 
clusioas in social and political matters, so as t* secure similar 
agreement of opinion among the specially skilled, and similar 
general respect for their authority ? The same thought appears 
in a review of Herschel’s Natwrd Philosophy, written about the 
same time. Mill remarks that the uncertainty hanging over 
the verv elements of moral and social phitosophy proves that 
the means of arriving at the truth in those sciences are not yet 
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properly understood. “ And whither,” he adds, “ can mankind 
so advantageously turn, in order to leam the projjer means, and 
to form their, minds to the proper habits, as to that branch of 
knowledge in which by universal acknowledgment the greatest 
number of truths have been ascertained, and the greatest possible 
degree of certainty arrived at ? ” 

By 1831 the period of depression had pa.ssed; Mill’s enthusiesm 
for humanity had been thoroughly reawtikened, and had taken 
the definite shape of an aspiration to supply an unimpeachable 
method of search for conclusions in moral and social science. 
No mystic ever worked with warmer zeal than Mill. But his 
ceal encountered a check which baffled him for several years, 
and which left its mark in various inconsistencies and inco¬ 
herences in his completed system. He had been bred by his 
father in a great veneration for the syllogistic logic as ah antidote 
against confused thinking. He attributed to his early discipline 
in this logic an impatience of vague language which in all likeli¬ 
hood was really fostered in him by his study of the Platonic 
dialogues and of Bentham, for he always had in him.self more of 
Plato’s fertile ingenuity in canvassing the meaning of vague 
terms than the schoolman’s rigid consistency in the u.se of them. 
Bo this as it may, enthusiastic as he was for a new logic that 
might give certainty to moral and social conclusions, Mill was 
no less resolute that the new logic should stand in no antagonism 
lo the old. In his Westminster r||iew of Whately’s Lcgic in 1828 
(invaluable to all students of %e genesis of Mill’s logic) he 
.’.ppears, curiously enough, as an ardent and brilliant champion 
of the syllogistic logic against highfliers such as the ScottLs|j|t 
philosophers wh|||alk of “.superseding ” it by ‘‘a suppose? 
system of inductMi logic.” His inductive logic must “ supple¬ 
ment and not supersede.” But for several years he searched 
in vain for the meaas of concatenation. 

Meantime, while recurring again and again, as was his custom, 
to this cardinal difficulty. Mill worked indcfatigably in other 
directions where he saw his way clear. 'ITie working of the 
new order in France, and the personalities of the leading men, had 
a profound interest for him; he wrote on the subject in the 
Examiner, He hud ceased to write fur the Westminster in 1828; 
but during the years 1832 and 1833 he contributed many es.s.ays 
to Tail's Magazine, the Jurist, and the Monthly Repository. 

In 1835 Sir William Molesworth founded the London Review 
with Mill as editor; it was amalgamated jvith the Westminster 
(as the London and Westminster Review) in 1836, and Mill 
TOntinued editor (latterly proprietor also) till 1840. Much of 
what he wrote then was subsequently incorporated in his 
systematic works; some of his essays were reprinted in his first 
two volumes of Dissertations and Discussions (1850). The 
essays on Bentham and Coleridge constituted the first manifesto 
of the new spirit which Mill sought to breathe into English 
Radicalism. But the reprinted papers give no just idea of the 
immense range of Mill’s energy at this time. His position in the 
India Office, where alone he did work enough for most mep, cut 
liini off from entering parliament; but he laboured hard though 
ineffectually to influence the legislature from without by com¬ 
bating the disposition to rest and be thankful. In his Auto- 
liiography he admits that the attempt to form a Radical party 
in parliament at that time was chimerical. 

It was in 1837, on reading Whcwell’s Indiutive,Sciences and 
re-reading llerschel, that Mill at last saw his way clear both to 
formulating the methods of scientific investigation and joining 
on the new logic as a supplement to the old. The Logic was 
published in 1843. In 1844 appeared his Essays on .Some 
Unsettled Questions in Political Economy. These es.says were 
worked out and written many years before, and show Mill in 
his first stage as a political economist. Four out of the five 
essays are elaborate and powerful solutions of perplexing tech¬ 
nical problems—the distribution of the gains of international 
commerce, the influence of consumption on production, the 
definition of productive and unproductive labour, the precise 
relations between profits and wages. Though Mill appears here 
purely as the disciple of Ricardo, striving after more precise 
statement, and reaching forward to further consequences, we 


cm well understand in reading these essays how about the 
time when he first sketched them he began to be conscious 
of power as an original and independent thinker. 

That originality and independence became more conspicuous 
when he reached his second stage as a political economist, 
struggling forward towards the standpoint from which his 
.systematic work was written. It would seem that in his fits 
of despondency one of the thoughts that marred his dreams of 
human improvement was the apparently inexorable character 
of economic laws, condemning thousands of labourers to a 
cramped and miserable existence, and thousands more to semi- 
starvation. E'rom this oppressive feeling he found relief in the 
thought set forth in the opening of the second book of his 
Political Economy —that, while the conditions of production 
have the necessity of physical laws, the distribution of what is 
produced among the various classes of producers is a matter 
of human arrangement, dependent upon alterable customs and 
institutions. There can be little doubt that this thought, 
whether or not in the clear shape that it afterwards assumed, 
was the germ of all that is most distinctive in his .system of 
.political economy. This .system, which for many years sub¬ 
sequently was regarded as authoritative, has been subjected to 
vigorous criticism by later economists, and it is perhaps not too 
much to say that it now possesses mainly an historical interest. 
Its chief importance Is perhaps the stress which it laid on the 
vital connexion which must subsist between true ec( nomic theory 
and the wider facts of social and national development. 

While his great .systematic works were in progress. Mill wrote 
very little on events or books of the day. He turned aside for 
a few months from his Political Economy during the winter of the 
Irish famine (1846-1847) to advocate the creation of peasant- 
proprietorships as a remedy for distress and disorder in Ireland. 
He found time also to write elaborate articles on French history 
and Greek history in the Edinburgh Review k propos of Michelet, 
Guizot and Grotc, besides some less elaborate essays. 

Tlte Political Economy was published in 1848. Mill could now 
feel that his main work was accomplished; he remained, however, 
on the alert for opportunities of u.scful influence, and pressed 
on with hardly diminished enthusiasm in his .search for u.seful 
truth. Among other things, he made a more thorough study 
of socialist writers, with the re.stilt that, though he was not 
converted to any of their schemes as being immediately practic¬ 
able, he began to look upon some more equal distribution of the 
produce of labour as a practicability of the remote future, and 
to dwell upon the prospect of such changes in human character 
as might render a stable .society possible without the institution 
of private property. This he has called his thir 4 stage as a 
political economist, and he sciys that be was failed towards it 
by the lady, Mrs. Taylor,' who became Iji^.y^ife in 1851. It is, 
generally supposed that he writes with.ls lover's extravaggnge 
about this lady's powers when he compares her with .Shelley and 
Carlyle. But a little reflection will show that he wrote with his 
usual accuracy and sobriety when he described her influence on 
him. He expressly says that he owed none of his technical 
doctrine to her, that she influenced only his ideals of life for the 
individual and for society; the only work perhaps which was 
directly inspired by her is the essay on the enfranchisement of 
women {Dissertations, vol. ii.). It is obvious from what he says 
that his inner life became verj' different after he threw off his 
father’s authority. This new inner life was strengthened and 
enlarged by Mrs Taylor. 

During the seven years of his married life Mill published less 
than in any other period of his career, but four of his most 

■ Mrs Taylor (Harriet Hardy) was the wife of John Taylor, a 
wholesale druggist in the city of London. She was a confirmed 
invalid, and lived in the country, where Mill visited her regularly 
for twenty years, with the full consent of her husband, a' man 
of limited mental powers, but of high character and unselfish¬ 
ness. Mill's friendship with Mrs Taylor and their marriage in 
1851 involved a break with his family (apparently due to his 
resentment at a fancied slight, not to any bitterness on their 
part), and his practical disappearance from society. (On thes^' 
points see Mary Taylor, Mrs Mill's grand-daughter, in Elliott's 
edition of the Letters.) 
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cloftly reasoned and characteristic works, the Liberty, the 
Vtilitarianism, the Thoughts on Parliamentary Reform, and the 
Subjection of Women, besides his posthumously published essays 
on Nature and on the Utility of Religion, were thought out and 
partly written in collaboration with his wife. In 1856 he became 
head of the examiner’s office in the India House, and for two 
years, till the dissolution of the Company in 1858, bis official 
work, never a light task, kept him fully occupied. It fell to 
him as head of the office to write the defence of the Company’s 
government of India when the transfer of its powers was pro¬ 
posed. Mill was earnestly opposed to the transfer, and the 
documents in which he substantiated the proud boast for the 
Compimy that “ few governments, even under far more favour¬ 
able circumstances, have attempted so much for the good of 
their subjects or carried so many of their attempts to a 
lieneficial issue,” and exposed the defects of the proposed new 
government, are models of trenchant and dignified pleading. 

On the di.s.solution of the Company Mill was offered a .rc’.t in 
the new council, but declined, and retired with a pension of 
£1500. His retirement from official work was followed almost 
immediately by his wife’s death at Avignon, whither they had 
come in the course of a tour. So great was the shock that for 
the rest of his life he spent most of his time at a villa at St Vfran, 
near Avignon, returning to his Blackheath residence only for a 
short period in each year. He sought relief in active bterary 
occupation, in politics, sociology and p.sychology He pub¬ 
lished, with a touching dedication to his wife, the treatise on 
Liberty, which they had wrought out together. He then turned 
to politics, and published, in view of the impending Reform Bill, 
a panipldet on parliamentary reform. The chief feature in this 
was an idea concerning which he and Mrs Mill often deliberated 
—the necessity of providing checks against uneducated demo¬ 
cracy. His suggestion of a plurality of votes, proportioned to 
the elector’s degree of education, was avowedly put forward only 
as an ideal; he admitted that no authentic test of education 
could for the present be found. An anonymous Conservative 
caught at the scheme in another pamphlet, proposing income 
as a test. Soon after Mill supported in Fraser's, still with the 
same object. Hare's scheme for the representation of minorities. 
In the autumn of the same year he turned to psycholog)', 
re\'iewing Bain's works in the Edinburgh Review. In his Repre¬ 
sentative. Government (j8()o) he systematized opinions already 
put forward in raanv casual articles and essays. His Utili¬ 
tarianism (published in Fraser's in i8fii) was a closely-rea.soned 
systematic attempt to answer objections to his ethical theory 
and remove misconceptions of it. He was especially anxious 
to make it clear that he included in “ utility ” the pleasures of 
the imagination anil the gratification of the higher emotions, 
and to show how powerfully the good of mankind as a motive 
appealed to the imagination. His next treatise. The Subjection 
of Women, was not published till 1869.' His Examination of 
Hamilton's Philosophy, published in 1865, had engaged a large 
share of his time for three years before. 

While inainly occupied in those years with philosophical 
studie.s. Mill did not remit his interest in current politics. He 
supported the North in the American crisis of 1862, using all his 
strength to explain what has since been universally recognized 
as the issue really at stake in the struggle, the alx)lition of slavery. 
It was characteristic of the closeness with which he watch^ 
current events, and of his zeal in the cause of “ lucidity,” that 
when the Reader, an organ of science and unpartisan opinion, 
tell into .diffiailties in 1865 Mill joined with some distinguished 
men of science and letters in an effort to keep it afloat. He 
supplied part of the money for carrying it on, contributed several 
articles, and assisted the editor, Fraser Rae, with his advice. 
I'he effort was vain, though such men as Herbert Spencer, 

• He was one of the founders, with Mrs P. A. Taylor, Miss Emily 
Davies and others, of the first women’s suffrage’ society, which 
developed into the National Union of Women's Suffrage ^cieties, 
and Ins writin0s are still the most important theoretical statement 
of the case for women's suffrage. He presented to Parliament the 
first petition on the subject (see further Blackburn, Women's Su^raec 
Jiecord). 


Huxley, Tyndall, Caimes, Mark Pattison, F. HarriKm> Sr 
Frederick Po(jock and Lockyer were among the oontributois. 

In 1865 he agreed to stand as parliamentary candidate for 
Westminster, on conditions strictiy in accordance with hn 
principles. He would not canvass, nor pay agents to canvass 
for him, nor would he engage to attend to the local business of 
the constituency. He was with difficulty persuaded even to 
address a meeting of the electors. The story of this remarkable 
election has ^en told by James Beal, one of the most active 
supporters oWill’s candidature. In parliament he adhered to 
his life-long principle of doing only work that needed to be done, 
and that nobody else seemed equally able or willing to do. It 
may have been a consciousness of 'this fact which prompted a 
remark, made by the Speaker, that Mill’s presence in parliament 
elevated the tone of debate. The impression made by him in 
parliament is in some dsu^r of being forgotten, because he was 
not instrumental in carrying any great measure that might serve 
a.s an abiding memorial. But, although his first speech on the 
bill for the prevention of cattle diseases excited the opposition 
of country members,' and a subsequent speech against the 
suspension of the Habeas Corpus Act in Ireland was very 
unfavourably received. Mill thoroughly succeeded in gaining 
the ear of the house. The only spee^giade by him during his 
three years in parliament that was lined to with impatience 
was, curiously enough, his speech i^avour of counteracting 
democracy by providing for the representation of minorities. 
His attack on the conduct of Governor Eyre in Jamaica {q.v.) 
'f/p listened to, but with repugnance by the majority, although 
his actiQj|in this matter in and out of parliament was far 
from be^' ineffectual. He took an active part in the debates 
on Disraeli’s Reform Bill (moving an amendment to omit the 
word “ man ” and insert “ person ”), and helped to extort from 
the government several useful modifications of the Bill for the 
Prevention of Torrupt Practices. The reform of land tenure in 
Ireland, the representation of women, the reduction of the 
national debt, the reform of lx)ndon government, the abrogation 
of the Declaration of Paris, were among the topics on which he 
spoke with miuked effect. He took occasion more than once 
to enforce what he had often advocated in writing, England’s 
duty to intervene in foreign politics in support of the cause of 
freedom. As a speaker Mill was .somewhat hesitating, pausing 
occasionally as if to recover the thread of his argument, but he 
showed great readiness in extemporaneous debate. Viewed as 
a candidate for ministerial office, he might be regarded as a failure 
in parliament, but there can be no doubt that his career there 
greatly extended his influence. 

Mill’s subscription to the election expenses of Bradlaugh, and 
his attitude towards Governor Eyre, are generally regarded as 
the main causes of his defeat in the general election of 1868. 
But, as he suggests himself, hLs .studied advocacy of unfamiliar 
projects of reform had made him unpopular with “ moderate 
Liberals.” He retired with a sense of relief to his cottage and 
his literary life at Avignon. His parliamentary duties and the 
quantity of correspondence brought upon him by increased 
publicity had absorbed nearly the whole of his time. The scanty 
leisure of his first recess had been devoted to writing his St 
Andrews rectorial address on higher education and to answering 
attacks on his criticism of Hamilton; of the second, to annotating 
in conjunction with Bain and Findlater, his father’s Analysis 
of the Mind. Now he looked forward to a literary life, and his 
letters show how much he enjoyed the change. His little cottage 
was filled with books and newspapers; the beautiful country 
round it furnished him with a variety of walks; he read, wrote, 
discussed, walked, botanized. He was extremely fond of music’ 
and was himself a fair pianist. His step-daughter. Miss Taylor 
(d. January 1907), was his constant companion after his wife’s 
death. “ Helen,” he wrote to W. T. Thornton, an old colleague 
in the India House, “ has carried out her long-cherished scheme 
(about which she tells me she consulted you) of a ‘ vibratory ’ 
for me, and has made a pleasant covered walk, some 30 ft. long, 
where I can vibrate in cold or rainy weather. The terrace, you 
must know, as it goes round two sides of the house, has got itself 
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dubbed the 'semi-circumgyratory.' In addition to this, Helen 
has built me a herbarium, a little room fitted up with closets 
for my plants, shelves for m}' botanical books, and a great 
table whereon to manipulate them all. Thus, you see, with my 
herbarium, my vibratory, and my semi-dreumgyratory, I am 
in clover; and you may imagine with what scorn I think of the 
House of Commons, which, comfortable club as it is said to be, 
could ofier me none of these comforts, or, more perfectly speak¬ 
ing, these necessaries of life.” Mill was an enthusiastic botanist 
all his life long, and a frequent contributor of iMbtes and short 
papers to the Phytologist, One of the things that he looked 
forward to during his last journey to Avignon was seeing the 
spring flowers and completing a flora of the locality. His 
delight in scenery frequently appears in letters written to his 
friends during his summer and autumn tours. 

Yet he did not relax his laborious habits nor his ardent out¬ 
look on human affairs. The essays in the fourth volume of his 
Dissertations —on endowments, on land, on labour, on meta¬ 
physical and psychological questions—were written for the 
FoHnighdy Review at intervals after his short parliamentary 
career. One of his first tasks was to send his treatise on tlie 
Subjection of Women (written t86i, published 1869, many edi¬ 
tions) through the piess. The es.say on Theism wa.s written 
soon after. The last pjmic work in which he engaged was the 
starting of the Land Tenure Reform Association. The inter¬ 
ception by the state of the unearned increment, and the promo¬ 
tion of co-operative agriculture, were the most striking features 
in his programme. He wrote in the Examiner and made a pujiic 
speech in favour of the association a few month|j|before his 
death. The secret of the ardour with which he towt up this 
question probably was his conviction that a great struggle was 
impending in Europe between labour and capital. He regarded 
his project as a timely compromi.se. 

Mill died at Avipion on the 8th of May 187;^, He was a man 
of extreme simplicity in his method of life, 'fhough occasionally 
irritable in speech, in his written polemic.s he wa.s remarkable 
for courtesy lo opponents and a rapacity to understand their 
point of view. His references to hi.s friends were always generous, 
and he was always ready to assist those whose work needed help. 
For example, he desired to guarantee the cost of the first books 
of Bain and Herbert Spencer. A statue in bronze was placed 
on the Thame; Embankment, and thrt’p is a good portrait by 
Watts (a copy of which, by Watts himself, was hung in the 
National Gallery). 

The influence which Mill’s works exercised upon contemporary 
English thought can scarcely be ovei-estimated. Hi,s own writings 
and those of his succcssor.s {c.ff. 1 . E. C'airnes and Alexander Bain) 
practically held the field during Ine third quarter of the lyth century 
and even later. Tn philosophy his chief work wa.s to systematize 
and expound the utilitarianism of his father and licntham ^see 
Utilitarianism). He may, in fact, l>e regarded as the final exponent 
of that empirical school of philosophy which owed its impulse to 
fohn Locke, and is generally sixiken of as being typieally English. 
Us fundamental characteristic is the emphasis laid u|jon human 
reason, t.e. upon the duty incumbent luxin all thinkers to investigate 
for themselves rather than to accept the authority of others. .Know¬ 
ledge must l)c based upon experience. In rea.ssertiiie and amplifying 
the empirical conclusions of his predcce.ssors, especially in.thc sphere 
of ethics, Mill’s chief function was the introduction of the humanist 
element This was due, no doubt, to hi.s revulsion from the sternness 
of his upbringing and the period of stress through which .he passed 
in eai’ly manhood, but also to the .sympathetic and emotional quali¬ 
ties which manifested themselves in his early manhood. We have 
seen, for example, that he was led to investigate the subject of logic 
because he found iu attempting to advance his humanitarian schemes 
in politics an alienee of that fundamental agreement which he recog¬ 
nized as the basts of scientific advance. Both his logical and his 
metaphysical studies were thu.s undertaken as the pre-requisites of 
a practical theory of human development. Though he believed that 
the lower classes were uot yet ripe for socialism, with the principles 
of which he (unlikp James Mill and Bcntham) was in general agree¬ 
ment, his whole life was devoted to the amelioration of the conditions 
of the working classes. This fact, no doubt, .should be taken into 
account in anv detailed criticism of the philosophic work; it was taken 
up not as an end but as ancillar>' to a social and ethical system. 
Reference to the articles on Logic, Mbtaphysics. &c., will show 
that subsequent criticism, however much it has owed by way pf 
.'Stimulus to Mill’s strenuous rationalism, has been able to point to 
much that is inconsistent, inadecjuato and even superficial in his 


writii^g. Two maiu intellectual movements from wideW different 
standpoints have combined to diminish his influence. On the one 
hand there has arisen a school of thinkers of the type of Thomas Hill 
Green, who have brought to bear on his nietapnysical views the 
idealism of modem German thinkers. On the other hand are the 
evolutionists, who have substituted for the utilitarian ideal of the 
“ greatest happiness ” those of “ race-preservation “ and the " sur¬ 
vival of the fittest “ {see Ethics, arf ^n. ; Spencer). In the sphere 
of psychology, likewise— e.g. in connexion with Mill’s doctrine of 
Association of Ideas {g.v.) and the phrase " Mental Chemistry/* by 
which he sought to meet the problems which Associationism left 
unsolved-modern criticism and the experimental methods of the 
psycho-physiological, school have set up wholly new criteria, 
with a new terminology and different fields of investigation (see 
Psychology). 

A similar fate has befallen Mill's economic theories. The title 
of hih work, Pnnubie!> of Political Economy, wUh !>ome of thfir 
Applications to Social Philosophy, though open to criticism, indicated 
a less narrow and formal conception of the field of the science than 
had been common amongst his predecessors. He aimed in fact 
at producing a work which might replace in ordinary use the Wealth 
of Nations, which in hisojunion was “ in many parts obsolete and 
in all iiupcrfect." Adam Smith had invariably associated the 
general iirincijiles of the subjeci with their applications, and in 
treating those applications had perpetually appealed to other and 
often far larger considerations than ]>uro political economy affords. 
And in the same spirit Mill desired, whilst incorporating all the 
results arrived at in the special science by Smith’s successors, to 
exhibit purely economic phenomena in relation to the most advanced 
conception.^ of his own time in the general philosoi>hy of society, 
as Smith had done, in reference to the philosophy of his century. 
This dc.sign he certainly failed to realize. His book is very tar 
indeed from being a ” modem Adam Smitli." Tt is an admirably 
lucid, and even elegant, exposition of the Ricardian economics, the 
Malthusian tlu'ory being of course incorporated with these; but, 
notwithstanding the introduction of many minor noveliios, it is 
iu its scientific substance little or nothing more. 

With resiled lo economic method he shifted his |)o.siiion, yet to 
the end occupied unccrLciin ground. In the fifth of his early essays 
he asserted tnat the method a priori i.s the only mode of iiivestigu- 
tion in the social science.^, and that the method a posteriori “ i.s 
altogether inefficacious in those sciences as a means of arriving at 
any considerable body of valualile truth." WTien he wrote hi.s 
Logic he liad learned from Comte that the a jjo.sleriori metliod — 
m the form which he chose to call " inverse di'diiction "—was ihe 
only mode of arriving at truth in general sociology; and his ad¬ 
mission of this at onc<‘ renders the essay obsolete. But, unwilling 
to relinquish the a prion metliod of his'youth, he tries to establisli 
a distinction of two sorts of economic inquiry, one of which, though 
not the other, can lie handled by that nielliocl. Sometimes lie 
speaks of fwlilical economy as a department " carved out oi the 
general Ixwy of the science of society: " whilst on the other hand 
the title of his systematic work implies a doubt wliother political 
economy is a part of " sf»cial philosoydiy " at ail, and not rather 
a study preparatory and auxiliary to il. Tlius, on the logical a.s 
well as tlic dogmaiic side, he halts between two oyiinions. Not¬ 
withstanding his misgivings and eviui disclaimers, he vet remaim-d 
as to method a member ol the old school, and never jjassed into 
the new " historical ’’ school. 

BiBLiCKiRAPHY. “ It'nrAi System of Logic (2 vols.,i8q^; 9th ed., 
1873; '■ People'.s '' cd., 1884); Essays on some Unsettled ^Jucstions of 
Political Economy {1844, ‘ri. 1874); Principles of Politiiai Economy 
(2 vols., 1848; many ed., especially ed. by W. J. Ashley, 1909); 
Oh Liberty (1859; cd. Courtney, 1892; W. B. (’{iliimbine, 1003; 
with introd. Pringle-Battison, 1910); Thoughts on }‘arliamentary 
Jieform (1859); Dissertations and Discussions (i., ii., 1839; iii., 
1867; iv., 187^); Cuiisiderations on Representative Gnvernmenl 
(i8bi; 3rd cd., 1863); Utilitarianism (1863}; Examination of Sir 
W. Hamilton's Philosophy (1865); Aug. Comte and Positivism (i8()3; 
ed. 1908); Inaugural Address at the University of St Andrews (1867); 
England and Ireland (i8(»8); Subjection of Women (1869; od. with 
introd. by Stanton Coit, ig^i); Chapters and Speeches oyi the Irish 
Land Question (1870). The Autobiography appeared in 1873 (ed. 
1908), and Three Essays on Religion (1874). Many of these have 
been translated into German, and there is a German edition by 
Th. Cioniperz (12 vols., 1873-1880). A convenient edition in the 
New Universal Library appeared between 1905 and igio. 

Hiographical and Critical.— yi&vy of Mill’s letters arc published 
in Mrs Grote's life of her husband, in Duncan's Life of Herbert 
Spem-er, in the Memories of Caroline Fox, and in Kingsley’s letters. 
There are aho editions of the correspondence with Gustave d’Eichlal 
and Comte (specially that of L6vy-Bruhl, 1899). By iSr the most 
illuminating collection i.s that of Hugh Elliott, Letters of John Stuart 
Mill (2 vols., 1910), which contains letters to John Sterling, Carlyle, 
E. Lytton Bulwer (Lord Lytton), John Austin, .\lcx. Bain, and 
many leading French and German writers and politicians. These 
letters arc essential to an understanding of Mill'.s life and thought. 
Besides the Autobiography and many references in the writings of 
Mill's friends {e.g. Alox. Hain't. Autobiography, 1904), .see further 
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A. Bain, Jolm Stutat Mill, a Personal Criticism (1882); Fo* Bourne, 
Life of J. S. Mill (1873); John (Viscount) Morlcy, Miscellanies 
(1877), ii. 339-3*7: ]■ Caimes, J. S. Mtll (1873), on sconomic 
thoonesj W. L. Courtney, Metaphysics of J. S. Mill (1879) and 
Life (1889); Douglas, John Stuart Mill, a Study of his Philosophy 
(1895), and Ethics of J. S. Mill (1897); Albec, Hist, of Eng. Utili¬ 
tarianism tigoi): Sir Leslie Stephen, The English Utilitarians 
(1900); J. MacCunn, Six Radical Thinkers (1907); Fred. Harrison, 
Tennyson, Ruskit^ Mill (1899); John Watson, Comte, Mill and 
Spencer (1895): T. Whittaker, Comte and Mill (1905): Charles 
Douglas, J. S. Mill, a Study of his Philosophy (1895); J. Itickaby, 
Free Will and Four English Philosophers (1906): ]. M. Robertson, 
Modern Humanists (1891); D. G. Ritchie, I^nciples of State Inter¬ 
ference (1891); W. Gralam, English Political Philosophy from Hobbes 
to Maine (1899). There are also a number of valuable French 
.ind German criticisms, e.g. Taine, Positivisme anglais, itude sur 
Stuart Mill (Paris, 1864); F. A. I.ange, Mills Ansichten itber die 
soziale Frage (Duisburg, 1866); Littri, A. Comte et Stuart Mill 
(3rd ed., Paris, 1877): CAuret, Philosophic de .Stuart Mill (Paris, 
1885); Goimierz, John S. Mill, ein Nachruf (Vienna, 1889); S. 
Sanger, J. S. Mill, sein Lcben und Lebenswerk (Stuttgart, 1901); 
S. Becher, F.rkenninistheoretische Untersuchungen zu Stuart Milts 
Theorie der Kausalitdt (190O); E. M. Kantzer, La Religion de J. S. 
Milt (1906). See also histories of modern philosopliy. 

See further Logic (Historical Sketch); Psychology; Association 
oFluBAS. (W. M.; J. M. M.) 

HILL ( 0 . Eng. mylen, later myln, or miln, adapted from the 
Late LaL molina, cf. Fr. nwuiin, from Lat. mola, a mill, molere. 
to grind; from the same root,niof,is derived “ meal the word 
appears in other Teutonic languages, cf. Du. moleii, Ger. muhlc), 
Ihc term given to the apparatus or machinery used in the grind¬ 
ing of com into flour, and hence applied to similar mechan¬ 
ical devices for grinding, crushing to powder, nr pulping other 
.substances, e.g. coffee-mill, powder-mill. “ Mill ’’ was first used 
ot the building containing the apparatus, frequently with a word 
attached descriptive of the motive power, e.g. wind-mill, water¬ 
mill, &c. It was not the early word used of the actual grinding 
mechanism. The old hand-mill was known as a “ quem," a 
word which appears in this sense in many Indo-European 
languages; the ultimate root is gm-, to grind. “ Quern ” (see 
Flour) is only remotely connected with “ chum ” (?.«.). The 
word is also applied to many mechanical devices by which raw 
material is transformed into a condition ready for use or into a 
stage preparatory to other processes, e.g. saw-mill, rolling-mill, 
&c., or still more widely to buildings containing machinery used 
in manufactures, e.g. cotton-mill. In mining it is applied to 
various machines used in breaking and crushing the ore (sec 

ORk-DRESStNd). 

In the engineering industries milling machines constitute a 
verv important class of machine tools, the characteristic of which 
is that rotary cutters are employed for shaping the metal (sec 
Tools). In coins the millingis the serrated edge, called 
“ crenneling ” by John Evelyn (Discourse on Medals, 1697, 
p. 225), which is formed on them to prevent clipping and 
filing. Coins made by the old process of hammering were apt 
to have irregular edges which invited mutilation; but the 
introduction of the screw press, which came to be known as a 
mill (cf. W. Lowndes, .Amemhn. Silver Coinage, 1695, p. 93), 
[XTinittcd the production of a regular edge with serrations, 
which in consequence were termed milling. This machine also 
enabled legends to be impressed round the edges of coins, such 
as the Decus et tulamen suggested by Evelyn (see W. J. 
Hocking, Catalogue of the Coins, &e., in the Museum of the Royal 
Mint, 1906). It was invented alxiut the middle of the i6th 
century, and has generally been attributed to Guyot Brucher 
(d. 1556), who was succeeded at the Paris mint by his brother 
Antoine. Introduced into England by one Eloye Mestrel in 
1561, it was used for twelve years, and was then abandoned 
owing to the opposition of the mint officials to Mestrel, who was 
executed for counterfeiting and striking money outside the 
precincts of the Tower of London; but it was again introduced 
by one Peter -Blondeau in i66*, when it permanently superseded 
hammering. In the United States of America the term “ milling ” 
or “ milled ” is applied to the raised edge on the face of the com; 
this is known in the British mint as “marking” (see Mint); 

MILLAIS, SIR JOHN EVBRKTT (1829-1896), English painter, 
was bom at Southampton on the 8th of June 1829, the son of 
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John William Millais, who belonged to an old Norman family 
settled in Jersey for many generations, and Emily Maty, nbe 
Evtiniy, the widow of a Mr Hodgkinson. After his birth tlie 
family returned to Jersey, where the boy soon began to sketch. 
At the age of eight he drew his maternal grandfather. He went 
to school for a short time, but showed no inclination for study, 
and was afterwards educated entirely by his mother. In 1835 
the family removed to Dinan in Brittany, where he sketched the 
French officers, to their great amusement, and in 1837, on the 
family's return to Jersey, he was taught drawing by a Mr Bissel. 
In 1838 he came to London, and on the strong recommendation 
of Sit Martin Archer Shee, P.R.A., his future was decided. He 
was sent at once to Sass’s school, and entered the Academy 
schools in 1840. He won a silver medal from the Society of Arts 
in 1839, and carried off all the prizes at the Royal Academy. 
He was popular amongst the students, and was called “ the 
child,” because he wore his boyish costume till long after the 
usual age. In 1840 and the immediately succeeding years he 
made the acquaintance of Wordsworth and other interesting 
and useful people. He was at this time painting small pictures, 
&c., for a dealer named Thomas, and defraying a great part of 
the household expenses in Gower Street, where his family lived. 
In 1846 he exhibited “ Pizarro seizing the Inca of Peru ” at the 
Royal Academy, and in 1847 “ ElgivaSeized by the .Soldiers of 
Oclo.” In the latter year he competed unsuccessfully at the 
exhibition of designs for the decoration of the Houses of Parlia¬ 
ment, sending a very large picture of “ The Widow’s Mite,” 
which was afterwards cut up. In the beginning of 1848 he and 
W. Holman Hunt, dissatisfied with the theory and practice of 
British art, which had sunk to its lowest and most conventional 
level, initiated what is known as the Pre-Raphaelite movement, 
and were joined by Dante Gabriel Rossetti, and afterwards by 
five others, altogether forming the Pre-Raphaelite Brotherhood. 
Rossetti was then engaged, under the technical guidance of Hunt, 
upon his picture of “ The Girlhood of Mar)’ Virgin,” which, with 
Hunt's “ Light of the World ” and Millais's “ Christ in the House 
of His Parents,’- forms what has been called the trilogy of Pre- 
Raphaelite art. According to Millai.s, the Pre-Raphaelites had 
but one idea—" to present on canvas what they saw in Nature.” 
Millais’s first picture on his new principles was a bantiuet scene 
from Keats’s “ Isabella ” (1849), and contains all the character¬ 
istics of Pre-Raphaelite work, including minute imitation of 
nature down to the smallest detail, and the study of all persons 
and objects directly from the originals. The tale was told with 
dramatic force, and the expression of the heads was excellent. 
His next important pici urc, “ Christ in the House of His Parents.'’ 
or “ The Carpenter's Shop ” (1850), represented a supposed 
incident in the childhood of our Lord treated in a simply realistic 
manner, and drew down upon him a storm of abuse from nearly 
all quarters, religious and artistic. The rest of his more strictly 
Pre Raphaelitc pictures—“ The Return of the Dove to the Ark,” 
“The Woodman’s Daughter” and the “Mariana” of 1851, 
“ The Huguenot ” and “ Ophelia ” of 1852, “ The Proscribed 
Royalist ” and “ The Order of Release ” of 1853—met with less 
opposition, and established his reputation with the public. 
Indeed, this may be said to have been accomplished by the 
“ Huguenot ” and “ Ophelia,” the refined sentiment and exquisite 
execution of which appealed to nearly all who were unprejudiced. 
The public were also greatly influenced by the splendid champion¬ 
ship of Ruskin, who, in letters to The. Times, and in a pamphlet 
called “ Prc-Raphaelitism,” enthusiastically espoused the cause 
of the Brotherhood, In 1831 Millais, who had refused to read 
Modern Painters, where the supposed principles of the Brother¬ 
hood were first recommended, became acquainted with Ruskin, 
and in 1853 went to Scotland with him and Mrs Ruskin, the latter 
of whom sat for the woman in “ The Order of Release.” He 
made several designs for Ruskin, and painted his portrait. In 
1855 Millais exhibited “ The Rescue,” a scene from a fire, which 
drew great attention, from the frantic expression of the mother 
and the brilliant painting of the glare. In the Paris Exhibition 
of this year he was represented by “The Order of Release,” 
“ Ophelia ” and “ The Return of the Dove.” This was also the 
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year of his marriage with Mrs Ruskin (Euphemia Chalmers, 
'daughter of Mr George Gray of Bowerswell, Perth), who had 
obtained a decree of the nullity of her previous marriage. The 
newly-wedded couple went to live at Annat Lodge, near Bowers¬ 
well, where “ Autumn Leaves,” described by Ruskin as “ the 
first' instance of a perfect twilight,” was painted. This and 
“ Pea« Concluded ” were singled out for special praise b\' 
Rusltm in his notes on the Academy Exhibition of 1856, which 
contained, with other works by Millais, the picture of “ A Blind 
Girl,” with .1 hcautifiil background of Icklesham and its common. 
The principal pictures of 1857 were “ Sir Isumbras at the Ford ” 
and “ The Escape of a Heretic,” both of which were violently 
attacked by Ruskin, who was kinder to the “ Apple-blossoms ” 
and ” yalc of Rest ” of 1859. extolling the power of their painting, 
but still insisting on the degeneracy of the artist. The “ Black 
Brunswicker ” of i860 was in motive very like the “ Huguenot,” 
hut it was less refined in expression, and a great deal broader in 
execution, and may be said to mark the end of the period of 
transition from his minute Pre-Raphaelite manner to the masterly 
freedom of his mature style. From i860 to 1869 the invention 
of Millais was much employed in illustration, especially of Trol¬ 
lope’s novels, k'ginning with Framlt^’ Parsonage in the Cornhill 
Magazine. He made altogether eighty-seven drawings for 
Trollope, and was the deverest and one of the most prolific of 
the book illustrators of the ’sixties. He contributed to Moxon’s 
illustrated edition of Tennyson’s Poems, and made occasional 
drawings for Once a Week, the lllustraUd London News, Good 
Words, and other periodicals .and books. In 1863 he was elected 
a Royal Academician. The most important pictures of this and 
the next few years were “ 'J’he Eve of St Agnes,” remarkable for 
the painting of moonlight, “ Romans leaving Britain ” (186s), 

” Jephthah ” (1867), “ Rosalind and Celia ” (1868), “ A Flood,” 
and “The Boyhood of Raleigh ”(1870). All these were executed 
in a very broad and masterly manner. In man\' of his pictures 
of this period, such as “ The Boyhood of Raleigh,” his children 
were hi.s inodels, and formed the subject of many more, like 
“ My Turst Sermon,” “ My Second Sennon,” “ Sleeping,” 
“Awake,” “Sisters,” “ The First Minuet,” and “The Wolf’s 
Den.” He now painted many single figures with more or less 
seiitiment, like “Stella,” “Vanessa,” and “The Gambler’s 
Wife,” with occasionally a mure important composition, like 
“ Pilgrims to St Paul’s,” and ” Victory, 0 Lord ” (exhibited 
1871), representing Aaron and Hur holding up Moses' hands 
(Exod. xvii. 12). With it was exhibited the first and most 
popular of his pure land.srapes, called “ ChiU October,” which 
was followed at intervals by several others remarkable for literal 
truth to nature and fine execution. They were all from Perth¬ 
shire, where he generally .spent the autumn, and included 
“ Scotch Firs ” and “ Winter Fuel ’' (painted in 1874), “ Over 
the Hills and Far Away,” and “ The Fringe of the Moor” 
(1875) and “The Sound of Many Waters” (1876). A later 
series was painted in the neighbourhood of Murthly, a village 
in the parish of Little Dunkeld, Perthshire, whdfe he rented a 
house and shooting from 1881 to 1891. It was to painting 
nature and the world around him that he principally devoted 
himself for the last twenty-five years of his life, abandoning 
imaginative or didactic themes. To this period belong a number 
of pictures of children, with fancy titles, like “ Cherry Ripe,” 

“ Little Miss Mufiet,” “ Bubbles,” and others well known by 
reproductions in black and white and in colour for the illustrated 
papers; and also some charming studies of girlhood, like 
“ Sweetest eyes were ever seen,” and “ Cinderella.” Amongst 
his more serious pictures were “ The Princes in the Tower ” 
(1878), ‘The Princess Elizabeth” (1879), two pictures from 
Scott—“ Effie Dcan.s ” and “ The Master of Ravenswood 
painted for Messrs Agnew in 1877 and 1878, and “ The North- 
We.st Passage,” sometimes regarded as his masterpiece, repre¬ 
senting an old mariner (painted from Edward John Trelawney. 
the friend of Byron) listening to some tale of Arctic exploration 
in a room overlooking the sea and strewn with charts. “ A 
Yeoman of the Guard ” (1877) was perhaps his most splendid 
piece of colour, and was greatly admired at the Paris Exhibition 
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of 1878, where it was sent with “ Chill October ” and three others 
of his pictures. But perhaps the works of his later years by 
which he will be most remembered are his portraits—especially 
his three portraits of Gladstone (1879,1885 and 1890), and those 
of John Bright, of Lord Tennyson, and of Lord Beaconsfield, 
which was left unfinished at his death. He also painted the 
marquess of Salisbury, Lord Rosebery, the dukes of Devonshire 
and Argyll, Cardinal Newman, Thomas Carlyle, Sir James Paget, 
Sir Henry Irving, George Grote, Lord Chief Justice Russell, 
J. C. Hook, R.A., and himself (Uffizi Gallery, Florence). He 
drew Charles Dickens after his death. Amongst his finer 
portraits of women were those of Mrs Bischofisheim, the duchess 
of Westminster, Lady Campbell and Mrs Jopling. 

No very serious interruption of his usual life as a prosperous 
English gentleman occurred in these years, except the death of his 
second son, George, in 1878. In 1875 he went to Holland, one 
of his few visits to the Continent. In 1879 he left Cromwell 
Place for a house at Palace Gate, Kensington, which he built, 
and where he died. In 1885 he was created a baronet, on the 
suggestion of Mr Gladstone. In 1892 his health began to break 
down. After a bad attack of influenza he was troubled with a 
swelling in his throat, which proved to be due to cancer. He 
suffered much from depression, but worked when he could, and 
derived much pleasure in painting several pictures, including 
St Stephen, ’ “ A Disciple," “ Speak 1 Speak 1 ” (wliich was 
bought out of the Chantrey Bequest), and “ The Forerunner 
his last exhibited subject-picture. His finely characterized 
portrait,s of Mr John Hare, the actor, and Sir Richard Quain 
belong also to his last years. In 1895, consequence of the 
illness of Lord (then Sir Frederick) Leighton, he was called upon 
to prc.side at the annual banquet of the Royal Academy, and on 
the death of Lord Leighton he was elected to the presidential 
chair. He died on the 13th of August 1896, and was buried in St 
Paul’s Cathedral. The Winter Exhibition of the Royal Academy 
in 1898 was ilcvoted to his works. The list of his honours at 
home and abroid is a long one. Millais was one of the greatest 
painters of his time, and did more than any other to infuse a new 
and healthy life into British art. He liad not the imagination 
of an idealist, but he could paint what he saw with a force which 
has seldom been excelled. As a man he was manly, frank and 
genial, devoted to his art and his family, and very fond of sport, 
especially hunting, fishing and shooting. He was greatly loved 
by a very large circle of friends. He was singularly hand.some, 
and had a fine presence. The National Galleiy of British Art 
possesses many of his finest works. He is also represented in 
the National Gallery, in the National Portrait Gallery, the 
Victoria and Albert Museum, and in the public galleries at 
Manchester, Liverpool and Birmingham. 

AirriioarTiEs.—J. G. Millais, Life and Letters, 6-c.; Ruskin's 
Modem Painters, Notes on Royal Academy Exhibitions, Pre-Raphaelit- 
ism, 6'C.; Catalogues of Gro.svcnor Gallery (summer of 1886), and 
of Royal Academy (winter oi 1898); M. H. Spiclmanii, Millais and 
his lI'ofAs (London, 1890); A. L. Baldry, .Sic J. L. Millais, his Art 
and Influence (London, 1899). (C. Mo.) 

MILLAR, ANDREW (1707-1768), British publisher, was born 
in 1707. About 1729 he started business us a bookseller and 
publisher in the Strand, London. His own judgment in literary 
matters was small, but he collected an excellent staff of literary 
advisers, and did not hesitate to pay what at the time were 
considered large prices for good material. “ I respect Millar, 
sir,” said Dr Jolmson in 1755, “ he has raised the price of 
literature.” He paid Thomson £105 for The Seasons, and 
Fielding a total sum of £700 for Tom Jones and £1000 for Amelia. 
He was one of the syndicate of booksellers who financed 
Johnson's Dictionary, and on him the work of seeing that book 
through the press mainly fell. He also published the histories 
of Robertson and Hume. He died at his villa at Kew' Green, 
near London, on the 8th of June 1768. 

MILLATI, a town of southern France, capital of an arron- 
dissement in the department of Aveyron, on the right bank of the 
Tarn at its confluence with the Dourbie, 74 m. N. of Beziers on 
the Southern railway. Pop. (1906), 16,853. Milieu lies in a 
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rich valley xaoo ft. above tihe sea surrounded by the spurs of 
the Levezou, Causse Noir and Laizac ranges. The streets are 
narrow and some of the houses of great antiquity, but the town 
is surrounded by spacious boulevards. One of its squares is 
bordered on two sides by wooden galleries supported on stone 
columns. The only buildings of special interest are the Roman¬ 
esque church of Notre Dame, restored in the i6th century, and 
the fine Gothic belfry of the old hdtcl de ville. Millau is the seat 
of a .sub-prefect, and possesses tribunals of first instance and of 
commerce, a board of trade-arbitrators, a chamber of commerce 
and a communal college. The principal industry' Ls the manu¬ 
facture of gloves, and various branches of the leather industry are 
carried on. The chief articles of trade are skins, wool, wine and 
Roquefort cheese. 

In the middle ages Millau was the .scat of a viscounty held 
by the counts of Barcelona and afterwards by the counts of 
Armagnac. In the i6th century it became one of the leading 
strongholds of Calvinism in southern France. In i6ao it 
revolted against Louis XIII., and after its submission Richelieu 
caused its fortifications to be disirvantled. The edict of Nantes 
hastened the decline of the town, which did not recover its 
prosperity till after the Revolution. 

MILLBURY, a township of Worcester county, Massachusetts, 
on the Blackstone river, 5 m. S..S.E. of Worcester. Pop. (1890), 
^428; (1900), 4460, of whom .1176 were foreign-bom; (1905, 
slate census), 4631. Area, i5'79 .sq. m. Millbury is served by 
the New York, New 1 laven & Hartford, and the Boston & Albany 
railways, and by electric inter-urban railways. It lies for the 
most part in the valley of tlie Blackstone river, from which 
water-power is derived for its mills; among its manufactures are 
cotton, linen, felt and woollen goods, hemp thread, and foundry 
and machine-shop products. The municipality owns and 
operates the waterworks and electric-lighting plant, Millbury 
was fonned in 1813 from the North Parish of Sutton; in 1851 a 
part of Auburn was annexed to the township. 

MILLEDGEVILLE, a city and the county-seat of Baldwin 
county, in the central part of Georgia, U.S.A., on the Oconee 
river, at the head of navigation, 32 m. E.N.E. of Macon. Pop. 
(1890), 3322; (1900), 4219 (afi(i3 negroes); (1910), 4385. It is 
served by the Georgia and the Central of Georgia railways. 
Milledgeville is situated in the Cotton Belt, and its principal 
industry is the preparation of cotton for the markets. The 
importance of the place, however, is mainly educational and 
historical. It is the .seal of the Middle Georgia Military and 
Agricultural College, which occupies the old capitol building, 
and of the Georgia Normal and Industrial College for girls (1889; 
enrolment 1908 -kjoo, C53), which is a part of the university of 
Georgia, and occupies the site of the old state penitentiary. 
About 2 m. north-west of Milledgeville is the state juvenile 
reformatory; 2 m. south of the city are the state asylums for 
white and negro in.sane; and 3 m. north-west is the state prison 
farm. Milledgeville was founded in 1803, and was named in 
honour of John Milledge (1757-1818), a representative in 
Congress in 1792-1793 and 1795-1802, governor of Georgia in 
i 8 o 2 -j 8 o 6 , allnited States senator in 1806-1809, and a benefactor 
of the state university. In 1804 it was made the seat of the 
state government in place of Ixiuisville (capital in 1795-1804; 
pop. in T900, 1009), a dignity it held until 1868. The city was 
first chartered in 1836. Although admirably situated for trade 
and manufacturing, Milledgeville was surpassed in both by 
Macon, which became the commercial emporium of middle 
Georgia; but it was a favourite place of residence for the wealthy 
and cultivated class of Georgians before the Civil War. It was 
seized bv General William T. Sherman on the 23rd of November 
1864. in order to remove the state documents beyond reach of 
the enemy, Ciovemor Jo.seph E. Brown called upon the convicts 
in the penitentiary for aid, granting them pardons in return for 
their services, 

MILLEmiUM (a pseudo-Latin word fonned on the analogy 
of hitnnium, irietinium, from Lat. milU, a thousand, and annus, 
year), literally a period of a thousand years. The term is 
specially used of the period of 1000 years during which Christ, 


as has been believed, would return to govern the earth in person. 
Hence it is used to describe a vague time in the future when all 
flaws in humaa existence will have vanished, and perfect good¬ 
ness and happiness will prevail. The attribution of a mystic 
significance to the millennium-period, though perhaps not 
prominent in that theory of Christian e^atology to which the 
names Milldnarianism and Chiliasm (from Gr, a thousand) 
are given, is quite common in non-Christian religions and 
cosmological systems. 

Faith in the nearness of Christ’s second advent and the 
establishing of his reign of glory on the earth was undoubtedly 
a strong point in the primitive (Tiristian Church. In the antici¬ 
pations of the future prevalent amongst the early Christians 
{c. 50-150) it is necessary to distinguish a fixed and a fluctuating 
element. The former includes (i) the notion that a last tenible 
battle with the enemies of God was impending; (2) the faith in 
the speedy return of Christ; (3) the conviction tW Christ will 
judge all men, and (4) will set up a kingdom of glory on earth. 
To the latter belong views of the Antichrist, of the heathen world- 
power, of the place, extent, and duration of the earthly kingdom 
of Christ, &c. These remained m a state of solution; they were 
modified from day to day, partly because of the changing circum¬ 
stances of the present by which forecasts of the future were 
regulated, ptartly because the indications—real or supposed—of 
the ancient prophets always admitted of new combinations and 
constructions. But even here certain positions were agreed on 
in large sections of Christendom. Amongst these was the 
expectation that the future kingdom of Christ on earth should 
have a fixed duration—according to the most prevalent opinion, 
a duration of one thousand years. From this fact the whole 
ancient Christian eschatology was known in later times as 
“ chiliasm "—a name which is not strictly accurate, since the 
doctrine of the millennium was only one feature in its scheme of 
the future. 

I. This idea that the Messianic kingdom of the future on earth 
should have a definite duration has—like the whole eschatology 
of the primitive Church—its roots in the Jewish apocalyptic 
literature, where it appears at a comparatively late period. At 
first it was assumed that the Messianic kingdom in Palestine 
would last for ever (so the prophets; cf. Jer. xxiv. 6; Ezek. 
xxxvii. 25; Joel iv. 20; Dan. vi. 27; Sibyll. iii. 49 aeq., 766; 
Psalt. Salom. xvii. 4; Enoch Ixii. 14), and this seems always to 
have been the must widely accepted view (John xii. 34). But 
from a comparison of prophetic pas.sages of the Old Testament 
learned apocalyptic writers came to the conclusion that a dis¬ 
tinction must be drawn between the earthly appearance of the 
Messiah and the appearance of God Himself amongst Ilis people 
and in the Gentile world for the final judgment. As a necessary 
consequence, a limited period had to be assigned to the Messianic 
kingdom. According to the Apocalypse of Baruch (xl. 3) this 
kingdom will last “ donee finiatur mundus corruptionis.” In 
the Book of Enocli (xci. 12) “ a week ” is specified, m the Apoca¬ 
lypse of Ezra (vii. 28 seq.) four hundred years. This figure, 
corresponding to the four hundred years of Egyptian bondage, 
occurs also in the Talmud (Sanhedrin 9911). But this is the only 
passage; the Talmud has no fixed doctrine on the point. The 
view most frequently expressed there (see Von Otto in IlilgenjtU's 
Zeitschrift, 1877, p. 527 seq.) is that the Messianic kingdom will 
last for one thousand (some said two titousand) years. “ In 
six days God created the world, on the seventh He rested. But 
a day of God is equal to a thousand years (Ps. xc. 4). Hence the 
world will last for six thousand years of toil and labour; then will 
come one thousand years of Sabbath rest for the people of God 
in the kingdom of the Messiah." This idea must have already 
been very common in the first century before Christ. The 
combination of Gen. i., Dan. ix. and Ps. xc. 4 was peculiarly 
fascinating. 

Nowhere in the discourses of Jesus is there a hint of a limited 
duration of the Messianic kingdom. The apostolic epistles are 
equally free from any trace of chiliasm (neither 1 Car. xv. 23 seq. 
nor I thess. iv. 16 seq. points in this direction). In Revelation 
however, it' occurs in the following shape (ch. xx.). After 
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Christ has appeared from heaven in the guise of a warrior, and 
vanquished the antichristian world-power, the wisdom of the 
world and the devil, those who have remained steadfast in the 
time of the last catastrophe, and have given up their lives for 
their faith, shall be raised up, and shall reign with Christ on this 
earth as a royal priesthood for one thousand years. At the end 
of this time Satan is to be let loose again for a short' season; he 
will prepare a new onslaught, but God will miraculously destroy 
liim and his hosts. Then will follow the general resurrection 
of the dead, the last judgment, and the creation of new heavens 
and a new earth. That all believers will liave a share in the first 
resurrection and in the Messianic kingdom is an idea of which 
the author of Revelation knows nothing. The earthly kingdom 
of Christ is reserved for those who have endured the most terrible 
tribulation, who have withstood the supreme effort of the world- 
power—that is, for those who are actually members of the church 
of the last days. The Jewish expectation is thus considerably 
curtailed, as it is also shorn of its sensual attractions. “ Blessed 
and holy is he that hath part in the first resurrection; on such the 
second death hath no power; but they shall be priests of God and 
of Christ, and shall reign with Him a thousand years." Other 
ancient Christian authors were not so cautious. Accepting the 
Jewish apocalypses as sacred books of venerable antiquity, they 
read them eagerly, and transferred their contents bodily to 
Christianity. Nay more, the Gentile Christians took pos.scssion 
of them, and just in proportion as they were neglected by the 
Jews—who, after the war of Bar-Cochba, became indifferent to 
the Messianic hope and hardened themselves once more in 
devotion to the law—they were naturalized in the Christian com¬ 
munities. The result was that these books became “ Christian " 
documents; it Is entirely to Christian, not to Jewish, tradition 
that we owe their preservation. The Jewish expectations are 
adopted, for example, by Papias, by the writer of the epistle of 
Barnabas, and by Justin. Papias actually confounds expressions 
of Jesus with verses from the Apocalypse of Baruch, referring 
to the amazing fertility of the days of the Messianic kingdom 
(Papias in Iren. v. 33). Barnabas (Ep. 15) gives us the Jewiiih 
theory (from Gen. i. and Ps. xc. 4) that the present condition of 
the world is to last six thousand years from the creation, that at 
the beginning of the Sabbath (the seventh millennium) the Son 
of God appears, to put an end to the time of “ the unjust one," 
to judge the ungodl) and renew the earth. But he does not 
indulge, like Papias, in .sensuous descriptions of this .seventh 
millennium; to Barnabas it is a time of rest, of sinlessness, and of 
a holy peace. It is not the end, however; it is followed by an 
eighth day of eternal duration—" the beginning of another 
world.” So that in the view of Barnabas the Messianic reign 
still Belongs to otriw » aiutv. Justin {Dial. 80) speaks of 
ohiliasm os a necessary part of complete orthodoxy, although he 
knows Chri.stians who do not accept it. He believes, with the 
Jews, in a restoration and extension of the city of Jerusalem; he 
assumes that this city will be the seat of the Messianic kingdom, 
and he takes it as a matter of course that there all believers 
(here he is at one with Barnabas) along with patriarchs and 
prophets will enjoy perfect felicity for one thousand years. That 
a philosopher like Justin, witli a bias towards an Hellenic con¬ 
struction of the Christian religion, should nevertheless have 
accepted its chiliastic elements is the strongest proof that 
these enthusiastic expectations were inseparably bound up witli 
the Christian faith down to the middle of the and century. And 
another proof is found in the fact that even a speculative Jewish 
Christian like Cerinthus not only did not renounce the chiliastic 
hope, but pictured the future kingdom of Christ as a kingdom 
of sensual plea.sures, of eating and drinking and marriage 
festivities (Euseb. H. E. iii. 28, vii. 25). 

After the middle of the, 2nd century these expectations were 
gradually thrust into the background. They would never have 
died out, however, had not circumstances altered, and a new 
mental attitude been taken up. Jhe spirit of philosophical and 
theological speculation and of leoifbal reflection, which began to 
spread through the churches, did not know what to make of the 
old hopes of the future. To a new generation they seemed paltry. 


earthly and fantastic, and far-seeing men had good reason to' 
regard them as a source of political danger. But mure than this,, 
these wild dreams about the glorious kingdom of Christ began toi 
disturb the organization which the churches had seen fit to intro¬ 
duce. In the interests of self-preservation against the world, 
the state and the heretics, the Christian communities had formed 
themselves into compact societies with a definite creed and con¬ 
stitution, and they felt that their existence was threatened by 
the white heat of religious subjectivity. So early as the year 170, 
a church party in Asia Minor—the so-called Alogi—rejected the 
whole Ixidy of apocalyptic writings and denounced the book of 
Revelation as a book of fables. All the more powerful was the 
reaction. In the so-called Montanistic controversy (c. 160-220) 
one of the principal issues involved was the continuance of the 
chiliastic expectations in the churches. The Montanists of Asia 
Minor defended them in their integrity, with one slight modifica¬ 
tion : they announced that Pepuza, the city of Montanus, would 
be the site of the New Jerusalem and the millennial kingdom. 
After the Montanistic controversy chiliastic views were more and 
more discredited in the Greek Church; they were, in fact, stigma¬ 
tized as ‘‘ Jewish ” and consequently “ heretical.” It was the 
Alexandrian theology that superseded them; that is to say. Neo¬ 
platonic mysticism triumphed over the early Christian hope of 
the future, first among the " cultured,” and then, when the 
theology of the “ cultured ” had taken the faith of the “ un¬ 
cultured ” under its protection, amongst the latter also. About 
the year 260 an Egyptian bishop, Nepos, in a treatise called 
IXtyxot (UA.TTyo/noTMi', endeavoured to overthrow the Origenistic 
theology- and vindicate chiliasni by exegetical methods. Several 
congregations took his part; but ultimately Dionysius, bishop of 
Alexandria, succeeded in healing the schism and asserting the 
allegorical interpretation of the prophets as the only legitimate 
exegesis. During this controversy Dionysius became convinced 
that the victory of mystical theology over “ Jewish " ohiliasm 
would never be secure so long as the book of Rev«lwlj|ti|| passed 
for an apostolic writing and kept its place among thetfaomolo- 
goumena of the canon. He accordingly raised the question 
of its apostolic origin; and by reviving old difficulties, with 
ingenious arguments of his own, he carried his point. At the' 
time of Eusebius the Greek Ghurch was saturated with prejudice 
against the book and with doubts a.s to its canonicity. In the 
course of the 4th century it was removed from the Greek canon, 
and thus the troublesome foundation on which chiliasm might 
have continued to build was got rid of. The attempts of Metho¬ 
dius of Tyre at the beginning of the 4th century and Apollinarius 
of Laodicea about 360 to defend chiliasm and assail the theology 
of Oigen had no result. For many centuries the Greek Church 
kept Revelation out of its canon, and consequently chiliasm 
remained in its grave. It was considered a sufficient safeguard 
against the spiritualizing eschatology of Origen and his school to 
have rescued the main doctrines of the creed and the regula fidei 
(the visible advent of Chri.st; eternal misery and hell-fire for the 
wicked). Anything beyond this was held to lie Jewish. It was 
only the chronologists and historians of the Church who, following 
Julius Africanus, made use of apocalyptic numbers in their 
calculations, while court theologians like Eusebius entertained 
the imperial table with discussions as to whether the dining-hall 
of the emperor—the second David and Solomon, the beloved of 
God- might not be the New Jerusalem of John’s Apocalypse. 
Eusebius was not the first who dabbled in such speculations. 
Dionysius of Alexandria had already referred a Messianic pre¬ 
diction of the Old Testament to the emperor Gallienus. But 
mysticism and political servility between them gave the death¬ 
blow to chiliasm in the Greek Church. It never again obtained 
a footing there; for, although, late in the middle ages, the book 
of Revelation—by what means we .cannot tell—did recpver its 
authority, the Church was by that time so hopelessly trammelled 
by a magical cultus as to be incapable of fresh developments. 
In the Semitic Churches of the East (the Syriam tAfobian and 
Ethiopian), and in that of Armenia, the apocalM^ literature 
was preserved much longer than in the Greek f^rch. They 
were verv conservative of ancient traditions in general, and hence 
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rhiliasm survived amongst them to a later date than in 
Alexandria or Constantinople. 

But the Western Chur(^ was also more conservative than 
the Greek. Her theologians had, to begin with, little turn for 
mystical speculation; their tendency was rather to reduce the 
gospel to a system of morals. Now for the moralists chiliasm 
had a s]>ecial significance as the one distinguishing feature of the 
gospel, and the only thing that gave a specifically Christian 
character to tlieir system. This, however, holds good of the 
Western theologians only after the middle of the 3rd century. 
The earlier fathers, Irenaeus, Hippolytus, Tertullian, believed in 
chiliasm simply because it was a part of the tradition of the Church 
and because Marcion and the Gnostics would have nothing to do 
with it. Irenaeus (v. 28, 29) has the same conception of the 
millennial kingdom as Barnabas and Papias, and appeals in 
support of it to the testimony of disciples of the apostles. Hip¬ 
polytus, although an opponent of Montanism, was nevertheless a 
thorough-going millennarian (see his book De Antichrisio). 
Tertullian (cf. especially Adv. Marcion., 3) aimed at a more 
spiritual conception of the millennial blessings than Papias had, 
but he still adhered, especially in his Montanistic period, to all 
the ancient anticipations. It is the same all through the 3rd and 
4lh centuries with those Latin theologians who escaped the 
influence of Greek speculation. Commodian, Victorinus Petta- 
vensis, Lactantius and Sulpicius .Severus were all pronounced 
millennarians, holding by the ver>- details of the primitive 
Christian expectations. The)’ still believe, as John did, in the 
return of Nero as the Antichrist; they still expect that after the 
first resurrection Christ will reign with his saints “ in the flesh ” 
for a thousand years. Once, but only once (in the Gospel of 
Nicodemus), the lime is reduced to five hundred years. Victori¬ 
nus wrote a commentary on the Apocalypse of John; and all 
these theologians, especially Lactantius, were diligent students of 
the ancient Sibylline oracles of Jewish and Christian origin, and 
treated them as divine revelations. As to the canonicity and 
apostolic authorship of the Johaimine Apocjilypse no doubts 
were ever entertained in the West; indeed an Apocalypse of 
Peter was still retained in the canon in the 3rd century. That 
of Ezra, in its Latin translation, must have been all but a canoni¬ 
cal book—the numbers of extant manuscripts of the so-called 
4 Ezra being incredibly great, while several of them are found 
in copies of the Latin Bible at the beginning of the i6th century, 
■f'he Apocalyp.sc of Hermas was much read till far through the 
middle ages, and has also kept its place in some Bibles. The 
apocalyptic ‘‘ Testamenta duodccim patriarclmrum ” was a 
favourite reading-book; and Latin versions of ancient apocalypses 
are being continually brought to light from Western libraries 
(e.g. Ihc Assumpiio Mos/'s, llie Ascensio Jesajae,Scc.). All these 
facts show how vigorously the early hope.s of the future main¬ 
tained themselves in the West. In the hands of moralistic 
theologians, like Lactantius, they certainly assume a somewhat 
grotesque form, but the fact that these men clung to them is the 
clearest evidence that in the West millennarianism was still a 
point of “ orthodoxy ' in the 4th century. 

This state of matters, however, gradually disappeared after 
the end of the 4th century. The change was brought about by- 
two causes—first, Greek theology, which reached the West 
chiefly' through Jerome Rufinus and Ambrose, and, second, the 
new idea of the Church wrought out by Augustine on the basis of 
the altered political situation of the Church. Augustine was the 
first who ventured to teach that the Catholic Church, in its 
empirical form, was the kingdom of Christ, that the millennial 
kingdom had commenced with the appearing of Christ, and was 
therefore an accomplished fact. By this doctrine of Augustine’s, 
the old millennarianism, though not completely extirpated, was 
at least banished from the official theology. It still lived on, 
however, in the lower strata of Christian society; and in certain 
undercurrents of tradition it was transmitted from century to 
century. At various periods in the history of the middle ages 
we encounter sudden outbreaks of millennarianism, sometimes 
as the tenet of a small sect, sometimes as a far-reaching movement. 
And, since it had been suppressed, not, as in the East, by 


mystical speculation, its mightiest antagonist, but by the political 
Church of the hierarchy, we find that wherever chiliasm appears 
in the middle ages it makes common cause with all enemies of 
the secularized church. It strengthened the hands of Church 
democracy; it formed an alliance with the pure souls who hdd 
up to the church the ideal of apostolic poverty; it united itself 
for a time even with mysticism in a common opposition to the 
supremacy of the Church; nay, it lent the stren^h of its convic¬ 
tions to the support of states and princes in their efforts to break 
the political power of the Church. It is sufficient to recall the 
well-known names of Joachim of Floris, of all the numerous 
Franciscan spiritualists, of the leading sectaries from the 13th to 
the 15th century who assailed the papacy and the secularism of 
the Church’—above all, the name of Occam. In these men the 
millennarianism of the ancient Church came to life again; and in 
the revolutionary movements of the isth and i6th centuries— 
especially in the Anabaptist movements—it appears with all its 
old uncompromising energy. If the Church, and not the state, 
was regarded as Babylon, and the pope declared to be the Anti¬ 
christ, these were legitimate inferences from the micient tradition.s 
and the actual position of the Church. But, of course, the new 
chiliasm was not in every respect identical with the old. It 
could not hold its ground without admitting certain innovations. 
The “ everlasting gospel ” of Joachim of Floris was a different 
thing from the announcement of Christ’s glorious return in the 
clouds of heaven; the “ age of the spirit ” which my.stics and 
spirituali.sts expected contained traits which must be character¬ 
ized as “ modern "; and the “ kingdom ” of the Anabaptists in 
Munster was a Satanic caricature of that kingdom in which the 
Christians of the 2nd century looked for a peaceful Sabbath rest. 
Only we must not form our ideas of the great apocalyptic and 
chiliastic movement of the first decades of the 16th century 
from the rabble in Munster. There were pure evangelical forces 
at work in it; and many Anabaptists need not shun com¬ 
parison with the Christians of the apostolic and post-apostolic 
ages. 

.The German and Swiss Reformers also believed that the end of 
the world was near, but they had different aims in view from 
those of the Anabaptists. It was not from poverty and apoca¬ 
lypticism that they hoped for a reformation of the Church. In 
contrast to the fanatics, after a brief hesitation they threw millen¬ 
narianism overboard, and along with it all other “ opiniones 
Judaicae.” They took up the same ground in this respect which 
the Roman Catholic Church had occupied since the time of 
Augustine. How millennarianism nevertheless found its way. 
with the help of apocalyptic mysticism and Anabaptist influences 
into the Churches of the Reformation, chiefly among the Re¬ 
formed sects, but afterwards also in the Lutheran Church, how 
it became incorporated with Pietism, how in more recent times 
an exceedingly mild type of “ academic ” chiliasm has been 
developed from a belief in the verbal inspiration of the Bible, 
how finally new sects are still springing up here and there with 
apocalyptic and chiliastic expectations—these are matters which 
cannot be fully entered upon here. 

See Schiirer, Lehrbuch der neukstamenUichtn Zeitgeschichtt 
(1874). §§ 28, 29; Corrodi, Kritische Gesekichte des Chiliasmus 
(1781)’; R. H. Cliarlcs, The Doctrine of a Future Life (1899); Book 
of the Secrek of Enoch (189(1), pp.xxvii-xxx, ch. xxxii. z-xxxiii. 2; 
Apocalypse of Baruch (1896), xxix. 3-8 (notes); Booh of Enoch 
(index, s.v. “ Messianic Kingdom ”); Bousset, Religion des Juden- 
thums (190.S), 273-271); C. A. Briggs, The Messiah of the Apostles, 
p. 284 seqi; Sabatier, Les Origines iittlraires et la composition de 
VApocalypse de St Jean (1887); Spitta, Die Offenbarung des Johannes 
untersucht (1889). See also Eschatology and works there quoted. 

(A. Ha.) 

HILLER, HUGH (1802-1856), Scottish geologist and man of 
letters, was bom in humble circumstances at Cromarty, on the 
loth of October 1802; his father, Hugh Miller, a seaman, was 
drowned when he was but five years old. His primary education 
was acquired at a dame's school and afterwards at the parish 
school, and at the age of six he had learned that “ the art of 
reading is the art of finding stories in books.” At the age of 
twelve he began to write verses. Two of his mother’s brothers. 
James and “ Sandy ” Wright, hard-working men at Cromarty, 
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ofierad to assist him to eater the ministry, but he felt no call to 
the sacred office, and from 1820 to 1822 he was apprenticed to a 
stone-mason. During the next few years he obtained employ¬ 
ment as a journeyman mason in Edinburgh, Inverness and 
various other parts of Scotland. The writing of verses eccupied 
his leisure hours, and in 1826 he sent to the Scotsman an “ Ode on 
Greece,” which was refused. It was not until 1829 that he met 
with his first success in the publication of Poms written in the 
Leisure Hours of a Journeyman Mason. These were printed and 
issued from the office of the Inverness Courier. Miller now 
turned his attention to prose and contributed many essays to the 
Inverness Courier. As remarked by Sir A. Geikie; “ These made 
so favourable an impression that they were soon afterwards 
reprinted separately. They marked the advent of a writer 
gifted with no ordinary powers of narration and with the 
command of a pure, nervous and masculine style." 

At the age of thirty-two he was still a stone-mason, but in the 
latter part of 1834 he was offered a post as accountant in the 
Commercial Bank of Scotland, and was almost immediately 
transferred to the Cromarty branch. His prose writings had now 
attracted much notice, and he next issued in 1835 Scenes and 
Legends of the North of Scotland, or the Traditional History of Cro¬ 
marty, in which he introduced some memoranda on the geology. 
This work met with a cordial reception. Miller, while still a 
stone-mason, had observed the abundant fossils in the Jurassic 
shales on the shores of Ethie, but it was not until 1830 that he 
first obtained remains of fossil fishes in the Old Red Sandstone. 
These for many years he collected and studied as far as he could, 
and in 1837 some of his specimens were brought to the notice of 
R. I. Murchisem and Professor Aga.ssiz. In the following year 
he was in communication with Murchison and his career as a 
geologist was definitely opened. 

In 1837 Miller married Lydia Falconer Frazer (i8ii?-i876), 
a lady of good position and groat natural ability, whom he had 
met six years previously. He set up his household in Cromarty, 
on a salary of sixty pounds a year, aided by the small sums he 
then earned by literary work; and his wife took a few pupils. 
Mrs Miller eventually became well known, under the pseudonym 
of Mrs Harriet Myrtle, as author of The Ocean Child (1857) 
and other story-books for children. 

Soon after his marriage. Miller became greatly stirred by the 
internal dissensions in the Church of Scotland, of which he was a 
staunch member, and he published two pariiphlets which brought 
him to the notice of some of the prominent members of the liberal 
church party. In 1839 he went by invitation to Edinburgh to 
edit a new Whig newspaper, the Witness, wliieh was intended to 
support the views of those who after the disruption in 1843 formed 
the Free Church. The paper rapidly attained a large circulation; 
and this was no doubt largely due to his own hterary and scientific 
essays. In 1840 he contributed a series of articles on The Old Red' 
SandsUme, and these were reprinted in book form in the following 
year. The charm of this work was widely appreciated, as was 
also the natural sagacity shown in the descriptions and restora¬ 
tions of some of the fossil fishes. His Footprints of the Creator 
was published in 1849, and My Schools and Schoolmasters in 1854. 
He was engaged on the final proofs of his Testimony of the Hocks 
on the day of his death. During the hast year of his life he suffered 
from inflammation of the lungs: and the strain of ill health 
proving too severe, he died by his own hand in Edinburgh on 
the 23rd of December 1856. By request of his wife. The Cruise 
of the Betsey, with Rambles of a Geologist (1858), previously 
printed only in the Witness newspaper, was published under 
the editorship of the Rev. W. S. Symonds. 

In memory of Hugh Miller a monument was erected by public 
subscription in i860 at Cromarty; and the cottage in which he 
was bom was acquired at a later period by his son Hugh. In it 
have been placed part of his library, a set of the Witness 
newspaper, some letters addressed to him, and a number of geo¬ 
logical specimens, including many referred to in Ids Old Red 
Sandstoru. On the 22nd of August 1902 the centenary of his 
birth was celebrated at Cromarty, and was attended by 
scientific representatives from all parts of the world. 


His elder son, Hugh Miller (1850-1896), passed through the 
Royal .School of Mines and joined the Geological Survey in 
England in 1873; afterwards he was transferred to Scotland 
and surveyed the country around Cromarty and other parts of 
Ross-shire and Sutherlandshire. He was author of Landscape 
Geology, 1891. 

See rhe Life and Letters of Hugh Miller, by Peter Bayne (2 vols., 
1871); Hugh Miller: hts Work area Influence, address by Sir A. Geikie, 
at the centenary celebration. (H. B. Wo.) 

MILLER, JOAQUIN (Cincinnatus Heine) (1841- ), 

American poet, was born in Indiana, on the loth of November 
1841, and was educated for the law. After some experiences of 
mining and journalism in Idaho and Oregon, he settled down in 
1866 as judge in Grant county, Oregon, and during his four 
years' tenure of this post he began to write verse. In 1870 he 
travelled in Europe, and in 1871 he published his first volume of 
poetry, full of tropical passion. Songs of the Sierras, on which his 
reputation mainly rests, llis Songs of the Sunlands (1873) 
followed in the same vein, and after other volumes had appeared, 
his Collected Poems were pubbshed in 1882. He also wrote plays, 
The Danites in the Sierras having some success as a sensational 
melodrama. On his return from Europe he became a journalist 
in Washington, but in 1887 returned to California. His pen- 
name, " Joaquin Miller,” by which he is known, was assumed by 
him when he published his first book, in consequence of his 
having written an article in defence of Joaquin Murietta, the 
Mexican brigand. 

Revised editions of his Complete Poetical Works ' appeared at 
San Francisco in 1902. 

HILLER, JOE (Joseph or JosiAs) (1684-1738), English actor, 
first appears in the cast of Sir Robert Howard’s Committee at 
Drury l^ine in 1709 as Teague. Trinculo in The Tempest, the 
First Grave-digger in Hamlet, and Marplot in The Busybody were 
among his many favourite parts. He is said to have been a 
friend of Hogarth. He died on the 16th of August 1738. After 
his death, John Mottley (1692-1750) brought out a book called 
Joe Miller’s Jests, or 'Wit's Vade Mecum (1739), h collection of 
contemporary and ancient coarse witticisms, only three of which 
are told of Miller. Owing to the quality of the jokes in Mottley’s 
hook, their number increasing with each of the many subsequent 
editions, any time-worn jest has, somewhat unjustly, come to be 
called a “ Joe Miller.” 

MILLER, SAMUEL FREEMAN (1816-1890), American jurist, 
was bom in Richmond, Kentuclcy, on the 5th of April 1816, of 
Pennsylvania-German stock. He was brought up on a farm, was 
a clerk in a drag-store, graduated from the medical department 
of Transylvania University in 1838, and practised medicine in 
Barboursville, Kentucky, until 1847. In that year he was 
admitted to the bar, and entered politics as a Whig. His anti¬ 
slavery sympathies induced him to settle in Iowa, where in 1850 
he freed his slaves and began to practise law in Keokuk, and he 
soon liecame a leader of the Republican party in the state. In 
1862 he succeeded Justice Peter V. Daniel (1784-1860) as a 
justice of the U.S, Supreme Court, and served until his death in 
Washington, D.C., on the 13th of October 1890, when he was 
senior justice. Miller was a man of great mental force and 
individualit)’, and his judgments carried ^eat weight. In 1877 
he was a member of the electoral commission, which adopted his 
motion that Congress could not “ go behind the returns” as 
properly accredited by state officials. He was a prominent 
member of the Unitarian Church and for three years was president 
of its national conference. He published a volume of Lectures 
on the Constitution of the United .States (New York, 1891). 

Sec Wm. A. Maury, in The Juridical Periiew of Edinburgh (for 
January 1891), and Chas. M. Gregory, in Yale Law Journal (tor 
April 1908). , 

MILLER, WILLIAM (1782-1849), leader of the Second 
Adventists in America, was born on the 5th of February 1782 at 
Pittsfield, Massachusetts. He was a recruiting officer at the 
beginning of the War of 1812. and after Plattsburg he was 
pfomoted captain, retiring from the army in 1815. About 1816 
he settled in Low Hampton, Washington county. New York. 
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He now joined the Baptist Church at Low Hampton, and, after 
two years of minute study of the Bible, about i8i8 became a 
Second Adventist. In 1831 he began to lecture, arguing that the 
“ two thousand three hundred days ” of Daniel viii. 14 meant 
2300 years, and that these years began with Ezra’s going up to 
Jerusalem in 457 b.c., and therefore came to an end in 1843, and 
urging his hearers to make ready for the final coming of Christ in 
that year. To his many followers, after the year 1843 had passed, 
he proclaimed that 1844 was the year, that his error was due to 
following Hebrew instead of Roman chronology, and that the 
22nd of October was to be the day. There was renewed excite¬ 
ment among Miller’s followers; many of them left their business, 
and in while muslin robes, on house tops and hills, awaited the 
epiphany. In spite of disappointment, many still believed with 
lum that the time was near. He returned to Low Hampton and 
died there on the 20th of December 1849. The Adventists or 
Milleriles, who were formed into a single body in a convention 
called by him in April 1845, liavc since separated into several 
sects : the Evangelical Adventists (1147 the United States in 
1908), who believe in everlasting punishment; the Seventh Day 
Adventists (64,332), who observe the seventh day, and practise 
the sacrament of foot-washing; the Advent Christians (26,500), 
the Churches of God in Jesus Christ (2872), and the Life and 
Advent Union (3800). Their total number in the United States 
in 1908 was about 99,300. Miller published in 1833 a pamphlet 
which was the basis of his lectures; these were published in 1842 
as Evidence from Scripture and History of the Second Coming of 
Christ about the Year 1843. 

Sec Sylvester Bliss, Memoirs'of William Miller (Boston, 1853); 
James Wlute, Sketches of the Christian Life and Public Labors of 
William Miller (Battle Creek, 1875); and Etlward Eggleston's novel, 
End of the World (1872). 

BULLER, WILLIAM (1795-1861), British soldier, who took 
a prominent part in the South American Wars of Liberation, 
entered the British artillery service in 1811, and till 1814 he was 
continuously on active service with Wellington’s army in the 
Peninsula. In the latter year he accompanied the ill-fated New 
Orleans expedition. After the general peace he travelled for two 
years about Europe, and then went to South America. The war 
which culminated in the expulsion of the Spaniards was just 
breaking out, and he took command in the Chilian artillery, 
with which he served during the Chilian part of the war. As a 
major he commanded the murines on Cochrane’s vessel, the 
“ O’Higgins.” In 1821 he landed in Peru, to assist General San 
Martin against the Spanish General (ianlerac. He was made 
general of brigade, and became very intimate with Simon Bolivar. 
He rendered the most conspicuous services at Junin (Aug. 6, 
1824), and his regiment, the “ Hussars of Junin,’’ covered itself 
with glory in the decisive victory of Ayacucho (Dec. 9, 1824). 
From 1830 to 1839 he filled various high military and political 
offices in Peru. In the latter year he was involved in the fall of 
Santa Cruz, and went into exile. For some years he filled the post 
of British Consul-General of the Pacific Coast. He died on board 
H.M.S. “ Naiad ” at Callao, on the 31st of October 1861. 

See tlie Memoirs published by Ids brother John Miller (London,1827). 

MILLBIR, WILLIAM (1796-1882), Scottish line-engraver, wa.s 
bom in Edinburgh on the 28th of Itoy 1796. After studying in 
London under George Cook, a pupil of Basire’s, he returned to 
F.dinburgh. He executed plates after Thomson of Duddingston, 
Macculloch, D. O. Hill, Sir George Harvey, and other Scottish 
landscapists, but his chief works were his transcripts from Tumer. 
The first of these war the Clovelly (1824), of The Southern Coast, a 
publication undertaken by George Cook and his txother William 
B. Cook, to which Miller also contributed the Combe Martin 
and the Portsmouth. He was engaged on the illustrations of 
England and Wales, 1827-1838; of The Rivers of France, 1833- 
183s; of Rogers’ Poems, 1834; and very largely on those of The 
Prose and Pocticed Works of Sir Walter Scott, 1834. In The Pro¬ 
vincial Antiquities and Picturesque Scenery of Scodand, 1826, he 
executed a few excellent plates after 'Thomson and Turner. 
Among his larger engravings of Turner’s works may bementioned 
"The Grand Canal, Venice”; “The Rhine, Osterprey and 


Feltzen”; “ The Bell Rock”; “The Tower of I/mdoB”; and 
“ The Sh^erd.” The art of William Miller was warmly appre¬ 
ciated by Turner himself, and Ruskin pronounced him to be on 
the whole the most successful translator into line of the paintings 
of the greatest English londsct^t. His renderings of complex 
Tumenon sky-efiects are especially delicate and masterly. To¬ 
wards the end of his life Miller alxmdoned engraving and occupied 
his leisure in the production of water-colours, many of which 
were exhibited in the Royal Scottish Academy, of which he was 
an honorary member. He resumed his burin, however, to 
produce two final series of vignettes from drawings by Birket 
Foster illustrative of Hood’s F’osmr, published by Moxon in 1871. 
Miller, who was a Quaker, died on the 20th of Januarv 1882. 

MILLER, WILLIAM HALLOWES (1801-1880), British 
mineralogist and crystallographer, was bom at Vefodre near 
Llandovery, Carmarthenshire, on the 6th of April t8ot. He 
was educated at St John’s College, Cambridge, where he gradu¬ 
ated in 1826 as fifth wrangler, and became a fellow in 1829. 
For a few years he was occupied as a college tutor and during 
this time he published treatises on hydrostatics and hydro¬ 
dynamics. He also gave special attention to crystallography, 
and on the resignation of W. Whewell he .succeeded in 1832 to 
the professorship of mineralogy, a post which he occupied until 
1870. His cliief work, on Crystallography, was published in 
1838. He was elected F.R.S. in 1838. In r852 he edited a 
new edition of H. J. Brooke’s Elementary Introduction to Miner¬ 
alogy. He assi.sted in 1843 the committee appointed to super¬ 
intend the construction of the new Parliamentary standards 
of length and weight (see Phil. Trans., 1856). He died in 
Cambridge on the 20th of May 1880. 

MILLERAND, ALEXANDRE (1859- ), French socialist 

and politician, was bom in Paris on the loth of February 1859. 
He was educated for the bar, and made his reputation by his 
defence, in company with Georges Laguerre, of Ernest Roche 
and Duc-Quercy, the instigators of the strike at Decazeville 
in 1883; he then took Laguerre’s place on M. Oemenceau’s 
paper, La Justice. He was elected to the Chamber of Deputies 
for the department of the Seine in 1885 as a radical socialist 
He was associated with MM. Clemenceau and Camille Pelletan 
us an arbitrator in the Carmaux strike (1892). He had long had 
the ear of the Chamber in matters of social legislation, and after 
the Panama scandals had discredited so many politicians his 
influence grew. He was chief of the Socialist left, which then 
mu.stered sixty members, and edited until 1896 their organ in 
the press. La Petite Republique. His programme included 
the collective ownership of the means of production and the 
international association of labour, but when in June r899 
he entered Waldeck-Rousseau’s cabinet of “ republican defence ” 
a.s minister of commerce he limited himself to practical reforms, 
devoting his attention to the improvement of the mercantile 
marine, to the development of trade, of technical education, 
of the postal system, and to the amelioration of the conditions 
of labour. Labour questions were entrusted to a separate 
department, the Direction du Travail, and the pension and 
insurance office was also raised to the status of a “ direction.” 
1 'hc introduction of trades-union representatives on the Supreme 
Labour Council, the organization of local labour councils, and 
the instructions to factory inspectors to put themselves in 
communication with the councils of the trades-unions, were 
valuable concessions to labour, and he further secured the 
rigorous application of earlier laws devised for the protection 
of the working-classes. His name was especially associated 
with a project for the establishment of old-age pensions, which 
became law in 1905. He became in 1898 editor of La Lanteme. 
His influence with the extreme Socialists had already declined, 
for it was said that his departure from the true Marxist tradition 
hod disintegrated the party. 

For his administration in the Waldeck-Kousscau cabinet see 
A. L<avy, L'CEuvre ie MiUerand (rgoe); his speeches between 1899 
and 1907 were published in 1907 as Travail et iraoailleurs, 

MILLBM ITE, a mineral consisting of nickel sulphide, NiS. 
Crystals belong to the ibombohedral system and have the form 
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of slender needles arranged in divergent groups or of delicate Union League Club, New York; and “ Between two tires, 
fibres loosely matted together. The colour is brass-yellow in the Tate Gallery, London. He also wrote essays and short 
and the lustre metallic. Before the chemical composition stories, and an English version of Tolstoi’s Sebastopol (1887); 
of the mineral had been determined it had been known as and among his publications are The Danube (1891), Capillary 
‘ capillary pyrites” or “hair pyrites” (Ger., Haarhies), Crime and other (1891), and Expedition to the Philip- 

and was not distinguished from the capillary forms of pyrites pines (1899). 

and marcasite: tlie name millerite was given by W. Haidinger MILLET (or MlLi), JEAN FRANCOIS (c. 1642-1679), com- 
in 184s, in honour of W. H. Miller. The hardness is 3-3^ and monly called Francisqub, was born at Antwerp about 1642, 
the specific gravity 5'65. There arc perfect cleavages parallel and is generally classed amongst the painters of Flanders on 
to the faces of the rhombohedron (100); and gliding planes account of the accident of his birth. But his father was a 
parallel to the faces of the rhombohedron (no), on which secon- Frenchman, a turner in ivory of Dijon, who took service with the 
dary twinning may be readily produced artificially by pressure, prince of Conde and probably returned after a time to his native 
Typical specimens of millerite are found in the coal measures country. He remained long enough in Antwerp to appren- 
in the neighbourhood of Merthyr Tydvil in South Wales, where tice his son to an obscure member of a painter family i^led 
the delicate needles and fibres occur with crystals of quartz Laurent, pupil of Gabriel I'ranck. With Laurent, Francisque 
and pearl-spar in the fissures of septarian nodules of clay- left Antwerp for Paris, and there settled in 1660 after marry- 
iromstone. Radiating groups of needles are found with ankcrite ing his master’s daughter. He was received a member of the 
in cavities in haematite in the Sterling mine at Antwerp in Academy of Painting at Paris in 1673, and after gaining consider- 
Jefferson county, New York. At the Gap mine in Lancaster ation as an imitator of the Poussins he died in 1679, bequeathing 
county, Pennsvfvania, the mineral occurs as fibrous encrusting his art and some of his talents to one of his sons. Francisque 
masses with a velvety lustre. The most perfect crystals are probably knew, as well as imitated, Nicolas Poussin, Caspar 
those formerly found with calcite, diopside and a bright green Dughet and Seba.stian Bourdon; and it is dciuhtless because 
chrome-garnet in a nickel mine at Orford in Sherbrooke county, of his acquaintance with these travelled artists that, being 
Quebec. (L. J.S.) himself without familiarity with the classic lands of Italy and 

HniiER*S THUMB (Cotius gobio), a small fish, abundant in Greece, he was able to imagine and reproduce Italian and 
all rivers and lakes of northern and central Europe with clear Arcadian scenery with considerable grace and effectiveness, 
water and gravellj bottom. The genus Cottus, to which the It is indeed surprising to observe, even at this day how skilfully 
miller’s thumb belongs, is easily recognized by its broad, flat he executed these imaginary subjects, enlivened them with 
head, rounded and scaleless body, large pectoral and narrow appropriate figures, and shed oyer them the glow of a warm 
^•entral fins, with two dorsal fins, the anterior shorter than yet fresh and sparkling tone. Twelve of his most important 
the posterior; the praeoperculum is anned with a simple or landscapes, which remained in the palace of the ruileries, were 
branched spine. The species of the genus Cottus arc rather destroyed by fire; and though many of his pieces may still be 
numerous, and are confined to the north temperate zone of the found catalogued in Continental and English collections, others 
globe, the majority being marine, and known by the name of in great number remain unknown and unacknowledged. <q a 
“ bullheads.” The miller's thumb is confined to fresh water; His son Jean Francois Millet, the younger (1666-1723). 
and only one other freshwater species is found in F.urope, C. also called Francisque, was bom in Paris, and was made a 
poecilopus, from rivers of Hungary, Galicia, and the Pj-renees; member of the Academy of Painting in 1709. He is not quite 
some others occur in the fresh waters of northern Asia and North so independent in his art us his father; hut he had clever friends, 
America. The miller's thumb is common in all suitable localities and when he wanted figures to his landscapes, he consulted 
in Great Britain, but is extremely rare in Ireland; in the Alps Watteau, and other followers of the “court shepherdess 
it reaches to on altitude exceeding 7000 ft. Its usual length school. In the museum of Grenoble is a “ Paysage ” by him 
is from 3 to 5 in. Generally hidden.under a stone or in a which is prettily adorned with Watteau’s figures, 
hollow of the bank, it watches for its prey, which consists of MILLET, JEAN FRANCOIS (1814-1875), French painter, 
small aquatic animals, and darts when disturbed with extra- who came of a peasant family, was horn on the 4th of October 
ordinary rapidity to some other place of refuge. The female 1814 in the hamlet of Gruchy. near Gr6ville (La Manchc), in 

deposits her ova in a cavity under a stone, whilst the male the wild and picturesque district railed La Hague. His boyhood 

watches and defends them until the j'Oung are hatched and able was passed working in his father’s fields, hut the sight of the 
to shift for themselves. engravings in an old illustrated Bible set him drawing, and 

niLLET, FRANCIS DAVIS (1846- ). American arti.sj, thenceforth, whilst the others slept, the daily hour of rest was 

was born at Mattapoisett, Massachusetts, on the 3rd of November spent by Millet in trying to render the familiar scenes around 
1846. He wa,s a drummer boy with the Union forces in the him. From the village priest the lad learnt to read the Bible 
Civil War; graduated from Harvard College in .1869; and in and Virgil in Latin, and acquired an interest in one or two 
1871 entered the Royal Academy of Fine Arts, Antwerp, where other works of a high class which accompanied him through 

he studied under Van Ixiriiis and De Keyser. In 1873 he was life; he did not, however, attract attention .so much by his 

made secretarc' of the Massachusetts commission to the Vienna acquirements as by the stamp of his mind. The whole family 
Exposition. During the Russo-Turkish War of 1877-78 he was seems, indeed, to have worn a character of austerity arid dignity, 
correspondent of the London Daily Neics and Graphic, and of and when Millet’s father finally decided to test the vocation 
the New York Herald. On his return he was made a member of his son as an artist, it was with a gravity and authority which 
from the United States of the International Art Jury at the Paris recalls the patriarchal households of Calvinist Prance. Two 
Exposition of 1878. He was director of decorations at the drawings were prepared and placed before a painter at Cher- 
Columbian Exposition, Chicago, 1893, “"d in i8g8 he went to bourg named Mouchel, who at once recognized the boy’s gifts, 
Manila as war correspondent for The Times and for Harper's and accepted him as a pupil; but shortly after (1835) Millet’s 
Weeldy. In 1880 he became a member of the Society of father died, and the eldest son. with heroic devotion, took 

American Artists, and in 1885 was elected to full membership his place at home, nor did he return to his work until the pressing 

in the National Academy of Design, New York, and was for calls from without were solemnly enforced by the wishes of his 
one term its vice-president; he became a member also of the own family. He accordingly wept back to Chertourg, but 

American Water Color Society and of the Institute of Painters after a short time spent there with another master (I.anglois) 

in Oil Colours, London. As a decorative artist his work may started with many misgivings for Paris. The council-general 
be seen at Trinity Church, Boston; the Bank of Pittsburg; and of the department had granted him a sum of 600 francs, and 
the Capitol at St Paul, Minnesota. His pictures are in many the town council promised an annual pension of 400, but in 
public collections: among them are “ A Cosy Corner,” in the ■ spite of friendly help and introductions^ Millet went through 
Metropolitan Museum of Art, New York; “ At the Inn,” in the great difficulties. The system of the Ecole des Beaux Arts 
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was hateful to him, and it was not until after much hesitation 
that he decided to enter an official studio—that of Delaroche. 
The master was certainly puzzled by his pupil; he saw his ability, 
and, when Millet in his poverty could not longer pay the monthly 
fees, arranged for his free admission to the studio, but he tried 
in vain to make him take the approved direction, and lessons 
ended with “ Eh, bien, allez k votre guise, vous files si nouveau 
pour moi que je ne veux rien vous dire.” At last, when the 
competition for the Grand Prix came on, Delaroche g^ve MDlet 
to understand that he intended to secure the nomination of 
another, and thereupon Millet withdrew himself, and with his 
friend Marolle started in a little studio in the Rue de I’Est. He 
had renounced the beaten track, but he continued to study hard 
whilst he sought to procure bread by painting portraits at 
10 or 15 francs apiece and producing small “pastiches” of 
Watteau and Boucher. In 1840 Millet went back to Greville, 
where he painted “ Sailors Mending a Sail ” and a few other 
pictures—reminiscences of Cherbourg life. 

His first success was obtained in 1844, when his “ Milkwoman ” 
and “ Lesson in Riding” (pastel) attracted notice at the Salon, 
and friendly artists presented themselves at his lodgings only 
to learn that his wife had just died, and that he himself had 
disappeared. Millet was at Cherbourg; there he remarried, 
but having amassed a few hundred francs he went back to Paris 
and presented his “ St Jerome” at the Salon of 1845. This picture 
was rejected and exists no longer, for Millet, short of canvas, 
painted over it “ Oedipus ITnbound,” a work which during the 
following year was the object of violent criticism. He was, 
however, no longer alone; Diaz, Eugfine Toumeux, Rousseau, 
and other men of note supported him by their confidence and 
friendship, and he had by his side the brave Catherine Lemaire, 
his second wife, a woman who bore poverty with dignity and 
gave courage to her husband through the cruel trials in which 
he penetrated by a terrible jtersonal experience the bitter secrets 
of the very poor. To this date belong Millet’s “ Golden Age,” 
“ Bird Nesters,” “ Young Girl and Lamb,” and “Bathers”; but to 
the “ Bathers ” (Louvre) succeeded “The Mother Asking Alms,” 
“The Workman’s Monday,” and “The Winnower.” This last 
work, exhibited in 1848, obtained conspicuous success, but did not 
sell till Ledru Rollin,-informed of the painter’s dire distress, 
gave him 500 francs for it, and accompanied 1 he purchase with 
a commission, the money for which enabled Millet to leave Paris 
for Barbizon, a village on the skirts of the forest of Fontainebleau. 
There he settled in a three-roomed cottage for the rest of his 
life—twenty-seven years, in which he wrought out the perfect 
story of that jjeasant life of which he alone has given a “ complete 
impression.” Jules Breton has coloured the days of toil with 
sentiment; others, like Courbet, whose eccentric “ Funeral at 
Ornans ” attracted more notice at the Salon of 1850 than 
Millet's “ Sowers and Binders,” have treated similar subjects as 
a vehicle for protest against social misery; Millet alone, a peasant 
and a miserable one himself, saw true, neither softening nor 
ex.aggerating w'hat he saw. In a curious letter written to M. 
Sensier at this date (1850) Millet expressed his resolve to break 
once and for all with mythological and undraped subjects, and 
the names of the principal works painted subsequently will 
show how steadfastly this resolution was kept. In 1852 he pro¬ 
duced “ Girls Sewing,” “ Man Spreading Manure ”; 1853, “ The 
Reapers”; 1854, “ Church at Grfiville”; 1855—the year of the 
International Exhibition, at which he received a medal of second 
clas.s—“ Peasant Grafting a Tree ”; 1857, “ The Gleaners ”; 1859, 
“The Angelus,” “The Woodcutter and Death”; t86o, “ Sheep 
Shearing ’’; 1861, “ Woman Shearing Sheep,” “ Woman Feed¬ 
ing Child”; 1862, “Potato Planters,” “Winter and the 
Crows”; 1863, “Man with Hoe,” “Woman Carding”; 1864, 
“ Shepherds and Flock, Peasants Bringing Home a Calf Born 
in the Fields”; 1869, “Knitting Lesson"; 1870, “Butter¬ 
making;” 1871, “November—recollection of Gruchy.” Any 
one of these works will show how great an influence Millet’s 
previous practice in the nude had upon his style. The dresses 
worn by his figures are not clothes, but drapery through which 
the forms and movements of the body are strongly felt, and 


their contour shows a grand breadth of line which strikes the 
eye at once. Something of the imposing unity of his work 
was also, no doubt, due to an extraordinary power of memory, 
which enabled Millet to paint (like Horace Vemet) without 
a model; he could recall with precision the smallest details of 
attitudes or gestures which he proposed to represent. Thus 
he could count on' presenting free from afterthoughts the vivid 
impressions which he had first received, and Millet’s nature 
was such that the impressions which he received were always 
of a serious and often of a noble order, to which the character of 
his execution responded so perfectly that even a “ Washerwoman 
at her Tub ” will show the grand action of a Medea. The drawing 
of this subject is reproduced in Souvenirs de Barbizon, a pamphlet 
in which M. Pifidagncl has recorded a visit paid to Millet in 1864. 
His circumstance.s were then less evil, after struggles as severe 
as those endured in Paris. A contract by which he bound 
himself in i860 to give up all his work for three years had placed 
him in possession of 1000 francs a month. His fame extended, 
and at the exhibition of 1867 he received a medal of the first 
class, and the ribbon of the Legion of Honour, but he was at 
the same moment deeply shaken by the death of his faithful 
friend Rousseau. Though he rallied for a time he never com¬ 
pletely recovered his health, and on the 20th of January 1875 
he died. He was buried by his friend’s side in the churchyard 
of Chailly. His pictures, like those of the rest of the Barbizon 
school, have since greatly increased in value. 

Sec the article Barbizon; also A. Sensier, Vie et auvre de J. F. 
Millet (1874); Pifidagncl, Souvenirs de Barbizon, &c. (1876): 1 ). C. 
Thomson, The Barbison School (i8gi); Richard Muther, L F, 
Millet (1905); Ckjnsel, Millet und Rousseau (iQoa)' (E- F. S. D.) 

MILLET (Fr. millet-, Ital. mi^lietto, diminutive of miglio^ 
lAt. mille, a thousand, in allusion to its fertility), a name applied 
with little definiteness to a considerable number of often very 
variable species of cereals, belonging to distinct genera and even 
subfamilies of Gramineae. Common millet is Panicum miHa- 
ceum (German Hirse). It is probably a native of Egypt and 
Arabia but has been cultivated in Egypt, Asia and southern 
Europe from prehistoric times. It is annual, requires rich 
but friable soil, grows to about 3 or 4 ft. high, and is character¬ 
ized by its bristly, much branched nodding panicles. Gne 
variety has black grains. It is cultivated in India, southern 
Europe, and northern Africa, and ripens as far north as southern 
Germany, in fact, wherever the climate admits of the production 
of wine. The grain, which is very nutritious, is used in the 
form of groats, and makes e.xcellent bread 
when mixed with wheaten flour. It is 
also largely used for feeding poultry', for 
which purpose mainly it is imported. 

Hungarian grass, Setaria italira (also 
called Panicum italicum), a native of 
eastern Asia is one of the most whole¬ 
some and palatable Indian cereals. It 
is annual, grows 4 to 5 ft. high, and 
requires dry light soil. German millet 
fGer. Kolbenhirse, Mohar) is probably 
merely a less valuable and dwarf variety 
of S. italictt, having an erect, compact, 
and shorter spike. The grains of both are 
very small, only one half as long as those 
of common millet, but are exceedingly 
prolific. Many stalks arise from a single 
root, and a single spike often yields 2 oz. 
of grain, the total yield being five times 
that of wheat. They are imported for 
poultry feeding like the former species 
and for cage-birds, but are extensively 
used in soups, &r., on the Continent. 

Numerous other species belonging to the 
vast genus Panicum —the largest among 
grasses, of which the following are among 
the most important—are also cultivated 
in tropical or subtropical countrifiS for their grain or as fodder 
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grasses, or both, each variety of soil, from swamp to desert, 
having its characteristic forms. 

Polish millet is P. sanguinule; P. frununtaceum, shamalo, a 
iJeccan grass, U probably a native of tropical Africa; P. decom- 
postiMm is the Australian millet, its grains being made into cakes 
Liy ^e aborigines. P. maximum is the Guinea grass, native of 
tropical Africa; it is perennial, grows 8 ft. high, and yields abun¬ 
dance of highly nutritious grain. P. spectabile is the coapim of 
Angola, but has been acclimatized in Brazil and other tropical 
countries. Other gigantic species b or 7 it. tiigh form the ncld- 
crops on the banks of the Amazon. Of species belonging to allied 

S onera, Pennisetum typhoideum, bajree, sometimes also called 
gyptian millet or pearl millot, is largely cultivated in tropical 
Asia, Nuhia and Egypt. S[>ecics of Paspalum, Eleusina and 
M ilium, aie also cultivated as millets, h'ur Indian millet, see 
Durra. 

MIUiIGAM, WILUAH (1821-1892), Scottish theologian, 
was horn on the 15th of March 1821, the eldest son of the Rev. 
George Milligan and his wife Janet Fraser. He was educated 
at the Hif;h School, F.dinburgh, and, from the age of fourteen, 
at the university of St Andrews, where he graduated in 1839. 
In 1843 at the disruption he took the side of those who remained 
in the Establishment, and in 1844 became minister of Cameron 
in Fifeshire. In 1845, his health having given way, he went 
to Germany, and studied at the university of Halle. After 
his return to Scotland and his resumption of his clerical duties 
he began to write articles on Biblical and critical subjects for 
various reviews. This led to his appointment in i860 to the 
professorship of Biblical criticism in the university of Aberdeen. 
In 1870 he was appointed one of the committee for the revision 
of the translation of the New Testament. His fervent piety, and 
his wide interest in educational and social questions, extended 
his influence far beyond the circle of theologians. His contribu¬ 
tions to periodical literature for many years were numerous 
and valuable; but his reputation chiefly rests on his works on 
the Reiurnction (1890) and Ascension of our Lord (1892), his 
Baird lectures (1886) on the Revelation 0} St John, and his 
Discussions (1893) on that book. All these volumes are dis¬ 
tinguished by great learning and acuteness, as well as by breadth 
and originality of view. He died on the nth of December 
1892, 

MILLIREB, originally a dealer in goods from the city of 
Milan in Italy, whence the name. Such goods were chiefly 
steel work, including cutlery, needles, also arms and armour 
and textile fabrics, ribbons, gloves and “ Milan bonnets.” 
The “ milliners ” of London, though never formed into a Livery 
( ompanv seem to have been associated with the “Cappers and 
llurers,” which later were amalgamated with the “Haber¬ 
dashers " (?.».). Minsheu’s derivation of the word from mille, 
thousand (“ as having a thousand small wares to sell ”), though 
a typical instance of guessing etymologies, shows the miscella¬ 
neous character of their trade in the i6th and lytli centuries. 
The modern use of the word is confined chiefly to one who makes 
and sells boimets and hats for women; but articles of “ millinery” 
include ribbons, laces, &c., usually retailed by haberdashers. 

MILLIPEDE, the popular name of the best known members 
of a group of the Arthropods, scientifically known a.s Diplopoda, 
and formerly united with the Chilopoda (see ('entipede), the 
Pauropoda and the Symphyla as an order of the class Myriapoda, 
This classification, however, has of late years beep abandoned 
on account of the recognition of closer affinity fietween the 
Chilopoda (centipedes) and the Hexapoda (insects) than between 
the Chilopoda and Diplopoda. By modern writers the above- 
mentioned groups of “ tracheatc ” Arthropoda are either 
regarded as independent classes of this phylum ArHjropoda, 
or associated in two superclasses, the Opisthogonca or Opistlio- 
goneata for the Chilopoda and Hexapoda; and the Prosogonea 
or Prosogoneata for the Diplopoda, Pauropoda and Symphyla. 
The structural character upon which these superclasses are 
based is the position of the generative apertures which open 
anteriorly in the Prosogonea and posteriorly in the Opisthogonca. 
Although the Pauropoda and Symphyla are not, strictly speak¬ 
ing. Diplopoda, these three groups of prosogoneate arthropods 
are here for convenience considered together. 



CLABB BIFLOPODA 

Structure .—The anterior extremity is provided witli a distinct 
head which by its general form and the nature of its appendages 
is as sharply marked off from the body as is the case in the Hexa¬ 
poda. It always bears at least three pairs of appendages, the eyes 
when present, and in the Uniscomorpha a peculiar sense organ. 
The inferior edge of the 
head plate overhangs the 
mouth and is termed the 
labrum. The exoskeleton 
of a typical somite consists 
of the lollowing elements; 
a dorsal plate, a ventral 
plate, and a pleural plate on 
each side. To the external 
margin of the ventral plate 
or sternum is articulated a 

f lair of legs aud between the 
eg and llie pleural plate is 
situated the spiracle of the 
tracheal system. But the 
segmentation of the Diplo¬ 
poda presents two marked 
peculiarities. The first is 
the fact that, with the ex¬ 
ception of a few of the 
anterior leg-bearing seg¬ 
ments and perhaps one or 
two of llio.se at the posterior 
end of Ihe body, a single 
dorsal plate or tergum with 
its pleural plates overlies 
two sternal plates, two 
pairs of legs and two pairs 
of spiracles. Hence the 
.segments appear to be 
double aud to he lurnished 
with twice as many legs as 
is normal in the Arthropoda 
peculiarity which has 
suggested the term “ Dip- 
lopod " or " double-footed," 
fur this group. It is 
generally believed that each tergal plate results from the coalescence 
of the terga of two originally distinct adjoining .segments; bid the 
same effect would be produced by the enlargcmenl of one of a pair 
of terga and the complete excalation of the other. It is in favour 
of the latter view that there is only a single pair, and nut two pairs, 
of stink-glands on each so-called double tei'gaJ plate. Unfortun¬ 
ately the history of the development of' llie segments does not 
clear up the difficulty since the terga of the double segments are 
single fnim the first, and no evidence oilher of fusion or excalation 
is supplied. The second of the two peculiarities above-mentioned 
is the great development of the tergal selerite as compared witii 
the sternal. Only very rarely (i.e. in Platydesmus) is there a broad, 
sternal area. In the majority of ea.se.s the lateral edges of the ter^m 
are bent downwards and inwards towards the mid ventral hue; 
the sternum at the same time is so much reduced that the basal 
segments of the legs of oppo.site sides are almost in contact. I'he 
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(ARer Pocotk in Mhx Weber's Z/vt. Krpibuitti, 
&c., IV,, PI, x\i,, fig, 8, 1894.) 

Fig. I. —Spirosireptus vitteUus, an 
Oriental species 01 the Spirostrep- 
toidca, lateral view, showing the 
rcpugnaturial pores on the sides of the 
segments. 

c, Head with eyes and antennae. 

<g', Tergal plate of first segment, 
a.fg, Tergal plate of last or anal 
segment. 

a.st, Sternal plate of ditto. 
a.v, Anal valve. 
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(After Rilvestri, / 4 «ii. ffns. Geneva (a), xvi., figs. 17, rp, 95,) 

Fig. 2.—The Gnathochilariura or jaws of second pair of various 
Chilongatha. 

A, of Spiroslriptus. B, of Julus. C, of Olommis. 
c, Cardu. m, Mentum. 

St, Stipes. pm, Proraentum. 

Ig, Linguae. h, Hypostoma. 

pleural plate on each side usually disappears either by suppression 
or by fusion with the tergum. The sterna with their attached 
legs often remain free. But quite commonly the coalescence of 
the skeletal elements is carried to such, an extreme fhat each seg¬ 
ment Is a solid ring with two pairs of movable appendages. The 
last segment is differently constructed from the others. It is 
always limbless, and usually consists of a complete tergal ring, a 
single sternal plale, and a pair of movable anal valves which are 
normally dosed, but are capable of being opened for the passage 
of faeces. These anal valves are possibly the homologues of the 
plural scutes of a normal segment. The appendages are modified 
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as a single pair of antennae, two or three pairs of jaws and a variable 
number of walking-legs, of which one or more pairs may be trans¬ 
formed into gonopods. The antennae are short and very similar 
to the legs. They are preoral in position, and usually consist of 
seven segments, the seventh or distal segment being small, as a 
rule, and furnished with a sense organ which is probably olfactory 
or tactile in function. The mandibles or jaws of the first pair arc 
the most anterior of the postoral appendages. They are large, 
powerful, and usually consist of three or two segments, a basal or 



(After Voges.) 


Fk-,. Inner view ol ventral area of a single segment of Julus, 
mucli enlarged to show the structure and arrangement of the 
traclieal organs. The two pairs of tracheae arc seen in situ, the 
posterior pair overlaiiping the anterior. 

h. Posterior margin of the body- t, Fine tracheae given ofl from it- 
ring (tergiiiu). ms, Kespiratory muscle attached 

r, Anlerior Intriler. to tracheal sac. 

si. Tidiular chamber of tracheae, wi, Ventral body muscle, 
can In. which is sometimes absent, a second or stipes, and a third 
or mala, the latter being supplied with a strong tooth and pectinate 
lamellae. In all Diploijods, with the exception ol the I'selapho- 
gnatlia. there are only two pairs of jaws, those of the second pair 
forming a large plate, the gnathochilarium, which acts as a lower 
111), It consists oi several distinct sclerites, two external on each 
side, the proximal known as the eardo, the distal as the stipes, the 
latter being tipped with one or two lobes (malae) and far exceeding 
the eardo in site. Between the external plates there is a median 
proximal plate (mentum) generally of large size and often itself 
subdivided, and a pair of distal plates (linguae). Behind the base 
of the gnathochilarium there is a single large transverse plate, the 
hypostoma. In the Psclaphognatha, the jaws repre.seiiUiig the 
gnathochilarium arc ditterently constructed and an additional pair, 
the maxillulae, has been recently detected between the giiathochi- 
lariuin and the mandibles. Behind tlie gnathocliUarium, which 
from embryological data appears to result from the modification 
of a single pair of appendages, a legless somite has been detected 
in some embryos. Possibly the plate referred to above as the 
hvpostoma is its sternal element. 

The heart is a median dorsal vessel composed of a series of 
chambers each giving nil a pair of arteries and furnished with a 
pair of orifices or ostia. According to Newport, the anterior 
cliamber lying in the second segment is prolonged into an aortic 
trunk from which arise three pairs of lateral arteries dipping down 
on each side of the alimentary canal and uniting beneath it in a 
common ventral vessel. The heart is enveloped in a delicate 
)x-ricardial membrane and is supported by lateral alary muscles. 
I'lie alimentary can.al is a simple tube extending usually straight 
through the body from mouth to anus. Only in the Oniscomorpha 
is it looped, thus suggesting the origin of this short-bodied group 
of millipedes from longer, more vermiform ancestors. A pair of 
so-called salivary glands opens into the fore-gut near its anterior 
extremity and one or two pairs of malpighian tubes communicate 
with the hind-gut at its junction with the broad mesenteric portion 
of the canal. Respiration is effected by mean.s of tracheal tubes 
which communicate witli the exterior by means of spiracles situated 
just above the bases of the walking limbs. Each spiracle leads 
info a longer or a shorter pouch whence the tracheae, which are of 
(wo kinds, arise. In the majority of the orders the tracheae are 
tufted, that is to say, they form two bundles of short simple tubules 
springing from the innermost corners of each pouch. In the 
Oiiiscomo^ha, however, each pouch gives rise to a number of long 
tubes which extend through the body and somewhat resemble 
those of the Chilopoda except that they neither t>rancb nor are 
extensive. As in the Chilopoda and Hexapoda the tracheae are 
St rengthened and kept expanded by a slender spiral filament. 

The ventral nerve cord consists of two strands so closely approxi¬ 
mated as to be practically fused, with a small gangUomc enlarge¬ 
ment for each pair of legs. Hence in the double segments tliere 
arc two such ganglia, which in addition to the crural nerve give off 


on each side a large branching nerve to other organs in the segment. 
In the Opisthospermophora {JuJms, - Spiroatteptus) and the Onlsco- 
moi^ha (Glomeris, Spkaarothmum) tht ganglia are spaced at equal 
distances on the cord, but in the Merochaeta (Polydetmm) ^y 
are grouped in pairs to correspond to the snacini! of the len. The 



(After G. C Bourne, /. Linn, Soc. six., PL 09, 1S86.) 

Fig. 4. —Diagram of the nervous and circulatory system of Sphat- 
tothenum obtusum, a South African species of Uniscomorpha. 
c, Head. gP and gt‘‘. Second and twenty- 

oc, Eye-dnster. second ganglia of chain, the 

ant, Antenna. posterior nerve of each gan- 


md, Basal segment of mandible, 
fg* and lg“ Part of the terga of 
the second and thirteenth 
segments. 


lean species of Uniscomorpha. 
gP and gf®, Second and twentv- 
second ganglia of chain, the 
posterior nerve of each gan¬ 
glion, Ig.u, supplies the leg, 
the anterior, '<f.«, the tra¬ 
cheal sac and other organa 
n.gon. Nerve to gonopods. 


cb, Cerebral ganglia supplying tr, Tracheal tubes with spiral 
the eyes and antennae. filament. 

oes. Oesophagus, cut through, tr.s, Tracheal sac. 
sb.gl, Suboesophageal or first 
ganglion of ventral chain. 

the Oniscomorpha. The first (suboesophageal) ganglion of the cord 
supplies the mandibles and gnathochilarium and is connected by 
the oesophageal commissures with the bilobed cerebral nerve 
whence arises the nerves for the eyes, when present, and the 
antennae. 

Eyes are sometimes absent, as in all the genera of Merochaeta 
and in many genera of other groups, as in Siphonophora, one of the 
C.olobognatha, and several of the Juloidsa (Typhlohlaniulus). In 
other cases they arc represented by one or two ocelli on each side 
(Stemmiuloidea); or by a vertical series of ocelli as in the Glomeroidea 
and Polytonium amongst the Ccloboguatha. But in the majority 
of the orders they are represented by triangular or subspherical 
aggregations of ocelli recalling in a certain degree those of the Litho- 
biomorpha amongst the Chilopoda. They are simple in structure 
and consist externally of a cuticular corneal thickening or lens 
and internally of a letinular layer of- enlarged epidermic cells, the 
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internal or proximal ends of which are continuous with the fibres 
of the optic nerve. The ovary is unpaired and extends almost 
the entire length of the bodv beneath the alimentary canal. 
The oviducts are sometimes separate tubes {Lysiopetalum), some¬ 
times confluent and divided just before termmating in the two 
orifices behind the base of the legs of the second pair (,/«iHS). The 
testes and seminal ducts occupy the same position and extent as 
the ovary and oviducts. The ducts are sometimes coiled, some¬ 
times divided, sometimes united. The two testes are sometimes 
united by transverse branches across tlie middle line, and are .some¬ 
times branched posteriorly. They bear short caecal diverticula in 
which the semen is developed. There are no accessory glands 
associated with the generative organs; but in some forms, 
Polyxenuf, there is a pair of receptacula seminis extending back¬ 
wards alongside the ovary and opening into the oviduct. 




(Aftei I'OL-cxk, y. Lhui. Sot. xxi., PI. 25.) 

FlU. 5 •—Goiiopods of 'Ingvniulvs andersoni, one ot the tlpistho- 
Sjicrmoiihora (Spiroboloidea). 

A, .Anterior view, and H, lateral views of the apparatus, ant, 
anterior, itiid post, posterior portions of the coleopod enshcatlung 
the phallopod, of wnich the proximal portion, ph, is shown. 

C, Phallopod removed from the coleopod. 

The secondary scximl characters of the m.iles arc of great 
taxonomic iini>ortanee. The-seminal duels, like the oviducts, 
open belimd the legs ol the second pair. Associated with them in 
the Limacomoriiha {(Homeridesmus), there is a pair of very long 
retractile penes, la the Spiro-streptoidea and Juloidea the penes 
are much shorter and have coalesced. Sometimes lliey arc an- 
develojied (Spiroboloidea). In other cases, the Merochaeta, 
Oniscomorpha, &c., the ducts traverse the coxae of the legs of the 
second pair. But in all these groups, with the cxceiition of the 
Oniscomorjiha, semen is transferred from the genital orifices, with 
or without the aid of the fienes, either itito the first or second pairs 
of apfiendages of the seventh segment which arc modified in various 
ways, and are termed pliallojiods. When the posterior legs are so 
modified the anterior are as a rule even more iirolouadly altered 
to form a protective sheath, or eoleopod, for the jihallopod; and as 
a further iirecaution the entire apparatus is usually withdrawn 
within the seventh segment. In the Oni-seomorjiha the semen is 
transferred into a jiair of receptacles developed ujion the coxae of 
the legs of the last jxiir, which are chelate. The in..le aimeiulages 
tiiat are modified in the above described ways are comiireheiisively 
spoken of as goiiopods. Other secoiidarj’ st'xual characters, like 
the stridulating organs of the males of some Oniscomorpha, the 
suctorial pads on the legs of Spirostrejiloideu, the development of 
angular proee.si.es iijioii the mandible or first tergal pl.nte, or of fine 
ridges in the gnathochilariuni — all of which are lonccrned in 
enisling the male to maintain a secure hold upon the feitiale-|-are 
of great taxonomic use in distinguishing the genera and species. , 

The most important glands in the Dijiloiioda are the repugnatorfal 
or stink-glands, which, except in the Oniscomorjiha, 1 .imacomorpha 
and A.scospennophora, ojien bj' pores iijion the sides of more or 
fewer of tne segments. They secrete a fluid with an unpleasant 
odotir, breaking up in one case into cyanide of potassium, and are 
practically the only moans of jirotectioii, apart from the hard 
exoskelcton, which Uiplopods jxissess. In some millipedes silk 
glands also exist and open ujxm papillae ujxin the posterior Jjorder 
of the last tergal plate. They arc found in the Ascospermophora, 
Stenimiiiloidea and Proterospermophora, and are used for .spin¬ 
ning nests for the eggs and protective cases for the young during 
exuviation. 

Classi/icalioti.— ’Vhc existing members of flic class iJiplopoda 
may be classified as follows :— 

Subclass I. PSELAPHOGNATIIA. 

Order : Penicillata (Polvxenus). 

„ 2. CllILOr.NATHA. 

, Order ; Oniscomorpha {Glomeris, Zephronin). 

,, Limacomorpha {Glonteridcsmus). 

„ Colohofnatha {Polysonium, Siphonophora). 

„ . Ascospermophora [Chordenmo). 

„ J'volcrospermcrphora (I.ysiopclctluir) 

„ Merochaeta (Polydesmus). 

„ Opisthos-^mophora. 

Suborder : Stcmmiiiloidca (Stemmiulus). 

,, Spiroboloidea {Spiroboliis). 

,, Spirostrqrtofdea (Spirostreptus). 

„ Juloidea (Jutus, Neniasoma) 


Subclass PsELAPHOGNATItA. 

Diplopods with the soft integument strengthened by weakly 
chitiniicti selerites and furnished ateve and on the head with trans¬ 
verse rows of short, stout, somewhat squamiform bristles; laterally, 
on each side of the principal segments, witli a thick tuft ol long 
bristles and with a large, silky, white tuft projecting backwards 
from the posterior extremity. Mandibles one-jointed. Behind 
them a jiair of small, onc-jointed maxillulae, attached to a median 
membranous " lingua." Behind the “ lingua " and maxillulae, a 
large, double, transverse plate with a long, external sclcritc bearing 
disMy in Polyxenus an inner short-lobate process and an outer 
long sjiiny palpiform branch. The latter, however, is absent in 
Lophoproctus. These selerites probably represent the gnatho- 
chilariura of the Chilognatha, but the homology between the 
skeletal elements ol the jaws in question is not clearly understood. 
It has been suggested that they represent two pairs of jaws, but 
embryolugical proof of this does not exist. 




(.\, after Carpenter, 49, PI, -jS, fift. 1.) 

(II, itfliT fiauel, Jhc M.w. (W. Vug. Mm. JI„ PI, ii., l 83 ,.) 

Fig, 0 —Jaws of Polyxenus lagwus. 

A, Jaws of second and third pairs, mxl, maxillula; mx.p, palpi¬ 
form br.nich of maxilla: mx.lh, lobate process ol maxilla; mx.cxl, 
external plate of matiilla jierhaps corresponding to the stipes of 
the gnatlioclularium of the Chilognatha; mx.mt, internal plate iil 
maxilla, iierliaps corresponding to the meiituin and promeiitum 
of the guaUiochilariiim (by ('.arjicnter inx.int is regarded as an 
appendage iiusterior to the ma.xill.a); tub, membrane. 

B, Manditiles of Polyxenus lagurus.. 

Order Pcnicillala ( -■■ Anryroiricha). 

Head largo, usually with lateral eyes. Antennae eight-jointed, 

I attached near the middle of the front of the head. On the dorsal 
I .side of the body there arc eleven s<.-gments, 
j simple and com];)Ound. The first four of 
these bear one pair of legs cacb, the suc¬ 
ceeding four two pairs of legs, the ninth 
Segment one pair, making a total of thirteen 
pairs ol legs. The tenth and eleventh or 
anal segment are legle.ss. There is a 
narrow sternal area sejiaratmg the base.s of 
tlio leg.s of the two sides. There arc no 
rcpugiiatorial glands. In the male none of 
the legs arc modified as gonojiods, bat the 
coxa of each of the legs of t he second pair is 
I furnished with a conical penis, which during 
I copulation, it may be supjioscd, is inserted 
I into the genital orifice of the female, which 
I occupies a eorrcsfionding position in that 
1 sex. The young when first hatched has 
I only three pairs of legs and five segments. 

The millijiedes of this order are all of small 
[ sixe, measuring at most only a few millimetres 
i in length. The best-known genera are 
1 Polyxenus and Lophoproctus, both of which 
occur in Rurojie. Other forms have been 
discovered in the West Indies, North and 
South America, and Ceylon ; and it is 
. probable that the group has an almost cos- 
I mopolitan range. They live under stones 
I or the loosened bark of trees. The carbon- 
I iferous fossil, Palaeocampa, is usually re¬ 
ferred to this subclass. 

i Subclass ClIILOONATHA. 



Dijilopods with firmly chitiniied exo- 
skeleton, sometimes thickly, sometimes 
sparsely covered with short, simple hairs, 
but never decorated with tufts or rows of peculiarly modified bristles. 


(After Bode.) 

Fig. 7. - Ventral 
view of Polyxenus 
lagurus much en¬ 
larged, actual length 
a little over ^th of 
an inch. 

0, Position of gener¬ 
ative openings. 
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Mandibles, two- or three-jointed; maxlllulae absent, the jaws of the 
second pair being represented by the gnathochilarium described 
above. 

Order Oniscotnerpha. 

Body short and broad, hemispherical in transverse section; 
convex above, flat below, and capable of being sphericaljy coiled. 
The exoskeleton of a typical compound segment consists of a 
vaulted tergum, a pair of free pleural sclerites, two pairs of small 
tracheal sclerites and two pairs of legs, the latter attached to the 
ventral membrane, which has no sternal plates. The tergal plates 
are twelve or thirteen in number, whereof the first is very small, 
the second enormously expanded laterally, and the last, also en¬ 
larged and probably representing at least three segments, extends 
laterally and posteriorly like a hood over the posterior end of the 



(.tftei I’oL'ock, in Mnx V/aiici'n Ergrbnitst, &c., IV., PI. x«.) 

Kiii. 8.— Sf/haervpoeus hercules, a Sumatran species of the 
Oniscomorpha. 

A, Lateral view of the entire animal, c, head; ant, antenna; 
In', tjf‘ and f/»“, terpl plates of first, second and thirteenth 
segments; Ig, extremities of some of the anterior legs. 

B, Gonopods of the male, gp' and gp", anterior and posterior 
pairs of gonopods, both being chelate claspers; pen, processes arising 
from the basal segments of the gonopods of the second pair, which 
act as jjenes. 

C, Vulvae nr genital plates attached to the basal segments of 
the legs of the second pair in the female, g.o, genital orifice. 

body without forming a chitinous ring round the anal valves and 
sternum. In the male the legs of the penultimate pair are some¬ 
times modified as claspers; those of the last pair are always enlarged 
and prehensile, and bear on their coalesced Ijasal segments a pair 
of sperm-carrying processes analogous to the phallopods of other 
groups. Apart from these organs the male has no penes, the sentinal 
ducts perforating the coxae of the logs of the second pair. This 
order contains two well-marked suborders, the Glomcroidea and 
the Zephronioidea. The Glomcroidea, comprising the families 
Glomerular, Grrvaisiidae., Onvmeridae, have the antennae approxi¬ 
mated on the head, the eves uniscrial and twelve (rarely eleven) 
tergal plates. To this group belong the common pill-millipedes of 
Europe and North Africa. In North America the Onomeridae 
alone are found. Thu Zephronioidea, with the single family Zeph- 
ronitdae, have the antennae at the sides of the head, the eyes com¬ 
posed of a spherical cluster of ocelli, and always thirteen tergal 
plates. This group is common in the tropical and southern con¬ 
tinents of the Olil World, having representative genera in South 
Africa, Madagascar, India. Malaysia, Australia and New Zealand. 
They are much larger forms than the Glomcroidea, large specimens 
reaching two or three inches in length. 1 n addition to the characters 
mentioned above the Oniscomorpha differ from all other Diplopods 
in having long tubular tracheae and the alimentary canal bent upon 
itself. 

Order Limacomorpha. 

Resembling the Oniscomorpha in the shape and structure of a 
typical segment, except that the tracheal plates are unrepresented; 
in the facts that the last tergal plate does not form a complete ring 
round the anal area, and that the last pair of legs in the male arc 
modified; but differing from them in that the body consists of 
nineteen or twenty segments, is elongate, and tapers anteriorly and 
posteriorly, the second and lust tergal plates being small; in the 
presence in the male of a pair of long hairy protrusible penes between 
the legs of the second and third pairs, and in the structure of the 
gonopods, which, instead of being chelate, terminate in a slender, 
tapering tarsal segment. This order contains two families ; Zeph- 
roniodesmidae (Zephfoniodesmus) and Glsmeiidesmidae {Glomerisdes- 
mus), the former from tropical Asia, the latter from tropical America 
The largest of these millipedes reach a length of only about 7 mm. 
Nothing special is known of their habits. 


Order Cetebognatka. 

Body elonmte, capable of beistf iplrally coiled, consiatihg of a 
large and indefinite number of segments, each being furnished with 
a (Ustinct often large sternal area, and with the pteural sclerite or 
membrane distinct from the tergum. The iast tergal plate forms 
a complete ring round the anfil valves, l-egs with coxm pouches; 
those of the seventh segment transformed into gonopods of a very 
simple time in the male, which is also furnished with a doable penis 
completely or partially confluent with the coxae of the legs of the 
second pair. Head always small, frequently triangular or piriform, 
in the latter case the gnathites reduced in size and complexity. 
Repugnatocial pores present and lateral. The genera of thu order 



A, Lateral view, f, head with antennae; tg', tergal plate of first 
segment; an.tg, tergal plate of last or anal segment. 

B, Lower view of one of the segments, tg, inferior edge of the 
tergal plate; pi, pleural sclerite; Ig', basal segment ol leg. 

C, Posterior extremity of body, an.tg, tergal plate of anal seg¬ 
ment; cop.lg, gonopod or copulatory leg. 

I), Iwegs of the third pair with extruded penes, pen, in front of 
them. 

are divisible into three families: the Platydesmidae (Plaiydesmus, 
Pseudodesmus), Polyeomdae (Polyzonium, Sipkonotus), Sipkono- 
phoridae [Siphonophuta). Of these the Platydesmidae have de¬ 
parted least and the Stpkonopkoridae most from the typical 
Uiplopod in the structure of the mouth parts. The group is for 
the most part tropical, one genua only, Polyeonium, extending as 
far north as Central Europe. 

Order .4 scospermophora. 

Body elongate, consisting ol from twenty-six to thirty-two 
segments, but not varying within specific limits; the pleurae 
coalesced with the terga, the sterna free. More or fewer of the 
anterior ten pairs of legs may be modified in the males, but no true 
phallopods are differentiated, the function of seminal receptacles 
being performed (according to C. Verhoeff) by the exsertile coxal 
pouches of the two pairs of Tegs of the eighth segment. The seminal 
ducts in the male perforate the coxae of the legs of the second pair. 
Tlicre are no repugnatorial pores, and the terga are turnished with 
three pairs of symmetrically placed hairs or bristles. On the 
posterior border of the last tergal plate there is ,1 pair of spinning 
papillae. The millipedes of this order, also called Coelochoeta, 
are referable to several families; Chordeumiaae [Ckordeuma), 
Craspedosomidae {Craspedosoma), Heterockordeumidae [Heterochor- 
deuma), &c. The Heterockordeumidae belong to the Oriental region, 
extending from India to New Zealand. The others are particularly 
abundant in genera and species in North and Central America and 
Europe; but are unknown in Africa, south of the Sahara. 

Order Proterospermopkora. 

Differing from the Ascospermophora in that the number of seg¬ 
ments is large and variable; they are furnished with repugnatorial 
pores, and not with the three pairs of setae. In the males the 
anterior appendages of the seventh segment are modified as phallo¬ 
pods, and the seminal ducts perforate the coxae of the legs of the 
second pair. 

This order, containing the family Lysiopetalidae [Lysiopetatum], 
is widely distributed in Europe and North America. Large ex¬ 
amples of some of the species, e.g. L. xantkinum, reach a length of 
4 or j ins. 

Order Meroekaeta. 

Resembling the Proterospermophora in having only the anterior 
appendages of the seventh segment converted into phallopods and 
the seminal ducts perforating the coxae of the second legs in 
the moles; but difiering essentially in that the sterna are 
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to the rest oi.the exoskaleton of the segments, which 
jff nBtee ai or twenty in number, in the absence of eyes 
and of spinning papillae, and in having six- 
jointed legs. This order is cosmopolitan 
In distribution and consists of a very large 
t number of genera which by some authors 
are referred to the single family Poly- 
iesmidat; by others to numerous families. 
Many species are brightly coloured, and 
some individuals of the Oriental genus 

(Alter Pocock, in Max Welter's ICt^cl>Hust, Itc., 
IV., I'l. XX.) 

Fig. lo. 

Plaiyrhachus mtrandus, a Sumatran 
species ul Pulydesmtdao, to show tlie form 
characteristic of the order Mcrochaeta. 
c, Head. 
ant, Antenna. 

tg\ Tergal plate of first body segment. 
Ig", Ditto of seventh. 
a.tg, Tergal nlate of anal segment. 

The figure also shows the repugnatorial 
pores which are present upon the ma)oritv 
of the segments, the laterally expanded 
tergal plates, and the presence of two pairs 
of legs for each of the segments except the 
tivo last, the lour first and the seventh; the 
latter, since the figured specimen was a 
male, has the anterior leg converted into 
a phallopod which is concealed beneath 
the body. 

Plaiyrhachus may reach a length of 5 in.s. The segments are usually 
provided witli lateral laminate ot tubercular expansions bearing 
the repugnatorial pores, which are only very rarely absent. 

Order Ofisthosf’rrmii/'hora. 

Ht'semliling the Protcrospormophora in possessing a large and 
variable number of segments, each ot winch, with the exception of 
the last auU the anterior lour or hvc, is furnished with a pair of 
repugnatorial pores, but differing essentially Irum them in that the 
posterior pair of appendages of the seventh .scginenl are converted 
into plialiopods, and the anterior into profectivc coleopods in the 
male, and that the seminal ducts in this sex do not perforate the 
coxae of the legs of the second pair biif are usually associaied with 
a distinct penis situated immediately beliind them. The genera 
of this order present greater diversity of structure than is found in 
the other orders and are referred to lour suborders, which by some 
zoologists are erected to ordinal rank, namely, the Btemraiuloidca 
(Monochaeta); the Spiroboloidea (Anochaeta); the Spirnstreptoidea 
(Diplochaeta); and tne juloldea (Zygochaela). 

In the Stemmiuloidoa Ihe sterna are free and the pleurae partially 
so; the terminal segment of the legs is bisegmented; there are two 

f lairs of spinning ])a])illae on the last tergite; the penis is a single 
ong tube, and the eyes are represented by one or two large lenses 
on each side of the head. The genus Sictnmiulus, constituting the 
Stemmiulidae, is represented by a few species recorded from the 
Oriental, Ethiopian and Neotropical regions. In the possession of 
silk-glands this suborder resembles the Ascospermophora .and 
T’roterospermophora, and should perhaps rank as an order apart 
from the Opisthospermophora. 

The SpiroboloiJca, containing one family, the Spirobolidae 
{Spirobclus, Rhinocricus, &c.), have the sterna and pleurae coalesced, 
flic tarsi undivided; no spinning papillae, no penis, the eyes repre¬ 
sented by an aggregation of ocelli; and the first five segments each 
with a single pair of legs, the sixth carrying two pairs. This group 
attains its maximum of development in the tropics, where species 
and genera are numerous and specimens of large size, i.$, 6 ms. or 
over, art met with. 

The Spirostreptoidea resemble the Spiroboloidea in many par¬ 
ticulars, but the fourth segment is footless, and the fifth has two 
pairs of limbs; the male has a distinct and double penis, and in both 
sexes the stiiules of the gnathuchilarium extencl to the proximal 
end of the moiitum, which is relatively small. The distribution of 
this order, wliich contains several families : Spitosireptidae {Spiru- 
strepius, Rkynchopmetus), Cambalidac (Cambala, Julomorpha), &c., 
i.s practically the same as that of the Spiroboloidea. Specimens 
over ij ins. in length are met with in the tropics of Africa and Asia. 

The Juloidea differ from the Spirostreptoidea in having the tliird 
segment limbless, the first, second and fourth with a single pair ol 
appendages, and the stipites of the gnathochilarium much expanded 
and meeting for a coneiflerable distance in the middle line Mhind 
the very small promentum. 

The best marked family of this group is the Julidae, which is 
widely distributed in the northern hemisphere. Its species and 
genera (Julus, Pachyiulus) arc abundant in Europe. Another 
European family, the Nemasomidae, is founded for the genus 
Piemasoma. which i.s remarkable for having the sterna free. 

Habits, (S-r.—Millipedes are principally cryptozoic, living under 



stones or Ion of wood iq daiqp, secluded localities. They feed 
ahnost wholly upon 4ncaying v^etable matter, and drink a con¬ 
siderable quantity of wai^. Some of the tropical species emerge 
in numbers from their hiding-places after heavy rains, and crawl 
over the ground and bushes in search of moisture in broad day¬ 
light. Their method of progression over level ground is quite 
peculiar. The body is held in a straight line and is propelled by 
a succession of wave-like movements of the legs, which are moved 
in groups, the groups on the right and left side exactly correspond¬ 
ing. Some forms, t.g. Sttmmiulus, ha-ve been described as attempt¬ 
ing to evade capture by a hopping action caused by vigorous 
jerking and wriggling of the body. Many of the species are very 
cqnspicuou.sly coloured and the association of brilliant colouring 
with the existence of the nauseous secretion of the repugnatorial 
glands suggests that the coloration is aposematic or of warning 
significance. 

Copulation between the sexes takes place bclore oviposition. 
In the Opisthospermophora the males and females coil together 
with the ventral surface of the anterior ends of their bodies opposed, 
the mule holding the female securely by the head while the extended 
phallonods carrying the semen are brought into contact with her 
genital orifice. In the Polydesmidae pairing is effected in the same 
way except that the male and female instead of intercoiling remain 
extended! the male clasping the female with his legs. In the Oni.sro- 
morpha the sexes also pair front to front, not head to head, however, 
but head to tail, so that the gonojxids in the anal segment of the 
male can be applied to the second pair of postoral appcndage.s in 
the female. Some males of this group, $,g, Spharrothcrium, have 
a stridulaling organ on their posterior gonopods and striiliilate 
when finding the lemales. 

The method ol dispo.sing of the young, which usually ha\ e only 
three fiairK of legs at hatching, differs in various groups. In Jiiliis 
and Polydesmus the female burrows below 
the surface and makes a siibsplierical nest 
of small blocks ol earth which are 
moistefled with the salivary secretion and 
moulded to the proper sliajie between her 
jaws and anlerior legs, 'W'hen the re- 
ceplacle is nearly finished she deposits 
lier eggs in it, and, closing the aperture, 
leaves the whole to its (ate. On the 
other hand, a female specimen of the 
South Alrican species, Archispirostreplus 
erylhrvcephalus, thai lived in the London 
Zoological Gardens, buried henself, coiled 
round the eggs, and remained with her 
young for some lime after they were 
hatched. Again, millipedes, like the 
Stemmiuloidea and Asco,spernioiihc)ra, 
which pos.scBS silk glands, sjiin silken 
cases for the protection of their eggs. 

Immature specimens of these groups 
spin similar silken cases at the lime of 
exuvnatinn ; and cuses, resembling the 
nests, arc likewise made for purjioscs of 
moulting by immature forms of some 
exotic species of Polydesmidae, e,g. by the trojiical African Oxydes- 
mus. There is good reason to think, however, that the aiiimal 
niake.s use of its own voided excrement in the formation of these 
receptacles. 

A considerable number of Chilogiiatha of doubtful systematic 
position have been recorded from beds of the carboniferous forma- 
lion. The best known are Ac.antherpe.sles and huphoberia. Speci¬ 
mens referred to existing genera have been discovered in amber 
beds of Oligocene age. 

CLASS PATIBOFODA. 

As in the Diplopoda there is a distinct head bearing a pair of 
antennae and two pairs of jaws. On each side of the head there is 
an eye-like spot which may conceivably represent a degenerate eye, 
although the exlenial cuticle shows no corneal thickening nor the 
epidermis rctinular specialization, and optic nerve,-, arc absent from 
the brain. Tlie antennae arc stnicUirally unique in the Arthropoda. 
There are four short basal segments from the distal of which arise 
two one-jointed branches, an external thinner and an internal 
thicker. The external or postaxial branch is tipped with a single 
long annulate fiagelliform bri.stle with a rounded apical knob; and 
the internal or preaxial branch with two similar but shorter bristles 
and a globular, usually pedunculated, sense organ between them. 
The mandibles or jaws of the first pair are large and one-jointed. 
Those of the second pair are very snort, piriform, and attached to 
the ventral side of the head by a long, rod-Iikc scleriie. ^tween 
these two pairs of jaws there is a horny’ framework forming a kind 
of lower lip lo the mouth. The correspondence between these 
mouth parts and those of the Diplopoda is not understood. No 
doubt the mandibles are homologous in the two groups; but whetlier 
the jaws of the second pair in the Pauropoda correspond to the 
maxilliilae of the Psclaphognatha, or to part of the gnathochilarium 
in’ the Chilognatha, or whether the chitinous framework alone or 
in conjunction with the pair of jaws answers to the gnathochilarium 



(Krom Hulfour. after Metkch* 

liikUV.) 

Fro. II. — Larvii of 
Struneylosoma Cuerinti, 
one of the Polydesmidae, 
just hatched. 







an quntknu to which no answer con .as yet be givtB, Judgins 
fraiq the segmentation and the appendages the btmy is oompoM 
oi twelve somites, including the lut or anal, which. Ihse the pen¬ 
ultimate somite, ia.limbleas. Each somite in front ottbepenultisoate 



IS.—PaUROI’US, 

A, Paurnpus huxleyi (?). c, head; ant. antenna; tg' and first 
and filtli double tergal plates; ig\ lirst walking-leg ( and post- 
cephalic appendage); Ig^, ninth walking-leg; a.sg, anal segment; 
at, setae. 

B, Eurypauropus spinosus. Lettering as in A. 

C, Brachypauropus suprrhus. Lettering as in A and B; (<g‘) - 
111 si and second terga; tg’\ == ninth and tenth terga. 

I), Jaws of Puuropua huxleyi) mil, mandible; mx, maxilla; lb, 
labial framework. 

E, .\ntenna of EHrvpauropw! spinosus; fl, flagella; gf, sensory 
organ. 

bears a single pair of legs, nine jiairs of which are fully developed 
ambulatory limbs, while those of the first segment are reduced to 



(After LubUtuk.) 

1 ' 10. '.I-—Enlarged view of Pamopus huxleyi, from ventral side, 
a pair of bud-like processes. The first and last pairs of ambulatory 
limbs consist of five segments; in the remaining pairs the terminal 
-egment may be subdivided into two, so that taere may be six 
segments in all. The ambuLatory limbs are usually terminated by 
three claws, a.principal and two subsidiary, each claw being accom- 
Iianied by a membranous pad. Between these limbs, which arc 
I datively longer and stronger than in the Diplopoda and evenly 
't'aced on each side of the body, extends a soft-skinned sternal 
irea. The distensible pleural region of the body is also membra¬ 
nous, but the dorsal area is covered by chitinous plates or terga. 


usually six iainomhsr, excluding tbat:of the ana! segamth each.o( 
the anterior five oi these,overues two Uqflj-bssdiig somites, thw 
first covuring the-somite oi the rudiawntaiy limhs and oi tha iltat 
pair oi locomotor legs, the second thoN oi the second aiid third 
pairs oi locomotor Jen, and so on. This condition is an adnmbta* 
tion of the far completer fusion oi somites seen in the Diplopoda. 
The sixth tergsl plate belongs to the limbless penultimate somte. 
The duplex character of the first five terga is suggested in Pamopuh 
by the presence oi two rows oi sensory bristles; there being only 
one such row upon the sixth tergum. In the. aberrant genus Braehy- 
pauropus the evidence is practically completed by the cotrespon-. 
dence in number between the terga and pam oi legs, there being a 
divisional line between the two rows oi setae. On each side of the 
body there are five long pubescent tactile setae situated on the 
second to the sixth terga in Paurobus, and on the pleural area 
corresponding to these terga in Brachypauropus. 

The cerebral mass of tlie nervous system is large and when viewed 
from above is seen to consist oi two lobes defined by a median groove. 
In the absence of eyes no optic nerves arc given ofi. raneatii 
these arc two antennal lobm whence arise, close together, the 
antennal nerves. Two short commissural cords connect tiie cerebral 
mass with the suboesopbaeeal ganglion, a composite moss formed oi 
the nervous centres which supply the two pairs of jaws and the 
rudimentary legs oi the first pair. Behind this large ganglion the 
cord, which shows superficially nq trace of its double origin, presents 
a ganglionic swelling for each pair of legs. No circulatory or 
respiratory organs have been detected. 

The alimentary canal consists of a short, narrow fore-gut, a large, 
straight mid-gut, and a moderately long hind-gut which is itself 
conqiosed of two parts, an anterior narrow tube which opens into 



(After Kenyon, 1 ii/U Cigt, Stwiies, iv., 1895.) 

Fig. 14.—Paurovoda. 


A, Alimentary canal of Pauropus) tg, fore-gut; sg, salivary gland; 
mg, mid-gut; hg, anterior portion of hind-gut; a, anus ; m.p.t., mal- 
pighian tubule. 

B, Female genital organs oi Eurypauropus ; ov, ovary; ovid, 
oviduct; rs, receptaculum seminis; go, genital mifice. 

C, Male genital organs of Pauropus ; and anterior and pos¬ 
terior portions oi testes ; od‘, vd'-', vd'‘, vasa deferentia ; vs.s, vesi- 
cula seminalis; cd, common duct; go, genital orifices. 

D, Lateral view of Pauropus) c, head; ant. antenna; tg'.tg", 
first and fifth tergal plates ; a.sg, anal segment; si, lateral bristles ; 
Ig.r, rudimentary leg; ig' and /g* first and ninth fully formed 
walking legs ; p, penis. 

a dilated, piriform, posterior portion, narrowing gradually to 
terminate in the anus. Opening into the anterior extremity of the 
fore-gut there is a pair of “ salivary " glimds. Malpighian tubes 
have been found in .some forms, i.e. females of liurypauropus 
spinosus, but nut in any examples, male or female, of Pauropus 
huxleyi. Where present they open at tlte point of union of the mid- 
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and hind-gnts. The gotterativc organs in the female are very 
simple, and much like those of the Diplopoda. In the male they 
afc highly complex^ and unlike those of any known Arthropod in 
certain particuim. The wide, unpaired ovary extends nearly to 
the posterior end of tho body. Anteriorly it passes into an oviduct 
which is unpaired throughout its length. The posterior portion of 
the duct is wide. The anterior, an abruptly narrowed tul)e, curves 
round the nerve-cord and opens by a single sub-median orifice in the 
third segment. Ju.st willun the oriGce there opens into the oviduct 
the sh(^ duct ol a spherical recuptaciilum semiuis; In the male 
the testis is never paired. Sometimes it is single, sometimes 
divided into uii anterior and a posterior mass, and sometimes 
merely constricted. It lies above the intestine in the posterior 
half of the body in the adult, but at least in the young in some 
cases, wliere as many as four divisions have been detected, its 
position i.s more lateral. Leading hrotn the sperm masses then* 
may be as many as three slender short ducts which soon expand 
into wider tubes. These tubes, regarded as seminal vesicles, after 
forming a complex of loops, coils and caecal prolongations, ulti- 
mah'ly unite beneath the intestine in a single tulx? which passing 
forwards divides on each side of the alimentary canal to terminate 
in the two penes situated just behind the bases of the second pair 
of complete legs, that is to .say, the legs of the third segment. Just 
at the root of the jwnis there Ls an accessory gland on the duct, 
and a little farther back a much larger glandular swelling. 

The Pauaopcxla are divided into throe rather sharply defined 
groups or families which may be briefly characterized as follows :— 

Paw^podidae. —Head not covered by the first tergal plate. Anal 
segment not covered by the sixth tergal plate. 'I'erga of the first 
ten body segments fused in couples. Tactile srtae situated on the 
latenaJ portions of tlio terga whicn are neither sculptured nor spinous. 
(PaHtopus, Stylopauropuii.) 

BrackypaMropodidae,--Hi^ and anal segment free and the terga 
smooth as in the last; but each of the double terga of the Pauropodidae 
divided into an imterior and j>osterior plate by a transverse hand 
oi membrane and each of these* into a jiair of plates by a longitudinal 
integuniental strip. The tactile si'tac arising from the pleural urea 
oi Lh(* .segments. {Brachypauropus.) 

Eurypauropodidde. —Body wide and onisciform, the bead and the 
anal segment concealed dorsally by the first and penultimate terga 
respectively. Terga fused as in the Paurnpodidae, but thickly 
spinou.s or sculptured. The tactile setae situated beyond the edge 
of the terga, as in the Brachypauropodidar. {Eurvpauropus.) 

The genus Paufopus is probably world-wide in distribution, since 
it has been discov<>red in Lurojie, North and South America, and in 
Siam. The two known .species ol Brachypauropus were found 
respectively in Italy and Austria. Eur^>lHiuroj>us has representatives 
in North America jind Jiuropc. Examples of Pauropus are extremely 
agile, recalling the centipede Lithobius in their movements; those 
of Eurypauro^is, on tlu* contrary, are extremely slow* and quite 
comparable in lack of agility to the common pill-millipede. They 
an* usually found in woods, under stones,, fallen branchys, dead 
leaves or other damp situation.s. They aae believed to he vegetable 
feeders ai'kd are oviparous. The young upon hatching has four 
segments and three pairs of log.s representing the first three pairs 
of ambulatory legs of the adult. The two last scgnieiilK arc aiX)dous, 
the first bears the first pair of legs, and the* second the second and 
tliird pairs. 'I'lie young passes through four succe.ssive moults, 
and gradually acqumes its uill complement of segments and limbs. 

CLA88 STMPHTLA. 

I’ro.sogoneate Arthropods, differing in many important particulars 
from the Diplojxiria and Pauropodn. The axis of the head lies in 
the same straight luie as that of the body, as in the Chiloix>da, and 
not at right angles to it as in the Diplopoda and Pauropoda. There 
are no eyes. The antennae are very long and many-jointed. Four 
paifN of gnathites attached to the under-side of the head have been 
detected. The first pair (mandibles) are two-jointed, as in many 
Diplojxids. The second pau- (maxiliulac) arc minute, one jointed 
and articulated to a mc*duii loix* or hypophar^mx wdiich is supported 
by two chilinous skeletal rods. I'he tliird pair (maxillae) consist 
of a long, l>asal segment terminating distally in two.lobe.s; near the 
distal end of the boaal segments there is externally a minute one- or 
two-jointed process, regarded as n palpus. Between the maxillae 
lies a large, doubU* plate (labium or maxillae of second pair) which 
is attached proximally to two rod-like basal segments and terminates 
distally in two pairs of khort lobes. Tlie body is long and narrow 
and bears on its dorsal side fifteen tergal plates. The first of these, 
immediately succeeding the head, in very short; the remainder 
are large and sub-equal in size. The adult animal is furni.shed 
with tw’elve paira of walking legs, which, with the exception 
of the first pair, are alike in size and segmentation. Each 
consists of five segments the distal of which is long and termi¬ 
nates with two powerful claws. The proximal segment bears 
internally a slender, cylindrical process which may termed the 
parapod. It has been asserted tnat the segmeni hearing this para- 
jxid IS in reality the second and that the true basal sclent or coxa 
is embedded in the ventral integument. The legs of the first and 
second pairs never have the parapod, but they arc iuvnriablv 
present in the remaining ten pairs. The legs of the first pair 






are never tnore than four-jointed; they are always smaUer than 
the others, and are sconetimes seduced to mere bud^like 
cesses. They belong to the first segment behind tiiB head. The 
segment represented'by the last tergal plate has no auubulatory 
limbs; but articulated to its posterior « 

border is a pair of large, backwardly 
directed sclentes, which are perforated 
by the ducts of two spinning glands. 

These segments are regarded by some 
authors as tlic appendages of the last 

(After Lfttxcl, Die Myr. Osi. Ung, Mott. II. PJ. 1., 

T884.) 

A, Mandibles or jaws of first pair of 
Scolopen(lrella\ ind \first and second 
segments ; i, tendon ; c, part of ventral 
skeleton of head. 

B, Jaws of second pair; mxl, maxillula; 
hyp^ hypopharynx. 

C, jaws of third and fourth pairs ; mx, 
maxilla; p.mx, maxillary palp ; Ib.mx, 
maxillary lobes; Ib.st, sternal plate of 
jaw of fourth pair or labium lb \ first 
and second segments of labium. (I'igs. 

A, B, C modified from Hansen. Q.J.M.S., 

47, P>' i-) 

D, posterior end of body from IxjIow; 

/g'b leg of nth pair: lg'“, rudimentary 
leg of i2Lh pair of immature sjxicimen; 

.sc, exsertile sac; ent., parapod; pap^ 
sensory papilla ; rerr, cercus or spin¬ 
ning sclerite ; dl, duct of silkgland; a. 

Fig. 15. 

segment, and have been compared to the cercopods of insects. At¬ 
tached also to the sides of the la.st segment in iront ol tlie spinning 
mamilla there is a sub conical i>apilla bearing an apical seta arising 
from a cuplike depression. It has been suggested that these* 
pajiillae also represent a pair of appendages. In that case Ihi* 
lust segment must be double and bear two pairs ol appendage^. 
Thus there may be as many as lourteen pains of trunk appeinl 
agf's. There are, however, only twelve pairs kuown to exist with 
certainty. These are represented by as many aegments on tin* 
ventral side; but are numerically less by two than tne terga. It is 
not known whether this very uti usual phenomenon ts to he accounted 
for by the addition of two suixTUumerary terga or by the cxcalation 
of two pairs of apix*ndages. The legs of the first pair are Uusalls 
m contact; the rest are separated by a triangular sternal 
area. At the base of the logs, with 
the exception 0/ those of the first 
and last pair, there is a slit-like, 
orifice recalling the coxal sacs ol 
certain Diplopoda (e.^. Lvsiopctalum, 

Platydesmus). In internal anatomy 
the Symphyla closely resemble the 
Diplojxida. The alimentary canal 
is straight and .simple, with a pair 
of “ salivary " glands opening into 
the fore-gut, and a pair or malpighian 
tubes joining the hind-gut close to its 
comraumeation with the mid-gut. 

There is a dorsal heart with seg¬ 
mental ostia and valves, and also 
a suprunenral vessel. The silk 
glands, which occur in Ixitb sexes, 
arc situated as in Lvsiopetalum. 

The generative glands and ducts, 
w'hich are paired, lie between the 
alimentary canal above and the nor¬ 
mally constructed nerve-cord below 
and are accompanied in the mal 
by a pair of seminal vesicles; an 
the orifice lies vcntrally in the third 
segment behind the he.ad. A peciiU- 
arily in which the Symphyla differ 
from all " tracheate ** arthropoda is 
the presence of a single pair of 
tracheal tubes opening by a pair of 
spiracles on the lower surface of the 
head behind the antc*nnac. 

The newly hatched young has a . * , 

-Xd^Mason), shL4 th. 

legs being reached only after suc¬ 
cessive moults. 

The known species of Symphyla are referred to two genera, 
^coiopendfella and Scidigerelia, which together constitute the ftiinily 
'Seolbpe^reUidae. The chief difference between the two lies in the 
form of the terga! plates, which in Scolopendrella have the posterior 



Fig. ifj.— I, ScuHgerella 
sp? highly magnified (slightly 
modified from Packard); «, 
spinning sclerites ; b, b, legs 
of first pair ; c, antennae. 

2, One of the functional 


five joints and terminal pair 
of claws ; b, parapod. 
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angles produced and angolar.ttrhersag in Sci 4 iigereUa they are rounded. 
Both, gonsia are videiy dietriboted amd ore represented, in Europe, 
South America, Si^, Ac. Large specimens reach a limit of between 
six and seven millimetres. They live in earth, beneath stones, dead 
leaves or fallen branches, and resemble diminutive centipedes (Scolo- 
psndra or Lithahius) both in appearance and movements. Tlio 
Symphyla have frequently been compared with the Thysanurous 
Hexap^s, the parapods with their ^jacent exaertile vesicles in 
Scolopendrtlla hieing very similar to the abdominal appendages and 
vesicles of such an mscct as Machiiis ; while the posterior spinning 
sclerites or cerci of the former bear much resemblance to the cerco- 
pods of Japyx. It must be remembered, however, that the spinning 
glands of certain Diplopods occimy the same position as those of the 
Symphyla and open upon papimfonn processes of to last tergal 
plate, which are certairdy not appendages. Hence, if the papillae 
arc the homologuos of the cerci in Scohpendrella, these cerci cannot 
be morphologuikly comparable to the ocrcopods of Japyx or other 
insects. But evon if the full force of the arguments in favour of 
relationship between the Symphyla and to Hexapoda be admitted, 
the Symphyla, nevertheless, differ essentially from the Hexapoda 
in the anterior position of the generative orifice, and in the presence 
of twelve pairs of similar ambulatory limbs. (U. 1 . P.) 

HILliOM, a market town in the Egremont parliamentary 
division of Cumberland, England, in the extreme south-west of 
the county, on the Furness railway. Pop. of urban distiipt 
(1901), 10,426. The church of Holy Trinity, Early Norman and 
Decorated in date, is chiefly of interest for its curious pillars, 
alternately round and octagonal, and for a window in the north 
aisle, which has five lights, and is known, on account of its 
unique shape, as the “ fish-window.” A ma.ssive roodstone 
stands in the churchyard. Millom Castle, dating from shortly 
after the Conquest, was fortified in the 14th century by Sir John 
Huddlestonc, whose descendants held it until 1774. For centu¬ 
ries, they exercised the power of life and death: a stone stands 
where the gallows were formerly erected, and indicates that here 
they exercised jura regalia. Though strongly built, the castle 
was never of great size, and it has been largely dismantled. A 
fine carved staircase, however, still exists in the main chapel. 
In 1648 the Parliamentary forces besieged Millom Castle, and 
early in the 19th century its park was converted into farmland. 
In the neighbourhood of Millom there are blast furnaces and 
highly productive mines of red haematite ore. The deposit lies 
partly under the foreshore of the river Duddnn, and a company 
has expended upwards of £120,000 upon a sea-wall and embank¬ 
ment to protect the mine from the sea. 

HILLS, JOHN (d. I7,t6), English actor, was a member of 
the company at Drury Lane from 1695 almost uninterruptedly 
to the time of his death, playing and creating hundreds of parts. 
He was at his best in tragedy. His wife was an actress, and 
their son William—" the younger Mills ’’—was also an actor 
of some merit. 

MILLS, ROGEH QOARLES (1832- ), American legislator, 

was bom in Todd county, Kentucky, on the 30th of March 
1832. He went to Texas in 1839, studied law, and was admitted 
to the bar hy a sperial act of the legislature before he was 
twenty-one. He entered the Confederate army in t86i, took 
part as a private in the battle of Wilson’s Creek, and as colonel 
commanded the Tenth Texas Infantiy' at Arkansas Post, 
Chickamauga (where he commanded a brigade during part of 
the battle), Missionary Ridge, and Atlanta. He served in the 
national House of Representatives as a Democrat from 1873 to 
1892 and in the Senate from 1892 to 1899. He made the tariff 
his special study, and was long recognized as the leading authority 
in Congress. As chairman of the Ways and Means Committee 
of the House of Representatives in 1887-1889 during President 
Cleveland’s first administration, he led the fight for reform. 
From his committee he reported in April 1888 the “ Mills Bill,” 
which provided for a reduction of the duties on sugar, earthen¬ 
ware, glassware, plate glass, woollen goods and other articles, 
the substitution of ad valorem for specific duties in many cases, 
and the placing of lumber (of certain kinds), hemp, wool, flax, 
borax, till plates, salt and other articles on the free list. This bill 
wa,s passed by the Democratic House on the 21st of July, and was 
then so amended by a Republican Senate as to beunacceptable 
to the house. The tariff thus became the chief issue in the presi¬ 
dent iai campaign of 1888. In 1891 Mills was a candidate in the 


Democratic cancue for Speaker of tH^ 4 ioilse,. but tvas deftUed 
by Charles F. Crisp (1845-X696) of Georgia. Daring the free 
silver oontroversy he adhered to the Cleveland section of the 
Democratic party, and failed to be re-elected when his term in 
the Senate expired' in 1899. He then retired to Corsicana, 
Texas, Mrhere he engaged in business and the practice of lasv. 

MILLSTONE OBIT, in geology, a series of massive sandstones, 
grits and conglomerates with alternate shales, the whole resting 
directly upon the Carboniferous Limestone or upon intervening 
shales (Yoredale; Limestone Shales), usually in stratigraphioal 
continuity. Its occasional coal-seams show that conations 
of coal-formation had already begun. In Great Britain its 
outcrop extends from the Bristol Coalfield through Soulli and 
North Wales to its fullest development in the north-midland 
counties, Lancashire and YorkshiTe, and thence to Scotland, 
where the Roslin Sandstone of the Lnthians and the Moor Rock 
of Lanark and Stirling are considered its equivalents. Character¬ 
ized by grits and sandstones of the same general type, though 
individually variable, as sandbanks formed on the shoali^ 
of the Carboniferous sea, yet often persistent over wide areas, 
the formation, estimated as 5000 ft. thick in Lancashire, con¬ 
tains typically the following grits in descending order: First, or 
Rough Rock; second, or Haslingden Flags (Lancashire); ttird, 
or Chatsworth Grit (the last two being the Middle Gritt of 
Yorkshire); fourth and fifth, or Kinderscout Grits and the 
Shale Grits. The first and thirds the most persistent, are often 
coarse and pebbly, like the Kinderscout Grits. In the north of 
England these grits lose their identity. In South Wales the 
Millstone Grit, immediately succeeding the Carboniferous 
Limestone, consists of 450 ft. of grit and shale, its upper member 
being the massive pebbly Farewdi Rock. It extends into the 
Bristol Coalfield, though not recognized in the Devonshire Culm. 

In Ireland certain grey grits and flags are assigned to it. 

In northern France and Belgium it loses its individuality 
and is merged in the Coal-measures. It reappears east of 
the Rhine, but is unrecognizable in the somewhat different 
Carboniferous succession of eastern Europe. In America the 
Pottsville Conglomerate, ijoo ft. thick in the south Appa¬ 
lachians, with workable coals, and widdy unconfonnable upon 
the Mississippian, introduces the Pennsylvanian (Upper Carbon¬ 
iferous) system, and approximately represents the Millstone 
Grit of western Europe, as does the red conglomerate of Nova 
Scotia. 

The shales of the Millstone Grit include thin beds of marine 
goniatites {Glyphioceras bilingue. Gastrinceras carbonaritan), 
Pterinopeden papyraceus, and Lingula mytilmdes, while the grits 
contain Lepidodendron, Stigmaria and calamites. In Scotland 
plants and estuarine fishes differ markedly above and bdow 
the Roslin Sandstone. 

The English Millstone Grit produces a characteristic scenery 
of wild moorland plateaux, or alternations of shale-valleys 
and rugged grit-ridges. The grits fumi.sh valuable building- 
stones and grindstones. They also afford an excellent water 
supply. (C. a W.*) 

MILLVILLE, a city of Cumberland county. New Jersey, U.S.A., 
on the Maurice river, 40 m. S. by E, of Philadelphia. Pop. ♦ 
(1890), 10,002; (1900), 10,583, of whom 598 were foreign-bom; 
(1905, state census) 11,884. It is served by the West Jersey 
& Seashore railway, by electric lines to Philadelphia, Bridgeton, 
■Vineland and Fairton, and by schooners and small freight 
boats. Peaches and small fruit are cultivated extensively 
in the surrounding countr)'. In the north part of the city is 
a large public park, in which A beautiful lake 3 m. long and about 
I m. wide has been formed by damming the river. Gla.ss and 
moulding sand is found in the vicinity, and the city is engaged 
principally in the manufacture of glass (especially druggists’ 
ware). 'The value of the city’s factory products increased 
from $2,513,433 in 1900 to $ 3 ) 7 i 9 , 4 i 7 >n 1905, or 48%; and of 
the total value in 1905, .$2,332,614, or 627%, was the value 
of the glass products. Milhdlle was incorporated as a town 
in 1801, was chartered as a city in 1866, and its charter was 
revised in 1877. 
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MILMAN, HENRY HART (1791-1868), English, historian and 
ecclesiastic, third son of Sir Francis Milman, Bart., physician 
to George III., was born in London on the loth of November 
1791. Educated at Eton and at Brasenose College, Oxford, 
his university career was brilliant. He gained the Newdigate 
prize with a poem on the Apollo Belvidere in i8ij, was elected 
a fellow of Brasenose in 1814, and in 1816 won the English 
essay prize with his Comparative Estimate of Sculpture and 
Painting. In 1816 he was ordained, and two years later was 
presented to the living of St Mary’s, Reading. Milman had 
already made his appearance as a dramatic writer with his 
tragedy Eaiio (produced on the stage under the title of The 
Italian Wife). He also wrote Samor, the Lord of The Bright 
City, the subject of which was taken from Britisli legend, the 
“ bright city ” being Gloucester; but he failed to invest it with 
serious interest. In subsequent poetical works he was more 
successful, notably the Fall of Jerusalem (1820) and the Martyr of 
Antioch (182a). The influence of Byron is seen in hLs Belshazzar 
(1822). A tragedy, Anne Boleyn, followed in 1826; and Milman 
also wrote “ When our heads are bowed with woe," and other 
hymns; an admirable version of the Sanskrit episode of Nala and 
liamayanti; and translations of the Agamemnon of Aeschylus 
and the Bacchae of Euripides. In 1821 he was elected professor 
of poetr>' at Oxford, and in 1827 he delivered the ISampton 
lectures on the character and conduct of the apostles as an 
evidence of Christianity. His poetical works were published 
in three volumes in 1839. 

Turning to another field, Milman published in 1829 his 
History of the Jews, which is memorable as the first by an English 
■clergyman which treated the Jews as an Oriental tribe, recognized 
sheikhs and amirs in the Old Testament, sifted and classified 
documentary evidence, and evaded or minimized the miraculous. 
In consequence, the author was violently attacked and his inevit¬ 
able preferment was delayed. In 1835, however. Sir Robert Peel 
made him rector of St Margaret’s, Westminster, and canon 
of Westminster, and in 1849 he became dean of St Paul’s. By 
this time his unpopularity had nearly died away, and generally 
revered and beloved he occupied a dignified and enviable 
position, which he constantly employed for the promotion of 
culture and in particular for the relaxation of subscription 
to ecclesiastical formularies. His History of Christianity to the 
Abolition of Paganism in the Roman Kmpir( (1840) had been com¬ 
pletely ignored; but widely different was the reception accorded 
to the continuation of his work, his great History of Latin 
Christianity (1855), which has passed through many editions. In 
1838 he had edited Gibbon's Decline and Fall of the Roman 
Empire, and in the following year published his Life of Gibbon. 
Milman was also responsible for an edition of Horace, and when 
he died he had almost finished a history of St Paul’s Cathedral, 
which was completed and published by his son, A. Milman 
(lajndon, 1868), who also collected and published in 1879 a 
volume of his essays and articles. Milman died on the 24th of 
September j868 , and was buried in St Paul’s Cathedral. By his 
wife, Mary Ann, a daughter of Lieut.-General William Cockell, 
lie had four .sons and two daughters. His nephew, Robert 
• Milman (1816-1876), was bishop of Calcutta from 1867 until his 
death, and was the author of a Life of Torquato Tasso (1850). 

See A. ('. Tait, Sermon in Memory of H. H, Milman (London, 
i8i)8), and .trthur Milman, H. H. Milman (Ijmdon, 1900). See 
also the Memoirs of R. Milman, liishop of Calcutta, by his sister, 
Fr.iiices Maria Milman (1879). 

HILNE-BDWARDS, HENRY (1800-1885), French zoologist, 
the .son of an Englishman, was born in Bruges on the 23rd of 
October 1800, but spent most of his life in France. At first he 
tumejrtjiis attention to medicine, in which he graduated at Paris in 
1823) but his passion for natural history soon prevailed, and he 
■gave himself up to the study of the lower forms of animal life. 
One of his earliest tiN|Brs {Recherches anatomiques sur les crus- 
laces), which was pre^ted to the Academy of Sciences in 1829, 
formed the theme of an elaborate and eulogistic report by G. 
Cuvier in the following year. It embodied the results of two 
dredging expeditions undertaken by him and his friend J. V. 


Audouin during 1826 and 1828 in the neighbourhood of Granville, 
and was remarkable for clearly distinguishing the marine fauna 
of that portion of the French coa8t into four zones. Much of 
his original work was published in the Annales des sciences 
naturelles, with the editorship of which he was associated from 
1834. Of his books may be mentioned the Histoire naturelle 
de crustaces (3 vols., 1837-1841), which long remained a standard 
work; Histoire naturelle des coridliaires, published in 1858-1860, 
but begun many years before; Lefons sur la physiologic et 
ranatomic comparee de I’homme et des animaux (1857-1881), in 
14 volumes; and a little work on the elements of zoology, origin¬ 
ally published in 1834, but subsequently remodelled, which 
enjoyed an enormous circulation. He was appointed in 1841 
professor of entomology at the Museum d’Histoire naturelle, 
where twenty-one years later he succeeded Geoffroy Saint- 
Hilairc in the chair of zoology. The Royal Society in 1856 
awarded him the Copley medal in recognition of his zoological 
investigations. He died in Paris on the 29th of July 1885. 
His .son, Alphonse Milne-Edwards (1835-1900), who became 
professor of ornithology at the Museum in 1876, devoted himself 
especially to fossil birds and deep-sea exploration. 

MILNER, ALFRED MILNER, Viscount (1854- ), British 

statesman and colonial administrator, was born at Bonn on 
the 23rd of March 1854, the only son of Charles Milner, M.D., 
whose wife was a daughter of Major-General Ready, sometime 
governor of the Isle of Man. His paternal grandfather, an 
Englishman, settled in Germany and married a German lady; 
and their sun, Charles Milner, practised as a physician in London 
and became later Reader in English at Tiibingcn University. 
Alfred Milner was educated first at Tubingen, then at King's 
College, London, and under Jowett as a scholar of Balliol 
College, Oxford, from 1872 to 1876. He graduated in 1877, 
with a first class in classics, having won the Hertford, Craven, 
Eldon and Derby scholarships, and was elected to a fellowship 
of New College. At Oxford he formed a clo.se friendship with 
Arnold Toynbee, and was associated with his schemes of social 
work; and subsequently he wrote a tribute to his friend, Arnold 
Toynbee: a Reminiscence (1895). In 1881 he was called to the 
bar at the Inner Temple and joined the stafi of the Pall Mall 
Gazette under John Morley, becoming assistant editor under 
W. T. Stead. In 1885 he abandoned journalism, and became 
Liberal candidate fur the Harrow division of Middlesex irtifhe 
general election, but was defeated. He acted as private secr^ary 
to Mr (afterwards Lord) Goschen, and in 1887, when Goschen 
became chancellor of the exchequer, was appointed his principal 
private secretary. It was by Goschen’s influence that in 1889 
he was made under-secretary of finance in Egypt. He remained 
in Egypt four years, his period of office coinciding with the 
first great reforms, after the danger of bankruptcy had been 
avoided. Milner returned to England in 1892, and was appointed 
chairman of the Board of Inland Revenue, being made C.B. 
in 1894 and K.C.B. in 1895. Shortly after his return to 
England he published his England in Egypt, which at once 
became the authoritative account of the work done since the 
British occupation. 

Sir Alfred Milner remained at the Board of Inland Revenue 
until 1897. He was regarded as one of the clearest-headed and 
most judicious officials in the British service, and his position 
as a man of moderate Liberal views, who had been so closely 
associated with Goschen at the Trca.sury, Cromer in Egypt and 
Hicks Beach (Lord St Aldwyn) and Sir W. Harcourt while at 
the Inland Revenue, marked him out as one in whom all parties 
might have confidence. The moment for testing his capacity 
in the highest degree had now come. In April Lord Rosmead 
resigned his posts of high commissioner for South Africa and 
governor of Cape Colony. The situation resulting frqjn the 
Jameson raid (see Transvaal and’ South Africa) was one 
of the greatest delicacy and difficulty, and Mr Chamberlain, 
now colonial secretary, selected Milner as Lord Rosmead’s 
successor. The choice was cordially approved by the leaders 
pf the Liberal party, and warmly recognized at a farewell 
dinner presided over by Mr Asquith (March 28th, 1897). The 



MILNER, VISCOUNT 477 


appointment was avowedly made in order that an acceptable 
British statesman, in whom public confidence was reposed, 
might go to South Africa to consider all the circumstances, 
and to formulate a policy which should combine the upholding 
of British interests with the attempt to deal justly with the 
Transvaal and Orange Free State governments. 

Sir Alfred Milner reached the Cape in May 1897, and after 
the difficulties with President Kruger over the Aliens’ Law 
had been patched up he was free by August to make himself 
personally acquainted with the country and peoples before 
deciding on the lines of policy to be adopted. Between August 
1897 and May 1898 he travelled through Cape Colony, the 
Bechuanaland Protectorate, Rhodesia and Basutoland. The 
better to understand the point of view of the Cape Dutch 
and the burghers of the lYansvaal and Orange Free State, 
Milner also during this period learned both Dutch and the 
South African “ Taal.” He came to the conclusion that there 
could be no hope of peace and progress in South Africa while 
there remained the “ permanent subjection of British to Dutch 
in one of the Republics.” He also realized—as was shown 
by the triumphant re-election of Mr Kruger to the presidency 
of the Transvaal in February 1898—that the Pretoria govern¬ 
ment would never on its own initiative redress the grievances 
of the “ Uitlanders.” In a .speech delivered at Graaf Reinel, 
a Bond stronghold, on the 3rd of March 1898, he made it clear 
that he was determined to secure freedom and equality for the 
British subjects in the Transvaal, and he urged the Dutch 
colonists to induce the Pretoria government to assimilate its 
institutions, and the temper and spirit of its administration, 
to those of the free communities of South Africa. The effect of 
this pronouncement was great, and it alarmed the Afrikanders, 
who at this time viewed with apprehension the virtual resump¬ 
tion by Gecil Rhodes of his leadership of the Progre.ssive (British) 
partv' at the Cape. That Milner had good grounds for his view 
of the situation is shown in a letter written (March ii) 
l>y Mr J. X. Mcrriman to President Steyn of the Free State: 
“ The greatest danger (wrote Mr Mcrriman) lies in the attitude 
of President Kruger and his vain hope of building up a State 
on a foundation of a narrow unenlightened minority, and his 
obstinate rejection of all prospect of using the materials which 
lie ready to his hand to establish a true republic on a broad 
liberal basis. Such a state of affairs cannot last. It must 
break down from inherent rottenness.” Though this was 
recognized by the more far-seeing of the Bond leaders, they were 
ready to support Kruger, whether nr not he granted reforms, 
and they sought to make Milner’s position impossible. His 
difficulties were increased when at the general election in Cape 
Colony the Bond obtained a majority. Acting strictly in a con¬ 
stitutional manner, Milner thereupon (Oct. 1898) called upon 
Mr W. P. Schreiner to form a ministry, though aware that 
such a ministry would be opposed to any direct intervention 
of Great Britain in the Transvaal. Convinced that the existing 
state of affairs, if continued, would end in the loss of South 
Africa by Britain, Milner came to England in November 1898. 
He returned to the Cape in February 1899 fully assured of the 
support of Mr Chamberlain, though the government still 
clung to the hope that the moderate section of the Cape and 
Free State Dutch would induce Kruger to deal justly with the 
Uitlanders. He found the situation more critical than when 
he had left, ten weeks previously. Johannesburg was in a 
ferment, while Gen.eral Sir William Butler, who acted as high 
commissioner in Milner’s absence, had allowed it to be seen 
that he did not take a favourable view of the Uitlander griev¬ 
ances. On the 4th of May Milner penned a memorable despatch 
to the Colonial Office, in which he insisted that the remedy for the 
unrest in the Transvaal was to strike at the root of the evil—the 
political impotence of the injured. “ It may seem a paradox,” 
he wrote, “ but it is true that the only way for protecting our 
subjects is to help them to cease to be our subjects.” The 
policy of leaving things alone only led from bad to worse, and 
“ the case for intervention is overwhelming.” Milner felt that 
only the enfranchisement of the Uitlanders in the Transvaal 


would give stability to the South African situation. He hod 
not based his case against the Transvaal on the letter of the 
Convoitions, and regarded the employment of the word “ suze¬ 
rainty ” merely as an “ etymological question,” but he realized 
keenly that the spectacle of thousands of British subjects in the 
Transvaal in the condition of “ helots ” (as he expressed it) 
was undermining the prestige of Great Britain throughout 
South Africa, and he called for ” some striking proof ” of the 
intention of the British government not to be ousted from its 
predominant position. This despatch was telegraphed to 
London, and was intended for immediate publication; but it 
was kept private for a time by the home government. Its 
tenor was known, however, to the leading politicians at the 
Cape, and at the instance of J. H. Hofmeyr a conference was 
held (May 31-June s) at Bloemfontein between the high com¬ 
missioner and the president of the Transvaal. Milner then 
made the enactment by the Transvaal of a franchise law 
which would at once give the Johannesburgers a share in the 
government of the country his main, and practically his only, 
demand. The conference ended without any agreement being 
reached, and the diplomatic discussion which followed (see 
Transvaal) gradually became more and more contentious. 
When war broke out, October 1899, Milner rendered the militarj’ 
authorities ‘‘ unfailing support and wise counsels,” being, in 
Lord Roberts’s phrase “ one whose courage never faltered.” 

In February 1901 he was called upon to undertake the adminis¬ 
tration of the two Boer states, both now annexed to the British 
Empire, though the war was still in progress. He thereupon 
resigned the governorship of Cape Colony, while retaining the 
post of high commissioner. The work of reconstructing the 
civil administration in the Transvaal and Orange River Colony 
could only be carried on to a limited extent while operations 
continued in the field. Milner therefore returned to England 
to spend a ” hard-begged holiday,” which was, however, mainly 
occupied in work at the Colonial Office. He reached London 
on the 24th of May 1901, had an audience with the king on 
the same day,' was m^e a G.C.B. and privy councillor, and 
was raised to the peerage with the title of Baron Milner of 
St James’s and Cape Town. Speaking next day at a luncheon 
given in his honour, answering critics who alleged that with 
more time and patience on the part of Great Britain war 
might have been avoided, he asserted that what they were 
asked to “ conciliate ” was “ panoplied hatred, insensate am¬ 
bition, invincible ignorance.” Meanwhile the diplomacy of 1899 
and the conduct of the war had caused a great change in the 
attitude of the Liberal party in England towards Lord Milner, 
whom Mr Leonard Courtney even characterized as “ a lost 
mind.” A violent agitation for his recall, in which Sir Henry 
Campbell-Bannerman joined, was orgsuiized, but without success, 
and in August he returned to South Africa, where he plunged 
into the herculean task of remodelling the administration. 
In the negotiations for peace he was associated with Lord 
Kitchener, and the terms of surrender, signed at Pretoria on 
the 31st of May 1902, were drafted ty him. In recognition 
of his services he was, on the 15th of July, made a viscount. 

Immediately following the conclusion of peace Milner published 
(June 21) the Letters Patent establishing the system of crown 
colony government in the Transvaal and Orange River colonies, 
and exchanging his title of administrator to that of governor. 
The reconstructive work necessary after the ravages of the 
war was enormous. He provided a steady revenue by the 
levying of a tax of 10% on the annual net produce of the gold¬ 
mines, and devoted special attention to the repatriation of the 
Boers, land settlement by British colonists, education, justice, 
the constabulary, and the development of railways. While 
this work of reconstruction was in progress domestic politics 
in England were convulsed by the tariff reform movement 
and Mr Chamberlain’s resignation. Milner, who was then 
spending a brief holiday in Europe, was urged by Mr Balfour to 
take the vacant post of secretary of state for the colonies. This 
offer he declined (Oct. i, 1903), considering it more important to 
complete his work in ^uth Africa, where economic depression 
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was becoming pronowoed. He was back in Johannesburg 
in December 1903, and had to consider the crisis in the 
gold-mining industiy caused by the shortage of native labour. 
Reluctantly be agreed, with the assent of the home govern¬ 
ment, to the proposal of the mineowners to import Chinese 
coolies on a tluee years’ contract, the first batch of Chinese 
reaching>the ^Band in June 1904. 

In the latter part of 1904 and the early months of 1905 Lord 
Milner was engaged on the elaboration of a scheme to provide 
the Transvaal with a system of “ representative ” government, 
a half-way house between crown colony administration and 
that of self-government. Letters-patent providing for repre¬ 
sentative government were issued on the 3isl of March 1905.' 
For some time he had suffered in health from the incessant 
strain of work, and he determined to retire. He left Pretoria 
on the 2nd of April and sailed for Europe on the following day. 
Speaking at Johannesburg on the eve of his departure, he re¬ 
commended to all concerned the promotion of the material pros¬ 
perity of the country and the treatment of Dutch and British on 
an absolute equality. Having referred to his share in the war, 
he added: “ What 1 should prefer to be remembered by is a 
tremendous effort subsequent to the war not only to repair 
the ravage.s of that calamity but to re-start the colonies on a 
higher plane of civilization than they have ever previously 
attained.” He left South Africa while the economic crisis was 
still acute and at a time when the voice of the critic was audible 
everywhere; but, in the words of the colonial secretary (Mr 
Alfred Lyttelton) he had in the eight eventful years of his 
administration “ laid deep. and strong the foundation upon 
which a united South Africa would arise to become one of the 
great states of the empire.” On his return home his university 
honoured him with the honorary degree of D.O.L. 

Experience in South Africa had shown him that underlying 
the difficulties of the situation there was the wider problem of 
imperial unity. In his farewell speech at Johaimesburg he 
concluded with a reference to the subject. “ When we who 
ofdl ourselves Imperialists talk of the British Empire we think 
of a group of states bound, out in on allianci—for alliances 
can be made and unmade—but in a permanent organic union. 
Of such a union the dominions of the sovereign os they exist 
to-day are only the raw material.” This thesis he further 
developed in a magazine article written io view of the colonial 
conference held in London in 1907. He advocated the creation 
of a permanent deliberative imperial council, and favoured 
preferential trade relations between Uie United Kingdom and 
the other members of the empire; and in later years he took 
an active part in advocating the cause of tariff reform and 
colonial preference. 

In March ipofi a motion censuring Lord Milner for an infraction 
of the Chinese labour ordinance, in not forbidding light corporal 
punishment of coolies for minor offences in lieu of imprisonment, 
was moved by a Radical member of the House of Commons. 
On behalf of the Liberal government an amendment was moved, 
stating that “ This House, while recording its condemnation 
of the flogging of (Kinese coolies in breach of the law, d^es, 
in the interests of peace and conciliation in South Africa; to re¬ 
frain from passing censure upon individuals.” The amendment 
was carried by 355 votes to 135. As a result of this left-hgaded 
censure, a counter-demonstration was organized, led by Sir 
Bartle Frere, and a public address, signed by over 370,000 
persons, was presented to Lord Milner expressing high apprecia¬ 
tion of the services rendered by him in Africa to the Crown and 
Empire. 

See also E, B, Iwan-MuUer, Tjord Milner arid South Africa (London, 
IQ02); W. B.'Worsfofd, Lord Milner's Work in South Africa (London, 
1906); W. T. Stead, " Sir Alfred Milner," in The Review of Reviews, 
vol. XX, (1899;; and the bibliography to South Africa. 

mLlIER, JOSEPH (1744-1797), l^nglish evangelical divine, 
was born at Leeds .and educated at Leeds grammar scbpol 
and Cambridge. After taking his degree he went to Thorparch, 

' Owing to the advent of a Liberal miaistrv fn England, December 
1905, this scheme remained inoperative (see Tkaksvaai, : Uisiory), 


I Yorkshire, as curate and assistant schoolmaster. Subsequently 
he became head master of Hull grammar school, apd in 
1768 he was chosen afternoon lecturer at Holy Trinity Church, 
Hull. He becarw a strong supporter of the Evai^elical move¬ 
ment of the period, and ^atly contributed to its success in 
Hull. In addition to his work as .head master, he took 
charge of North Ferriby parish, about 9 m, from Hull. His 
published works include essays and numerous sermons, but 
his best known work is the History of the Church of Christ {Ijon- 
don, 1794-1809). He lived to complete the first t^ee volumes, 
and two more were added by his brother, Isaac :Mflner (1750- 
i8ao), dean of Carlisle, who re-edilod the whole work in 1810. 

HILNGAVIE (locally pronounced MiHguy), a police burgh 
of Dumbartonshire, Scotland. Pop. (1901), 3481. It lies 6 m. 
N.N.W. of Glasgow by the North British r^way. The chief 
industries include bleach-fields, dye-works, a distillery and 
a paper mill; but the town is largely a residential quarter 
for Glasgow business men. Qose to the town are two reservoirs, 
Mugdock (62 acres) and Craigmaddie (88 acres), in which is 
stored the water from Loch Katrine. Mugdock Castle, m. 
N. of Milngavie, is an old stronghold of the Grahams; in Baldcr- 
nock parish, about 2 m. E., stands a cromlech, called “ the 
Auld Wives’ Lift ” (400 ft. high), commanding a fine view of 
the lands between the Forth and Clyde. Dougalslon Loch, 
i m. b.E., contains several rare aquatic plants. 

HILO, or Milon, of Crotona, Greek athlete, lived about the 
end of the 6th century b.c. lie was six times crowned at the 
Olympic gamc.s and six times at the Pythian for wrestling, 
and was famous throughout the civilized world for Ills feats 
of strength- such as carryitigan ox on his shoulders through 
tlie stadium at Olympia. In his native city he was much 
honoured, and he commanded the army which defeated the 
people of Sybaris in 511. The traditional account of his death 
IS often used to point a mural; he found a tree which some 
woodcutters had partially split with a wedge, and attempted 
to rend it asunder; buttlie wedge fell out, and the tree closed 
on his hand, imprisoning him till wolves came and devoured 
him. His' name became proverbial for personal strength. 
(Diod. Sie. xii. 9; Pausanias vi. 14; Strabo vi. 263; Herodotus 
iii. 137.) 

MILO, TITUS ANNIUS, Roman political agitator, was the 
son of C. Papius Celsus, but was adopted by his mother's father, 
T. Annius Luscus. He joined the I'oilipeian party, and orgimized 
bands of mercenaries and gladiators to support the cause by 
public violence in opposition to P. Clodius, who gave similar 
support to the democratic cause. Milo was tribune of the 
picks in 57 B.c. He toOk a prominent part in bringing about 
the recall of Cicero from exile, in spite of the opposition of 
Clodius. In 53, when Milo was candidate for the consulship 
and Clodius fur the praetorship, the two leaders met by acci¬ 
dent on the Appian Way at Bovillae, and Clodius was murdered 
(January 52). Milo was impeached; Ills guilt was clear, and 
lus enemies took every means of intimidating his supporters 
and his judges. Cicero was afraid to speak, and the extant 
Pro Milone is an expanded form of the unspoken defence. 
Milo went into exile at Massilia, and his property was sold 
by auction. He joined M. Caelius Rufus in 48 in his rising 
against Caesar, but was slain near Thurii in Lucania. His 
wife was Fausta, daughter of the dictator Sulla. 

MILO OF OLODCESTER, lord of Brecknock and earl of 
Hereford (d. 1143), was the son of Walter of Gloucester, who 
appears as sheriff of that county between i'i04 and 1121. Milo 
succeeded his father about the latter year. He was high in 
the service of Henry I. between 1130 and 1135, combined 
the office of sheriff with that of local justiciar for Gloucester¬ 
shire. After the death of Henry I, he declared for Stephen, 
at whose court he appears as constabte in 1136. But in 1139, 
when the empress Matilda appeared in England, he declared 
fc>r her, and placed the city of Glouoester at her disposal; he 
was further distinguislied by sacking the royalist city pf Wor- 
sester and reducing the county of Hereford. In H41, at 
Matilda’s coronation,, he was rewarded with the earldom of 
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H«reford. He remained oya. to the'empress'after , her defeat of iatetnatioiial reeognhiga of isemi'iiidependeat etatus 
at Winchester. Jcfhn of ^isbury classes him with Geofirey of Serm. 'Russia came to hk.assistance, and. by the Treaty of 
de Mandeville and others who were wen (mi fttom Adrionoptei of 1&19 the Forte engaged formally to giiant Servia 

hostes ptAliei: The charge is justified by his public pdicy; fuU lautonomy. This engagement was somewhat devriap^ 
but the materials for oj^raising his personal charaetcr do in the Hatti'>sherif of 1830, whicb^added to Senna three dis¬ 
not exist. tsictS '^Krushevate, Alexinata, Zoachor), acknowiedged herifull 

See the Continuation of Florenot of Worcester fed.'B. Thorpe, 1848- autonomy, recognized .Milosh 4 heredhnry prince of Serwia, 
1849); the Cartulary of Cloacester Abbey (Kolls series)'; and J. H. and declared that the Turks in Servia could have properties 
Hoand'a Ge^rey de Momietiiie {111^2). jiyg jjj fortified places where there were Tunkisb 

HILORADOVIOH, MIOHABL ANDRIJBVIOH, Count (1770- garrisons, ^ not in other towns and villages. Milosh won 
1825), Russian general, saw service under' Suvarov in the wars for his family the hereditary right to the throne of Servia witb- 
against Turkey and Poland, and in the campaign of Italy and out the co-operation of Russia. The creation of an ^editaiy 
Switzerland (1799) earned much distinction as a commander dynasty in &rvia was outside the Russian Balkan jjolicy of that 
of advanced troops, in I'Sos, having attained the rank of time,.and this great ^ mdepenctot success of Milosh was 
lieutenant-general, he served under Kutusov in the campaign the first cause of Russia’s dissatisfaction with him. The second 
of Austerlitz,'taking part in the actions of £nns and Krems cause was that, yielding to the .pressure exercised on him by 
and in the decisive battle of the 2nd of December, in which his his own people,' he gave the country a constitution without 
column held the Pratzen heights. In the Turkish War he asking “ the protector ’ of Servia,” the tsar, for his approval 
distinguished himself at Giurgevo (1807). Promoted general of the step. The third cause was that Milosh consistently 
of infantry in 1810, he commanded a corps at Borodino, and .resented tbei interference of Russia in the internal affairs of the 
subsequently inflicted the defeat of Tarutino (or Winkovo) on principality. The dimax of his misdeeds, from the Russian 
Murat, king of Naples (October 18, 1812). His corps was point of view, was that on the occasion of his visit to the Sultan 
one of those most active in the pursuit of Napoleon’s Grange Mahmud II. in 1836 he persuaded the British ambassador, 
Armec, and in 1813 he led the rearguard of the Allies after Lord Ponsonby,'that it would be useful to establish a British 
their earlier defeats. At the victory of Kulm he was present consulate in Belgrade. The .first British consul in Servia, 
in command of a Russian-Prussian corps, which he led at Colonel Hodges, became speedily an intimate friend of Prince 
Leipzig and in the campaign of 1814. From 1818 to the time Milosh, who—probably under his new friend’s influence—began 
of his death he was military governor of St Petersburg. He to agitate to replace the exclusive: protectorate of Russia by 
perished in the popular outbreak in the capital, on the 26th the joint protectorate of all .the Great Powers of Europe. The 
(j'4th o.s.) of December 1825. cabinet of St Petersburg now decided to remove Milosh from 

MILOSH OBRENOVIOH I. (1780-1860), prince of Servia, the throne of Servia, and, supported by the Russian consul- 
founder of the Obrcnovich dynasty, was'born in 1780 of poor general, the leaders of the Servian opposition, who posed 
Servian peasants. When he later became prince of Servia he as champions of a constitutional system, succeeded in forcing 
used to tell how for a penny a day he drove cattle from Servia him to abdicate in 1839. After his abdication Milosh lived 
to Dalmatia. His half-brother, Milan Obrenovich, who liad mostly on his estates in Rumania, or in 'Vienna. In December 
developed into a successful exporter of cattle and pigs into 1858 the National Assembly of Servia, having dethroned Prince 
Austria, associated him in his own export trade and otherwise Alexander Karageorgevich, recalled Milosh to the throne of 
supported him. Partly from gratitude and partly because Servia. Milosh came, accompanied by his son Michael, and 
the family name of his half-brother was already honourably began to reign in his own old lashioa; but death closed his 
known in the country, Milosh adopted that name as liis own, activity on the 14th (a7thN.s.) of September i860. He was 
and called himself Obrenovich, instead of Theodorovich. Kara- buried in the cathedral of Belgrade. {C. Mi.) 

george, the leader of the first Servian revolution against the HILTIADBB, the name of two Athenian statesmen and 
Turks, appointed Milosh Obrenovich in 1807 a voyvode, i.e. generals of a family (the Philaidae) of Aeginetan origin, which 
district commander of the national army and civil administrator, claimed descent from Aeacus. 

As such he distinguished himself in many battles, and was i. Miltiades (6th century B.C.), the son of Cypselus, a promi- 
reputed a wise and energetic administrator and a just judge, nent opponent of Peisistratus. According to Herodotus (vi. 
When in 1813 the Turks under the Grand Vizier Khurshid 36, 37) he led a colony to the Thracian Chersonese at the request 
occupied Servia, and Karageorge and almost all his Voyvodes of the Doloncians, who, hard pressed by the Absinthians (or 
left the country for Austria, Milosh, although strongly ^vised Apsinthians), were advised by the Delphian oracle to invite 
to follow their example, refused to do so. He remained in the to their country the man who should first show them hospi- 
country, surrendered to the Turks, and was recognized by them tality after leaving the temple. Since, however, the Athenians 
as the voyvode of Rudnik (Central Servia). As he was then had from c. 600-590 n.c. held Sigeum in the Troad, whence 
practically the only chief of the nation, the Turks railed him to they had fought against Mitylene, it is probable that the 
Belgrade, where he was kept through the year 1814 as a hostage. Doloncians appealed for help to Athens, and that Peisistratus 
But he found means to prepare a new rising of the Servians took the opportunity of getting rid of one of his chief opponents 
against the Turks, and on Palm Sunday 1815 he appeared by sending Miltiades. He became “ tyrant ” of the Chersonesus, 
with his voyvode’s standard before the people round the small which he fortified by a wall across the isthmus from Cardia 
church of Takovo, and started the second and successful in- to Pactya. He was captured by the people of Lampsacus, but 
surreetion. Not so much by his victories on the battlefields released on the intercession of Croesus of Lydia. He was 
as by his clever exploitation of the international difficulties succeeded by Stesagoras, son of his half-brother, Cimon. 
of Turkey, and of the known weakness of the Turkish pashas 2. Miltiades (died c. 488 B.C.), the victor of Marathon, was 
for “'baksheesh”—no doubt also by his statesmanlike modera- another son of Cimon. On the death of Stesap^oros, he was 
tion--'he succeeded in less than two years in obtaining from sent to the Chersonese (? about 518-516) by Hippias—no doubt 
the Porte the practical recognition of the Servian people’s right to support Hegesistratus at Sigeum (see Peisistratus). He 
to self-government. The National Assembly in 1817 elected entrapped and imprisoned the chief men of Chersonesus, which 
him prince of Servia. was then in a turbulent condition, and strengthened himself 

From that yeas' began the organization of Servia ' by the by an alliance with Hegesipyle, daughter of the Thracian prince 
Servians as an autonomous province of the Ottoman Empire. Olorus (Herod, vi. 39). He led a contingent in the Scythian 
But its existence as such rested on no ,safe and legal biwis, expedition of Darius Hystaspiis and, according to Herodotus, 
except on the readiness of the Servians to defend it with all advised the leaders who were left at the Danube bridge to 
their might and on the goodwill of the sultan and his “ Sublime destroy it and. leave Darius to hisfate. This story.is unprobable, 
Porte.” Milosh therefore worked hard to obtain some sort as Darius left Miltiades in possession of the Chersodese for some 
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twenty years lonj;er, though Persian forces were frequently 
in the neighbourhood. Miltiades was, according to Herodotus, 
expelled by Scythian invaders, but was brought back by the 
l^loncians, and subsequently captured Lemnos and Imbros 
for Athens from the so-called Pelasgian inhabitants, who were 
Persian dependents. Having thus (probably) incurred the 
enmity of Darius, Miltiades fled to Athens on the approach 
of the Persiaas under Datis and Artaphemes, leaving his son 
Metiochus a prisoner in Persian hands, and was at once impeached 
unsuccessfully on the charge of tyranny in the Chersonese.* 
Possibly the story of his having tried to destroy the Danube 
bridge was invented or exaggerated at this time as an argument 
in his favour (see Grote,HiJ/<wyc/Greece, ivol., ed. 1907, p.iig 
note). Since, however, Herodotus almost certainly relied on 
Alcmaeonid tradition, which was hostile to Miltiades, the 
whole story is uncertain; the statement that he fled before a 
Scythian invasion is especially improbable. If Miltiades really 
recommended the destruction of the bridge, wc may infer that 
the Herodotean story of his flight before the Scythians is a 
misunderstanding of the fact that his residence in Chersonese 
after the Scythian invasion was insecure and not continuous. 

On the approach of the Persians Miltiades was made one of 
the ten Athenian generals, and it was on his advice that the 
polemarch Callimachus decided to give battle at Marathon 
(g.v.). Subsequently he used his influence with the Athenians 
to induce them to give him a fleet of seventy ships without any 
indication of his object (Herod, vi. 132-136). Cornelius Nepos 
{Miltiades, c. vii.), probably on good authority (? Ephorus), 
states that he had a commission to regain control over the 
Aegean. No doubt his object was to establish an outer line 
of defence against future Persian aggression. Herodotus says 
that, having besieged Paros vainly for nearly a month, he 
made a secret visit to 'I'imo, a priestess of Demeter in Paros, 
with a view to the betrayal of the island, and being compelled 
to flee wounded himself severely in attempting to leap a fence 
(but sec Ephorus in Fragm. hist. gr. 107). 

On his return to Athens he was impeached by Xanthippus, 
who was allied by marriage to the Alcmaeonids, on the ground 
that he had “ deceived the people,” and only escaped on the 
strength of his past services with a fine of 50 talents. The 
facts of the trial and the charge are difficult to recover, nor 
do we know why the siege was raised. Some authorities hold 
that he was bribed to this course, and hence that the charge 
was one of treason; others suggest that he retired in the belief 
that a Persian fleet was approaching. All that is known is 
that he died of his wound (489-488), without paying the fine, 
which was paid subsequently by his son Cimon (i/.v.). He 
appears to have been a man of strong determination and great 
personal courage, of a type characteristic of the pre-Qeisthenig 
constitution. His absence in the (ihersonese during the first 
years of the new democracy (508-493 ?)and his patrician lineage 
account naturally for the difference which existed between him 
and the popular leaders—Themistocles and Aristides. 

See the passages u{ Herodotus and Cornelius Nepos, quoted above, 
and histones of Greeoe. Un the Parian expedition and the trial, 
K. W. Macau, Herodotus IV. VI., vol. 2, appendix xi.; on theforcign 
policy of Miltiades see Themistocles. (J. M. M.) 

HILTON, JOHN (1608-1674), English poet, was born in Bread 
Street, Cheapsidc, London, un the glh of December" r608. 
His father, known as Mr John Milton of Bread Street, scrivener, 
was himself an interesting man. He was a native of Oxford¬ 
shire, the son of a Richard Milton, yeoman of Stanton St John’s, 
one of the sturdiest adherents to the old Roman Catholic religion 
in his district, and was educated at Clirist Church, Oxford, 
where he turned Protestant. According to the poet’s earliest 
biographer, John Milton senior was disinherited in the beginning 
of Queen Ehzabeth’s. reign for reading the Bible. With a m)od 
education and good abilities, especially in music, he may have 
lived for some time in London M^usical teaching and practice. 

’ So Herodotus; but the story ts difficult to believe in view of the 
fact that the family of Miltiades was distinctively uuroripaivot. 
Possibly the trial is merely a hostile version of the ordinary test of 
a man's qualification for ottee (ttuuuurla). 


Not till 1595, at all events, when he must have been long past 
the usual age of apprenticeship, do we hear of his preparation 
for the profession of a scrivener; and not till Februa^ 1599-1600. 
when he was about thirty-seven years of age, did he become 
a qualified member of the Scriven^s’ Company. It was then 
that he set up his “ house and shop ” at the sign of the Spread 
Eagle in Bread Street, and began his business of drawing up 
wills, marriage-settlements, and the like, with such related 
business as that of receivHg money from clients for investment 
and lending it out to the best advantage. It was at the same 
time that he married, not, as stated by Aubrey, a lady named 
Bradshaw, but Sarah Jeffrey, one of the two orphan daughters 
of a Paul Jeffrey, of St Swithin’s, London, “ citizen and merchanl- 
taylor,” originally from Essex, who had died before 1583, At 
the date of her marriage she was about twenty-eight years of 
age. Six children were bom to the scrivener and his wife, of 
whom three survived infancy—Anne, who married Edward 
Phillips; John, the poet; and Christopher (1615-1693), who was 
knighted and made a judge under James 11 . 

The first sixteen years of Milton's life, coinciding exactly 
with the last sixteen of the reign of James I., associate themselves 
with the house in Bread Street. His father, while 
prospering in business, continued to be known as a 
man of “ ingeniose ’’ tastes, and acquired distinction 
in the Ixindon musical world of that time. He contributed 
a madrigal to Thomas Morley’s Triumph oj Oriana (1601), 
four motets to Sir William Leighton’s Tears arid Lamentations 
of a Sorrowful Soul (1614), and some hymn tunes—one of which, 
” York,” is still in common use—in Thomas Ravenscroft’s 
Whole Book of Psalms (1621). Music was thus a part of Uie 
poet's domestic education from his infancy. Again and again 
Milton speaks with gratitude and affection of the ungrudging 
pains bestowed by his fatlier on his early education. “ Both at 
the grammar school and also under other masters at home,” 
is the statement in one passage, “ he caused me to be instructed 
daily.” When Milton was ten years of age his tutor was 
Thomas Young (1587-1655). a Scottish divine, who afterwards 
became master of Jesus College, Cambridge. Young’s tutorship 
lasted till 1622, when he accepted the pastorship of the congre¬ 
gation of English merchants in Hamburg. Already, hqwever, 
for a year or two his teaching had been only supplementary to 
the education which the boy was receiving by daily attendance 
at St Paul’s public school, close to Bread Street. The head 
ma.ster of the school was Alexander Gill, an elderly Oxford 
divine, of high reputation for scholarship and teaching ability. 
Under him, as usher or .second master, was his son, Alexander 
Gill the younger, also an Oxford graduate of scholarly reputa¬ 
tion, but of blustering character. Milton's acquaintanceship 
with this younger Gill, begun at St Paul’s School, led to subse¬ 
quent friendship and correspondence. Far more affectionate 
and intimate was the friendship formed by Milton at St Paul's 
with his schoolfellow Charles Diodati, the son of an Italian 
physician. Dr Theodore Diodati, a naturalized Englishman 
settled in London, and much respected, both on his ovra account 
and as being the brother of the famous Protestant divine, Jean 
Diodati of Geneva. Young Diodati, who was destined for his 
father’s profession, left the school for Trinity College, Oxford, 
early in 1623; but Milton remained till the end of 1624. In 
that year his elder sister, Anne, married Edward Phillips, a 
clerk in the Government office called the Crown Office in 
Chancery. 

Milton had then all but completed his sixteenth year, and 
was as scholarly, as accomplished and as handsome a youth as 
St Paul’s School had sent fcffth. We learn from himself that 
his exercises “ in English or other tongue, prosing or versing, 
but chiefly this latter,” had begun to attract attention even 
in his boyhood. Of these poems the only specimens that now 
remain are two copies of Latin verses, preserved in a common¬ 
place book of hie (printed by the Camden Society in 1877). 
and his “ Paraphrase on Psalm CXIV ” and his “ Paraphrase on 
iPsalm CXXXVI.” At the age of sixteen years and two months, 
Milton was entered as a student of Christ’s College, Cambridge, 
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In the grade of a Lesser: Pensioner/', and :he enatriculated 
two months inter, on the 9th of April 1615. Tte master.of 
Christ’s was Dr Thomas Bainbrigge; and among the /thirteen 
fellows were Joseph Meade, still remembered as a commentator 
on the Apocalypsej and William Chappdl, afterwards an Irish 
bishop. It was under Chappell's > tntorsUp that Milton .was 
placed when he first entered the college. At least three students 
who entered Christ’s after Milton, but during bis residence, 
deserve mention. One was Edward King, a youth of Irish 
birth and high Irish connexions, who entered in i6*6, at the 
age of fourteen ; another was John Cleveland, afterwards Imown 
as royalist and satirist, who ehtered in 1627; and the third was 
Henry More, subsequently famous as the Cambridge Platonist, 
who entered in 1631, just before Milton left. - Milton’s own 
brother, Christopher, joined him in the college in February 
J630-1631, at the age of fifteen, 

Milton’s academic course lasted seven years and five months, 
bringing him from his seventeenth year to his twenty-fourth. 
The first four years were his time of undergraduateship. It 
was in the second of these—the year 1626—that there occurred 
the quarrel between him and his tutor, (!happell, which Dr 
Johnson, making the most of a lax tradition from Aubrey, 
magnified into the supposition that Milton may have been one 
of the last students in either of the English universities that 
suffered the indignity of corporal punishment. .The legend 
deserves no credit; but it is certain that Milton, on account 
of some disagreement with Chappell, left college for a time, 
though he did not lose his term; and that when he did return, 
he was transferred from the tutorship of Chappell to that of 
Nathaniel Tovey. From the first of the Latin elegies one infers 
that the cause of the quarrel was some outbreak of self-assertion 
on Milton's part. We learn indeed, from words of his own 
elsewhere, that it was nut only Chappell and Uainbrigge that 
he had ^ offended by his independent demeanour, but that, 
tor the first two or three years, of his undergraduateship, he was 
generally unpopular, lor the same reason, among the younger 
men of his college, They had nicknamed him “the’liady” 
—a nickname which tire students of the other colleges took up, 
converting it into "the Lady of Christ's"; and, though the 
allusion was chiefly to the peculiar grace of his personal appear¬ 
ance, it conveyed also a sneer at what the rougher men thought 
his unusual prudishness, the haughty fastidiousne.ss of his 
tastes and morals. A change in this state of things had certainly 
occurred before January 1628-1629, when, at the age of twenty, 
he took his B.A. degree. By that time his intellectual pre¬ 
eminence had come to be acknowledged. His reputation 
for scholarship and literary genius, extraordinan' even then, 
was more than confirmed during the remaining three years 
and a half of his residence in Cambridge. A fellowship in 
Christ’s which fell vacant in 1630 would undoubtedly have 
been his had the election to such posts depended then absolutely 
on merit. As it was, the fellowship was conferred, by royal 
favour on Edward King, his junior in college standing by sixteen 
months. In July 1632 Milton completed his career at the 
university by taking his M.A. degree. Tradition still points 
out Milton’s rooms at Christ’s College. They are on the first 
floor on the first stair on the north side of the great court. 

Of Milton’s skill at Cambridge, in what Wood calls “ the 
collegiate and academical exercises,” specimens remain in 
his Prolusiones quaedam oratoriae. They consist of seven 
rhetorical Latin essays, generally in a whimsical vein, delivered 
by him, either in the hall of Christ’s College or in the public 
university schools. To Milton's Cambridge period belong 
four of his Latin " Familiar Epistles,” and the greater number 
of his preserved Latin poems, including: (i) the seven pieces, 
written in 1626, which compose his Elegiarum liber, two of 
the most interesting of them addressed to his friend, Charles 
Diodati, and one to his former tutor, 'Foung, in his exile at Ham¬ 
burg ; (2) the five short.Gunpowder Plot epigrams, now appended 
to the Elegies; and (3) the first five pieces of the Sylmrum liber, 
the most important of which are the hexameter poem “ In 
quintum novembris ” (1626), and the piece entitled Naturam 


mnpatisenium{tAa). OItheEnglisb|nemsnf ttwCaihbridgs 
period the following is a dated list ; “ On the Dtetfl oI«;Edit 
Ilffant'’^(I625•rI6B6), the subject bemg thetdMte of jtbe tfirstbota 
child .of his sister Anne Phillips; ‘.‘ At,a Vacation EhcerctM-in 
the College” (1628); the magnificent.Ghr&tmas ode; .‘uiOn the 
Mon^of Christ’s Nativity'^(1629); the fragment called ‘‘ The 
Passion” and the ‘‘Song on May Morning,” both, probably 
belong^ to 1630; the sonnet On Shakespeare,” certainly 
belonging to that year, printed in the Shakespeare.folioof j 
the two facetious pieces ‘‘ On the University Carrier ’,’ (*630- 
1631); the ‘‘Epitaph on the Marchioness of Winebester” 
(1,631); the sOnnet ‘‘ To the Nightingale,” probably of: the 
same year; the sonnet ‘‘ On arriving at the Age of 'twenty- 
three,” dating itself certainly in December .1631. I . 

Just before Milton quitted Cambridge, his father, then verging 
on his seventieth year, had practicaUy retired from his Bread 
Street business, leaving the active management of it to a partner, 
named Thomas Bower, a former apprentice of his, and had 
gone to spend his declining years at Horton in Buckinghamshire, 
a small village near Colnbrook, and not far from Windsor; Here, 
in a house close to Horton church, Milton mainly resided for 
the next six years—from July 1632 to April 1638. 

Although, when he had gone to Cambridge, it had been with 
the intention of becoming a clergyman, that intention had been 
abandoned. His reasons were that “ tyranny had invaded 
the Church,” and that, finding he could not honestiy subscribe 
the oaths and obligations required he ‘‘teought it better to 
preserve a blameless silence before the sacred office of speaking, 
begun with servitude and forswearing.”' In other words, 
he was disgusted with the system which Laud was establishing 
and maintaining in the Church of England. “ Church-oiited 
by the prelates,” as he emphatically expresses it, hC'seems to 
have thought for a time of the law, but he decided that the 
only life possible for himself was one dedicated wholly to scholar¬ 
ship and literature. His compunctions on this subject, expressed 
already in bis sonnet on arriving at his twenty-third year, are 
expre.ssed more'at length in an English letter of which two 
drafts are preserved in Trinity College, Cambridge, sent bv 
him, shortly after the date of that sonnet, and with a copy 
of the sonnet included, to some friend who had been remon¬ 
strating with him on his “ belatedness ” and his persistence 
in a life of mere dream and study. There were gentle remon¬ 
strances also from his excellent father. Between such a father 
and such a son, however, the conclusion was easy. What it 
was may be learnt from Milton’s fine Latin poem Ad patrem. 
There, in the midst of an enthusiastic recitation of all .that his 
father had done for him hitherto, it is intimated that the agree¬ 
ment between them on their one little matter of differenc-e was 
already complete, and that, as the son was bent on a private 
life of literature and poetry, it had been decided that he should 
have his own way, and should in fact, so long as he chose, be 
the master of his father’s means and the chief person in the 
Horton household. For the six years from 1632 this, accordingly, 
was Milton’s position. In perfect leisure, and in a pleasant 
rural retirement, with Windsor at the distance of an easy walk, 
and London only about 17 m. off, he went through, he tells 
us, a .systematic course of reading in the Greek and Latin classics, 
varied by mathematics, music, and the kind of physical science 
we should now call cosmography. 

It is an interesting fact that Milton’s very first public appear¬ 
ance in the world of English authorship was in so honourable 
a place as the second folio edition of ShaJiespeare in 1632. His 
enthusiastic eulogy on Shakespeare, written in 1630', was one 
of three anonymous pieces prefixed to that second folio. Among 
the poems actually written by Milton at Horton the. first, 
in all probability, ^ter the Latin hexameters Ad patreni, were 
the exquisite companion pieces VAllegro and U Pensgroso. 
There Mowed, in or about 1633, the fragment called Arcesdes. 
It was part of a pastoral masque performed by the young people 
of the noble family of Egerton before the countes^rdpwager 

* See the preface to Book II. of his Reason of ChnrehiGottemmenl 
(1641-1642), which is of great biographical intetsst. 
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of Derby, ot her eonsion of Harefield, about lo m. from 
Horton. That Hilton' contributed the words for the enter¬ 
tainment was, almost certainly, owing to his friendship with 
Henry LaweSj 'Who supplied the music. Next in order among 
the compositimis at Horton may be mentioned the three short 
pieces, “ At a Solemn Music,” “ On Time,” and “ Upon the 
Circumcision ”; after which comes Comus, the largest and 
m(^ important of all Milton’s minor poems, fhe name by 
which that beautiful drama is now universally known was not 
given to it by Milton himself. He entitled it, more simply 
and vaguely, “ A Masque presented at Ludlow Castle, 1634, 
on Michaelmas night, before John Earl of Bridgewater, Lord 
President of Wales” (1637). The earl of Bridgewater, the 
head of the Egerton family, had been appointed president 
of the council of Wales; among the festivities on his assumption 
of the office, a great masque was arranged in the hall of Ludlow 
Castle, his official residence. Lawes supplied the music and 
was stage manager; he applied to Milton for the poetry; and 
on Michaelmas night, the sqth of September 1634, the dranta 
furnished by Milton was performed in Ludlow Castle before a 
great assemblage of the nobility and gentry of the Welsh princi¬ 
pality, Lawes taking the part of “ the attendant spirit,” while 
the parts of “ first brother,” “ second brother ” and “ the lady,” 
were taken by the earl’s three youngest children, Viscount 
Brackley, Mr Thomas Egerton and L^y Alice Egerton. 

From September 1634 to the beginning of 1637's a compara¬ 
tive blank in our records. Straggling incidents in this blank 
are a Latin letter of date December 4, 1634, to Alexander 
Gill the younger, a Greek translation of “ Psalm CXIV.,” a visit 
to Oxford in 1635 for the purpose of incorporation in the degree 
of M.A. in that university, and the beginning in May 1O36 of a 
troublesome lawsuit against his now aged and infirm father. 
The lawsuit, which was instituted by a certain Sir Thomas 
Cotton, bart., nephew and executor of a deceased John Cotton, 
Esq., accused the elder Milton and his partner Bower, or 
both, of having, in their capacity as scriveners, misappro¬ 
priated divers large sums of money that had been entrusted 
to them by the deceased Cotton to be let out at interest. 

The lawsuit was still in progress when, on the 3rd of April 
>637, Milton’s mother died, at the age of about sixty-five. A 
flat blue stone, with a brief inscription, visible on the chancel- 
pavement of Horton church, still marks 4 .he place of her burial. 
Milton’s testimony to her character is that she was “ a most 
excellent mother and particularly known for her charities 
through the neighbourhood.” The year 1637 was otherwise 
eventful. It was in that year that his Comus, after lying in 
manuscript for more than two years, was published by itself, 
in the form of a small quarto of thirty-five pages. The author’s 
name was withheld, and the entire responsibility of the publica¬ 
tion was assumed by Henry Lawes. Milton seems to have 
been in London when the little volume appeared. He was a 
good deal in London, at all events, during tbs' summer and 
autumn months immediately following his mother’s death. 
The plague, which had been on one of its periodical visits of 
ravage through England since early in the preceding year, was 
then especially severe in the Horton neighbourhood, while 
London was comparatively free. It was probably in London 
that Milton heard of the death of Edward King, who had sailed 
from Chester for a vacation visit to his relatives in Ireland, 
when, on the 10th of August, the ship in perfectly calm water 
struck on a rock and went down, he and nearly all the other 
passen^s going down with her. There is no mention of this 
event in Milton’s two Latin " Familiar Epistles” of September 
1637, addressed to his friend Charles Diodati, and dated from 
London; but in November 1637, and probably at Horton, 
he wrote his matchless pastoral monody of Lyddas. It was his 
contribution to a collection of obituary verses, Greek, Latin 
and English, inscribed to the memory of Edward King by his 
numerous friends, at Cambridge and elsewhere. The collection 
appeared eOrly in 1638. The second part contained thirteen 
Enghsh poems, the last of which was Milton’s monody, signed 
only with his initiah “ J. M.” 


Milton was then on the wing for a foreign tour. He had 
long set his heart on a visit to Italy, and circumstances now 
favoured his wish. The vexatious Cotton lawsuit, after hanging 
on for nearly two years, was at tin end, os far as the elder Milton 
was concerned, with the most absolute and honourable vindica¬ 
tion of his character for probity, though with some continuation 
of the case against his partner. Bower. Moreover, Milton’s 
younger brother Christc^er, though but twenty-two years of 
age, and just about to be called to the bar of the Inner 'femple, 
hod married; and the young couple had gone to reside at Horton 
to keep the old man company. 

Before the end of April 1638 Milton was on his way across 
the channel, ^ng one English man-servant with him. At 
the time of his departure the last great news in England was 
that of the National Scottish Covenant. To Charles the news 
of this “ damnable Covenant,” as he called it, was enraging 
beyond measure; but to the mass of the English Puritans it 
was far from unwelcome, promising, as it seemed to do, for 
England herself, the subversion at last of that system of 
“ Thorough,” or despotic government b>’ the king and his 
ministers without parliaments, under which the country had 
been groaning since the contemptuous dissolution of Charles’s 
tlmd parli^ent ten years before. Through Paris, where 
Milton received polite attention from the English ambassador. 
Lord Scudamore, and had the honour of an introduction to 
the famous Hugo Grotius, then ambassador for Sweden at the 
French court, he moved on rapidly to Italy, by way of Nice, 
^ter visiting Genoa, Leghorn and Pisa, he arrived at Florence, 
in August 1638. Enchanted by the city and its society, he 
remained there two months, frequenting the chief academies 
or literary clubs, and even taking part in their proceedings. 
Among the Florentines with whom he became intimate 
were Jacopo Gaddi, founder of an academy called the Svogliati, 
young Carlo Dati, author of Vite it' pitlori antichi, Pietro 
Frescobaldi, Agostino Coltellini, ,the founder of the Academy 
of the Apatisti, the grammarian Benedetto Buommattei, 
Valerio Chimcntelli, afterwards professor of Greek at Pisa, 
Antonio Francini and Antonio Malatcsti. It was in the neigh¬ 
bourhood of Florence also that he “ found and visited ” the 
great Galileo, then old and blind, and still nominally a prisoner 
to the Inquisition for his astronomical here.sy.' 

By way of Florence and Siena, he reached Rome some time 
in October, and spent about another two months there, not only 
going about among the ruins and antiquities and visiting the 
galleries, but mixing also, as he had done in Florence, with the 
learned society of the academies. Among those with whom he 
formed wquaintance in Rome were the German scholar, Lucas 
Holstcnius, librarian of the Vatican, and three native Italian 
scholars, named Alessandro Cherubini, Giovanni Salzilli and 
a certain Selvaggi. There is record of his having dined once, 
in company with several other Englishmen, at the hospitable 
table of the English Jesuit College. The most picturesque 
incident, however, of lus stay in Rome was his presence at a 
great musical entertainment in the palace of Cardinal Francesco 
Barberini. Here he had not only the honour of a specially kind 
reception by the cardinal himself, but also, it would appear, 
the supreme pleasure of listening to the marvellous Leonora 
Baroni, the most renowned singer of her age. 

Late in November he left Rome for Naples. Here he met the 
aged Giovanni Battista Manso, marquis of Villa (1560-1645), 
the friend and biographer of Tasso, and subsequently the friend 
and patron of Marini, He had hardly been in Naples a month, 
however, when there came news from England which not only 
stopped an intention he had formed of extending his tour to 
Sicily and thence into Greece, but urged his immediate return 
home. “The sad news of civil, war in England,” Jie says, 

“ called me back; for I considered it base that, while my fellow- 
countrymen were fighting at home for liberty, I should be 
travelling at my ease for intellectural culture ” {Defensio 
secunia). In December 1638, therefore, he set his face northwards 

* This interview forms the subject of one of W. S. Landot’s 
Imaginary Conversations. 
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again. Hit return joutiieyi however, probab^ wbeeauH be 
learnt that the news he h^ first, received was exaggerated 
or premature, was broken into s^es. He spent a seco^ 
January and February (1638-1639) in Rome, in some danger, he 
says, from the papal police, b^use the English Jesuits in 
Rome had taken offence at his habit of free speech, wherever 
he went, on the subject of religion. From Rome he went to 
Florence, his second visit to the city, ineludi^ an excursion 
to Lucca, extending over two months; and not till April 1639 did 
he take his leave, and proceed, by Bologna and Ferrara, to 
Venke. About a month was given to Venice:; and thence, 
having shipped for England the books he had collected in Italy, 
he w«t on, by Verona and Milan, over the Alps, to Geneva. 
In this Protestant city he spent a week or two in June, fcxming 
interesting acquaintanceships there too, and having daily 
conversations with the great Protestant theologian Dr Jean 
Diodati, the uncle of his friend Charles Diodati. From Geneva 
he returned to Paris, and so to England. He was home again in 
August 1639, having been absent in all fifteen or sixteen 
months. 

Milton’s continental tour, and especially the Italian portion 
of it, which he describes at some length in his Dcfensio secunda, 
remained one of the chief pleasures of his memory ^vough 
all his subsequent life, Nor was it without fruits of a literary 
kind. Besides two of his Latin Epislolae famtliares, one 
to the Florentine grammarian Buommattei, and the other to 
Lucas Holstcnius, there Itave to be assigned to Milton’s sixteen 
months on the (nntinent his three Latin epigrams Ad Leonoram 
Romae canentem, his Latin seasons Ad SdsiUum poetam ronumum 
aegrotarUem, his fine Latin hexameters entitled Mansus, ad¬ 
dressed to Giovanni Battista Manso, and his five Italian sonnets, 
with a canzone, in praise of a Bolognese lady. 

His bosom friend and companion from boyhood, Charles 
Diodati, died in Blackfriars, London, in August 1638, not 
four months after Milton had gone away on his tour. The 
intelligence did not reach Milton till some months afterwards, 
probably not till his second stay in Florence; and, though he 
must have learnt some of the particulars from his friend’s uncle 
in Geneva, he did nut know them fuUy till his return to England. 
How profoundly they alfet;ted him appears from his Epitaphiim 
Damonis, then written in memory of his dead friend. The 
importance of this poem in Milton’s biography cannot be 
overrated. It is perhaps the noblest of all his Latin poems; 
and, though written in the artificial manner of a pastoral it is un¬ 
mistakably an outburst of the most passionate personal grief. 
In this respect Lycidas, artistically perfect though that poem 
is, cannot be compared with it; and it is only the fact that 
Lycidas is in English, while the Epitaphium Damonis is in Latin, 
that has led to the notion that Edward King of Christ’s College 
was peculiarly and pre-eminently the friend of Milton in his 
youth and early manhood. 

We should nut have known, but for an incidental passage 
in the Epitaphium Damonis, that, at the time of his return 
from Italy, he had chosen a subject for a great poem from the 
Arthurian legend. The passage (lines 160-178) is one in which, 
after referring to the hopes of Diodati’s mklical career so 
suddenly cut short by his death, Milton speaks, of himself 
and of his own projects in his profession of literature. Milton 
wrote that he was meditating an epic of which King Arthur was 
to be the central figure, but which should include somehow 
the whole cycle of British and Arthurian .legend, This epic 
was to be in English, and he had resolved that, all, his poetry 
fur the future should be in the same tongue.. 

Not long after Milton’s return the .house at Horton ceased 
to be the family home. Christopher Milton and his wife went 
to reside at Reading, taking the old gentleman with them, while 
Milton himself preferred London. He had first taken lodgings 
in St Bride’s Churchyard, at the foot of Fleet Street; but, 
after a while, probably early in 1640, he removed to a.” pretty 
garden house ” of his own, at the end of an entry, in the part 
of Alders^ate Street which lies immediately on the city side 
of what IS now Maidenhead Court. His sister, vdiose . first 


bueband had died in 1631, had married a Jir'Tbomoa Agst^ 
his aoccesoor m the Oown Qfiioe.; and it woe eenioged that 
her two woa by her first.husband should be educatadhy thek 
uncle, . .John Phillips, the youqget of; them, only nine yean 
old, had boarded wi^ him in the St Bride’s Churchyard lod(^^; 
and, after the removal to Aldersgate Street, the other brother, 
Edward Phillips, only a year older, became his bouder also. 
Gradually a few othia boys, the stms of well-to-do person^ 
friends, joined the two Phillipses, whether as boarders or for 
daily lessons, so that the bouse in Aldersgate Street became 
a small private school. 

The Arthurian epic had been given up, and bis mind was 
rovi^ among many other subjects, and balancing their capa¬ 
bilities. How he wavered between Biblical subjects and heroic 
subjects from British history, and how many of each kind 
suggested themselves to him, one learns from a list in his own 
hirndwriting among the Milton MSS. at Cambridge. It contsuns 
jottings of no fewer than fifty-three subjects from the Old 
Testament, eight from the Gospels, thirty-three from British 
and English history before the Conquest, and five from Scottish 
history. It is curious that all or most of them are headed or 
described as subjects for “ tragedies,” as if the epic form had 
now been abandoned for the dramatic. There are four separate 
drafts of a possible tragedy on the Greek model under the title 
of Paradise Lost, two of them merely enumerating the dramatis 
personae, but the last two indicating the plot and the division 
mto acts. In i64i,he wrote in the Reason of Church Government 
that he was meditating a poem on high moral or religious subjects. 
But the fulfilment of these plans was indefinitely postponed. 
Milton became absorbed in the ecclesiastical controversies 
following on the king’s attempt to force the episcopal system 
on the Scots. 

Of the first proceedings of the Long Parliament, including 
the trial and execution of Strafford, the impeachment and 
imprisonment of Laud and others, and the breaktPwn of the 
system of Thorough by miscellaneous reforms and by guarantees 
for parliamentary liberty, Milton was only a spectator. It 
was when the church question emerged distinctly as the question 
paramount, and there had arisen divisions on that question 
among those who had been practically ummimous in matters 
of civil reform, that he plunged in as an active adviser. There 
were three parties on the church question. There was a high- 
church party, contending for episcopacy by divine right, 
and for the maintenance of English episcopacy very much 
as it was; there was a middle party, defending episcopacy 
on grounds of usage and expediency, but desiring to see the 
powers of bishops greatly curtailed, and a limited episcopacy, 
with councils of presbyters round each bishop, substituted 
for the existing high episcopacy; and there was the root-and- 
branch party, as it called itself, desiring the entire abolition 
of episcopacy and the reconstruction of the English Church 
on something like the Scottish Presbyterian model. Since the 
opening of the parliament there had been a storm of pamphlets 
from these three parties. The manifesto of the high-church 
party was a pamphlet by Josepli Hall, bishop of Exeter, entitled 
“Humble Remonstrance to the.High Court of Parliament” 
In answer to Hall, and in representation of the views of the root- 
and-branch party, there had stepped forth, in March 1640-1641, 
five leading Puritan parish ministers, initials of whose 
names, clubbed together on the title-page of their joint pro¬ 
duction, made the uncouth word " Smectymnuus.” These 
were Stephen Marshall, Edmund Colamy, Thomas Young, 
Matthew Newcomen and William Spurstow, Thomas Young 
was the Scottish divine who had been Milton’s tutor in Bread 
Street; he had returned from Hamburg in 1628, and had been 
appointed to the vicarage of Stovmiarket in Suffolk. The 
famous Smectymnuan pamphlet in reply to Hall was mainly 
Young’s. What is more interesting is that his old pupil Milton 
was secretly in partnership with him and his brother-Smec- 
tymnuans. Milton’s hand is discernible in a portion of the 
original Smectymnuan pan^ihiet; and he continued to «ud the 
Sno^ymnuans in their subsequent rejoinders to Hi^!s defences 
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of Derby, ot her eonsion of Harefield, about lo m. from 
Horton. That Hilton' contributed the words for the enter¬ 
tainment was, almost certainly, owing to his friendship with 
Henry LaweSj 'Who supplied the music. Next in order among 
the compositimis at Horton may be mentioned the three short 
pieces, “ At a Solemn Music,” “ On Time,” and “ Upon the 
Circumcision ”; after which comes Comus, the largest and 
m(^ important of all Milton’s minor poems, fhe name by 
which that beautiful drama is now universally known was not 
given to it by Milton himself. He entitled it, more simply 
and vaguely, “ A Masque presented at Ludlow Castle, 1634, 
on Michaelmas night, before John Earl of Bridgewater, Lord 
President of Wales” (1637). The earl of Bridgewater, the 
head of the Egerton family, had been appointed president 
of the council of Wales; among the festivities on his assumption 
of the office, a great masque was arranged in the hall of Ludlow 
Castle, his official residence. Lawes supplied the music and 
was stage manager; he applied to Milton for the poetry; and 
on Michaelmas night, the sqth of September 1634, the dranta 
furnished by Milton was performed in Ludlow Castle before a 
great assemblage of the nobility and gentry of the Welsh princi¬ 
pality, Lawes taking the part of “ the attendant spirit,” while 
the parts of “ first brother,” “ second brother ” and “ the lady,” 
were taken by the earl’s three youngest children, Viscount 
Brackley, Mr Thomas Egerton and L^y Alice Egerton. 

From September 1634 to the beginning of 1637's a compara¬ 
tive blank in our records. Straggling incidents in this blank 
are a Latin letter of date December 4, 1634, to Alexander 
Gill the younger, a Greek translation of “ Psalm CXIV.,” a visit 
to Oxford in 1635 for the purpose of incorporation in the degree 
of M.A. in that university, and the beginning in May 1O36 of a 
troublesome lawsuit against his now aged and infirm father. 
The lawsuit, which was instituted by a certain Sir Thomas 
Cotton, bart., nephew and executor of a deceased John Cotton, 
Esq., accused the elder Milton and his partner Bower, or 
both, of having, in their capacity as scriveners, misappro¬ 
priated divers large sums of money that had been entrusted 
to them by the deceased Cotton to be let out at interest. 

The lawsuit was still in progress when, on the 3rd of April 
>637, Milton’s mother died, at the age of about sixty-five. A 
flat blue stone, with a brief inscription, visible on the chancel- 
pavement of Horton church, still marks 4 .he place of her burial. 
Milton’s testimony to her character is that she was “ a most 
excellent mother and particularly known for her charities 
through the neighbourhood.” The year 1637 was otherwise 
eventful. It was in that year that his Comus, after lying in 
manuscript for more than two years, was published by itself, 
in the form of a small quarto of thirty-five pages. The author’s 
name was withheld, and the entire responsibility of the publica¬ 
tion was assumed by Henry Lawes. Milton seems to have 
been in London when the little volume appeared. He was a 
good deal in London, at all events, during tbs' summer and 
autumn months immediately following his mother’s death. 
The plague, which had been on one of its periodical visits of 
ravage through England since early in the preceding year, was 
then especially severe in the Horton neighbourhood, while 
London was comparatively free. It was probably in London 
that Milton heard of the death of Edward King, who had sailed 
from Chester for a vacation visit to his relatives in Ireland, 
when, on the 10th of August, the ship in perfectly calm water 
struck on a rock and went down, he and nearly all the other 
passen^s going down with her. There is no mention of this 
event in Milton’s two Latin " Familiar Epistles” of September 
1637, addressed to his friend Charles Diodati, and dated from 
London; but in November 1637, and probably at Horton, 
he wrote his matchless pastoral monody of Lyddas. It was his 
contribution to a collection of obituary verses, Greek, Latin 
and English, inscribed to the memory of Edward King by his 
numerous friends, at Cambridge and elsewhere. The collection 
appeared eOrly in 1638. The second part contained thirteen 
Enghsh poems, the last of which was Milton’s monody, signed 
only with his initiah “ J. M.” 


Milton was then on the wing for a foreign tour. He had 
long set his heart on a visit to Italy, and circumstances now 
favoured his wish. The vexatious Cotton lawsuit, after hanging 
on for nearly two years, was at tin end, os far as the elder Milton 
was concerned, with the most absolute and honourable vindica¬ 
tion of his character for probity, though with some continuation 
of the case against his partner. Bower. Moreover, Milton’s 
younger brother Christc^er, though but twenty-two years of 
age, and just about to be called to the bar of the Inner 'femple, 
hod married; and the young couple had gone to reside at Horton 
to keep the old man company. 

Before the end of April 1638 Milton was on his way across 
the channel, ^ng one English man-servant with him. At 
the time of his departure the last great news in England was 
that of the National Scottish Covenant. To Charles the news 
of this “ damnable Covenant,” as he called it, was enraging 
beyond measure; but to the mass of the English Puritans it 
was far from unwelcome, promising, as it seemed to do, for 
England herself, the subversion at last of that system of 
“ Thorough,” or despotic government b>’ the king and his 
ministers without parliaments, under which the country had 
been groaning since the contemptuous dissolution of Charles’s 
tlmd parli^ent ten years before. Through Paris, where 
Milton received polite attention from the English ambassador. 
Lord Scudamore, and had the honour of an introduction to 
the famous Hugo Grotius, then ambassador for Sweden at the 
French court, he moved on rapidly to Italy, by way of Nice, 
^ter visiting Genoa, Leghorn and Pisa, he arrived at Florence, 
in August 1638. Enchanted by the city and its society, he 
remained there two months, frequenting the chief academies 
or literary clubs, and even taking part in their proceedings. 
Among the Florentines with whom he became intimate 
were Jacopo Gaddi, founder of an academy called the Svogliati, 
young Carlo Dati, author of Vite it' pitlori antichi, Pietro 
Frescobaldi, Agostino Coltellini, ,the founder of the Academy 
of the Apatisti, the grammarian Benedetto Buommattei, 
Valerio Chimcntelli, afterwards professor of Greek at Pisa, 
Antonio Francini and Antonio Malatcsti. It was in the neigh¬ 
bourhood of Florence also that he “ found and visited ” the 
great Galileo, then old and blind, and still nominally a prisoner 
to the Inquisition for his astronomical here.sy.' 

By way of Florence and Siena, he reached Rome some time 
in October, and spent about another two months there, not only 
going about among the ruins and antiquities and visiting the 
galleries, but mixing also, as he had done in Florence, with the 
learned society of the academies. Among those with whom he 
formed wquaintance in Rome were the German scholar, Lucas 
Holstcnius, librarian of the Vatican, and three native Italian 
scholars, named Alessandro Cherubini, Giovanni Salzilli and 
a certain Selvaggi. There is record of his having dined once, 
in company with several other Englishmen, at the hospitable 
table of the English Jesuit College. The most picturesque 
incident, however, of lus stay in Rome was his presence at a 
great musical entertainment in the palace of Cardinal Francesco 
Barberini. Here he had not only the honour of a specially kind 
reception by the cardinal himself, but also, it would appear, 
the supreme pleasure of listening to the marvellous Leonora 
Baroni, the most renowned singer of her age. 

Late in November he left Rome for Naples. Here he met the 
aged Giovanni Battista Manso, marquis of Villa (1560-1645), 
the friend and biographer of Tasso, and subsequently the friend 
and patron of Marini, He had hardly been in Naples a month, 
however, when there came news from England which not only 
stopped an intention he had formed of extending his tour to 
Sicily and thence into Greece, but urged his immediate return 
home. “The sad news of civil, war in England,” Jie says, 

“ called me back; for I considered it base that, while my fellow- 
countrymen were fighting at home for liberty, I should be 
travelling at my ease for intellectural culture ” {Defensio 
secunia). In December 1638, therefore, he set his face northwards 

* This interview forms the subject of one of W. S. Landot’s 
Imaginary Conversations. 
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liable to.tbe same oherge p{ coosesiitti^f tbt printinSwdiiuHVM, 
in a petition of the Stationers, toi^thei House of Cohunons iin 
August 1644; aod'the. inatter came:before oeatoittee both in 
that House and in the,,Lords. 

It is to this circumstance! that the world owes the most 
popular and eloquentj if not the greatest, of all Hilton’s prcse 
writings, his famous Aretpagitica, n Speech of Mr John Milton 
for the liherty of Urdicensod. Printing, ,ta the Parliament of 
Engiottd.. It appeared on the 35th of, November,{'644, deliberr 
ately unlicensed and unregistered, and was a remonstrance 
addressed to the parliament, as if in an ‘ oration to them 
face to face,, against their ordinance uf June 1643 and the 
whole system of licensing and censwship of the press. Nobly 
eulogistic of the parliament in Other respMts, it denounced their 
printing ordinance as utterly unworthy of them,: and of the 
new era of English liberties which they were initiating, and 
called for its repeal. ..Though that effect did. not follow, the 
pamphlet virtually accomplished, its purpose. The licensing 
system had received its death-Uuw; and, though the Stationers 
returned to the charge in another complaint to the House of 
Lords, Milton's offence gainst the press ordinance was condoned. 
He was still assailed in pamphlets, and found himself “ in a 
world of disesteem ”; but he lived on through the winter of 
1644/5 undisturbed in his house in Aldersgate Street. To 
this period there belong, in the shape of verse, only his spnnets 
ix. and x,, the first to some anonymous lady, and the second 
■' to the Lady Margaret Ley,” with perhaps the Greek lines 
entitled Philosophus ad regm quondam. His divorce specula¬ 
tion, however, still occupied him; and in March 1644/5 be 
published simultaneously his I'etrochordon: Expositions upon 
the four chief places of Scripture vlJiich treat of Marriage, and his 
Colasterion, a Reply to a nameless Answer against the Doctrine 
and Discipline of Divorce. In these he replied to his chief recent 
assailants, lay and clerical, with merciless severity. 

Through the latter part of 16441 Milton had been saved from 
the penalties which his Presbyterian opponents would have 
inflicted on him by the general championship of liberty of 
opinion by Cromwell and the army Independents. Before 
the middle of 1645 he, with others who were on the black books 
uf the Presbyterians as heretics, was safer still. Milton’s 
position after the battle of Naschy may be easily undershrad. 
Though his first tendency on the Church question had been to 
some form of a Presbyterian constitution for the Church, he 
had parted utterly now from the Scots and Presbyterians, 
and become a partisan of Independency, having no dread of 
“ sects and scliisms,” but regarding them rather as healthy 
signs in the English body-politic. He was, indeed, himself one 
uf the most noted sectaries of the time, for in the lists of sects 
drawn out by contemporary Presbyterian writers special 
mention is made of one small sect who were known as Miltonists 
or Divorcers. 

So far as Milton was concerned personally, his interest in 
the divorce .speculation came to an end in ]uly or August 1645, 
when, by friendly interference, a reconcihatiun was effected 
between him and his wife. The ruin of the king’s cause at 
Naseby had suggested to the Powells that it might be as well 
for their daughter to go back to her husband after their two 
years of separation. It was not, however, in the house in 
Aldersgate Street that she rejoined him, but in a larger house, 
which lie had taken in the adjacent street called Barbican, 
for the accommodation of an increasing number of pupils. 

The house in Barbican was tenanted by Milton from about 
August 1645 to September or October 1647. Among his first 
occupations there must have been the revision of the proof 
sheets of the first edition of his collected poems. It appeared 
as a tiny volume, copies of which are now very rare, with the 
title, Poems of Mr John Milton, both English and Latin, compos’d 
at several times. Printed by his true Copies. The songs were 
set in Musick by Mr Henry Lowes. , . . Ibe title-page giv^ the 
date 1645,.but the ^ January 1645/6 seems tp.have 
been the, exact day of its publication. Whether because his 
pedagogic duties now engrossed bbn or for other reasons, very 


few iiew:PMe«S'..)a6Fe:iaiMad .ifl'tiw Barbici^ tfcoW/that.thp 
little,.voluma h^.ithus mada ptiblic. in ;G^lwh»,;idiare. were 
only , the., four wnmets new miinber^d .Tti.-'xiy., the-first two 
entitled .“.Cta the Ltetraction iwhich fofiowed. upoBimy wjtjng 
certain Treatises,” the third “To Mr Henry’:Lawe>,,iOl),(ibis 
Airs,’end the fourth “ To the Religious .Metaory of Mis Otthetine 
Thomson,” together with the. powerful, anti-Presbyterian 
invective or “(tailed sonnet” entiUed ‘‘,On ,the New Eorcegs 
of Coasoience under the Long,Parliament ”;.and,ia:T<«tin there 
were only the ode . A 4 Joanetem Rousium, the Apologus de 
Rustico et Hero, and one interesting “ Eamiliai Epi^e ” (April 
1647) addressed to (his Florentine friend CarloiDati.,, . 

.^me-family incidents of importance belcmg to, this time of 
residence in Barbican. .. The fall of Oxford in 11646 . compelled 
the,.whole of the Powell family to seek refuge in London, end 
most of them, found shelter in, Milton’s house, 1 His first child, 
a daughter named Anne/, was bom there on the laotb of July 
that year; on the 1st of January 1646/7 bis father-in-law 
Richard Powell died there, leaving.his affairs in,confusion; and 
in the fallowing March his own father died there, at the age 
of eighty-four, and was buried in the adjacent church of St 
Giles, Cripplegate. 

From Barbican Milton removed, in Sepfembo' or October 
1647, ^ n smaller house in .that port of High Holborn which 
adjoins Lincoln’s Inn Fields. His Powell relatives had now left 
him, and he had reduced the number of his pupils, or perhaps 
kept only his two nephews. But, though thus more at leisure, 
he did not yet resume his projected poem, but occupied himself 
rather with three works of scholarly labour which he had already 
for some time had on hand. One was the compilation in English 
of a complete history of England, or rather of Great Britain, 
from the earliest times; another was the preparation in Latin 
of a complete system of divinity, drawn directly from the Rible; 
and the third was the collection of materials for a new Latin 
dictionary. Milton had always a fondness for sucif'labours of 
scholarship and compilation. Of a poetical kind there is nothing 
to record,, during his residence in High Holborn, but an experi¬ 
ment in psalm-translation, in the shape of Ps. bcxx.-bcxxviii, 
done into service-metre in April 1648, and the sonnet to Fairfax, 
written in September of the same year. , . 

The crushing defeat of the Scottish army by Cromwell in the 
three days’ battle of Preston (1648) and, the simultaneous 
suppression of the English Royalist insurrection in the south¬ 
east counties by Fairfax’s siege and capture of Colchester, left 
King Charles at die mercy of the victors. Milton’s sonnet 
“ On the Lord General Fairfax, at ihe siege of Colchester,” 
attested die exultation of the writer at the triumph of the 
parliamentary cause. His exultadon continued through what 
followed. When the king was beheaded (1649) the first English¬ 
man of mark out of parliament to attach hunaelf openly to the 
new republic was John Milton. This he did by the publicadon 
of his pamphlet entitled “ Tenure of Kings and Magistrates, 
proving that it is lawful, and hath been held so in all ages, for 
any who have the power, to call to account a Tyrant or wideed 
King, and, after due conviction, to depose and put him to death, 
if the ordinary Magistrate have neglected or denied to do it.” 
It was out within a fortnight after the king’s death, and was 
Milton’s last performance in the bouse in High Holborn. The 
chiefs of the new republic could not but perceive the importance 
of securing the services of a distinguished man who had so 
opportunely and so powerfully, spokep ,out.in favour of their 
tremendous act. . In March 1649, accordingly, Milton was 
offered, and accepted, the secretaryship for foreign tongues to 
the council of state of the new Commonwealth. The salary 
was to be £288 a year (worth, about £1009 a year now). To be 
near his new duties in attendance on the council, which held 
its daily sittings for the first few weeks in Derb^ House, close to 
Whitehall, but afterwards regularly in. Whit^all itself, he 
removed at once to temporary lodgings at Charing (joss. In 
the very first meetings of council which Miltan, attended he 
must have made personal acquaintance with President Brad¬ 
shaw, Fairfax, Cromwell himself, Sir Heiuy Vane, Whitdocke, 
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Henry Marten, Haselrig, Sir Gilbert Pickering and the other 
chiefs of the ctnUicU and the Commonwealth, if indeed he had 
not known some of them before. After a little while, for his 
greater convenience, official apartments were assigned him in 
Whitehall itself. 

At the date of Milton’s appointment to the secretaryship 
he was forty years of age. His special duty was the dr^ting 
in Latin of letters sent by the council of state, or sometimes by 
the Rump Parliament, to foreign states and princes, with the 
examinanon and translation of letters in reply, and with 
personal conferences, when necessary, with the agents of foreign 
powers in London, and with envoys and ambassadors. As 
Latin was the language employed in the written diplomatic 
documents, his post came to be known indifferently as the 
secretaryship for foreign tongues or the Latin secretaryship. 
In that post, however, his duties, more particularly at first, 
were very light in comparison with those of his official colleague, 
Walter Frost, the general secretary. Foreign powers held aloof 
from the English republic as much as they could; and, while 
Frost had to be present in every meeting of the council, keeping 
the minutes, and conducting all the general correspondence, 
Milton’s presence was required only when some piece of foreign 
business turned up. Hence, from the first, his employment 
in very miscellaneous work. Especially, the council looked to 
him for everything in the nature of literary vigilance and literary 
help in the interests of the struggling Commonwealth. He was 
employed in the examination of suspected papers, and in inter¬ 
views with their authors and printers; and he executed several 
great literary commissions expressly entrusted to him by the 
council. The first of these was his pamphlet entitled Observa¬ 
tions on the Articles of Peace (between Ormonde and the Irisli). 
It was published in May 1649, and was in defence of the republic 
against a complication of Royalist intri^es and dangers in 
Ireland. A passage of remarkable interest in it is one of eloquent 
eulogy on Oromwell. More important still was the Eikonoklastes 
(which may be translated “ Image-Smasher "), published by 
Milton in October 1649, by way of counterblast to the famous 
Eikon Basilike (“ Royal Image ”), which had been in circulation 
in thou.sands of copies since the king’s death, and had become a 
kind of Bible in all Royalist households, on the supposition that 
it had been written by the royal martyr himself (see Gaudkn, 
John). In the end of 1649 there appeared abroad, under the 
title of Dtftnsio regia pro Cardo /., a Latin vindication of the 
memory of Charles, with an attack on the English Common¬ 
wealth. As it had been written, at the instance of the exiled 
royal family, by Salmasius, or Claude de Saumaise, of Leiden, 
then of enormous celebrity over Europe as the greatest scholar of 
his age, it was regarded as a serious blow to the infant Common¬ 
wealth. Milton threw his whole strength into a reply through 
the year 1650, interrupting himself only by a new and enlarged 
edition of his Eikonoklastes. His Latin Pro populo angkcano 
defensio (1651), ran at once over the British Islands and the 
Continent, and was received by scholars os an annihilation of 
Salmasius. 'Through the rest of 1651 the observation was that 
the two agencies which had co-operated most visibly in raising 
the reputation of the Commonwealth abroad were Milton’t books 
and Cromwell’s battles. 

Through the eventful year 1651, in addition to the other.duties 
of his secretaryship, Milton acted as licenser and superintending 
editor of the Mercurius politicus, a newspaper issued twice a 
week, of which Marchamont Nedham was ^e working editor 
and proprietor. Milton’s hand is discernible in some of the 
leading artides. 

About the end of 1651 Milton left his official rooms in White¬ 
hall for a “ garden house ” he had taken on the edge of St 

ames’s Park in what was then called Petty France, Westminster, 

ut is now York Strtiet. The house, afterwards 19 York Street, 
was occupied by James Mill and William Hazlitt in succession, 
and was not pullM dbwn till 1S77. Milton hod now more to do 
in the special work of his office, in consequence of the increase 
of cdrPMpondence with foreign powers. But he had for some 
time been in oiling health; fmd a dimiw of ^esight which had 


been srotrog upon him grtdeafly for ten years had been settling 
rajndfy, since his labour over the answer to Salmasius, into totd 
blmdness. Before or about May i65t, when he was but in his 
forty-fourth year, his blindness becme total, and he could go 
about only with some one to lead him. Hence a rearrangement 
of his secretarial duties. Such of these duties as he could per¬ 
form at home, or by occasional visits to the Council Office near, 
he continued to perform; but much of the routine work was done 
for him by an assistant, a well-known German, George Rudolph 
Weckherlin, succeeded later by Philip Meadows and, eventually, 
by Andrew Marvell. Precisely to this time of a lull in Milton’s 
secretaryship on account of his ill health and blindness we have 
to refer his two great companion sonnets “ To the Lord General 
Cromwell ” and “ To Sir Henry Vane the Younger.” 

In 1653 died his only son, who had been born at Whitehall in 
the March of the preceding year. His wife died in 1653/4, }ust 
after she had given birth to his third daughter, Deborah. With 
the three children thus left him—^Anne, but six years old, Mary, 
not four, and the infant Deborah—the blind widower lived on in 
his house in Petty France in such desolation as can be imagined. 
He hod recover^ sufficiently to resume his secretarial duties; 
and the total number of his dictated state letters for the single 
year 1652 is equal to that of all the state letters of his preceding 
term of secretaryship put together. To die some year there 
belong also three of his Latin ‘‘ Familiar Epistles.” In Decem¬ 
ber 1652 there was published Joannis Philippi Angli responsio 
ad apologiam anonymi eujusdam tenebrionis, being a reply by 
Milton’s younger nephew, John Phillips, but touched up by 
Milton himself, to one of several pamphlets that had appeared 
i^ainst Milton for his slaughter of Salmasius. 

In December r653 Cromwell’s formal sovereignty began under 
the name of the Protectorate, passing gradually into more than 
kingship. This change from government by the Rump and its 
council to government by a smgle military lord protector and 
his council was regarded by many as treason to the republican 
cause, and divided those who had hitherto been the united 
Commonwealth’s men into the “ Pure Republicans,” represented 
by such men as Bradshaw and Vane, and the “ Oliverians,” 
adhering to the Protector. Milton, whose boundless admiration 
of Cromwell had shown itself already in his Irish tract of 1649 
and in his recent sonnet, was recognized as one of the Oliverians. 
He remained in Oliver’s service and was his Latin secretary 
through the whole of the Protectorate. For a while, indeed, 
his Latin letters to foreign states in Cromwell’s name were but 
few—Thurloe, as general secretary, officiating as Oliver’s right- 
hand man in everything, with a Philip Meadows under him. at a 
salary of £too a year, as deputy for the blind Milton in foreign 
correspoirfence and translations. The reason for this temporary 
exemption of Milton from routine duty may have been that he 
was then engaged on an answer to the pamphlet from the Hague 
entitled Regii sanguinis clamor ad coelum adversus parricidas 
anglicanos (March 1653). Salmasius was now dead, and the 
Commonwealth was too stable to suffer from such attacks; but 
no Royalist pamphlet had appeared so able or so venomous as 
this in continuation of the Salmasian controversy. All the 
rather because it was in the main a libel on Milton himself did a 
reply from his pen seem necessary. It came out in May 1654, 
with the title Joannis Miltoni Angli pro populoanglicano defensio 
secunda (Second Defence of John Milton, Englishman, for the 
People of England). The author of Regii sanguinis clamor was Dr 
Peter du Moulin toe younger, a naturalized French Presbyterian 
minister, then moving about in English society, close to Milton; 
but, as that was a profound secret, and the work was universally 
attributed on the Continent to an Alexander More or Morus, a 
French minister of Scottish descent then a professor at Middel- 
burg, who had certainly managed the printing in consultation 
with toe now deceased Salmasius, and had contributed some 
portion of toe matter—Milton made More the responsible person 
and the one object of his invective. The savage attack on More’s 
personal character, however, is but part of the Dtftnsio stcunda. 
<lt contains passages of singular autobiographical and histori¬ 
cal value, and indudes laudatory sketches of such eminent 
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Commonwealth’s men as Biaibhaw, Fairfax, Fleetwood,Lambert 
and Overton, together with a long panegyric on Cromwc^ himself 
and his career, whidr remains to this day unapproached for 
elaboration and grandeur by any estimate of Cornwell from 
any later pen. 

From about the date of the publication of the Deftnsio seeunda 
to the beginning of 1655 the otdy specially literary’ relics of 
Milton’s life are his translations of Ps. i.-viii. in different 
metres, done in August 1654, his translation of Horace’s Ode, i. 5, 
done probably about the same time, and two of his Latin 
“ Familihr Epistles.” The most active time of his secretaryship 
for Oliver was from April 1655 onwards. In that month, in the 
course of a general revision of official salaries under the Protec¬ 
torate, Milton’s salary of £388 a year hitherto was reduced to 
£300 a year, with a kind of redefinition of his office, recognizing 
it, we may say, as a Latin secretaryship extraordinary. Philip 
Meadows was to continue to do all the ordinary Foreign Office 
work, under Thurloe’s inspection; but Milton was to be called 
in on special occasions. Hardly was the arrangement made 
when a signal occasion did occur. In May 1655 all England was 
horrified by the news of the massacre of the Vaudois Protestants 
(Waldenses) by the troops of Emanuele II., duke of Savoy and 
prince of Piedmont, in consequence of their disobedience to an 
edict requiring them either to leave their nati-ve valleys or to 
conform to the Catholic religion. Cromwell and his council 
took the matter up with all their energy; and the burst of indig¬ 
nant letters on the subject despatch^ in that month and the 
next to the duke of Savoy himself, Louis XIV. of France, Cardinal 
Mazarin, the Swiss cantons, the states-general of the United 
Provinces, and the kings of Sweden and Denmark, were all by 
Milton. His famous sonnet “ On the Late Massacre in Pied¬ 
mont ” was his more private expression of feeling on the same 
occasion. This sonnet was in circulation, and the case of the 
Vaudois Protestants was still occupying Cromwell, when, in 
August 1655, there appeared the last of Milton’s Latin pamphlets. 
It was his Pro se dtjensio ... in answer to an elaborate self- 
defence which More had put forth on the Continent since 
Milton’s attack on his character. In that year also appeared 
Milton’s Scriptum domini protectoris .. . contra hispanos. 

Through the rest of Cromwell’s Protectorate, Milton’s life 
was of comparatively calm tenor. He was in much better health 
than usual, bearing his blindness with courage and cheerfulness; 
he was steadily busy with important despatches to foreign powers 
on behalf of the Protector, then in the height of his great 
foreign policy; and his house in Petty France seems to have been, 
more than at any previous time since the beginning of his blind¬ 
ness, a meeting-place for friends and visitors, and a scene of 
pleasant hospitalities, llie four sonnets now numbered xix.- 
xxii., one of them to young Lawrence, the son of the president 
of Cromwell’s council, and two of the others to Cyriack Skinner, 
once his pupil, belong to this time of domestic quiet, as do also 
no fewer than ten of his Latin “ Familiar Epistles.” His 
marriage with Katherine Woodcock on the izth of November 
1656 brought him a brief period of domestic happiness; but, 
after only fifteen months, he was again a widower, her 
death in childbirth in February 1657/8. The child dying with 
her, only the three daughters by the first marriage remained. 
'Fhe touching sonnet which closes the series of Milton’s Sonnets 
is his sacred tribute to the memory of his second marriage and 
to the virtues of the wife he had so soon lost. Even after that 
loss we find him still busy for Cromwell. Andrew Marvell, in 
September 1657 succeeded Meadows, much to Milton’s satisfac¬ 
tion, as his assistant secretary'; but this had by no means relieved 
him from duty. ’ Some of his greatest despatches for Cromwell, 
including letters, of the highest importance, to Louis XIV., 
Mazarin and Chules Gustavus of Sweden, belong to the year 
1658. 

There is, unfortunatdy, no direct record to show what 
Cromwell thought of Milton; but there is ample record of what 
Milton thought of Cromwell. “ Our chief of men,” he had called 
Cromwell in his sonnet of May 1652; and the opinion remained 
unchanged. He thought Cromwell the greatest and best man 
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of his genemtioo, or of many genentiou; and he ngaaded Crom¬ 
well’s assumption of the lupnme power, and hiamteatioDof that 
wer with a sovereign title, as no real suppeeasion of Uie republic, 
t as absolutely neoessary for the preservation of the republic, 
and for the safeguard of. tire British Islands i^;aiast a Mtum of 
the Stuarts. Nevertheless, under this prodigious admiration of 
Cromwell, there were political doubts and reserves. Milton was 
so much of a modem radical of the extreme school in his own 
political views and sympathies that he cannot buf have been 
-vexed by the growing conservatism of Cromwell’s policy through 
his Protectorate. 'To his grand panegyric on Oliver in the 
Dtjensio seeunda of 1654 he had ventured to append cautions 
against self-will, over-legislation and over-policing; and he cannot 
have thought that OU-ver had been immaculate in these respects 
through the four subsequent years. The attempt to revive an 
aristocracy and a House of Lords, on which Cromwell was latterly 
bent, cannot ha-ve been to Milton’s taste. Above all, Milton 
dissented in tote from Cromwell's church policy. It was Milton’s 
fixed idea, idmost his deepest idea, that there should be no such 
thing as an Established Qiurch, or state-paid clergy, of any sort 
or denomination or mixture of denominations, in any nation, 
and that, a.<i it had been the connexion between church and state, 
begun by Constantine, that had vitiated Christianity in the 
world, and kept it vitiated, so Christianity would never flourish 
as it ought till there had been universal disestablishment and 
disendowment of the clergy, and the propagation of the gospel 
were left to the zeal of voluntary pastors, self-supfXHt^, or 
supported modestly by their flocks. He had at one time ilooked 
to Cromwell as the likeliest man to carry this great revolution in 
England. But Cromwell, after much meditation on the subject 
in 1653 and 1653, had come to the opposite concliaion. The 
conservation of the Established Church of England, in the form 
of a broad union of all evangelical denominations of Christians, 
whether Presbyterians, or Independents, or Baptists, or moderate 
Old Anglicans, that would accept state-pay with state<ontrol, 
had been the fundamental notion of his iVotectorate, persevered 
it to the end. This must have been Milton’s deepest disap¬ 
pointment with Cromwell’s rule. 

Cromwell’s death on the 3rd of September 1658 left the Protec¬ 
torship to his son Richard. Milton and Marvell continued in 
their posts, and a number of the Foreign Office letters of the 
new fb’otectorate were of Milton’s composition. In October 
1658 appeared a new edition of his Defensio prima, and, early in 
1659, a new English pamphlet, entitled Treatise of Civil Power 
in Ecclesiastical Causes showing that it is not lawful to compel in 
Matters of Religion, in which he advocated the separation of 
Church and State. To Richard’s Protectorate also belongs one 
of Milton’s Latin “ Familiar Epistles.” 

The last of his known official performances in his Latin secre¬ 
taryship are two letters in the name of William Lenthoil, as the 
speaker of the restored Rump, one to the king of Sweden and one 
to the king of Denmark, both dated the isth of May 1659. Under 
the rested Rump, if ever, he seemed to have a chance for his 
notion of church-disestablishment; and accordingly, in August 
1659, he put forth, with a prefatory address to that body, a 
pamphlet entitled Considerations touching the likeliest means to 
remove Hirelings out of the Church. The restored Rump had no 
time to attend to such matters. They were in struggle for their 
own existence with the army chiefs; and to prevent the restoro- 
tion of the monarchy, to argue against it and fl^t against it to 
the last, was the work to which Milton set himself; the preserva¬ 
tion of the republic in any form, and by any compromise Of 
differences witiiin itself, h^ become his one thought, and the 
study of practical means to this end his most anxious occupation. 
In a Letter to a Friend concerning the Ruptures of the Common¬ 
wealth, written in October 1659, he had propounded a scheme of 
a kind of dual government for reconciling the army chiefs with 
the Rump; through the following winter, marked only by two of 
his Latin “ Familiar Epistles,” his anxi^ over the signs of the 
growing enthusiasm throughout the country for the recall of 
ChaJles 11 . had risen to a passionate vehemence which found 
vent in a pamphlet entitled The Ready and Easy Way to Establish 
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a Free'CommetmidUkj <and -the Excellenee theraf emparei wiA 
•Uu tneofwenimuesf' Md Dangers of readmitting Kingship to this 
Nation. An abridgment of this pampMet was addressed by 
him to General'M(Aik in a letter entitled The Present Means 
and Brief Ddiiieation of a Free Commonwealth ” (March 1660). 
Milton’s ;^oposai was that the central governing apparatus of 
the Brituh Islands for the future should consist of one indis¬ 
soluble grand council or parliament, which should include 
all the political chiefs, while there should be a large number of 
provincial councils or assemblies sitting in the great towns 
for the management of local and county affairs. 

Not even when the king’s cause was practically assured would 
Milton be silent. In Brief Notes upon a late Sermon, published 
in April 1660, in reply to a Royalist discourse by a Dr Matthew 
'Griffith, he made another protest against the recall of the Stuarts, 
even hinting that it would be better that Monk should become 
king himseU; and in the same month he sent forth a second 
editiotf of hiS Ready and Easy Way, more frantically earnest 
than even :the'first, and containing additional passages of the 
most violent denunciation of the royal family, and of prophecy of 
the degradation and disaster they would bring back with them. 
This was the dying effort. On the 25th of April the Convention 
Parliament met; on the ist of May they resolved unanimously 
.that the govertunent by King, Lords and Commons should be 
restored; and on the spth of May Charles II. made his triumphal 
entry into London. The chief republicans had by that time 
scatteredithemselves, and Milton was hiding in an obscure part of 
the city. 

How Milton escaped the scaffold at the Restoration is a 
mystery now, and was a mystery at the time. The Commons 
voted that he should be taken into custody by the serjeant-at- 
arms, for prosecution by the attorney-general on account of his 
Eikaiwklastes and Defensio prima, and that all copies of those 
books should be called in and burnt by the hangman. There 
was a story that Milton had once protected Davenant and now 
owed bis immunity to him; but it is more likely that he was 
protected by the influence of Marvell, by Arthur Annesley, after¬ 
wards earl of Anglesey, and by other friends who had influence 
at court. At all events, on the 29th of August 1660, when 
the Indemiuty Bill did come out complete, with the king’s 
assent, Milton did not appear as one of the exceptions on any 
ground or in any of the grades. From that moment, therefore, 
he could emerge from his hiding, and go about as a free man. 
Not that he was yet absolutely safe. There were several public 
burnings by tire hangman at the some time of Milton's con¬ 
demned pamphlets; and the appearance of the blind man him¬ 
self in the streets, though he was legally free, would have caused 
him to be mobbed and assaulted. Though the special prosecution 
ordered against him by the Commons had been quashed by thp 
subsequent Indemnity Bill, the serjeant-at-arms had taken him 
into custody. Entries in the Commons journals of the 17th and 
19th of December show that Milton complained of the exorbitant 
fees charged by the serjeant-at-arms for his release, and that the 
matter was referred to a committee at the instance of Andrew 
Marvell. 

Milton did not return to Petty France. For the first tnonths 
after be was free he lived as closely as possible in a house near 
what is now Red Lion Square, Holborn. Thence he removed, 
apparently early in 1661, to a house in Jewin Street, in his old 
Aldersga^e Street and Barbican neighbourhood. In Jewin Street 
Milton remained for two or three years, or from 1661 to 1664. 
This is the time of which he says 

“ . . . thouah fallen on evil days, 

On evil, days tliuugh fallen, and evil tongues, 

In darkness, and with dangers conipassen round. 

And solitude.” 

The “ evil days ” wire those of the Restoration in .its first, or 
ClarendonMD stage, with its revenges and reaction.s,.its return 
to high Episcopacy and suppression of every form of dissent and 
sectarianism, its new and shameless royal court, its open procla¬ 
mation'and proetjoe of anti-Puritanism in morals and in litera- 
tare no less than in politics. For the main part .of this world of 


tiK'Restoration.Hiiton was now hdthing more thsti:an infamous 
outcast, the detestable blind mpublican and regicide who had, 
by too groat clemency, been left unhanged. The friends that 
adhered to him still; and came to sec him in Jewin Street, were 
few in number, and chiefly from the ranks of those noncon¬ 
forming denominations. Independents, Baptists or Quakers, 
who were themselves under similar obloquy. Besides his two 
nephews, the faithful Andrew Marvell, Cyriadc Skinner and some 
others of his former admirers, English or foreign, we hear chiefly 
of 18 Dr Nathan Paget, who was a physician in the Jewin Street 
neighbourhood, and of. several young men who would'drop in 
upon him by turns, partly to act as his amanuenses, and partly 
for the benefit of lessons from him—one of them a Quaker youth, 
named Thomas Ellwood. With all this genuine attachment 
to him of a select few, Milton could truly enough describe his 
condition after .the Restoration as one of “ solitude.” Nor was 
this the worst. His three daughters, on whom he ought now to 
have been able principally to depend, were his most serious 
domestic trouble. The poor motherless girls, the eldest in her 
seventeenth year in 16^, the second in her fifteenth and the 
youngest in her eleventh, had grown up, in their lather’s blind- 
nes.s and too great self-absorption, ill-looked-after and but poorly 
educated; and the result now appeared. They “ made nothing 
of neglecting him ”; they rebelled against the drudgery of reading 
to him or otherwise attending on him; they “did combine 
together and counsel his maid-servant to cheat him in her 
marketings”; they actually “had made away some of his 
books, and would have sold the rest.” 

It was to remedy this state of things that Milton consented 
to a tliird marriage. The wife found for him was Elizabeth 
Minsliull, of a good (beshire family, and a relative of Dr Paget. 
They were married on the 24th of February 1662/3, the wife 
being then only in her twenty-fifth year, while Milton was in his 
fifty-fifth. She proved an excellent wife; and the Jewin Street 
household, though the daughters remained in it, must have been 
under better management from the time of her entry into it. 
Meanwhile, he had found some solace in renewed industry of 
various kinds among his books and tasks of scholarship, and more 
particularly he had been building up his Paradise Lost. He had 
begun the poem in earnest, we are told, in 1658 at his house in 
Petty France, not in the dramatic form contemplated eighteen 
years before, but deliberately in the epic form. He had made 
but little way when there came the interruption of the anarchy 
preceding the Restoration and of the Restoration itself; but the 
work had been resumed in Jewin Street and prosecuted there 
steadily, by dictations of twenty or thirty line.s at a time to 
whatever friendly or hired amanuensis chanced to be at hand. 
Considerable progress had been made in this way before his third 
marriage; and after that the work proceeded apace, his nephew, 
Edward Phillips, who was then out in the world on his own 
account, looking in when he could to revise the gi'owing 
manuscript. 

It was not in the house in Jewin Street, however, that Paradise 
Lost was finished. Not very long after the third marriage, 
probably in 1664, he removed to another house, with a garden, 
m “ Artillery Walk, leading to Bunhill P'ields.” Here Paradise 
Lost was certainly finished before July 1665—Aubrey says in 
1663—for when Milton and his family, to avoid the Great 
Plague of Londou, went into temporary country-quarters in a 
cottage in Chalfont St Giles, Buckinghamshire,* the finished 
manuscript was taken with him, in probably more than one 
copy. This we learn from Thomas Ellwood, who had taken the 
cottage for him, and was allowed to take a copy of the manu¬ 
script away witii him for perusal, during Milton’s stay at dial- 
font (L»/e of Thomas Ellwood, 1714). The delay in the publica¬ 
tion qf the poem may be explained, partly by the fact tkat the 
official licenser hesitated before granting the necessity imprima¬ 
tur to a book by a man of such notorious republican antecedents, 
and partly by the paralysis of all business in London by the Great 
Fire of September 1666. It was not till the 27th of April 1667 
ithat Milton concluded an agreement, still preserved in the British 

> Milton's cottage here is still standing, and is open to visitors. 
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Museum, with Samuel Simmons, printer, of Aldersmte Street, 
London, to dispose of the copyright for If down, uie promise 
of another .jf5 after the sale of the first edition of 1300 copies, 
and the further promise Of two additional sums of £5 each 
after the sale of two more editions of the same size respec¬ 
tively. It was as if on author now were to part with all his 
rights in a volume for £17, los. down, and a contingency of 
£5*, 10s. more in three equal instalments. The poem was duly 
entered by Simmons as ready for publication in the Stationers’ 
Registers on the 20th of the following August; and shortly after 
that date it was out in London as a neatly printed small quarto, 
with the title Paradise Lost: A Poem written in Ten Books : By 
John Milton. The reception accorded to Paradise Lost has been 
quoted as an example of the neglect of a great work, but the sale 
of an edition of 1300 copies in eighteen months proves that the 
poem found a wide circle of readers. “ This man cuts us all out, 
and the ancients too ” is the saying attributed to Dryden on the 
occasion; and it is the more remarkable because the one objection 
to the poem which at first, we are told, “ stumbled many ” must 
have ■■ stumbled ” Dryden most of all. Except in the drama, 
rhyme was then thought essential in anything professing to be 
.1 poem; blank verse was hardly regarded as verse at all; Dryden 
especially had been and was the champion of rhyme, contending 
for it even in the drama. That, notwithstanding this obvious 
blow struck by the poet at Dry den’s pet literary theory, he should 
have welcomed the poem so enthusiastically and proclaimed its 
merits .so emphatically, says much at once for his critical percep¬ 
tion and for the generosity of his temper. According to Aubrey, 
Dryden requested Alilton’s leave to turn the poem into a rhymed 
dram.i, and was told he might “ tag his verses it he pleased.” 
The result is seen in Dryden's opera. The State of Innocence and 
the hall of Man (1(175). consequence of Milton's renewed 
celebrity was that visitors of all ranks again sought him out for 
the honour of his society and conversation. His obscure house 
in Artillery Walk, Bunhill, we are told, became an attraction 
now, " much more than he did desire," for the learned 
notabilities of his time. 

Accounts have come down to us of Milton's personal appearance 
and Ivibils in liis later Uie. Tliey describe him as to be seen every 
other day led about in the streets in the vicinity of Ins liuiihiU 
residence, a slender ligiirK, of middle stature or a little less, generally 
dressed in a grey cloak or overcoat, and wearing sometimes a sniafl 
silver hilted -sword, evidently in fueble health, but still looking 
younger tliaii he was, with his lightish hair, and his lair, rather than 
aged ot pale, complexion, ile would .sit in his garden at the door 
ot his house, in warm weatlior, in tlie same kind of grey overcoat, 
" and so, as well as in his room, received the visits of people of dis¬ 
tinguished parts, as well as quality " Within doors he was usually 
dressed ni neat black. He was a very- early riser, and very regular 
In the distribution ot his day, spending the first part, to Ins midday 
dinner, always in his own room, amid his books, with an amanuensis 
to read for liim and write to his dictation. Music was always a 
cliiei part of his afternoon and evening relaxation, whether when 
lie was by himself or when trn nds were witli him. His manner with 
friends and visitors was exlreniely courteous and aUable, with just 
a shade of stateliness In free conversatiuii, either at the midday 
dinner, when a friend or two happened, by rare accident, to he 
present, or moie habitnally in the evening and at the light supper 
w'hidi eoiicludeU it. he was the life and soul of the company, from 
his " flow of subject " and his " unaitected cheerfulness and civility," 
though with a marked tendency to the satirical and sarcastic in his 
criticisms of men and things. This tendency to the sarcastic was 
connected by some, of tliose who observed it with a peculiarity of 
his voice or pronunciation. " He pronounced the letter r very hard," 
Aubrey tells us, addmg Hryden's note on the subject; " htera cunina, 
the dog-letter, a certain sign of a s,atirical wil.” He was extremely 
temperate in the use of wine or any strong liquors, at meals and at 
all other times; and when supper was over, about nine o'clock, " he 
smoked his pipe and drank a glass of water, and went to bed." 
He suffered much from gout,the eflects of which had become apparent 
in a stiflening of his bands and finger-joints, and the recurring 
attacks of which in its acute form were very- painful. His favourite 
poets among the Greeks were Home and the Tragedians, especially 
Ifuripidcs; among the Latins. Virgil and Ovid; among the English, 
Spenser and Shakespeare Among his English contemporaries, he 
thought most highly of Cowley. He had ceased to attend any 
church, belonged to no religious communion, and had no religious 
observances in his family. His reasons for this were a matter for 
curious surmise among his friends, because of the profoundly religious 
character of his own mind; but he docs not seem ever to have 
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furnished the expbmatloa. The matter became of leas fnterest 
perhaps after ifibp, when his three daughters ceased to reside with 
him, having been sent out " to learn some ouripus and ingenious 
sorts of manufacture that are proper for women to learn, paruculMly 
embroideries in gold or silver.*' After that the household^ Biinhifl 
consisted only of Milton, his wife, a single maid-servant, and the 
" man," or amanuensis, who came in for the day. 

The remaining years of Milton’s life, extending through that 
part of the reign of Charles II. which fi^es in English histoty 
under the name of the “ Cabal Administration,” were by no 
means unproductive. In 1669 he published, under the title of 
Accedence commenced Grammar, a small English compendium of 
Latin grammar that had been lying among his papers. In 1670 
there appeared, with a prefixed portrait of him by Faithorne, 
done from the life, his History of Britain ... to the Norman 
Conquest, being all that he had been able to accomplish of his 
intended complete history of England; and in the same year 
a Latin digest of Ramist logic, entitled Artis logicae fdenior 
institutio, of no ^eat value, and doubtless from an old manu¬ 
script of his earlier days. In 1671 there followed his Paradise 
Regained and Samson Agonistes, bound together in one small 
I'olunie, and giving ample proof that his poetic genius had not 
exhausted itself in the preceding great epic. In 1673, at u 
moment when the growing politick discontent with the govern¬ 
ment of Charles II. and the conduct of his court had burst forth 
in the special form of a “ No-Popery ” agitation and outcry, 
Milton ventured on the dangerous experiment of one more 
political pamphlet, in which, under the title “ Of True Religion, 
Heresy, Schism, Toleration, and what best means may be used 
against the growth of Popery,” he put forth, with a view to 
popular acceptance, as mild a version as possible of his former 
principles on the topics discussed. In the same year appeared 
the second edition of hLs Poems . . . both English and Latin, 
which included, with the exception of the Sonnets to Cromwell, 
Fairfax, Vane and the second address to Cyriack Skinner, all the 
minor poems. 

'fhus we reach the year 1674, the last of Milton’s life. One 
incident of tliafvcar was the publication of the second edition 
of Paradise Lost, with the poem rearranged as now—into twelve 
books, instead of the original ten. Another was the publication 
of a small volume * containing his Latin Ephiolae familiares, 
together with the Prolusiones oratoriae of his student-days at 
Cambridge—these last thrown in as a sub.stitute for his Latin 
state-letters in his secretaryship for the Commonwealth and the 
Protectorate, the printing of which was stopped by order from 
the Foreign Office. A third publication of the same year, and 
probably the very last thing dictated by Milton, was a trans¬ 
lation of a Latin document from Poland, relating to the recent 
election of the heroic John Sobieski to the throne of that kingdom, 
with the title A Declaration or Letters Patents of the Election of 
this present King of Poland, John the Third. It seems to have 
been out in London in August or September 1674. On Sunday 
the 8th of the following November Milton died, in his house in 
Bunhill, of “ gout struck in,” at the age of sixty-five years and 
eleven months. He was buried, the next Thursday, in the 
church of St Giles, Cripplegate, beside his father; a considerable 
concourse attending the funeral. 

Before the Restoration, Milton—what with his inheritance from 
his father.whatwith theofficialincomeof hisLatinsecretoryship— 
must have been a man of very good means indeed. 

Since then, however, various heavy losses, and the femUy. 
cessation of all official income, had greatly reduced his estate, 
so that he left but £900 (worth about or over £2700 now) besides 
furniture and household goods. By a word-of-mouth will, made 
in presence of his brother Cluristopher, he had bequeathed the 
whole to his widow, on the ground that he had done enough 
already for his “ unclutiful.” daughters, and that there remained 
for them his interest in their mother’s marriage portion of 
£1000, which had never been paid, but which their relatives, the 
Powells of Forest Hill, were legally bound for, and were now in 

‘ Joannis Miltonii Angli epistolarum (amiliarum liber unus; 
quibus accesserunt ejusdem ham olim tn eotlegio adolescentis) 
prolusiones quaedam oratoriae (1674; translation by J. Hall, 1829). 
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drcuinstanccs to make good. The daughters, with the Powells 
probably abetting them, went to law with the widow to upset 
the will; and the decision of the court was that they should 
receive £ioo each. With the £600 thus left, the widow, after 
some further stay in London, retired to Nantwich in her native 
Cheshire. There, respected as a pious member of a local Baptist 
congregation, she lived till 1727, having survived her husband 
fifty-three years. By that time all the three daughters were 
also dead. The eldest, Ann Milton, who was somewhat deformed, 
had died not long after her father, having married “ a master- 
builder,” but left no issue; the second, Mary Milton, had died, 
unmarried, before 1694; and only the third, Deborah, survived 
as long as her step-mother. Having gone to Ireland, as com¬ 
panion to a lady, shortly before her father's death, she had 
married an Abraham Clarke, a silk-weaver in Dublin, with whom 
she returned to London about 1684, when they settled in the 
silk-weaving business in Spitalfields, rather sinking than rising 
in the world, though latterly some public attention was paid to 
Deborah, by Addison and others, on her father’s account. One 
of her sons, Caleb Clarke, had gone out to Madras in 1703, and 
had died there as “ p)arish-clerk of Fort George” in 1719, 
leaving children, of whom there are some faint traces to as late 
as 1727, the year of Deborah’s death. Except for the possibility 
of further and untraced descent from this Indian grandson of 
Milton, the direct descent from him came to an end in his grand¬ 
daughter, Elizabeth Clarke, another of Deborah’s children. 
Having married a Thomas hoster, a Spitalfields weaver, but 
afterwards set up a small chandler’s shop, first in Holloway and 
then in Shoreditch, she died at Islington in 1754, not long after 
.she and her husband had received the proceeds of a performance 
of Comus got up by Dr Johnson for her benefit. All her children 
had predeceased her, leaving no issue. Milton's brother Chris¬ 
topher, who had always been on the opposite side in politics, rose 
to the questionable honour of a judgeship and knighthood in the 
latter part of the reign of James 11 . He had llien become a 
Roman Catholic—which religion he professed till his death in 
retirement at Ipswich in i(>g2. Descendants from him are 
traceable a good way into the i8th century. Milton's two 
nephews and pupils, Edward and John Phillips, both of them 
known as busy and clever hack-authors belore their uncle’s 
death, continued the career of hack-authorship must industri¬ 
ously and variously, though not very prqsperou.sly, through the 
rest of their lives: Edward in a more reputable manner than 
John, and with more of enduring allegiance to the memory of his 
uncle. Edward died about 1695; John was alive till 1706. 
Their half-sister, Ann Agar, the only daughter of Milton’s sister 
by her second husband, had married, in 1(173, a David Moore, of 
Sayes House, Chertsey; and the most flourishing of all the lines 
of descent from the poet’s father was in this Agar-Moore branch 
of the Miltons. 

Of mas.ses of manii.script tliat had been left bv Milton, .some 
pirtions saw the light posthumously. Prevented, in the last year 
of his life from publishing his ],atin State Letters in the 
same volume with his Latin Lamiliar EListles, he had 
™*'“““”‘.conimitted the charge of tlie State l.etlers, prepared for 
the press, together with the completed manuscript of liis Latin 
Treatise 0/ Christian Doctrines, to a young Cambridge'scholar, 
Daniel Skinner, who had been among the last of liis amanuenses, 
and had, in fact, been employed by him especially in copying out 
and arranging those two important MSS. Negotiations were on 
foot, after Milton's death, between this Daniel Skinner and the 
Annsterdam printer, Daniel Elzevir, for the publication of both MSS., 
when the English government inlerfercd, and the MSS. were sent 
back by Elzevir, and thrown aside, as dangerous rubbish, in a 
cuplioard in the State Paper Office, Meanwhile, in 1(17(1, a London 
bookseller, named Pitt, who had somehow got into his possession 
a less perfect, but still tolerably complete, copy of the State Letters, 
had brought out a surreptitious edition of them, under the title l.iterae 
pseudo-senatus angHcam, Cromwellii . . . nomine tt jussu conscripiae 
a Joanne Miltono.' No other posthumous publications of Milton's 
appeared till 1(181, when another bookseller put forth a slight 
tract entitled Mr John Milton’s Character 0/ the Long Parliament and 
Assembly of Divines, in 1641, consisting of a page or two, of rather 
dubious authenticity, said to have been withheld from his History 
of liritain in the edition of 1O70. In 1682 appeared A Brief History 
of Moscovia. and of other less-kno-ov Countries lying Easlwerd at Russia 
as far as Cathay . . . undoubtedly Milton's, and a specimen of 


those prose compilation^ with which he sometimes occupied his 
leisure. Of the fate of his collections for a new Latin Dictionary, 
which had swelled to three folio volumes of MS., all that is known 
is that, after having been used by Edward Phillips for his Enchiridion 
and Speculum, they came into the hands of a committee of Cambridge 
scholars, and were used for that Latin dictionary of 1^3, called 
The Cambridge Dictionary, on which Ainsworth's Dictionary was 
based. In 1698 there was published in three folio volumes, under 
the editorship of John Toland, the first collective edition of Milton's 
prose works, professing to have been printed at Amsterdam, though 
really printed in London. A very interesting folio volume, published 
in 1743 by " John Nickolls, junior," under the title of Original Letters 
and Papers of State addressed to Oliver Cromwell, consists of a number 
of intimate Cromwellian documents that had somehow come into 
Milton's possession immediately after Cromwell's death, and were 
left by him confidentially to the Quaker Ellwoud. Finally, a chance 
search in the London State Paper Ofiice in 1823 having discovered 
the long-lost parcel containing the MSS. of Milton's Latin State 
Letters and his Latin Treatise of Christian Doctrine, as these had been 
sent back from Amsterdam a hundred and fifty years before, the 
Treatise on Christian Doctrine was, by the command of George IV., 
edited and published in 1825 by the Rev. C. R. Sumner, keeper of 
the Royal Library, and afterwards bishop of Winchester, under the 
title of Joannis Miltoni Angli de doctnna Christiana tibri duo 
posthumi. An English translation, by the editor, was published 
in the same year. Those state papers of Milton which had not been 
already printed were edited by \V. D. Hamilton lor the Camden 
Society, in 1859. 

Milton's literary life divides into three almost mechanically 
distinct periods; (i) the time ot his youth and minor poems, 
(2) his middle twenty years of prose polemics, and (3) the time 
of his later Muse and greater poems. 

Had Milton died in 1640, when he was in his thirty-sei'ond 
year, and had his literary remains been then collected, he would 
have been remembered as one of the best Latinists cnancter- 
of his generation and one of the most exquisite of 
minor English poets. In the latter character, 
more particularly, he would have taken his place as one of that 
interesting group or series of English poets, coming in the next 
forty years after Spenser, who, because they all acknowledged 
a filial relationship to Spenser, may be called collectively the 
Spenscrians. In this group or series, counting in it such other 
true poets of the reigns of James I. and Charles i. as Phineas 
and Giles Fleteher, William Browne ;ind Drummond of Haw- 
Ihornden, Milton would have been entitled, by the small collec¬ 
tion of pieces he had left, and which would have included his 
Ode on the Kalivity, his 1.'Allegro and 11 I’mseroso, his Camus 
and his Lycidas, to recognition as indubitably the very highest 
and finest. There was in him that peculiar Spenserian something 
which might be regarded as the poetic faculty in its essence, with 
a closeness and perferlion of verbal finish not to be found in the 
other Spenserians, or even in the master himself. Few as the 
pieces were, and owning discipleship to Spenser as the author did, 
he was a Spenserian with a difference belonging to his ow n con.sti- 
tution—which prophesied, and indeed already exhibited, the 
passage of English poetry out of the Spenserian into a kind that 
might be railed the Miltonic. This Miltonic something, di.s- 
tinguishing the new poet from other Spenserians, was more thun 
mere perfection of literary finish. It consisted in an avowed 
consciousness already of the 0$ magna soniturum, “ the mouth 
formed for great utterances,” that eonseiousness resting on a 
peculiar substratum of personal character that had occasioned 
a new theory of literature. “ He who would not be frustrate of 
his hope to write well hereafter on laudable things ought himself 
to be a true poem ” was Milton’s own memorable expression 
afterwards of the principle that had taken possession of him 
from his earliest days; and this principle of moral manliness as 
the true foundation of high literary effort, of the inextricable 
identity of all literary productions in kind, and their coequality 
in worth, with the personality in which they have their origin, 
might have been detected, in more, or less definite shap», in all 
or most of the minor poems. It is a specific form of that general 
Platonic doctrine of the invincibility of virtue which runs 
through his Comus. 

That a youth and early manhood of such poetical promise 
should have been succeeded by twenty years of all but inces.sanf 
prose polemics has been a matter of regret with many. But this 
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is to ignore his political and social side. If Burke, whose whole 
public career consisted in a succession of speeches and pamphlets, 
IS looked back upon as one of the greatest men of nis century 
on their account, why should there be regret over the fact 
that Milton, after having been the author of Comus and Lyddas, 
became for a time the prose orator of his earlier and more tumul¬ 
tuous generation ? Milton was not only the greatest pamph¬ 
leteer of his generation—head and shoulders above the rest—but 
there is no life of that time, not even Cromwell’s, in which the 
history of the great Revolution in its successive phases, so far as 
the deep underlying ideas and speculations were concerned, 
may be more intimately and instructively studied than in 
Milton’s. Then, on merely literary grounds, what an interest 
in those prose remains! Not only of his Areapagitica, admired 
now so unreservedly because its main doctrine has become 
axiomatic, but of most of his other pamphlets, even those the 
doctrine of which is least popular, it may be said confidently 
that they answer to his own definition of “ a good book,” by 
containing somehow “ the precious life-blood of a ma-ster- 
spirit.” From the entire series' there might be a collection of 
specimens, unequalled anywhere else, of the capabilities of that 
older, grander and more elaborate English prose of which the 
Elizabethans and their immediate successors were not ashamed. 
Nor will readers of Milton’s pamphlets continue to accept the 
hackneyed observation that his genius was destitute of humour. 
Though his prevailing mood was the severely earnest, there are 
pages in his prose writings, both English and Latin, of the most 
laughable irony, reaching sometimes to outrageous farce, and 
some of them as worthy of the name of humour as anything in 
Swift. Here, however, we touch on what is the worst feature in 
some of the prose pamphlets—their measureless ferocity, their 
boundles-s licence in personal scurrility. 

While it is wrong to regard Milton’s middle twenty years of 
prose polemics as a degradation of his genius, and while the fairer 
contention might be that the youthful poet of Comus and Lyddas 
actually promoted himself, and became a more powerful agency 
in the world and a more interesting object in it for ever, by 
consenting to lay aside his “ singing robes ” and spend a portion of 
his life in great prose oratory, who does not exult in the fact tliat 
such a life was rounded off so miraculously at the close by a firm! 
stage of compulsory calm, when the “ singing robes ” could be 
resumed, raid Paradise Lost, Paradise Regained and Samson 
Agonistrs could issue in succession from the blind man’s chamber ? 
Of these three poems, and what they reveal of Milton, no need 
here to speak at length. Paradise Last is one of the few monu¬ 
mental works of the world, with nothing in modern epic literature 
comparable to it except the great poem of Dante. This is best 
perceived by those who penetrate beneath the beauties of the 
merely terrestrial portion of the stoiyq and who recognize the 
coherence and the splendour of that vast symbolic phantasma- 
gory by which, through the wars in heaven and the subsequent 
revenge of the expelled archangel, it paints forth the connexion 
of the whole visible universe of human cognisance and history 
with the grander, pre-existing and still environing world of the 
eternal and inconeeivable. To this great epic Paradise Regained 
is a sequel, and it ought to be read as such. The legend that 
Milton preferred the shorter epic to the larger is quite incorrect. 
All that is authentic on the subject is the statement by Edward 
Phillips that, when it was reported to his uncle that the shorter 
epic was “ generally censured to be much inferior to the other,” 
he “ could not hear with patience any such thing.” The best 
critical judgment now confirms Milton’s own, and pronounces 
Paradise Regained to be not only, within the possibilities of its 
briefer theme, a worthy sequel to Paradise Lost, but also one of 
the most artistically perfect poems in any language. Finally, 
the poem in which Milton bade farewell to the Muse, and in 
which he reverted to the dramatic form, proves that to the very 
end his right hand had lost none of its power or cunning. 
Samson Agonistes is the most powerful drama in the English 
language after the severe Greek model, and it has the additional 
interest of being so contrived that, without any deviation from 
the strictly objective incidents of the Biblical story which it 
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enshrines, it is yet the poet’s own epitaph and his condensed 
autobiography. , ’ 

Much light is thrown upon Milton’s mind in his later life, and 
even upon the poems of that period, .l:^ his posthumous Latin 
Treatise of Christian Doctrine, It differs from all his other prose 
writings of any importance in being cool, abstract and didactic. 
Professing to be a system of divinity derived directly from the 
Bible, it is really an exposition of Milton’s metaphysics and of 
his reasoned opinions on all questions of philosophy, ethics and 
politics. The general effect is to show that, though he is rightly 
regarded as the very genius of English Puritanism, its represen¬ 
tative poet and idealist, yet he was not a Puritan of what may bo 
called the first wave, or that wave of Gilvinistic orthodoxy 
which broke in upon the absolutism of Charles and Laud, and 
set the English Revolution agoing. He belonged distinctly to 
that larger and more piersistent wave of Puritanism which, 
passing on through Independency, and an endless variety of sects, 
many of them rationalistic and freethinking in the extreme, 
devdoped into what has ever since been known as English 
Liberalism. The treatise makes clear that, while Milton was a 
most fervid theist and a genuine Christian, believing in the 
Bible, and valuing the Bible over all the other books in the world, 
he was at the same time one. of the most intrepid of English 
thinkers and theologians. (D- Ma.; X.) 

Considerable interest attaches among collectors to the variety 
of prints representing portraits of Milton. So far as the original 
contemporary portraits are concerned, which have 
inspired the large numlwr of engravings, the following ” ’ 
may be mentioned : (!■) The existing Jimssen painting, i6i8 
(“ aetatis suae lo”), which belonged to Mrs Milton. (2) An 
unknown painting of 1623 (? 1620), from which was taken an 
engraving in the Gentleman’s A/agasine for September 1787 
(“ act. suae la ”). (3) The " Onslow ” painting of Milton when a 
Cambridge scholar (lost), which belonged to Mrs Milton and in 
J794 was in Lord Onslow’s possession; a copy by Van der Gucht 
was made for Lord Harcourt and is still at Nuneham. (4) 
William MarshaFs engraved frontispiece to Moseley’s edition of 
the poems (1645). (S) William Faithome’s engraving of Milton 
from life, at the age of sixty-two, in Milton's History of Britain 
(1670). (()) Faithome’s original drawing for the above, belonging 
in 1909 to Sir R. H. Hobart. (7) The Bayfordbury (or Tonson) 
drawing (probably by Faithornc, or (?) by White or Richardson) 
at Bayfordbury Park near Hertford. (8) A drawing by George 
Vertue in Dr Williamson’s collection. (9) A clay bust (? by 
Pierce or Simon) at Christ’s Callege. (1 o) A miniature by Cooper 
(1653), which is, however, considered by Dr G. C. Williamson not 
to be of Milton at all. (11) A painting by Pieter Van der Plas 
(d. 1704) in the National Portrait Gallery. (12) An oil painting 
at Christ’s College. (13) The “ Woodcock ” miniature of Milton 
when about forty-eight. In Poets’ Comer, Westminster Abbey, 
a bust by Rysbrack was put up in 1737. A monument in St 
Giles, Cripplegate, by John Bacon, R.A., was erected by Samuel 
Whitbread in 1793; and a modern statue by Horace Montford 
also stands there. A memorial window in St Margaret’s, West¬ 
minster, with an inscription by J. G. Whittier, was presented 
by G. W. Childs, of Philadelphia. 

UTni.ioGRAPHY.—^MSS. of the poems of Milton’s earlier period in 
his own handwriting are preserved in the library of Trinity College, 
Cambridge. These are not enumerated among the gifts made by 
Sir Henry Newton Puckering in 1691, but presumably belonged to 
him, and came to the library at his death in 1700, as they were found 
by Charles Mason, a fellow of the college, among papers and books 
which had been his. They were bound in a folio volume by the 
care of Thomas Clarke, afterwards master of the rolls, in 1736. 
Besides the poems, with many interlineations and correction.s, 
the MS. contains suggestions, and in some cases fully developed 
plans, for works generally dramatic in form. This manuscript volume 
invaluable as an index to Milton's methods of work, was reproduced 
in facsimile (Cambridge, 1899) by W. Aldis Wright. 

The first complete edition oiThe Poetical Works of Mr John M Mon 
. . . was printed by Jacob Tonson in 1(195. fu 1732 Richard 
Bentley put forward a curious edition of Paradise Lost in which long 
passages were rejected and placed in the margin on the ground that 
they were interpolations made possible by Milton’s blindness. 
The Latin and Italian poems, with a translation by William Cowper, 
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we printed by W. Hayley in 1808. The most im]«rtftntof the 
numerous later editions of Milton’s poetical works are by H. J. Xodd 
(o yols., i8ot)’ J. Milford (" AJdine edition," 3 vols., 1832); T. 
Keightley (2 vols'., 1859), whose note.s are most original and interest¬ 
ing; O. Masson Library " or " Cambridge edition," 3 vols., 1874; ol 
which a new edition appeared in 1890, with memoir, introduction, 
notes and an essay on Milton’s Euglish and versiheationj; John 
I'radshaw (new " Aldiiic edition," 2 vols., 1892); also a careful reprint 
retaining the pecidiarities of the earlier printed copies, by H. C. 
Beeching (" Oxford edition," 1904I; and another, with variant 
readings, by W. Aldis Wright (Cambridge University Ib-ess, 1903). 
The prose works were first partially collected in 1097. They were 
edited by J. Toland (3 vols., ibpS), by C. Symmons (7 vol.s,, 180&), 
by Pickering (8 vols., 1851) with the poetical works, and by ]. A. 
St John for Bohn's "Libraries” (5 vols., 1848-1853). There are 
nuiiierou-s annotated editions of ss|>arate works. 

The earliest life of Milton is contained in Wood MS. D. 4 in tlie 
Bodleian Library, Oxford, and was printed in the Eng. Hist. Review 
for January 1902, akso by E, S. Parsons in Colorado College Studies, 
No, X (1903). The author, who sympathized with the poet's 
political views, is unknown, but the name of Milton’s friend, Ur 
Nathan Paget, is suggested, ills account foniu'd the basis of the 
hte guen by Anthony A Wood in Easti oxonicnecs (lOgr). Wood 
was also indebted to John Aubrey, whose Brief Lives were not printed 
until later. The life by his nephew Edward f-*hillips was prefixed 
to the Letters 0/ State printed in 1(194, and reprinted by William 
Ooflwm in lus Lines of L. and J. Bliillips (1815). Samuel John.son’s 
famous Life of Milton (1779), which cont.ains some valuable criticism, 
i^ written from a sonu'wbat unfriendly standpoint. The records 
ot Milton’s olheial life, available in the State Papers, were first 
made use of by H. J. Todd tn a third edition (1829) of Ills Milton. 
All the available information was gathered in I'rotes.sor Masson's 
Lth- of John Milton: narrated in Connexion with the I'olitiial, Erelesi- 
nsticai and Literary History 0 / his Time (G vols., 1859 1880, with 
index. 1894; new ed. of vol. j., 1881) which contains ample reference 
to original authorities. Shqrter works are Milton und seme Zeit, 
2 pts., 1877, 1879), by Alfred Stern; Milton (1879), by Mark 1 ’alti.son 
in the ’’ English Moil of Letters ’’ series, and Life of jolin Mittini 
{i«0o) by Dr Richard Garnett in the " Great Writers series, witli 
a bibliopaphy by J. P. Anderson. 

The sources ol Paradise Lost have given rise to much discussion, 
it has been supposed to owe something to Adanio, a comedy’ by 
Giovaiim Battista Andreini (t578-1 (i52).lo the /’ara/i/iraseassociated 
with llio iiatno of Caedmon which was printed at Amsterdam in 
1055 by Erancis Junius, and to the l.ueifer and other plays of Joost 
van dtin Vondcl. I’arallelisms between Vundel and Milton were 
pointed out by Mr I'.dmund Gosse in Literatures of Northern Europe 
(1879), and the eompiirison was earned further in Mr G. Edmund- 
son’s Milton and Vondcl: A Curiosity of Literature (TRR5), a book 
which aroused much discussion. A valuable contribution to Miltonic 
criticism wa.s made in 1893 by Mr Robert Bridges in an essay on 
Milton's Prosody. This was reprinted in 1901, with some additional 
matter and an essay on ’’ Classical Metre!, in Euglish Verse " by 
W. J. Stone. Amongst other critical essays should he mentioned 
es,says by Macaulay {Edinburgh Review, 1825); Walter Hagehol 
(Literarv Studies, vol. i., 1879); S. T. Coleridge {Seven Lectures on 
Shakespeare and Milton (185G); ICiwaitJ Doutleii {Transcripts and 
Studies, 18S8); Edmond Scherer (Efiidcs stir hi UU6rature eonleni- 
poraini , vol. vi., i88j) ; Augustine Birrell ( 0 /u'fcr second sevie.s 
1887); Walter R.aleigh {Milton, 1900); E. Allodoli, (jineanni Milton 
e I'iuHia (Prato, 1907). 

Concordaiiees ol Milton’s Poetieal Works were compiled by G. L. 
Prendergast (Madras, 185(1 1857); by C. J. Cleveland (18(17), based 
on a ve.'bal index usetl in an American edition 1853, of the Bnetual 
Works; by John Bradshaw (1894), by T.. E. Lockwood, Lexicon to 
the English Poetical Works of John Milton (New York. 1907). 

The tercentenary of Milton’s birth was celebrated in 1908 in 
Camliiidge. London and elsewhere. An exhibition of the portraits 
of Milloii, authentic and supposed, with a great collection of valuable 
editions of the poet’s works, was held in (tine and Jnlv at’Christ’.s 
College, Cambridge. The catalogiie ol tills exhibition, drawn up 
by Dr G. C. Williamson, forms a valuable bibliography anti icono 
graphy of the poet. A collection of Milton autographs, early editions 
and portraits was also held in December at the British Museum, 
and the anniversary' itself was celebrated by a special meeting of 
the'British Academy, at which papers bv Professors W. J. Coiirlhope, 
Edward Dowden and others were read. There was a religious 
service at St Mary-le Bow, Chcapside, and a banguet at the Mansion 
Honsi. 

MILTON, a township of N.E. Norfolk roiinty, Massachusetts, 
IJ.S.A., about 7 m. S. of Boston, the Neponset river forming a 
large part of its N. and N.W. boundary. Pop. (1890), 4278; 
(iqoo), 6578, of whom 1840 were foreign-burn; (iqio, U.S. 
census), 7924. It is served by the New York, New Haven & 
Hartford railway, and is primarily a residential .suburb of Boston, 
with.^ich it is connected liy electric lines. The township 
cov9^"^.,aKa of about 13 sq. m., and includes the villages of 


Milton, East Milton and Mattapan. The country is rolling and 
billy, the Blue Hills (with the exception of a part inclu(i)ed in 
Braintree in 1712 and now in Quincy) lying in Milton. On 
Great Blue Hill, the highest (635 ft. above tide-level), great fires 
were kindled at the news of the repeal of the Stamp Act, of the 
adoption of the Declaration of Independence, and of the sur¬ 
renders of Burgoync and Cornwallis; beacon fires were burned 
during the American War of Independence; an “ observatory ” 
for tourists was built at an early date; and in 1885 the Blue Hill 
Observatory for meteorological investigation was established by 
Abbott Lawrence Rotch (b. 1861), who made important investi¬ 
gations concerning clouds, and attracted attention by his use of 
kites for obtaining meteorological data. Milton Academy (a 
non-sectarian school) was founded in :798, opened in 1803, and 
suspended in 1867; u new academy was opened in 1885. There 
is a public library, which was opened in 1871, and in 1909 had 
more than 20,000 volumes. Cunningham Park is under the 
control of the trustees of a fund left fur the benefit of the town¬ 
ship, and contains a gymnasium, skating-pond, Unnis courts, 
&c,, open to townspeople only. Hutchinson Field, another 
public park, is a part of the estate of the last royal governor, 
Thomiis Hutchinson: Governor Jonathan Belcher also lived in 
Milton for a time. There are two granite t|uarries in the town¬ 
ship immediately north-west of the Blue Hills; the granite is of 
the " dark Quincy ” variety—dark bluish grey in colour—and 
is used chiefly fur monuments. Milton, originally a part of 
Dorchester, was first settled in 1640, and was called Lfncata- 
quissett. The township was separated irom Dorchester and 
incorporated in 1662. It owes its name either to its early paper 
and grist mills (Milton being abbreviated from Miiltoaii) or to 
Milton Abbey, Dorset, whence members ol tlie Tucker family 
came, it is suppo.scd, to Milton about 1(162. In 1712 the Blue 
Hill kinds were divided between Milton and Braintree, and in 
1868 part of Milton was included in the now township of Hyde 
Park. In Milton, on the gth ol Sc]jtember 1774, at the house of 
Daniel Vose, a meeting, adjourned from Dedham, passed the 
bold “ Suffolk Resolves ’’ (Milton then being included in Suffolk 
county), which declared that a sovereign w liu breaks his compact 
with his subjects iorfeits their allegiance, tliat parliament's 
repressive measures were unconstitulional, that tax-collcctor.s 
should not pay over money to the royal treasury, tliat the towns 
should choose militia officers from the patriot party, that they 
would obey the Continental Congress and that they favoured a 
Provincial Congress, and that they would seize crown officers as 
hostages for any political prisoners arrested by the gove: nor; und 
recommended that all persons m the colony should abstain from 
lawle.ssncss. 

See A. K. ’t'eele, liisiorv of Milton, Mass., 1(140 to jSSr (Milton, 
1887). 

MILTON, a borough of Northumberland countv, Pennsvl- 
vania, U.S.A., on tlic Susquehanna river at the moutli ol Lime¬ 
stone Run, about 66 m. N. of Harrisburg. Pop, (1890), 5317; 
(lyoo), 6175, of whom 166 were foreign-born, ft i.s served by 
the Pennsylvania and the Philadclpliia & Reading railways, 
and is connected with Lewisburg and Vt'atscntown by an electric 
line. Milton has an attractive public park, is in an agricultural 
region, and has various manufactures. It was founded in J792, 
and incorporated as a borough in 1817. In 1880 it was in great 
part destroyed by fire. 

MILWAUKEE, a city and the county-scat of Milwaukee 
county, 'Wisconsin, U.S.A., the laige.st city of the state, at the 
mouth of the Milwaukee river on the V\'. sliore of Lake Michigan, 
about 85 m. N. of Chicago. Pop. (iqoo), 285,315 ; (1910). 
37.f 8.S7. The Milwaukee river entering the city from tlie 
north is joined about J m. from its mouth by tlie Menominee 
flowing from the west and a short distance from the lake, by the 
Kinnikinnic flowing from the south. These rivers are navigable 
for lake traffic into the heart of the city. Milwaukee Bay, into 
which their combined waters empty, is an inlet of I^ake Michigan, 
about 6 m. across. By the construction of extensive piers and 
Jireakwaters a fine harbour of refuge has been created; and its 
inner harbour is deep enough for the large.st lake-steamers. 
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From the shore of the lake the land rises, rather ahruptly in 
most places, to a height of from’ 75 to 100 ft. From a broad 
plateau overlooking the lake the land slopes gradually westward 
to the river, again rising on the north, west and south to a 
height of 125 ft. or more. The rivers separate the city into three 
distinctly marked divisions of varying character kndwn as the 
east, west and south sides. The manufactories are largely on 
the “ fiats ” along the rivers and on the south side. The erten- 
sive use as building material of cream-coloured brick made in 
the vicinity gives the city its nickname, the “ Cream City.” 

The city has many beautiful parks and squares, the most 
picturesque of which is Juneau Park, along the lake bluff. It 
contains statues of Leif Ericsson and Solomon Juneau. Other 
paries are Lake Park, also on the lake shore, at North Point, 
where stands the waterworks pumping station with its tall tower; 
Riverside and Kilboum Parks, east and west respectively of the 
upper Milwaukee river, in the northern part of the city, Washing¬ 
ton Park on the west side, containing a menagerie and a herd of 
deer; Sherman Park on the west side, and Kosciusko, Humboldt 
and Mitchell Parks on the south side. McKinley Park on the 
lake shore south of the city, and Whitefish Bay 6 m. north of the 
city, are popular bathing resorts. In addition to the statues in 
Juneau Park there is a statue of KosciuSko in the park of that 
name; one of Washington and a soldiers’ monument on Grand 
Avenue; a statue of Henry Bergh in front of the city-hall; one 
of Robert Bums in the First Ward Park, and, in Washington 
Park, a replica of Ernst Rietschcl’s Schiller-Goethe monument m 
Jena, gi\en to the city in 1908 by the Germans of Milwaukee. 
Of the several cemeteries, that of Forest Home, south-west of the 
city, is the largest and most beautiful. The city is well sewered, 
and has an excellent water-supply system owned by the munici¬ 
pality and representing an investment of more than $5,000,000. 
The water is obtained from Lake Michigan through an intake 
far out in the lake. Through a tunnel J m. long, constructed in 
1888, water is pumped by means of one of the largest single 
pumps in the world from the lake into the upper Milwaukee 
river, which is thus completely flushed by fresh water every 
twenty-four hours. 

Milwaukee is one of the most healthful of the larger cities of 
the United States. Its average annual death-rate for 1900-1904 
was 13'(). The proximity of Lake Michigan cools the atmosphere 
in summer and tempers the cold in winter. As a result, the 
extremes of heat and cold are not as great as those in most 
inland cities. The mean monthly temperatures vary between 
20° in January and 70° in July, with extremes of 100“ and — 25°. 
The mean annual precipitation is 31-4 in. 

Svbufhs - Milwaukee proper occupies 22* sq. m., a small area as 
coniparecl with other cities near it in ^pulafion— Detroit (36 sq. m.) 
and WasliiiiRton, U.C. (OyJ sq. m.). As a result, the population 
has overflowed into several populous suburbs industrially a part 
oi a '' Rrcater " Milwaukee. Of these by far the most important 
are the township of Wauwato.sa (pop., IQ05, state census, 11,132), 
and the city of thc'’9ame name, separated from the township in 1897 
and having in lyofl a jxipulation of 2913; the city and township arc 
on the Menomiuce river, immediately adjoining the city on the 
west. The, first settlement was made here in 1835. Wauwatosa 
has important manufactures, including machinery, brick, lime, beer, 
chemicals and wooden-ware, and extensive market gardens and 
nurseries and valuable stone quarries. It has a Carnegie library, 
and is the seat of an Evangelical Lutheran theological seminary 
(18O5), of Lutheran homes for the aged and orphan, of the Milwaukee 
county hospital for the insane, of the Milwaukee sanatorium for 
nervous dise.ases, and of the north-western branch of the national 
soldiers' home, whicli has grounds covering 385 acres and with main 
ijuilding and barracks aflording quarters for over 2000 disabled 
veterans, and has a hospital, a theatre, and a library of 15,000 
volumes. Within the limits of Wauwatosa also arc the State Fair 
grounds. Other suburbs are West Allis (pop., 1905, 230O; local 
est,, 1908, 7500), an incorporated rapidly growing manufacturing 
city on the west; Cudahy (pop., 1905, 255O), a manufacturing 
village south of Milwaukee, largely devoted to meat packing; South 
Milwaukee (pop., 1905, 6283), an incorporated city with several 
large manufactories, and North Milwaukee (pop.,'1905, 123b), a 
village immediately adjoining the city on the north. 

Public Buildings, Institutions, 6-c.—The principal public building 
in the city is the Federal building (1895-1898), the post office, custom¬ 
house and local headquarters for the United States courts. The 
public library and museum, on the north side of Grand Avenue, in 
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addition to an excellent collection of natural hiitory, palaeontol^y, 
i!tc., contained in 1909 a library of about 190,000 vedumCe. The 
city-hall on the east side is surmounted by a tall clock-tower 
containing one of the largest bells in the world. The 1 -ayton Art 
Gallery contains one of the best collections of paintings west of the 
Alleghanios. The chamber, of commerce, and the Pabst, Mitchell, 
North-Western Life Insurance, Germania Sentinel and Wells build¬ 
ings, are among the principal business structures. In Milwaukee 
are St John's Roman Catholic Cathedral and All Saints Protestant 
Episcopal Cathedral—the city is the see of a Roman Catholic arch¬ 
bishopric (established in 1892) and of a Protestant Episcopal 
bishopric. Among other church structures are Plymouth Congrega- 
tionah Westminster Presbyterian, Church of Gesu (Roman Catholic) 
and Trinity Lutheran. The hotels Include the Pflster on the east 
side and the Planklnton, the Republican and the Schlitz on the west 
side. Among the theatres are the Davidson, Majestic, Schubert, 
Dijou, Alhambra and the Pabst German. During the summer there 
are open-air theatres in several private parks or "gardens." The 
sociafclubs include the Milwaukee, Deutscher-Conoordia, University 
and Marquette clubs. The predominance of Germanic influence 
in the city is evidenced by at least 75 musical clubs and numerous 
Turnverein societies. There are 12 hospitals (3 of them city in¬ 
stitutions), 6 orphan asylums, 4 homes for the aged, a foundlings' 
home and a state industrial school for girls. 

The educational institutions are numerous. Marquette University 
was established in 190b by a union of Marquette College (r88i), a 
Roman Catholic school of high rank, and existing schools of medicine, 
ptiarmacy, dentkstrj' and law; in 1908 it added a department of 
engineering, and in that year it had 81 instructors and O30 students. 
Milwaukee-Downer College (for girls), in the north-east part of the 
city was established in 1895 by a consolidation of Milwaukee College 
for girls, and Downer College, formerly at Fox Lake. Other in¬ 
stitutions are Cnncordia College (t88i, Lutheran), a state normal 
school (1 880 ), the Wisconsin College of physicians and surgeons 
(t8g3),the national German-American teachers’ sOminary (normal), 
Jlilwaukeeacademy (1804), Milwaukee I'niversity school, Milwaukee 
school oi engineering (1904), Milwaukee Turnverein school Cl 
physical culture, one ol the largest schools of the sort in the Ibiiled 
States, St John's Catholic institute. Our Lady of Mercy academy 
(Roman Catholic), Wisconsin academy of music, the Wisconsin 
school of art (art students' league), a Catholic normal school, 
St Rose's manual training scliool, the industrial chemical institute 
(the only technical school for brewers in the United States) and 
.several business and commercial schools. At St Francis, adjoining 
the city on the south, is the seminary of SI Francis of Sales (Ronmn 
Catholic), and St Joseph's institute fur deaf mutes (Roman Catholic). 
The Milwaukee public school system comprises four liigh schools, 
a high school of trades, and in addition to the ordinary grades, a 
kindergarten department and day schools lor the bHnd and deaf’. 

Transportation .—Milwaukee is favourably situated commercially, 
with excellent facilities for shipping both by lake and rail afforded 
by four trunk lines and a dozen lines of lake steamboats. It is 
served by the Chicago & North-Western, the Chicago Milwaukee 
& Si Paul, the Minneapolis St Paul & Sault Ste Marie, the Grand 
Trunk and the P^re Marquette railwaj’-s. The last-named connects 
with the main line at Ludington, Michigan, liy means of a railway 
fen y across Lake Micliigan; the Grand Trunk has a railway terry 
from Milwaukee to Grand Haven. The city’s extensive street railway 
system connects with inlerurban electric lines leading to Waukesha, 
Oconomowoc and Watertown oil the west, Sheboygan and Fond du 
Lac on the north, and Chicago and intermediate points along the 
lake shore on the south. 

Trade and Commerce.—Commercially Milwaukee is one of the 
most important of the inland cities oi the United States, although 
its trade is largely domestic. 11 is a distributing point for a con¬ 
siderable part of Wisconsin, and several states farther west, its 
wholesale business aggregating about $350,000,000 annually. The 
country produce sold in Milwaukee averages about $75,000,000 
a year in value. The chief commodities of trade are coal, grain, 
lumber, flour and various products of the city's own manufactories. 
Milwaukee is an important grain-shipping port—in 1908 it shipped 
28,018,519 bushels of grain and 3,752,033 barrels of flour, and its 
25 elevators have a capacity of over 12,500,000 bushels. It is one 
ot the largest distributing centres in the country for coal, which 
is received by lake, and stored in enormous coal docks for trans¬ 
shipment by rail throughout tlie west and north-west. The city 
is a port of entry, and in 1908 its imports were valued at $3,080,437, 
and its exports at only $75,525. 

Manufactures .—In 1905 the total value of Milwaukee's factory 
products was $138,881,545, 25-3 % more than in 1900. In the 
manufacture of malt liquors and malt Milwaukee .stands first among 
the cities of the United States and of the world. The total value 
of these products for 1903 was $29,909,248, of which $22,134,580 
was the value of malt liquors and $3,774,668 was the value of malt 
In 1905 Milwaukee manufactured 77-1 % of the malt liquors manu¬ 
facture in the state and 7-4 % 01 the entire product oi the United 
States. Other products exceeding $1,000,000 in value were; 
leather ($14,074,397), Milwaukee being second in the manufacture 
of leather among the cities of tlie United States; foundry and machine 
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shop products (tio,au;7S3); iron and steel I! $7,010,793); flour and 
griat-miU products (}o,32u,42t>); slaughtering and meat-packing 
products ($5,958,515); men\ clothing ($4,759,548); boots and 
shoes ($2,929,40;); uectrical machinery, apparatus and supplies 
($2,257,229); chewing and smoking tobacco ($1,966,930) and 
cigars and cigarettes ($1,540,019); iurniture ($1,767,290); trunks 
and valises ($1,623,310); hosiery and knit goods ($1,535,176); 
confectionery ($1,379,668); stoves and furnaces ($1,288,931); 
leather gloves anil mittens ($1,207,633); structural iron-work 
($1,037,217); wooden packing boxes ($1,024,750); and paints 
($1,015,774). Among Milwaukee's largest industrial establish¬ 
ments arc : the Pabst and the Schhtz breweries, on the west side 
of the city, the machine shops (35 acres) of the Allis-Clialmers 
Company at West Allis, employing about 5000 men and making 
engines of all .lands; and the plant of the iUinoia Steel Company, 
at Bay View on the south side, which covers 154 acres. The floiu' 
mills of Milwaukee have a capacity of about 12,000 barrels a day. 
Two of the city’s tunuerios are among the largest in America. In 
the Menominee river valley the peculiar cream-coloured Mihvaukee 
bricks are made. North of tlie city on the Milwaukee river are 
extensive cement works. 

Newspaperi,~The first newspaper in Milwaukee, the Advertiser, 
liogan publication in 1836. The first Gcrraan newsimper was 
established in 1844. In igog there were eleven daily newspapers, 
as follows: Evening Wisconsin (1847; Republican), Free Press 
(1901; Independent Republican), Journal (1882; Independent 
Jiemocrat), News (1886; Independent), and i'entnicl (1837; 
Republican), the oldest i>a]>er in continuous publication, JMi/y 
Commercial Letter (Commercial), Reporter (legal and commercial), 
Deiennik Milwancki (Polish), Kuryer Fuislii (1888; Republican; 
Polish), Germania Ahendpost (1872; Independent; German); and 
Her Herold (1854; Inde]ieii(lcnt; t;ernmn). Of more tlian a hundred 
other publications thirty-two, 10 monthly or quarterly and 22 
weekly, were published in German. There arc 5 Polish weekly 
jiublications, 3 Bohemian, i Italian and one periodical for the 
blind. 

Population .—The population of Milwaukee in 1840 was only 
1712. During the following decade there was a steady flow of 
immigrants from the eastern states and from Europe, with the 
residt that in 1850, two years after the admission of Wisconsin 
to the Union, the population was 20.0O1. The population at the 
succeeding decennial censuses was as follows: (i860), 4.;,246; 
(1870), 71,440: (1880), 315,587; (1890), 204,468; (1900), 285,315. 
In 1905, according to the state census, the population was 
312,948. The fact that out of a population of 285,315 in 1900, 
88,991 were foreign-born, and 235,889 were of foreign parentage, 
that .53,854 were bom in CTcrmanj-, that 124,211 had both parents 
born in Germany, and that 26.834 additional had one or the other 
parent born in Germany, stamps the cltaracter of Milwaukee’s 
population. The negro population in 1900 was only 862. The 
proportion of illiterates is small. Of the male population, aged 
10 years or more, only 3206 (2968 foreign-born wliites ; 194 
native-born whites) were illiterate in 1900. 

Government .—Milwaukee is governed under a city charter 
of 1874, providing the form of city go\ernmcnt most common 
in .\merica, a mayor (elected biennially) and a single hoard of 
aldermen. There are the usual administrative hoards whose 
members are appointed by the mayor, some of them with the 
approval of the board of aldermen, though the Hhard of school 
directors is elected by direct popular vole. Two boards of 
civil service commissioners, one for fire and police departments 
and one for all other departments, have supenision qver the 
city’s civil sen’icc. 

The assessed valuation of taxable proj>erty, in Ihc city, in Augu.st 
1906 was $201,585,127, of wlikli $157,6 ii,5Ik> represented realty 
and $43,973,567 personalty. 'J'hc valuation is about 60 of the 
actual value, 'the tax rate for all jiurjxises in lliat year was $2'2(1 
per $100. According to a special rejiort of the census the cost of 
the city govcrnnienl of Milwaukee in 3906 was smaller per capita 
than that of any oilier city in the country with a population of over 
300,000. At the close of the year 1 goo the total debt was $8,835,049, 
and the funded debt was $S,io6,5oo. 

History ,—^The first Europeans known to have visited the site 
of Milwaukee were Father Jacques Marquette, the Jesuit 
missionary, and his companion, Loui.s Joliet, who on their return 
in the autumn of 1673 to the mission of St Francis Xavier at 
De Pere from their trip down the Mississippi, skirted the west 
shore of Lake Miehigan in their canoes from Chicago northward. 
Milwaukee Bay is distinctlv marked in the map attributed to 
Marquette, the original of which is now in the Jesuit College at 


Montreal, Canada; it was discovered in a convent in Montreal 
by Felix Martin (1804-1886), of the Society of Jesus, and was 
copied by Farkman. In 1679 La Salle and his party probably 
stopped here on their way south, and in the Jesuit Relations of 
that year the name Milwaukee first appears, as “ Millioke.” 
This, and the various other spellings of the mime, attempted to 
reproduce the Indian name of the village here, which Kelton 
thinks was pronounced Minewagi and meant “ there is a good 
pxfinl ” or “ there is a point where huckleberries grow,” in allu¬ 
sion to the fertile soil. Doubtless the eoureurs du bois who at 
this time began to frequent the Wisconsin forests, touched at the 
bay many times within the succeeding years as the place was 
known to be a favourite rendezvous of the Fox (or Outagamie) 
Indians. In 3699-1700 Father St Cosme, a Recollct friar, was 
here, finding bands of Ma.scoutens, Fox, Winnebago and 
Potawatomi. He called the river “ Melwarik,” “ Melwarck ” 
and “ Meliwarik.” 

For more than half a century no definite reference to the place 
can be found. In 1760 its advantageous situation attracted 
the adventurous trader, Alexander Hcniy, the first Englishman 
luiown to have vi.siled the spot. Three years later (1763) there 
was a French fur-trading post here, but it is uncertain just when 
it was established or how long it was maintained. In 1795 
Jacques Vieau, a Frenchman in the employ of the North-Western 
Fur Company, established a permanent post here, which seems 
to have continued, under his direction, with practically no inter¬ 
ruption until 1820, when it was superseded by that of Aslor's 
American Fur Company. Vieau built a dwelling and a ware¬ 
house smd conducted extensive trading operations. In 1818 
there joined the settlement a young Erenchman named Laurent 
Solomon Juneau (i793-:8s6), who married one of Vieau's 
daughters and eventually bought out his business. Juneau and 
several others who arrived at about the .same time built homes on 
the cast aide of the river near the foot of the jiresent Wisconsin 
Street. Vieau's house and store was at this time on the soutli 
side. Milwaukee was on the direct route of travel between Imrl 
Dearborn (Chicago) and the flourishing settlement at Gretn Bay, 
and at once after the treaties between the United States and 
the Menominee in 1831 and 18.53 for extinguishing of the 
Indian titles, settlers began to come to the neighbourhood. A 
map of 1830 shows a small settlement on “Milwalky Bay "v,- 
and the treaty of the 8th of E'ebruary 1831 speaks of the “ Mil- 
wauky or Manawauky River.” Morgan L. Martin (1805-3887) 
of Green Bay, a lawyer and judge, and a delegate to Congress in 
1845-3847 from Wisconsin territory, explosed the harbour 
facilities in 1833 and made a map of the place which he called 
“ Milwaukic.” He entered into an agreement later in the sa333e 
year with Juneau and Michael Dousman for its development. A 
saw-mill was built in 1834, and settlers begun to arrive. I’he 
cast side was plaited in the summer of 1835, and ver)’ .soon after¬ 
ward the plat of a settlement on the west side was aLso recorded, 
Byron Kilboum being the chief projector and "proprietor of the 
latter. The rival settlements, officially known as Milwaukee 
East Side and Milwaukee West Side, bore tfie popular designa¬ 
tions of “ Juncautown ” and “ Kilbourntown.” A third .settle¬ 
ment, begun on the south side by George H. Walker and known 
as “ Walker’s Point,” was subsequently platted independently. 
The rivalry' between the east and west side towns was intense, the 
plats were so surveyed that the streets did not meet at the river, 
and there were hitter quarrels over the building of bridges. 
Milwaukee county was set off from Brown county in 38,54, and 
in 1836 the establishment of townships was authorized. Under 
this art the cast and west sides were independently incorposated 
in February 3837. A realization that the continuation of inde¬ 
pendent and rival corporations retarded growth eventually led 
to a compromise by which the two were united as twn wards 
of the same village in 1839, the autonomy of each being still 
recognized by an odd arrangement whereby each maintained 
practically independent management of its finances and affairs. 
Walker’s Point, the south side, was annexed as a third ward 
in 1845, ^ the three wards were incorporated as the 

city of Milwaukee, of which Solomon J uticau was elected first 
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.mayor. The influence of this early rivalry may be seen in 
several provisions of the existing city charter. 

About 1840 a stroi^ tide of immigration from Germany set 
in, continuing steadily for a half-century. It was greatly 
accelerated by the German revolutionary movements of the late 
’forties, which added to the city’s population a considerable 
element of educated Germans of the upper class. From this time 
the Teutonic character of the population was marked. The first 
newspaper, the Advertiser, began publication in 1836; the 
first bank was established in 1837. In 1839 George Smith 
and Alexander Mitchell established the Fire and Marine Insur¬ 
ance Company Bank. As “ Mitchell’s Bank ’' this institution 
was known for forty years as one of the strongest banking houses 
west of the Alleghanies, its notes passing at par during panics 
in which even the government issues were depreciated. Through 
it the Chicago Milwaukee & St Paul and other western railways 
were financed. Beer was first brewed in Milwaukee in 1840. 
Milwaukee was connected with Chicago by telegraph in 1849, 
and by railway in 1856. Previous to this, however, in 1851, 
the first train ran over the Chicago Milwaukee & St Paul railway 
to Waukesha, and in 1857 through trains were run over the same 
road to the Mississippi at Prairie du Chien. 

See J. S. Buck, Pioneer History of Milwaukee (4 voLs., Milwaukee, 
1S7O-1886); A. C. Wheeler, Chronicles of Milwaukee (Milwaukee, 
18O1); E. S. Mack, " Tlie Founding of Milwaukee" in Proceedings 
of Ike Slate Historical Society for lyob (Madison, 1907); and L. M. 
Larson, Administrative History of Milwaukee (Madison, Wisconsin, 
1908). 

HIMETITE, a mineral coaslsting of lead chloro-arsenate, 
(PbCl)Pbj(AsOj)j,, crystallizing in the hexagonal system and 
closely resembling pyromorphite {q.v.) in appearance and general 
characters. The arsenic is usually partly replaced by equivalent 
amounts of phosphorus, and there may thus be a gradual passage 
from mimetite to pyromorphite. The two species can, as a rule, 
only be distinguished by chemical analysis, and because of their 
close resemblance the less frequently occurring chloro-arsenate 
was named mimetite or mimetesite. from Gr. imita¬ 

tor. Crystals of pj^omorphite though usually optically uniaxial 
are sometimes biaxial, but in mimetite this anomalous 
cliaracter is almost always present; a cross-section of a hexa¬ 
gonal prism of mimetite shows a division into six optically 
biaxial sectors or a complex lamellated structure. In colour 
mimetite is usually yellow or brown, rarely white or colourless; 
the lustre is resinous to adamantine. The hardness is 3I, and 
the specific gravity Like pyromorphite, mimetite 

is found in the. upper parts of veins of lead ore, where it has been 
formed by the oxidation of galena and mispickel. WTien 
found in large amount it is of importance as an ore of load. 
The liest cry.stallized specimens are those from Johanngeorgen- 
stadt in Saxony and Wheal Unity in Cornwall. It was formerly 
found in considerable amount at Dry Gill in Cumberland, as 
six-sided barrel-shaped crystals of a brownish-red or orange- 
yellow colour an 4 containing a considerable proportion of pho.s- 
phoric acid; this variety has been called campylite, from Gr. 
Kn/«n!Xo!. curved, on account of the remarkable curvature of the 
faces of the crystals. (L. J. S.) 

MIMICRY, in zoology, the deceptive and advantageous 
resemblance presented by defenceless and edible species of 
animals to other species of animals living in the same locality, 
which are harmful or distasteful and are consequently avoid^ 
by all or by a majority of the enemies of the class to which the 
mimetic and usually the mimicked species belong. Mimicry 
is a specialform of protective resemblance, differing from ordinary 
protective resemblance as exemplified by the similarity of the 
resting goat-sucker to a piece of bark or of leaf- and stick-insects 
to the objects after which they are named, in that the imitated 
object belongs to the animal kingdom and not to the vegetable 
kingdom or to inorganic nature. Although, like protective resem¬ 
blance, quite independent of affinity between the organisms con¬ 
cerned in the likeness, mimiert' occurs most commonly between 
animals structurally similar, and therefore related, to one another, 
the relationship may be close or remote. For instance, the 
commonest and best-known cases are found in insects where 
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both mimic and model may belong to the same genus, snfo-family, 
family or order, or to different orders. More rarely it occurs 
between members of distinct classes of the same sub-kingdom, 
i.e. between spiders and ants or spiders and beetles; yet even in 
this case both mimic and model have in common certain funda¬ 
mental structural (mints to which the finishing touches complet¬ 
ing the mimetic likeness are superadded. Still more rarely 
mimicry exists between totally unrelated sjMcies like cater¬ 
pillars and snakes nr spiders and snails. But in no case does it 
appear that the modifications in shape and colour, which con¬ 
tribute to bring about a mimetic resemblance, are greater 
and more elaborate than those which result in the simpler 
examples of ordinary protective resemblance. ^ 

The principle of protective resemblance, for which the term 
mimicry, as above defined, was originally employed, was first 
explained by H. W. Bates. Subsequently the meaning of the 
word was extended by F. Muller to include cases of mutual 
resemblance between two or more noxious species inhabiting 
the same area. Hence the resemblances belonging to the first 
category are commonly termed “ Batesian mimicry,” and those 
belonging to the second category “ MiiUerian mimicry,” or more 
properly “ Mullerian resiemblance.” The difference between the 
two phenomena is essential and evident; but without experi¬ 
mental information os to palatability it is impossible to know 
with certainty to which of the two a particular case of mimicry 
is to be assigned. Over and over again extended knowledge on 
this point and inferences drawn from other facts have shown the 
certainty or probability of examples of mimicry being in reality 
“ Mullerian,” which were previously accepted without question 
as “ Batesian.” A simple illustration will serve to explain these 
two aspects of mimicry and to show the advantage in the struggle 
for existence that mimicry confers u()on the species concerned. 

There is a common English Syrphid fly (Eristalis tenax) known 
as the drone-fly from its resemblance to a large hive or honey bee. 
Honey bees arc protected from a large number of insect enemies 
because tl«y sting and are distasteful. Insect-eating birds soon 
learn to associate distastefulness with the size, form and colour 
of the bees, and consequently leave them alone after one or more 
trials. But flies of the drone-fly kind cannot sting, and, so far 
as is known, are perfectly innocuous and edible. The advantage 
to the fly of its deceptive resemblance to the bee is theoretically 
perfectly evident and practically ran be demonstrated by 
experiment. It is in the first place a matter of common know¬ 
ledge that human beings who have been taught to avoid handling 
bees invariably fear to touch drone-flies, unless specially trained 
to distinguish the one from the others. Moreover, Professor 
Lloyd Morgan found that young birds that had tasted and re¬ 
jected workers of the hive bee as unpalatable subsequently 
refused to taste not only drones, which have no sting, but also 
drone-flies. So far as our information at present extends the 
resemblance between these two insects is a simple case of mimicry 
in the Batesian sense of the word. That is to say, an edible 
species is protected by resembling one that is inedible. But if it 
be discovered, as is possible, that the drone-fly is also inedible, 
the mimicry must be a.scribed to the Mullerian category, and the 
reason for it becomes less evident. In what way, it may be asked, 
are two or more distasteful species of insects, occurring in the 
same locality, benefited by resembling each other ? The 
ingenious explanation suggested by Fritz Muller for similar cases 
met with in butterflies Ls probably the true answer. This 
explanation depends upon what is now an experimentally demon¬ 
strated fact that insectivorous birds, and probably other animals, 
have no instinctive knowledge of what insects are edible and what 
inedible. This knowledge is acquired by exjierience; and since 
it is not, at all events as a rule, taught by the first taste to any 
1 individual bird, it is reasonable to infer that a considerable 
I amount of injury, sufficient to disable if not to kill, is annually 
inflicted upon insects belonging to species protected by distaste- 
fulness or kindred qualities. Now insects that possess noxious 
attributes, and the same is true of other animals, usually have a 
conspicuous warning coloration which appeals to the eyes of 
enemies and helps them to remember more easily the cause of on 
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unpleasant experience, helps in fact to establish a psychiod 
association between a particular style of coloration and a nasty 
taste or a painful wound. This being so, it is evident that if all 
the distasteful species m a given area are differently coloured, 
some individuals of all the species will be annually sacrificed to 
the experimental tasting of inexperienced foes before the numer¬ 
ous lessons have been learnt. But if all the species in question 
resemble each other the resemblance will be mutually beneficial 
to them because the association between the two attributes they 
have in common, namely distastefulness and a particular scheme 
of colour, will be rapidly established. One lesson only, instead 
of many, has to be learnt; and once Icamt at the expense of a few 
individuals of cne or two species it will thereafter be applied 
indiscriminately to all. Tins type of mimicry has. been well 
defined by Proiessor E. B. Poulton as the unification of warning 
colours. 

Since belief in the adequacy of the two theories, above outlined, 
to account lor the facts they profess to exphun, depends ultimately 
u|)on the testimony that can be broughl lorward ol the usclulnesa 
ol warning characters, of the deception of mimicry and of the capacity 
for learning by experience possessed by enemies, it is necessary to 
give some of the evidence that has been accumulated on these points, 
(l) In South America there are butterllies formerly grouped as 
Heliconidae which are conspicuously coloured, slow ol flight and 
abundant hi individuals so as to be susceptible of easy capture. 
They possess scent glands. By observation and experiment it was 
discovered independently by Messrs Bates, Wallace and Bell that 
they arc not atucked by birds nor by many other enemies that 
prey upon unprotected Lepidoplei'a* (2) As the result of a series 
of trials made in OUcutta F. Finn came to the conclusion that young 
birds h,%vc 110 instinctive knowledge of the unjialatability of dis¬ 
tasteful insects, hilt that experimental tastmg soon teaches them to 
recognue and avoid species they have previously rejected with 
disbkc, and that .having once loamt the lesson they long remember 
it. (3) That birds may also be deceived by insects that mimic 
those they have found to be uneatable has been shown by the above- 
quoted experiment with the drone-fly and the lioney-hees made by 
Professor Lloyd iiorgan. Uc also found that chickens llial had been 
iycn meal nioistentxl with quinine and placed upon glass slips 
anded black and yellow, afterwards refused to touch meal moistened 
with water and spread upon the same slips, although they had 
previously oaten it with readiness oft plain coloured slips. With 
two exceptions, these chickens that had luarnt to associate black 
and yellow handing with a bitter taste also refused to touch the 
caterpillar of the cinnabar moth (F.uchelia jacobaeae ). which is banded 
with these colours. Moreover, young birds that had been taught 
by experience that these caterpillirs are uneatable also left wasps 
untouched. (4) Guy Marshall once oflered to a baboon a dis- 
tcistcful butterfly (Acraea anemosa), holding the insect in such a 
way as to display its bright red and black markings to the monkey. 
It was taken but rejected after being tasted. A specimen of another 
butterfly {Precis sesamus) which mimics the Acraea was then oHcred 
in tlie same manner. The balxiun took it, held it in her hands tor 
a few moment;., and then let it escape uninjured without trying to 
taste it. But when another butterfly of the same species, but with 
the wings cut off, was offered to her she promptly ate it without 
Showing any sign of dislike. The results of this experiment with the 
baboon and of those with the birds are precisely what would be 
expected if tlie tlieory of mimicry is true. Experiments to test 
distastefulness have also been made with various kinds of insecti¬ 
vorous Arthropoda, like 9]iiders and mantises. These experiments 
have shown that Artliropods also have their likes and dislikes in 
the matter of insect food and frequently refuse to eat insects which 
are warningly coloured and arc distasteful to vertebrated enemies. 
They appear, however, to have no appreciation of mimetic and warn¬ 
ing colours, and liave therefore not influenced in any way the evolu¬ 
tion of mimetic resemblances dependent upon hues and pidttems. 
Nevertheless, as explained below, it seems to be -highly jirobablo 
that ant-imitatmg iii.socts and spiders, when the resemblance is 
dependent to a greater extent ujion sisc, shape and movement than 
upon tint, have acquired their mimetic likeness especially to protect 
them from the attacks of such insect-enemies as predaceous wasps 
oi the family Pompilidae, fUes of the family Asilidae, and from so- 
called parasitic liymciioptcra of the family Ichneumonidae, as well 
as from other insect-eating Arthropods. 

The term mimicry has also been applied to resemblances of a 
different kind from, the two enumerated above—resemblances, 
that is to say, by which predaceous species arc .supposed to be 
enabled to approach or mix without detection with animals they 
prey upon or victimize in other ways. To Uiis end the resem¬ 
blance may be actually to the species victimized or preyed upon 
or else to a species wUch the species preyed upon does not fear. 
This ph^menon is termed “ aggressive mimicry ” as opposed to 


the Batesian and Mullerian phenomena, which ore termed 
“ protective mimicry.” A few po.ssible cases of aggressive 
mimicry are enumerated in the following summary of some of the 
recorded coses of mimicry in different classes of the animal 
kingdom; but the phenomenon is of comparatively rare occur¬ 
rence, and the supposed instances may be susceptible of other 
interpreutions, excluding them altogether from mimicry, or 
bringing them under the Batesian or Mullerian interpretation of 
the phenomenon. 

Among mammalia there arc no certain cases of mimicry known. 
It has been claimed that tlic resemblance between sonic oi the 
Unentdl Iree-shrews of the genus Tupaiu and squirrels comes under 
the category of aggressive mimicry, the tiqiaias Ixing enabled by 
their likeness to approucli and pounce upon small birds or other 
animals which, mistaking them for the vegetiible-feeding .squirrels, 
make no eilort to get out of the way. But this hyiiothesis c.innot 
be accepted as furnishing a satisfactory explanation of the likcnc.sR. 
For in the first place there seems to be no good reason for thinking 
that llie 'I'upaias feed to any considerable extent upon prey ol that 
kind, and in the .second place tlie resemblance is due to characters 
which may be merely adaptations to a similar mode of life. A long 
and busily tail, lor instance, is a useful balancer and is a not un¬ 
common feature in mammals wliich lead an active arboreal life. 
Similarly tlie dull coloration of tlie two sets of animals is very pos¬ 
sibly ]>rocryptic and serves to hide both shrews and squirrels from 
enemies. Hence tliere seem to be good reasons tor regarding the 
likeness in question as due to similarity in habitat and not as mimetic. 

In East and South .Mnca there is a genus of Mustclidae known as 
Jetnnyx {Zunlla) which possesses a foetid odour and E wariungly 
coloured with black and white bands alter the manner of skunks. 
There also occurs in Soutli Africa anotlier member of this iamily 
[Poeciiogak albinucha) , whicli is very similarly coloured. It is possible 
that this resemblance is mimetic in the Batesian sense of the word, 
and that the Poecilogale, if inoffensive, profits by its likeness to the 
highly offensive and warningly coloured Idunvx. But, on the 
other hand, Poectlogair may itself be a protected form since .sub- 
caudal stink-glands are commonly found in specias of tlie weasel 
tribe. 11 tins be tlie case the two species probably furnish an 
inslaiice of true Mullerian mimicry. In South America there is 
considerable superficial resemblance between (he little bush dog 
{Speoihvs venaticus) of Guiana and Brazil and liir large weasel-like 
annnal of tlie same countries—the tayra {(lotera barbara). The 
tayra is, when adult, black beneath anil on the legs, and not un¬ 
commonly has a considerable quaiitily ol greyish hair oti the head. 
In these particulars, as well as in size and shortness oi leg, the dog 
resembles the weasel; and since there are good reasons for believing 
that the latter is protected alike by terocity and stink-glands, it is 
quite jiussiLiie that the dog, of unusual coloration and form toe the 
Canidae, is protected from the attacks of puma.s, jaguars anil ocelots 
by his likeness to the tayra. 

A few cases of mimicry have been recorded in birds. The common 
cuckoo and some other sjjccies iiiliabiting Africa and Asia closely 
resemble sparrow-hawks. Some cuckoos are singular lor their liabit 
oi using the nests of smaller birds to lay their eggs in, so that the 
young may be reared by foster-paronis; and it has been suggested 
that the object of the likeness exhibited to the hawk is to enable 
the cock cuckoo eitlier to frighten the small birds away from their 
ne,sts or to lure tliem m pursuit oi liim, while tlie hen biril quietly 
and without mole.station disposes oi her egg. The fact that both 
•sexes of the cuckoo resemble the hawk does not necessarily prove 
this suggested explanation to be false; but if it lie true tiiat the 
smaller pas-serine birds are duped bv fhe similai^ty to the bird of 
prey, it may be. that the cuckoos themselves escape molestation 
from larger hawks on account of their resemblance to tlie sparrow- 
hawk. Anothei species of this' group, the lil.ick cuckoo of India, 
apparently mimics the black drongo-shrike {Diernrus alerV the 
resemblance between the two species being very close. The drongo 
is a fierce and powerful bird which will not tolerate a strange bird 
of the size of a cuckoo near its nest, yet on account ol its resemblance 
to the drongo, the hen cuckoo is enabled, it lias lieen claimed, to 
lav her egg in the nest of the drongo, which mistakes the cuckoo 
for one of its own kind. In this case also both sexes of tlie cuckoo 
mimic the drongo, whereas according to the theory it would be 
necessary for the hen bird alone to do so. Tliis suggests that the 
resemblance to the pugnacious drongo may be beneficial in protect¬ 
ing the defenceless cuckoo from enemies. 

Some observations, however, of Guy Marshall on the inedibilitv 
of certain birds suggest that the resemblance between cuckoos and 
hawks on the one hand and cuckoos and drongos on the ol^cr may 
bi' susceptible of another explanation in full agreement with the 
theory of mimicry as propounded by Bates. He found that a South 
Atrican drongo (Dicnmis {BucHanga) assimilis) was rejected after 
one or two attempts to cat it by a hungry mongoose {Herpestes 
solera) which had been starved for purpo.ses of the experiment, 
llic drongo is blue and black and is, he believes, warningly coloured. 
The same mengoose also refused to eat a kestnil {Cetchteis rupico- 
hides) and a hobby {Falco subbuUo), although it devoured certain 
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oUxer birds th^t were givien to it. It is clearly possible} tberelore, 
that cuckoos which mimic drongos and hawks may.be protected irom 
those enemies w'hich iind these birds distasteiul. 

One of the most perlcct cases ot mimicry in birds is presented by 
a Madagascar thrush or babbler {Tylas tduatdi), which resembles 
ieathor lor leather a shrike [X$nopifostfis polUni)i Irom same 
island. The Tylas has departed irom the normal coloration oi its 
group to take on that of the shrike^ a comparatively powerful and 
pugnacious bird. Analogous cases arc supplied by the mimicry 
that exists between some of the orioles {Mimeia) and the fiiar-birds 
Philemon or I roptdorhynchu$) of the Austro-Malayan Islands. The 
riar-birds ore noisy and pugnacious species of the group of honey- 
eaterS} and mob hawks and other biras of proy, wliich leave them 
unmolested. Ihc general style of coloration of orioles is gaudy 
yellow and black, rendering them invisible in sunlit foliage, and 
quite different from the more sombre hues of the friar-birds; but 
in the islands of Bourou, Timor and Ceram the orioles have uot only 
assumed the tints of friar-birds in general, but in each of the islands 
named a species of oriole has acquired the little peculiarities in colour 
of plumage possessed by the friar-bird of the same locality. I'here 
seem to be no reasons for doubling that these arc cases of genuine 
protective mimicry. 

Apparently the only instances of mimicry known amongst reptiles 
occur amongst snakes; and in all the cases quoted by Wallace 
harmless snakes mimic venomous species. In tro]jical America 
tlie genus Llup^f wliich is both jioisonous and wariiitigly coloured, is 
a model for several innocuous snakes. Iti CTuatemala Elaps fulvus 
is mimicked by Piiocerus ecjualii,; in Mexico Llaps coraiiinus by 
hotnaiocranium senncinciuni, and in Brazil. Elaps letumscatm by 
Oxyrhopus trtgeminus. In South Africa the liariiiless egg-eating 
snake {JJasypelUs scaber) i.s very like the Cape adder {Eitis iUropos ); 
and in Ceylon the harmless Colubrine LvcvUon aulieui is alleged 
to mimic Lungarus ccylonicus, an ally of the deadly krait of India. 
Consideiing, however, the numbers of venomous and innocuous 
snakes that occur m most tropical countries, it might be supposed 
that nunnery in IIuk order of reptiles would be of commoner occur¬ 
rence than ai^pears to be the case. It must be remembered, however, 
that apart from sue and colour all snakes resemble each other in a 
general way in their form and actions. They present a strong 
family likoness which is not lound in any oilier terrestrial vertebrated 
animals with exception of some lizards and possibly Caccilians 
amongst the Amphibia. So close indeed is the similarity that many 
monkeys, afies and human beings Imve an apparently instinctive 
fear uj ail snakes and do not discriniiiialc betweou poisonous and 
non-]>oi.sonous forms. Hence it may be that innocuous sn.ikes are 
in many insUinces sulTicieiilly protected by their likeness in shape 
to poisonous si>ecjc's Uiat dose and exact resemblance in colour to 
particular species is superfluous. 

As a possible instance of mimicry in fishes, A. T. Masterman 
recalls the fact that two species of weever {Traohinus draco and 'I . 
vtpera) have the same habitat in British waters as certain species 
of soles (ff.g. isiilca vulgaris). The weevers are poisonous and tlie 
venom is concentrated principally in the six spines of the first dorsal 
fin. These spines are sluirp and connected by a black membrane 
which projects, when Ihe fish is disturbed, as a danger signal, it is 
believed, above the surface of the sand in wliich the fishes he hid 
awaiting prey. For jirotective purposes soles, which are edible, 
also lie buried in or on the sand which they match in colour, with 
the exception of the right or upper pcctaralfin which has a large black 
patch. When disturbed the soles raise this black fin and, as a rule, 
hold it rigid so that it becomes a very conspicuous object. If the 
view that the sole is protected by the blackness of the pectoral 
fin resembling the blackness of the dorsal fin of the weever, be 
correct, tJiese fishes furnish an instance oi Batesiaxi mimicry. 
Furthermore, there is a common littoral fish in the Mediterranean 
{Uranoscopus soabet), belonging to the same family as Trachinus, 
exhibiting the same habits and living on the same ground, which 
also has a jet black erectile dorsal fin, and is believed to be poisonous. 
It is probable that the resemblance between Utanoscopus and 
Trachinus with respect to the colour of the dorsal fin is mutually 
beneficial to the two fishes. If so, the likeness must be regarded as 
an instance of Mullerian mimicry. 

U is amongst Arthropods, liowever—and especially amongst 
insects—that mimicry, botli Batesian and Mullerian, occurs in 
greatest profusion and perfection. 

In insects of the order Orthoptera, departure from the normal in 
form and colour, carrying with it similarity to other living things, 
usually takes the line of protective resemblanre to parts of plants, 
'this is well exemplified by the leaf-insects {Phylhum) and stick- 
inst*cts (hacira), where the likeness to the models after which they 
arc named is procryptic; and also by various species of tropical 
Mantidae which resemble flowers for the purpose of alluring insects 
within striking distance and perhaps also for concealing their 
identity from enemies. Some cases of genuine mimicry, however, 
arc known in the order. Perhaps the best is that of the Sudanese 
Locustid [Myrmteophetna fallax), which is strikingly ant-like. The 
head is largo, the neck slender, the antennae sliorl and the legs 
longish. and Ihe appearance of the long stalk-like waist of the ant 
is produced by a patch of whitish hair on earh side of the forepart 
of the abdomen which has the cficct of cutting away the parts of 
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tbe segments so covered, leaving a narrow dark-coloured median 
aroa to represent the waist. This at loast is the method of disguise 
suggested by examination of the dried insect; but representatives 
of the same or an allied species found in lyiashunaiand were observed 
in tbe living state to be green with the antlike parts represented in 
black pigment. These parts were quite conspicuous against the 
green of the plants frequented by the insects, wherever the green 
portions were rendered invisible by the same background. Ant- 
mimicry has also been recorded in the case oi the larva of one of the 
Indian species of Mantidae. Again, several species of this order 
have become piuioundly modified in form in imitation of inedible 
beetles. In the Philippines, a cricket {Scepastus pachjifhynckoides) 
lias taken on the shape and coloration ol a species of Apocyrtus, a 
hard and inedible weevil (Curculionidat) ; and Phoraspts, a, kmd of 
grasshopper similarly resembles ladybirds (CoccintUidae). A species 
of beetle (Carta dilatata) of this family in Uorneo is mimicked by a 
species of a genus allied to GammarateUx* not only in shapeand colora¬ 
tion but also in the habit of remaining still when disturbed. In the 
.same island a species oi Oryllacris mimics Pkeropsophus agxiatxis, a 
" Bombardier " beetle which ejects a puii of volatde formic acid 
when attacked; and Corxdylodera Irxcoudyhides mimics different 
species of tiger-beetles (Ciciudelidae) at difterent stages of its growth. 
I' iually the larva of one of the Bornean Mantidae, which is a floral 
simulator in its pupal and adult stages, closely resembles in its black 
and rod coloration the larva of the stinking and warningly coloured 
bug Eulyes amvena. 

Comparatively lew cases of mimicry in the Keuroptera have been 
observed. There are records, however, of species of Mantispa 
mimicking the wasp Polistes in North America and Borneo and 
Belonogaster in Soutii Africa; and other species of the genus imitate 
parasitic hymenoptera of the genera Bracou and Mtsostenus. 

Coleoptera (beetles) supply instances of mimicry of ants, wasps 
and Ichneumonids, and some defenceless forms of this order mimic 
others that are protected. A good illustration of wasp-mimicry is 
furnished by a large hcleromerous beetle {Coloborhomhus /asciali- 
pennxs) from Borneo which is remarkably like a large wasp [Myg- 
nimia at/tc-ulus) from the same island. The front wings of the wasp 
have a cunspieumts white patch near the tip and a patch similar in 
size and colour is present on the wings of the beetle, which, unlike < he 
majority of beetles, liabitually keeps its wings extended, and since 
the elytra are exceptionally short the wings are not covered by 
them when folded. The resemblance also extends to the general 
form of the body and to the length and thickness of the wings and 
antennae. The elytra are equally reduced, and apparently for the 
same purpose, in an Australian Longicorn beetle (Esihesis ferrugineus), 
which, like so niUny wasp like Hymenoptera, has the body banded 
red and black. This beetle probably mimics the Australian hornet 
{Abispa axtstralis). In the European Longicorn {Clytus arietis), on 
the other hand, the elytra are of normal length and are banded with 
yellow stripes. T^e beetle, moreover, is oi slender build and all its 
actions are suggestively wasp-like. This may, however, be an in¬ 
stance of Miillerian rather than of Batesian mimicry, the beetle 
being itself inedible; for Shclford has stated his conviction that 
the Bornean representatives of the sub-family (Clytinac), to which 
Clvlus arieiis belongs, are all higlUy di.sta.steful and are warningly 
coloured, as are members of this sub-family from other parts of the 
world. 

In the I’hilippine Islands several species of Longicorns of the genus 
Dollops mimic hard inedible weevils (Curculiomdae) of the genus 
Pachyrhyncims. The antennae of these weevils arc short and end 
in a knob; those of the Longicorns are very much larger, but the 
weevil-like look is produced by the presence of a knob-like swelling 
upon the third joint, the terminal ^rtion of the antenna being so 
extremely fine as to be almost invisible. Similar modification of 
the antennae in the Longicorn Esitgmenida variabihs brings about 
the resemblance between this beetle and a beetle, Esitgmena ckintn- 
sis, one of the Phytopliaga of the family Hispidae, Numerous 
instances of mimicry in this order of insects have recently been 
recorded from Borneo by R. W. C. Shelford, a large number of them 
being in all probability Mullerian. 

Instances of ant-mimicry, unique in the method employed to 
bring about the resemblance, are supplied by some insects of the 
Homopterous group ol the Rhynchota, belonging to the family 
Membracidae. In one of these (Heterotiotus trinodosus), the dorsal 
area of the forepart of the thorax is developed into a plate 
which projects backwards over the body of the insect, which 
retains its normal form, and conceals all but the head, wings and 
legs. This shield is shaped in such a manner as to resemble 
closely the body of an ant. the median portion of the shield being 
deeply constricted in imitation of the waist and the terminal portion 
sub-globular like the abdomen of the ant. This insect comes from 
Central America. Still more curious Ls the mimicry of another of 
the.se insects from Venezuela which is found in company with 
a leaf-cutting ant (Oecodoma cepialotes) of that country. When 
pursuing their operatinns of leaf-storage, these ants present the 
appearance of a crawling crowd of leaf-particles, fragments of leaves 
Ireuig carried by the insects in such a way as 1 o conceal to a great 
extent the insect underneath, of which little more than the dark 
coloured legs project beyond the burden. The immature form 
of the above-mentioned species of Membracidae mimics both ant 
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and leal-particle. The lego and lower part of the body are dark 
coloured, but the dorsal surface of the thorax and abdomen is 
coloured green and is raised so as to form a crest with jagged edges 
exactly reproducing the irregular margin of a fragment of leaf cut 
out by the mandibles of the ant. In Borneo the Homopteron 
Issus bruchoidts mimics a species of Curculionid beetle of the genus 
Aid dr 

In the Hemipterous group of the Rhynchota ant-mimicry is 
illustrated by the larva of a British species of Heduviidac {Nobis 
lalivmtris) in which the forepart of the abdomen is furnished on 
each side with a patch of white hairs leaving a central narrow dark 
portion in imitation of the waist of the ant; and also by an East 
African sjwcies {Myrmoplasta mira) which in its general form exhibits 
a close resemblance to an ant {Polyrrhads gagafrr) which occurs in 
the same neighbourhood. Another Instance in this group is supplied 
by a Bornean species of Reduviidae which mimics a species of the 
genus hracon, one of the parasitic Hymenoptera. 

Typical dipterous Insects (flies) closely resemble in general form 
aculeate Hymenoptera belonging to the families of bees and wasps. 
The changes in colour and structure required to complete the resem- 
blunce to particular species are comparatively slight and much less 
complicated than those needed to produce a likeness to other pro¬ 
tected insects. Hence we find that the majority of flies that mimic 
insects of other orders have bees or wasps for their models. Many of 
the Syi'phidac arc banded black and yellow and present a general 
resemblance to wasps, especially when they alight, the resemblance 
being enhanced by a twitching action of the abdomen imitating the 
similar action so familiar in species of stinging hymenoptera. These 
flies are characterized by a peculiar method of flight. They commonly 
hang poised in the air, then dart with lightning swiftness to another 
spot and Txii.se themselves again. Tliis habit, the origin of the name 
“^hover-flies ' is probably connected with their mimetic coloration. 
H they flew like ordinary flies their resemblance to Hymenoptera 
would be obscured by the, rapidity of their flight and they might 
be caught on the wing by insectivorous birds or other insects; 
but when poised they display their coloration. When the latter is 
lost during flight, the rapidity of their movement defies pursuit. 
The particular likeness to a honey-bee presented by one member 
of this family, the drone-fly {iiristalis tenax), has been already 
referred to. But the likeness probably goes deeper than superficial 
resemblance tliat apfieals to the eye; for spiders which distinguish 
flies from bees by touch and nut by sight, treat drone-flies after 
touching them, not in the fearless way they evince towards blue¬ 
bottles {Cothphoro), but in the cautious manner they display to¬ 
wards liees and wasps, warily refraining from coming to close 
quarters until their prey is secuzely enswathed in silk, This forcibly 
suggests that the drone-fly mimics a honey-bee nut only in appear¬ 
ance but also ill the feel of its hairs or the nature of its buzz. Other 
flies of the genus Volucella, larger and heavier in build than Eristalis, 
resemble humble-bees in colour and form, and it was formerly 
supposed tlrat the purpose of this similarity was to enable the flies to 
enter with impunity the nests of the humlfle-beos and to lay their 
eggs amongst those of the latter insects. But it has been ascer¬ 
tained that the species of Volucella which behaye in this manner 
also yisit for a like purpu.se the nests of wasps, which they do not 
resemble. Hence it is probable that this case of mimicry is purely 
of a protective and not of an aggressive nature and serves to save 
the flies from destruction by insectivorous enemies. The same 
explanation no doubt applies to the mimicry, both in Borneo and 
South Africa, of hairy bees of the family Xylocopidae by Asilid 
flies of the genus Hyperechia. and also to other cases of mimicry of 
Hymenoptera as well as of inedible beetles of the family Lycidae by 
Diptera. Numerous other cases of mimicry between Diptcra and 
Hymenoptera might be cited. 

The Lepidoptera furnish more instances of fttimicry, both 
Batesian and Miillerian, tlian any other order of insecte. In 
the majority of cases both model and mimic belong alike to the 
Lepidoptera, and it is often uncertain whether both are inedible 
(Miillerian mimicry) or whether inedibility is the attribute.only of 
the model (Batesian mimicry). A large number of cases that were 
formerly regarded as belonging to the latter category are now 
suspected of lielonging rather to the former. Sometimes Lopi- 
doptera mimic protected members of other orders of insects—such 
as Coleoptera, Hymenoptera and Hemiptera; butperliaps the most 
singular illustrations of the phenomenon known in the order are 
exemplified by the larvae of the hawk-moth Ckaerocampa, which 
imitate the heads of snakes. Professor Boulton long ago suggested, 
and supported the suggestion by experimental evidence on a lizard, 
that the larvae of two British species, C. elpennr and C. porcellus, 
are protected by the resemblance to the heads of snakes presented 
by the anterior extremities of their bodies which are ornamented 
with large eye-like spots. When the larvae arc disturbed the 
similarity is produced with startling suddenness by the telescopic 
contraction of the anterior segments in such a manner as to suggest 
a triangular, pointed head with two large dorsal eyes. Subsequent 
observers (A. Weismann, Lady Vorney) have shown by experiment¬ 
ing upon birds that this suggestion is correct; and Guy Marsluill 
fltMd that baboons which are afraid of snakes are also afraid of 
flMMhakc-like larva of the South African Ckaerocampa osiris. 
HUHk' Shelford states that the anterior end of a Bornean species 


(C. myodon) offers a striking and detailed resemblance to the head 
of a snake {Dendrophis picta). 

Instances of ant-mimicry in this order are sometimes confined to 
the larval stage. The early larval stage of the " Lobster Moth" 
(SiauropHS fagi), for example, presents a general resemblance, due to 
a combination of shape, colour, attitude and movements, to black 
ants, the swollen head and the caudal disk with its two tentacles 
representing respectively the abdomen and antenna-bearing head 
of the model. A parallel case of mimicry exists at Singapore be¬ 
tween the larva of a Noctuid moth and the common red tree-ant 
{Oecopkylla smaragdina). In this case also the posterior end of the 
larva represents the anterior end of the ant. Another instance of 
mimicry affecting the larval form is supplied by the moth Endromis 
versicolor, the caterpillars of which resemble the inedible larvae of 
saw-flies. The resemblance that certain moths—e.g. Trochilium 
apiforme, crabroniformc —present to bees and wasps is effected in the 
main by the loss of the scales from the wings, leaving these organs 
transparent. 11 is important to note that the scales are present when 
the moths first emerge from the pupa-case, but are loosely attached 
and fall off with the first flight. 

Of the multitudes of cases of mimicry between different species 
of Lepidoptera, a lew only can be selected for description. These 
cases, however, have a peculiar interest and inqxirtancc for they have 
been studied in fuller detail than any others and the discovery of a 
particular instance in .South America first suggested to Bates the 
theoretical explanation of this bionomical plienomenon. On the 
Amazons and in other parts of South America there are butterflies 
of the group Ithomiinae which are distasteful and have all the charac¬ 
ters of specially protected species, being conspiciiniisly coloured, slow 
of flight, careless of exposure and abundant in individuals. 'The 
wings are transparent and are black-bordercsl and black-barred, 
the anterior wing having two black bars and the posterior one. This 
type of colouring is also found in genera of quite distinct sub-families 
of butterflies, namely in Danainae and Pierinac, as well as in some 
diurnal moths, all of which occur in the same district as the Itho¬ 
miinae. The following species may be cited as instances of this 
type of pattern : Methona confusa, Thyridia psidii, Eutresis iniita- 
iri'X and Dtrgenna dero (Ithomiinae); Itura ilione and 1 . phenarete 
(Danainae); Dismorphia arise (Pierinac); Antkamyea buckleyi (moth 
of the family Pericopidae) and Castnio linus (nioth of the family 
Castniidae). So alike in form, colour and mode of flight are those 
Lepidoptera that when on the wing it is almost or quite imiio-ssible 
to distinguish one from the other, and the resemblance between 
members belonging to diflerent sub-families cannot be assigned to 
aflinity. Microscopical examination of the wings, moreover, has 
shown that the transparency of the wings, common to all, has 
been acquired by a different' modification of the scales in each 
of the genera exhibiting the Ithomiiilc type of coloration. That the 
lianaine and Ithoniiine species are distasteful is known. Jlitra, 
for example, belonging to tlie former, has protriisible scent-emitting 
processes at the eiid of the abdomen; and Thyridia has scent-pro¬ 
ducing tufts of hair on the edge of the ]x>sterior-wing. Bates offered 
no satisfactory' explanation of the resemblance between these 
two genera and others of the same protected sub-families; but he 
did not hesitate to ascribe the resemblance to them presented by 
the Picrine, Dismorphia {Leptahs) arise, to mimicry, believing Dis¬ 
morphia to be unprotected'and noting that it departed widely in the 
matter of coloration from typical members of the sub-family to which 
it belongs. Although mimicry in the Lepidoptera has been carried 
to a greater extreme in South America than in any other country 
of the world, remarkable instances of it liave taken place in 
the Ethiopian and Oriental regions. A classical and highly com¬ 
plex case first inve.stigated and explained by R. Trimen is that of 
Papilio dardanus which is widely distributed in Africa and is repre¬ 
sented by several sub-species or geographical races. The most 
primitive of these is anhftorii from Abyssinia, which is non-mimetic 
and has the two sexes nearly alike. The males of the other sub¬ 
species are much like the males of antinorii ; but the females are 
widely diflerent and mimic various species of inedible butterflies 
belonging to the protected groups of tne Danainae and Acraeinae. 
One of these sub-species, merope, which ranges from the west coast 
to Victoria Nyanza, is polymorphic and occurs under three forma, 
namely (a) hippocoon, which mimics the Danaine Amauris ninvtus ; 
(fi) Irophonius, which mimics the Danaine Limnas chrysippus ; 
(r) planemoides, which mimics the Acraeine Ptanema poggei. Oddly 
enough one or more of these forms may occur in otlicT aub-s]K;cies. 
For example, the sub-species cenea which occurs in .south and south¬ 
east Africa not only has the form cenea mimicking two Danaines, 
Amauris echeria and A. albimaculaia, but also the hippocoon iorm 
which resembles a local race of Amauris niavius, known as domini- 
canus. The sub-species polytrophus from the Kikuyu E.scarjiments 
also has the planemoides and cenea forms and another form trimeni, 
which is intermediate between the unmodified female of antinorii 
and hippocoon, and like the latter is mimetic of Amauris niavius 
dominicanus. Finally the sub-species libullus from the east coast 
has the e«*i«o-form, the trimeni-iorm and probably the planemoides^ 
form. The study of this intricate case is not yet completed and it 
vis at present unknown whether it is an instance of Batesian or 
Miillerian mimicry. Special attention may be drawn to two pheno¬ 
mena connected with it, both of not uncommon occurrence in 
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mimetic I^pidoptera. The first is the occunenee of mimic^ 
only in the ien^u sex. The reason for this is to be found in 
the greater need of protection of the female which is slower in flight 
than the male and is exposed to special danger of attack when resting 
to lay her eggs. The second noteworthy phenomenon is the mimi¬ 
cry of more than one protected species by members of a single 
^ccies. This is a not uncommon occurrence, and in the case of 
Batesian mimicry the explanation is probably this. When an 
edible species gains protection by mimicking a distasteful one, there 
is a likelihood of its increasing in numbers until it equals or surpasses 
its model in this respect. Were this to take place the purpose of 
the mimicry would be abortive, because enemies would probably 
not refrain from slaughter if even every alternate capture proved 
palatable. It is advantageous therefore that the numbers of the 
mimetic species should be fewer than those of the model; and this 
appears to be achieved in some cases by the individuals of the 
mimetic species dividing themselves between two or more models. 

Spiders furnish numerous instances of mimicry. Though sim])Ie 
in kind, many of these are as perfect illustrations of the phenomenon 
as any found in the animal kingdom. 

Amongst tlie orbweavers of the family Argyopidae there arc 
species belonging to the genera Cydosa and Cyrtophora which closely 
resemble smml snail-like gastropods as they cling to the underside 
of leaves with their legs drawn up. Other members of the same 
family—like Araneus cocdndla, and Paraplectana thorntom — 
imitate beetles of the family Coccinellidae which are known 
to be distasteful ; and certain genera of the family Salticidac 
(Homalattus and lihanis) closely resemble small hard-shelled beetles. 

The most perfect cases, however, are exhibited by those species 
which imitate ants. The structural modifications required to con¬ 
vert a spider into the image of an ant are of a more complicated 
character tlian tliose that serve the same purpose in an insect. All 
insects have the same regional division of the body into head, thorax 
and abdomen, the same number of legs, a pair of antennae and a 
segmented abdomen. Spiders on the contrary liave no antennae, 
no separate " head," an unsegmented abdomen and an additional 
pair of legs. In the majority of ant-imitating spiders the forepart 
of the cephalothorax is constricted on each side to resemble the neck 
of the insect, and in many cases the similarity is increa.sed by the 
presence of a stripe of white hairs which lias the optical effect 
of cutting out an extra piece of integument, exactly as occurs in 
analogous cases in iiasccts. Narrowing of the ixislcrior ]x>rtions of 
the spider's cephalothorax and sometimes of the anterior end of the 
abdomen reproduces the slender waist of the ant, and frequently 
transverse bands of hairs represent the segmentation of this region 
in the insect. The legs become slender and those of the first or of 
the second pairs are held up and carried in front of the head to simu¬ 
late the antennae of the ant. Added to this the sjiiders commonly 
copy to the life the mode of progression and the restless activities 
of their models. 

The likeness presented varies considerably in degree from a general 
resemblance to several species, such as is seen in the Salticid spider 
{Peckhamia pioala) of North America, to a dose similarity to particular 
species. To this category belong Myrmarachne plataleoides, one of 
the Salticidac, and Amyciaea fiirticeps, one of the Thoraisidae, 
which in India imitate and live with the vicious little red ant 
(Oecnphylla smaragdinu) ; also Myrmarachne providem, which mimics 
the red and black Indian ant {Sima rufoni/jra); and the South 
American species of Clubionidae, e.g. Mvrmeciutn nigrum, which is 
an accurate copy of the large black ant (Pachycondyla vitlnsa). 

Sometimes it is only the males of a species of spider that mimic 
ants, as in the ease ol lldebaha nmliUnidcs and I. myrmicaefiirmis, 
two South American species of the family Argyopidae, in which the 
females are protecteii by strong spiiic-arniature. The males are 
without these protective .spines and are exposed to special dangers 
as they wander in search of the webs of the females. In South 
Africa too the males of a species of Ere.sidae {Scothyra) resemble 
and are found in company with a large ant {Campnnotus /uivnptlosus), 
which is common on the veld. Like the males of lldebaha, those of 
Scothyra wander about by day in search of the females which live 
concealed in buiTows. Many other spiders belonging to the Theri- 
diidae and Linyphiidae also mimic ants; but it is needless to enumer¬ 
ate them, the most perfect examples of this phenomenon being 
found in the families Clubionidae and Salticidac. 

Ant-iiiimicking spiders have been seen now and again to devour 
their models. It has therefore lieeii suggested by some and taken 
for granted by others tliat the resemblance comes under the category 
of aggressive mimiory and that the ants are deluded by this resem¬ 
blance into regarding the spiders as members of their own species. 
That the ants do not destroy tliem is certain; but that they are 
deceived by the superficial similarity of the spiders to themselves 
is highly improbable, for these insects are capable of distinguishing 
a strange ant belonging to the same species if it comes from another 
colony. Moreover, the above-suggested explanation does not 
coincide with the explanation of the likeness to ants shown by 
certain insects such as Myrecophana failax, the ant and leaf-like 
Membracid llomopteron and the larvae of the lobster-moth (Slaura- 
pos /agi). which are plant-eaters. It is probable that one explanation— 
namely, that of protection—covers all cases of ant-mimicry; and this 
explanation lies in all probability in the immunity from the attacks 
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of most insectivorous enemies that ants enjoy, and.wpsclallv from 
predaceous wasps ol tiie family Pompilidoe wluch annually destroy 
thousands upon thousands of spiders to feed their larvae; and since 
more than one observer has testified to the fear and abhorrence these 
wasps have of ants, it is needless to look farther for the benefit 
ant-mimicry is to spiders. These wasps, moreover, also provision 
their nurseries with caterpillars, grasshoppers and other insects. 
Hence it may be inferred that the insects which imitate ants profit 
in the same way that spiders do from this form of mimicry. 

In the above-cited historical instance of mimicry amongst some 
South American Lepidoptera which formed the foundation of Bates' 
theory, species of butterflies, belonjjing to the Ithomiine genus 
Iluro and the Oanaine genus Thyndia, both unpalatable forms, 
resemble each other. This is a very simple case of the possession 
of the same type of coloration by two or more protected insects 
inliabiting the same district. The significance of this phenomenon, as 
already slated, was first explained by Fritz Miillor; but although the 
term " Mullerian mimicry " has been assigned to this and similar 
instance^, they are not strictly speaking cases of mimicry at all but 
of warning coloration. Poisonous or noxious animals usually have 
some special advertising attribute, sometimes the display of con¬ 
spicuous coloration, as in the skunk; sometimes the emission ol 
sound as in the rattlesnake; sometimes a combination of the two, 
as in the common porcupine and the large black scorpions of Africa 
and India. Such characters have been termed by Professor Poulton 
" aposematic." Neither of the above-mentioned animals is 
mimicked; but where two or more noxious animals, inhabiting the 
same district, resemble each other, both being aposematically or 
warningly coloured, the likeness is said to be " synaposematic." 
Synapoaemasy is Mullerian mimicry. Finally, the likeness of an 
edible species to a warningly coloured inedible one in the same 
locality is termed " pseudaposematic," in allusion to the pretentions- 
ness or fal.sity of the warning signal. Pseudaposemasy is Batesian 
mimicry. 

An important phenomenon connected with insect mimicry is 
the convergence of several species in the same area towards a common 
type of coloration and sliape, exhibited by one or more than one 
protected form. The resemblance shows various grades of complete¬ 
ness; and the convergent mimics may be themselves noxious, or 
edible and innocuous, in other words the insects entering into 
the combination may furnish instances ol Batesian and ol Mullerian 
mimicry. Very commonly different species of aculeate Hymeno- 
ptera, inhabiting the same district, form the centres of mimetic attrac¬ 
tion for insects of various orders, so that a considerable percentam 
of the insect-fauna can be arranged in groups accordmg to the 
pattern of the particular model the species have copied. Good 
illustrations of this law have been discovered by Guy Marsliall 
in Maslionaland. He found on the same day on a bud of vetch, 
specimens of black ants {Camponotus sericeus and C, cosmicus), 
black ant-like Hemipterous insects {Megapetus atratus) and the ant- 
like Orthopteron {Mvrmecopha,na failax) (cf. supra). In this little 
coterie the ants arc beyond question the models towards which the 
hug and the grasslioppcr have converged in appearance. Since 
many of the insects of the order Hemiptera are distasteful, the mimi¬ 
cry of the bug (Megapetus) is in tlus case probably Mullerian or 
synaposematic ; the grasshopper (Myrmeeophana), on the other hand, 
is probably edible and the mimicry is Batesian or pseudaposematic. 
This is a simple case consisting of a small number of component 
species. Others arc more complex, numerous species being in¬ 
volved. In Mashonaland, for instance, a large number of genera and 
species of Hymenoptera belonging to the Apidae, Eumenidae, 
Spliegidae, I’ompilidae, ScolUdac, Tiphiidae and Mulillidae, resemble 
each other in having black bodies and dark blue wings. The same 
style of coloration is found in Coleoptera of the families Cetoniidae 
and Cantharidac; in Diptera of the families Asilidae, Bombylidae, 
Tahanidae and Tacliinidae; in Hemiptera of the family Keduviidae 
and in Lepidoptera of the family Zygaeiiidao. In this instance tlie 
Hymenoptera, of which the coloration is synaposematic, form 
together a composite model which the other insects liave mimicked. 
Ol the latter, the Lepidopteron (Taseto homochrna) is distasteful, 
as also are the beetles of the family Cantharidae (c.g. Lytta moesta). 
Probably the bugs too (e.g. Harpactor tristis) arc protected. The 
mimicry of these insects therefore is synaposematic; but some, at all 
events, of the flics like the ^mbylid Exoprosopa umbrosa, probably 
form pseudaposematic elements in the group. Into another category 
Hymenoptera enter not as models but as mimics, the models being 
inedible Malacodermatous beetles mostly belonging to the genus 
Lycus and characterized by orange coloration set off by a large mack 
patch upon the posterior end of the elytra and a smaller black spot 
upon the thotax. Towards this Lycoid centre have converged 
Coleoptera (beetles) of the sub-order Lamellicomia (Copridae), 
Phytophaga; Ueteromera (Cantliaridae) and Longicornia; Hemiptera 
of the families Pyrrhocoridae, Lygaeidae and Redusdidae; Lepido¬ 
ptera of the families Arctiidae and Zygaenidac; Diptera of the family 
Asilidae; and lastly Hymenoptera of the families Uraconidae, Pom- 
pilidac, Crabronidae and Eumenidae. With the ex^tion ol the 
Asilid fly and perhaps some of the Longicorn and Phytophagous 
beetles, which are probably protected Batesian mimics, all the other 
species constituting the above-mentioned assemblage are, it is 
believed, Mullerian or synaposematid mimics. In the three cases 
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and leal-particle. The lego and lower part of the body are dark 
coloured, but the dorsal surface of the thorax and abdomen is 
coloured green and is raised so as to form a crest with jagged edges 
exactly reproducing the irregular margin of a fragment of leaf cut 
out by the mandibles of the ant. In Borneo the Homopteron 
Issus bruchoidts mimics a species of Curculionid beetle of the genus 
Aid dr 

In the Hemipterous group of the Rhynchota ant-mimicry is 
illustrated by the larva of a British species of Heduviidac {Nobis 
lalivmtris) in which the forepart of the abdomen is furnished on 
each side with a patch of white hairs leaving a central narrow dark 
portion in imitation of the waist of the ant; and also by an East 
African sjwcies {Myrmoplasta mira) which in its general form exhibits 
a close resemblance to an ant {Polyrrhads gagafrr) which occurs in 
the same neighbourhood. Another Instance in this group is supplied 
by a Bornean species of Reduviidae which mimics a species of the 
genus hracon, one of the parasitic Hymenoptera. 

Typical dipterous Insects (flies) closely resemble in general form 
aculeate Hymenoptera belonging to the families of bees and wasps. 
The changes in colour and structure required to complete the resem- 
blunce to particular species are comparatively slight and much less 
complicated than those needed to produce a likeness to other pro¬ 
tected insects. Hence we find that the majority of flies that mimic 
insects of other orders have bees or wasps for their models. Many of 
the Syi'phidac arc banded black and yellow and present a general 
resemblance to wasps, especially when they alight, the resemblance 
being enhanced by a twitching action of the abdomen imitating the 
similar action so familiar in species of stinging hymenoptera. These 
flies are characterized by a peculiar method of flight. They commonly 
hang poised in the air, then dart with lightning swiftness to another 
spot and Txii.se themselves again. Tliis habit, the origin of the name 
“^hover-flies ' is probably connected with their mimetic coloration. 
H they flew like ordinary flies their resemblance to Hymenoptera 
would be obscured by the, rapidity of their flight and they might 
be caught on the wing by insectivorous birds or other insects; 
but when poised they display their coloration. When the latter is 
lost during flight, the rapidity of their movement defies pursuit. 
The particular likeness to a honey-bee presented by one member 
of this family, the drone-fly {iiristalis tenax), has been already 
referred to. But the likeness probably goes deeper than superficial 
resemblance tliat apfieals to the eye; for spiders which distinguish 
flies from bees by touch and nut by sight, treat drone-flies after 
touching them, not in the fearless way they evince towards blue¬ 
bottles {Cothphoro), but in the cautious manner they display to¬ 
wards liees and wasps, warily refraining from coming to close 
quarters until their prey is secuzely enswathed in silk, This forcibly 
suggests that the drone-fly mimics a honey-bee nut only in appear¬ 
ance but also ill the feel of its hairs or the nature of its buzz. Other 
flies of the genus Volucella, larger and heavier in build than Eristalis, 
resemble humble-bees in colour and form, and it was formerly 
supposed tlrat the purpose of this similarity was to enable the flies to 
enter with impunity the nests of the humlfle-beos and to lay their 
eggs amongst those of the latter insects. But it has been ascer¬ 
tained that the species of Volucella which behaye in this manner 
also yisit for a like purpu.se the nests of wasps, which they do not 
resemble. Hence it is probable that this case of mimicry is purely 
of a protective and not of an aggressive nature and serves to save 
the flies from destruction by insectivorous enemies. The same 
explanation no doubt applies to the mimicry, both in Borneo and 
South Africa, of hairy bees of the family Xylocopidae by Asilid 
flies of the genus Hyperechia. and also to other cases of mimicry of 
Hymenoptera as well as of inedible beetles of the family Lycidae by 
Diptera. Numerous other cases of mimicry between Diptcra and 
Hymenoptera might be cited. 

The Lepidoptera furnish more instances of fttimicry, both 
Batesian and Miillerian, tlian any other order of insecte. In 
the majority of cases both model and mimic belong alike to the 
Lepidoptera, and it is often uncertain whether both are inedible 
(Miillerian mimicry) or whether inedibility is the attribute.only of 
the model (Batesian mimicry). A large number of cases that were 
formerly regarded as belonging to the latter category are now 
suspected of lielonging rather to the former. Sometimes Lopi- 
doptera mimic protected members of other orders of insects—such 
as Coleoptera, Hymenoptera and Hemiptera; butperliaps the most 
singular illustrations of the phenomenon known in the order are 
exemplified by the larvae of the hawk-moth Ckaerocampa, which 
imitate the heads of snakes. Professor Boulton long ago suggested, 
and supported the suggestion by experimental evidence on a lizard, 
that the larvae of two British species, C. elpennr and C. porcellus, 
are protected by the resemblance to the heads of snakes presented 
by the anterior extremities of their bodies which are ornamented 
with large eye-like spots. When the larvae arc disturbed the 
similarity is produced with startling suddenness by the telescopic 
contraction of the anterior segments in such a manner as to suggest 
a triangular, pointed head with two large dorsal eyes. Subsequent 
observers (A. Weismann, Lady Vorney) have shown by experiment¬ 
ing upon birds that this suggestion is correct; and Guy Marsluill 
fltMd that baboons which are afraid of snakes are also afraid of 
flMMhakc-like larva of the South African Ckaerocampa osiris. 
HUHk' Shelford states that the anterior end of a Bornean species 


(C. myodon) offers a striking and detailed resemblance to the head 
of a snake {Dendrophis picta). 

Instances of ant-mimicry in this order are sometimes confined to 
the larval stage. The early larval stage of the " Lobster Moth" 
(SiauropHS fagi), for example, presents a general resemblance, due to 
a combination of shape, colour, attitude and movements, to black 
ants, the swollen head and the caudal disk with its two tentacles 
representing respectively the abdomen and antenna-bearing head 
of the model. A parallel case of mimicry exists at Singapore be¬ 
tween the larva of a Noctuid moth and the common red tree-ant 
{Oecopkylla smaragdina). In this case also the posterior end of the 
larva represents the anterior end of the ant. Another instance of 
mimicry affecting the larval form is supplied by the moth Endromis 
versicolor, the caterpillars of which resemble the inedible larvae of 
saw-flies. The resemblance that certain moths—e.g. Trochilium 
apiforme, crabroniformc —present to bees and wasps is effected in the 
main by the loss of the scales from the wings, leaving these organs 
transparent. 11 is important to note that the scales are present when 
the moths first emerge from the pupa-case, but are loosely attached 
and fall off with the first flight. 

Of the multitudes of cases of mimicry between different species 
of Lepidoptera, a lew only can be selected for description. These 
cases, however, have a peculiar interest and inqxirtancc for they have 
been studied in fuller detail than any others and the discovery of a 
particular instance in .South America first suggested to Bates the 
theoretical explanation of this bionomical plienomenon. On the 
Amazons and in other parts of South America there are butterflies 
of the group Ithomiinae which are distasteful and have all the charac¬ 
ters of specially protected species, being conspiciiniisly coloured, slow 
of flight, careless of exposure and abundant in individuals. 'The 
wings are transparent and are black-bordercsl and black-barred, 
the anterior wing having two black bars and the posterior one. This 
type of colouring is also found in genera of quite distinct sub-families 
of butterflies, namely in Danainae and Pierinac, as well as in some 
diurnal moths, all of which occur in the same district as the Itho¬ 
miinae. The following species may be cited as instances of this 
type of pattern : Methona confusa, Thyridia psidii, Eutresis iniita- 
iri'X and Dtrgenna dero (Ithomiinae); Itura ilione and 1 . phenarete 
(Danainae); Dismorphia arise (Pierinac); Antkamyea buckleyi (moth 
of the family Pericopidae) and Castnio linus (nioth of the family 
Castniidae). So alike in form, colour and mode of flight are those 
Lepidoptera that when on the wing it is almost or quite imiio-ssible 
to distinguish one from the other, and the resemblance between 
members belonging to diflerent sub-families cannot be assigned to 
aflinity. Microscopical examination of the wings, moreover, has 
shown that the transparency of the wings, common to all, has 
been acquired by a different' modification of the scales in each 
of the genera exhibiting the Ithomiiilc type of coloration. That the 
lianaine and Ithoniiine species are distasteful is known. Jlitra, 
for example, belonging to tlie former, has protriisible scent-emitting 
processes at the eiid of the abdomen; and Thyridia has scent-pro¬ 
ducing tufts of hair on the edge of the ]x>sterior-wing. Bates offered 
no satisfactory' explanation of the resemblance between these 
two genera and others of the same protected sub-families; but he 
did not hesitate to ascribe the resemblance to them presented by 
the Picrine, Dismorphia {Leptahs) arise, to mimicry, believing Dis¬ 
morphia to be unprotected'and noting that it departed widely in the 
matter of coloration from typical members of the sub-family to which 
it belongs. Although mimicry in the Lepidoptera has been carried 
to a greater extreme in South America than in any other country 
of the world, remarkable instances of it liave taken place in 
the Ethiopian and Oriental regions. A classical and highly com¬ 
plex case first inve.stigated and explained by R. Trimen is that of 
Papilio dardanus which is widely distributed in Africa and is repre¬ 
sented by several sub-species or geographical races. The most 
primitive of these is anhftorii from Abyssinia, which is non-mimetic 
and has the two sexes nearly alike. The males of the other sub¬ 
species are much like the males of antinorii ; but the females are 
widely diflerent and mimic various species of inedible butterflies 
belonging to the protected groups of tne Danainae and Acraeinae. 
One of these sub-species, merope, which ranges from the west coast 
to Victoria Nyanza, is polymorphic and occurs under three forma, 
namely (a) hippocoon, which mimics the Danaine Amauris ninvtus ; 
(fi) Irophonius, which mimics the Danaine Limnas chrysippus ; 
(r) planemoides, which mimics the Acraeine Ptanema poggei. Oddly 
enough one or more of these forms may occur in otlicT aub-s]K;cies. 
For example, the sub-species cenea which occurs in .south and south¬ 
east Africa not only has the form cenea mimicking two Danaines, 
Amauris echeria and A. albimaculaia, but also the hippocoon iorm 
which resembles a local race of Amauris niavius, known as domini- 
canus. The sub-species polytrophus from the Kikuyu E.scarjiments 
also has the planemoides and cenea forms and another form trimeni, 
which is intermediate between the unmodified female of antinorii 
and hippocoon, and like the latter is mimetic of Amauris niavius 
dominicanus. Finally the sub-species libullus from the east coast 
has the e«*i«o-form, the trimeni-iorm and probably the planemoides^ 
form. The study of this intricate case is not yet completed and it 
vis at present unknown whether it is an instance of Batesian or 
Miillerian mimicry. Special attention may be drawn to two pheno¬ 
mena connected with it, both of not uncommon occurrence in 
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surprised by the French. Though some mait)tain that he was 
not at his iKst os a leader in battle, as a strategist he was very 
successiyl, and he displayed great organizing capacity; ' The 
French authorities were compelled to allow him to levy customs 
dues on all goods imported into Spain, except contraband of war, 
which he would not allow to pass without lighting. The money 
thus obtained was used to pay his bands a regular salary. He was 
able to avoid levying excessive contributions on the country and 
to maintain discipline among his men, whom he had brought to a 
respectable state of efficiency in lUu. Mina claimed that he 
immobilized 36,000 French troops which would but for him have 
served with Marmont in the Salamanca campaign. In the cam¬ 
paign of 1813 and 1814 he served with distinction under the duke 
of Wellington. After the restoration of Ferdinand he fell into 
disfavour. On the 35th and 26th of September he attempted to 
bring about a rising at Pamplona in favour of the Liberal party, 
but failed, and went into exile. His political opinions were 
democratic and radical, and as a yeoman he disliked the hidalgos 
(nobles). The revolution of 1820 brought him back, and he 
served the Liberal party in Galicia, Leon and Catalonia. In the 
last district he made the only vigorous resistance to the French 
intervention in favour of Ferdinand VII. On the ist of Novem¬ 
ber 1823 he was compelled to capitulate, and the French allowed 
him to escape to England by sea. In 1830 he took part m an un¬ 
successful rising against Ferdinand. On the death of the king 
he was recalled to Spain, and the government of the regent 
Clirislina gave him the command against the Carlists in 1835, 
though they feared his Radicalism. Hy this time, years, exposure 
and wounds had undermined his health. He was also opposed to 
Thomas Zumalacarregui (q.v.), an old officer of his in the War of 
Independence, and an even yeater master of irregular mountain 
wartare. His health compelled him to resign in April 1835, and 
his later command m Catalonia wa.s only memorable for the part 
he took in forcing the regent to grant a constitution in August 
1K36. He died at Barcelona on the 24th of December 1836. 
Mina was a brave and honest man, who would have conducted 
the war against the French in 181012 with humanity if they 
had allowed him, but as they made a practice of shooting tlio.se 
of his men whom they took, he was compelled to retaliate. He. 
finally forced the French to agree to an exchange ot prisoners. 

Aothoritixs.— In 1825 Mina published ji Skor! Extract trom the 
Life of General Mtna, in Spanish and English, in London. Mention 
is made ol him in all histories ni the altairs of Spain during the first 
third of the lyth century, llis lull Memoirs were published by liis 
widow at Madrid m 1X51-1852. (I). H.) 

MINARET (from the Arabic inanarat; mrvir or minar is 
Arabic for a lightliouse, a tower on n hich nar, lire, is lit), a lofty 
turret peculiar to Mahommedaii architecture. The form is 
derived from that of the Pharos, the great lighthouse of Alexan¬ 
dria, in the top storey of which the Mahommedan conquerors 
in the ytli century placed a small praying chamber. The light¬ 
house form is perpetuated in the minarets which are found 
attached to all Mahommedan mosques, and probably hud 
considerable influence on the ei’oUition of the Christian church 
lower (see an exhaustive study in Hermann Thiersch, Pharos 
Antike, Islam und Occident, 1 yoy). The minaret is always square 
from the base to the height of the wall of the mosque to which it is 
attached, and very often octangular above. The upper portion is 
divided into two or three stages, the wall of the upper storey being 
slightly set back behind the one below, so as to admit of a narrow- 
balcony, from which the azav, or call to prayer, is chani cd by the 
tnuazzjii {muezzin, moeddin). In order to give greater width to 
the balcony it is corbclicd out with stalactitic vaulting. The 
balconies are surrounded with stone balustrades, and the upper 
slnreys are richly decorated; the top storey being surmounted 
with a small bulbous dome. The earliest minaret known is that 
which was built by the caliph Walid (a.d. 705) in the mosque of 
Damascus, the next in date being the minaret of the mosque of 
Tulun, at Cairo (a.d. 879), with an external spiral flight of steps 
like the observatory towers in Assyrian architecture. This mina¬ 
ret, as also the example of F.l Hakim (996), is raised on great 
square towers. The more remarkable of the other Cairene minarets 
ate those of Imam esh-Shafi(i2i8), Muristan al Kalaun (1280), 
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Hassan (1354)* Barkuk (a.i>. 1383) and Kait Bey (a;D. i468)r 
O f the same type ore the two minarets added to the mosque of 
Damascus in the 15th century. In Persia the minarets are gener¬ 
ally circular, with a single l^cony at the top, corbelled out and 
covered over. In India, at Ghazni, there are no balconies, and 
the upper part of the tower tapers upwards; the same is notice¬ 
able at Delhi, where the minaret of Kutab is divided into , six 
storeys with balconies at each level. In the well-known tomb of 
the Taj Mahal the four minarets are all built in white marble, in 
three storeys with balconies to each storey, and surmounted 
by open lanterns. The minarets of Constantinople are very 
lofty and wire-drawn, but contrast well with the domes of the 
mosques, which are of slight elevation as compared with those at 
Cairo. 

HINAS [MINOlDES] (f. 1790-1860), Greek scholar, was a 
native of Macedonia. During the Greek War of Independence 
he migrated to Paris, where he tried to enlist the sympathies of 
Europe on behalf of his countrymen and to promote the study 
of ancient and modem Greek. But his chief claim to recognition 
consists in his discovery of two important MSS. (amongst others) 
in the monastery of Mt Athos during his exploration of the 
libraries of Turkey and Asia, at the instance of M. Villemain, 
mini.sler of public instruction in France. One of these contained 
the last part of a treatise on the Rejulation of all Heresies, now 
generally admitted to be the work of Hippolytus (?.».), the other 
the greater portion of the Fables of Babnus. 

HINAS GERAES {i.e. “general mines ”), popularly Minas, an 
inland slate of Brazil, bounded N. by Goyaz and Bahia, E. by 
Bahia, Espirito Santo and Rio de Janeiro, S. by Rio de Janeiro 
and Sio Paulo, and \S. by SJo Paulo, Matto Grns.so and Goyaz. 
It is very irregular in outline and covers an area of 221,861 sq. m. 
upon the great Brazilian plateau. Among the Brazilian states 
it is fifth in size and first in population—3,184,099 in 1890, and 

3,594.471 in 1900. 

The surface of Minas Geraes is broken by mountain ranges and 
deeply eroded river-courscs, the latter forrning fertile valleys shut 
in by partly barren uplands, or compos. The reckless destruc¬ 
tion of forests along the water-courses also adds to the tiarren 
aspect of the country. The principal mountain ranges are the 
Serra da Manti(|ueira on its southern frontier and its N. exten¬ 
sion, the S. do Espinhafo, which runs parallel to the Serra do 
Mar, or coast-range, and separates the inland or campo region 
from a lower forested zone between the two ranges. Most of the 
wooded district south of the Mantiqueira belongs to the slates of 
Sao Paulo and Rio dc Janeiro, but east of the Espinhafo it 
belongs to Minas Geraes and extends eastward to the .Serra das 
Aymorcs, on the frontier ol Espirito Santo. This zone has an 
abundant rainfall, dense forests and a fertile soil. It is drained 
by the Dorc, Mucury, Jequitinlionha and Pardo, which have 
their sources on the eastern slopes of the Espinha^o and rut their 
way through the Aymores to the sea. The tributaries of the 
Rio Dorc rover the slopes of the Serra dt) Espinlm^o for a distance 
north and south of about 200 m. The southern part of this 
region is well populated, and is covered with coffee and .sugar 
plantations. On the western frontier a northern extension of 
the great central chain of Goyaz forms the water-parting between 
the drainage basins ol the Sao P'rancisco and Tocantins, and is 
known at ffifferent points as the Serra do Paranan, Serra de Sao 
Domingos and Serra das Divisoes. South-east of this chain, 
between Ihe headwaters of the ParanA and SSo Francisco, are 
the Serra da Canastra and Serra da Malta da Gorde, an irregular 
chain of moderate elevation running north and south. The 
highest elevations in the slate, so far as known, are Itatiaya 
(8898 ft.) in the Serra da Mantiqueira, and Caraipa (6414 ft.), 
near Ouro Preto, in the Serra do Espinha^o. The hydrography 
of the campo region of Minas Geraes is extremely complicated. 
The Mantiqueira-Espinha^o chain shuts out the streams flowing 
directly east to the Atlantic, and the boundary ranges on the 
west shut out the streams that flow into the Tocantins, though 
their sources are on the actual threshold of the state. Between 
these two mountain chains the headstreams of the ParanH and 
Sao Francisco are intermingled—tlie one flowing inland and 
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southward to the great La Plata estuary, the other northward and 
eastward across the arid highlands of Brazil to the Atlantic coast 
in 10° 30' S. lat. Less than 100 m. from the city of Rio de Janeiro 
and about 60 m. from the coast is the source of the Rio Grande, 
the larger of the two rivers that form the FaranA. It rises near 
the peak of Itatiaya, on the northern slopes of the Mantiqueira, 
and flows north-west and west across the Minas plateau, receiving 
several large tributaries from the south. North and parallel 
with its course is a low watershed, which separates its drainage 
basin both from that of the Sao f'rancisco and from that of the 
Parnahyba, the northern confluent of the ParanA. The latter 
rises on the western slopes of the Serra da Matta da Corde, and 
one of its northern tributaries has its source in a “ knot ” of the 
Serra dos Pyreneos, from which streams flow eastward to the 
Sho I'rancisco and northward to the Tocantins. The central 
and greater part of the state, however, is included in the drainage 
basin of the upper Siio Francisco. Its source is in the Serra da 
Canastra, and its general course across the state is north by east, 
during which it receives the Paracatii, Urucuia, Pardo and 
Corinlianha from the west and the Verde Grande and das Velhas 
from the east. Part of these rivers are navigable for small 
steamers, and the Sao Francisco must some day be of great 
importance in the development of Central Brazil. All these 
rivers of the Brazilian plateau are interrupted by falls and rapids. 
The climate of Minas Geraes is characterized by high sun tempera¬ 
tures and cool nights, the latter often dropping below the freezing 
point on the higher campos. The mean annual temperature is 
about 85° in the Sao Francisco valley, 77° on the campos of the 
S.E., and 70° on the campos of the W. The year is divided into 
two seasons—wet and dry—the former lasting from November to 
May. This division is not so clearly marked in the south, 
especially in the “ matta ” (forest) regions, where the rainfall 
ranges from 59 to 65 in. There is much malaria in the wooded 
districts of the east and on the higher campos, where the daily 
extremes of temperature are great, lung and bronchial discuses 
are common. Some of the high plains, however, as at Barbacena, 
serve as health resorts for the coast districts. 

Minas Geraes is a mining state, though the mining industry has 
lost much of its importance through the decline in the output of 
gold and diamonds. Gold is widely diffused, and abandoned 
“ washings ’’ all over the state show how general the industry 
was at one time. There were in 1908 five deep mines worked by 
English companies and one by a F'rench company. One of 
these, the Morro Velho mine, belonging to an English company, 
is not only the deepest gold-mine in existence (over 2000 ft.), 
but it has been worked since 1725, and since 1835 by its present 
owners. Silver is not mined by itself, but is found in combination 
with gold. In 1908 a rich goldfield was discovered in the northern 
part of the state, 5 m. from Montes Claros, in the valley of the 
Verde Grande River, and attracted large numbers of miners. 
There are many rich deposits of iron ores in the state, but they 
only produce a small quantity of charcoal iron- for local con¬ 
sumption. Manganese ore is mined for export, and bismuth is 
reported to have been di.scovered. Minas Geraes is most widely 
known for its diamonds, which are found in widely separated 
parts of the state. The largest and most productive field is that 
of Diamaniina {q.v.) on the headwaters of the Jcquitinhonha 
River, where diamonds were discovered about 1725, and where 
the celebrated “diamond reservation”—an oval-shaped territory 
8 leagues wide by 16 leagues long (Mawe), with Tejuco, now 
Diamantina, very nearly in the centre—was established in 1730. 
The mines became Crown property, gold-mining was forbidden, 
and no one was permitted to enter the reservation without a 
licence. The state monopoly was abolished in 1832, and mining 
has since been carried on by private enterprise. John Mawe 
estimates that the annual product was 1000 oz. during the 
first twenty years, and Castelnau estimates the value of the 
total output down to 1849 300,000,000 fr. No estimate can 

be made of the contraband, which must have been large. 
A great decline in the output occurred during the last half 
of the iqt);^ century ; but a new field was discovered in 1908 
at Abbadttjdos Oourados, in the western part of the state. 


Other valuable stones, the topaz, chrysolite, aquamarine, 
amethyst and tourmaline are found. * 

Agriculture and grazing have become the main dependence 
of the population—the former in the lower, forested region of the 
south-east, Where coffee and sugar-cane are the principal pro¬ 
ducts, and the latter on the higher campos and river valleys, and 
on the mountain slopes, where large herds of cattle are to be 
found, and milk, butter and cheese are produced. The shipping 
of fresh milk to Rio de Janeiro and butter-making are compara¬ 
tively new industries. The river valleys of the campo region 
are also cultivated to some extent. Among the general products 
are Indian com, tobacco, mandioca, beans, pork and cotton. 
Wheat has been produced in some localities, but not on a paying 
basis, and experiments have also been made with tea. There is 
a large variety of fruits, and the cultivation of grapes for wine¬ 
making is developing into a profitable industry. Railway com¬ 
munication with Minas Geraes includes the following lines : the 
Central do Brazil (formerly known as the Dom Pedro IL), which 
starts from Rio do Janeiro and penetrates nearly to Pirapora(its 
objective point), at the head of navigation on the Sao I'rancisco 
River, with branches into neighbouring districts; the Leopoldina, 
from Rio de Janeiro into the forested region of eastern Minas; 
the Minas and Rio, from Cruzeiro, on the Sao Paulo branch of 
the Central do Brazil, into southern Minas; the Mogyana, from 
Cimpinas, Sio Paulo, and runs to Uberaba in western Minas, and 
is intended to cross into Goyas; and the Bahia & Minas, from 
the port of Caravellas, in southern Bahia, which runs a short 
distance into Minas Geraes, and is planned to extend to Phila¬ 
delphia and beyond. Another line from the port of 'Victoria. 
Espirito Santo, northward to Diamantina, Minas Geraes, was 
under construction in iqo8. Rivir transport hw soine local 
value on the upper Sio Francisco and its larger tributaries, and 
this will be greatly increased when the Central do Brazil railway 
reaches the head of navigation on that river. 

The population of Minas Geraes is chiefly of Portuguese 
origin, which has been constantly strengthened by immigrants 
from the mother country. A considerable admixture from other 
nationalities has resulted from the influx of mining adventurers, 
and some German colonies have been established in the state. 
The negro population is large, and there is a still larger contingent 
of mixed races. The capital is Bello Horizonte {q.v.), or Cidade 
de Minas; other important cities and towns arc: the former 
capital, Ouro Preto, Barbacena, Diamantina, Baependy (pop. 
22,817 1890), on the headwaters of the Rio Verde, the cenwe 

of a rich tobacco-producing district; Curvello (8071), north of 
Sahara in the Rio das Velhas Valley, the centre of a cotton- 
growing district and cotton manufactures; Entre Rios (7681), 
m the coffee district of south-east Minas; Januaria (5888), a ri%'er 
port of the Sio F'rancisco in northern Minas; Juiz de Fora; 
Marianna (4751), an episcopal town east of Ouro Preto, Mar de 
Hespanha (18,712), the centre of a productive and populous 
agricultural municipality of south-east Minas; I’aracatu (21,418), 
an important commercial centre of western Minas near the 
Goyaz frontier; Oueluz( 12,600), on the Central do Brazil railway; 
Congonhas do Campo (10,902), in the municipality of Queluz, 
celebrated for its miracle-working image, its great church and 
chapels, and the pilgrimages to its shrine; .SabarA(4959), a rail¬ 
way junction on the Central do Brazil, and port on the Rio das 
Velhas; Congonhas de Sahara (14,066), in the municipality of 
Sahara, where the celebrated Morro Velho gold-mine is situated; 
Sao Joio d’ El-Rei (15,820) an important commercial mining 
and pa.storal centre, near the Rio das Mortes, connected with the 
Central do Brazil railway by a branch called the Oestc de Minas; 
and Uberaba(i2,23i), a commercial town of the we.stern campos 
of Minas, connected with Sao Paulo by the Mogyana and Sao 
Paulo railways. 

Minas Geraes was first explored by Fernando Dia.s Paes Leme 
between 1664 and 1677, though he was not the first European 
to penetrate it. The discovery of gold in 1692-1695 by bands 
of adventurers from the Sao Paulo settlements, led to every 
occupation and profession being abandoned in the mad rush for 
the new mines. Minas Geraes at first formed part of the 



MINBAR—MINEHEAD 


capitaniaof Sio Paulo, but in 1720 it became a separate govern- 
mentftnd was brought more directly under the Portuguese crown. 
The arbitrary restrictions imposed upon the colonists aroused 
dissatisfaction among them and eventually led to conspiracy in 
1789, inspired by a fear that the Portuguese governmtnt was 
about to enforce the collection of its “ fifths ” of the mining 
output, which had largely fallen into arrears. Among the 
conspirators was one Jos£ Alves Maciel, who had just returned 
from France where he had met Thomas Jefferson and had 
become infected with French revolutionary ideas. A number of 
residents became involved, among them the poet Thomaz 
Antonio Gonzaga. Reckless talk in public places led to the 
arrest of the conspirators. Only one was executed, a poor, 
uneducated subaltern militia officer Joaquim Jos6 da Silva 
Xavier, nicknamed 0 Tiradentes (the Tooth-puller), the others 
being imprisoned or banished. Tiradentes has since been glorified 
as the pro-martyr of Brazilian independence. In 1822 Mina.s 
became a province of the empire created by Dom Pedro 1 ., 
though a revolutionary outbreak had occurred in Ouro Preto 
the year before. In 1842 a long series of quarrels in Rio de 
Janeiro culminated in a revolution in Minas Geraes and Sio 
Paulo, which was suppressed at Santa Luzia, Minas Geraes, on 
the zoth of August of that year. The abolition of slavery in 1888 
caused much discontent among the planters and in the following 
year Minas Geraes promptly adhered to the declaration of the 
republic in Rio de Janeiro. 

HUIBAR, or Mimbar, a term in Mahommedan architecture for 
the pulpit in a mosque from which the Friday or Mahommedan 
Sabbath sermon is given (see Puteir). 

HINBU, a district and division of Upper Burma. The district 
has an area of 3299 sq. m., Ad a population (nyoi) of 233,377, 
showing an increase of 8 “/^n the decade and a density of 7 r 
inhabitants to the sq. m. The district may be said to consist 
of low plain-land towards the Irrawaddy, atid of undulating 
country inland rising higher and higher westwards towards the 
Arakan hills. Between the plain and the Arakan Yoma range 
Js a distinct line of hills running north and south, and usually 
called the Nwa-Madaung hills. The submontane valleys arc 
largely cultivated, but arc deadly except to those born in them. 
The chief streams besides the Irrawaddy are the Mon, the Maw, 
and the Salin, which are largely used for irrigation. At Minbu 
town the Irrawaddy is 3 miles wide, with many islands and .sand¬ 
banks. There arc considerable fisheries along the Irrawaddy 
and on the Paunglin lake, which is a lagoon fed from the Irra¬ 
waddy. The rights are sold yearly by public auction, and realize 
an average of £1000. Oil has been dAovered near the mud 
volcanoes of Minbu, but it seems to lie (Woo great a depth to be 
profitably worked. 

There is a large area of reserved forest in the district. The 
chief crops raised are rice, gram, millet, beans, peas, sesamum and 
tobacco.' The betel-vine is largely cultivated along the Mon 
River. The district, which was in a clu-onically disturbed state 
before the annexation, was not reduced till two years afterwards, 
many officers loj^g their lives, among them Phayre, the first 
deputy-commis^Pier. The annual rainfall varies greatly over 
the district. It is very considerable on and under the Arakan 
Yomas, and very slight towards the Irrawaddy. The thermo¬ 
meter rises to over 100° in the hot months, and the mean of 
minimum in December is about 49°. Minbu, the district head¬ 
quarters, stands on the Irrawaddy. It had a population of 
5780 in 1901. The river steamers in the dry season can come 
no nearer than two miles to the south of the town. 

The division includes the di.stricts of Thayetmyo, Pakokku, 
Minbu and Magwe. It has a total area of 17,172 sq. m. and a 
population (1901), of 1,076,280, showing an increase of 8 % in the 
deeade and giving a density of 63 inhabitants to the square 
mile. It bc.strides the Irrawaddy. (]. G. 

MIMCHINHAHPTON, a town in the Stroud parliamentary 
division of Gloucestershire, England, 4 m. S.E. of Stroud. Pop. 
(1901), 3737. It lies high on a slope of the Cotswold Hills, 
Minchinhampton Common being a fine open upland, The church 
of Holy Trinity, largely reconstructed, contains many brasses 
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and memorials. The manufacture of woollen cloth is the long^ 
established staple of Minchinhampton. Prehistoric remains 
have been discovered on the common, and earthworks are also 
seen; while the name of Woeful Dane Bottom, a neighbouring 
valley, perhaps indicates the scene of a defeat of the Danes 
(c. 918). 

HUIOEN, a town of Germany, in the Prussian province of 
Westphalia, 44 m. by rail to the W.S.W. of Hanover, on the left 
bank of the Weser, which is spanned by two bridges. Pop, 
(1905), 25,428. The older parts of the town retain their narrow 
and crooked streets. The cathedral tower dating from the nth 
century, illustrates the first step in the growth of the Gothic spire 
in Germany. The nave was erected at the end of the 13th 
century, and the choir in 1377-1379. Among the chief edifices are 
the old church of St iNtetin; the town hall, with a Gothic facade; 
the law courts and th^pvernment offices, constructed, like many 
of the other buildings, of a peculiar veined brown sandstone found 
in the district. The town has a statue of Frederick William 1 ,, 
the great elector of Brandenburg. Minden contains a gymnasium 
and several hospitals, besides other charitable institutions. Its 
industries include linen and cotton weaving, dyeing, calico 
printing, brewing, ship-building and the manufacture of tobacco, 
glass, soap, chocolate, leather, lamps, chicory and chemicals. 
There is also some activity in the building of small craft. 

Minden (Mindun, Mindo), apparently a trading place of some 
importance in the time of Charlemagne, was made the seat of a 
bishop by that monarch, and subsequently became a flourishing 
member of the Hanseatic League. In the 13th century it was 
surrounded with walls. Punished by military occupation and a 
fine for its reception of the Reformation, Minden underwent 
similar trials in the Thirty Years’ War. In 1648 the bishopric 
was converted into a secular principality under the elector of 
Brandenburg. From 1807 to 1814 Minden was included in the 
kingdom of Westphalia, and in the latter year it passed to 
Prussia, In 1816 the fortifications, which had been razed by 
Frederick the Great after the Seven Years’ War, were restored 
and strengthened, and as a fortress of the second rank it remained 
the chief military place of Westphalia down to 1873, wj|pn the 
works were finally demolished. About 3 m. to the south of 
Minden is the so-called “ Porta Westfalica," a narrow defile by 
which the Weser quits the mountains. The bishopric of Minden 
embraced an area of about 400 sq. m. and had about 70,000 
inhabitants. 

The battle of Minden was fought on the ist of August 1759 
between the Anglo-Allied army commanded by Duke Ferdinand 
of Brunswick and the French under Marshal Coutades,thc latter 
being defeated. The most brilliant episode of the battle was 
the entire defeat of the French cavalry by the British infantry 
(with whom there were some Hanoverian troops); but Minden, 
though it is one of the brightest days in the history of the British 
army, has its dark side also, for the British cavalry commander 
Lord George Sackville (.see Sackvici.e, Viscount) refused to 
obey the order to advance, several times sent by Duke Ferdinand, 
and thereby robbed the victory of the decisive results which were 
to be expected from the success of the infantry. For an account 
of the battle and of the campaign of Which it is the centre, sec 
Seven Years’ War. 

See Stoy, Kuner Abrissder Geschichte Mindent (Minden, 1879); 
Holische, Skiecen aus Mindent Vergangenheit (Minden, 1897); 
Holscher, ISeschreibung des vnrtnaligen Bisiumes Minden (Miinstcr, 
1877). 

HIMEHEAD, a market town and seaside resort in the Welling¬ 
ton parliamentary division of Somersetshire, England, 188 m. 
W. by S. of London by the Great Western railway. I’op. of 
urban district (1901), 2511. The town has three parts: the 
Upper, built on the sides of a lofty foreland known as North Hill; 
the Ixiwer; and the Quay Town, with many ancient houses, 
stretching for about a mile beside the harbour. It is much 
visited for the sake of its mild climate, the grand cliffs, moors and 
hills of the neighbourhood, and the beach, admirably suited for 
bathing. St Michael’s, the parish church, has a striking Perpen¬ 
dicular tower, an arch of carved .oak dividing its nave and 
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tbancel, a magnificent rood-loftj and a 13th-century monument 
doubtfully described as the tomb of Bracton, the famous lawyer, 
whose birthplace, according to local tradition, was Bratton 
Court in the vicinity. Coaches for Porlock and Lynton start 
from the town. 

There is no evidence of the existence of Minehead {Mannheve, 
Manehafd, Mynneheved) in Roman or Saxon times. The town 
owed its origin and growth to its position on the shores of the 
Bristol Channel, and its good harbour developed an oversea 
trade with Bristol, South Wales and the Irish ports. The Dc 
Mohun family were overlords of the town from 1086 to the 
14th century, when they were followed by the Luttrclls, who are 
the present owners. It is possible that Minehead had a corporate 
existi iice during the 15th century, as certain documents e.xeciited 
by the portreeve and burgesses at that ^te are preserved, but 
no record of the grant of a charter has be"found. A charter of 
incorporation given by Elizabeth in 1558 vested the government 
in a portreeve, a steward and twelve burgesses, the continuance 
of the corporation being subject to the port and harbour being 
kept in repair. This condition being unfulfilled, the charter 
lapsed in the reign of James I., and an attempt to obtain its 
renewal in the 18th century failed. The corporation was replaced 
by two constables chosen annually in the court Icet of the manor 
until 1894, when an urban district council was appointed. The 
Ixirnugh returned two members to parliament from 1558 until 
disfranchised by the Reform Act of 1832. A weekly market on 
Tuesdays and a fair (Sept. 29 to Oct. 2) were held by the lord 
of the manor from the 15th century, but the date of the grant 
has not been found. In 1465 a second annual fair on the ist 
of May was granted by Edward IV., which is still held on the 
Wednesday in Wlutsun week. The other fair has been dis¬ 
continued, and the market day has been changed to Wednesday, 
During the i6th, 17th and i8th ccnturie.s Minehead had a con¬ 
siderable coastwise trade in wool, grain and wine, but began to 
decline owing to the migration of the woollen industry to the 
north of England, and to the decay of the herring fishery. A 
renewal of prosperity began when it acquired a reputation as a 
watcn^-place. 

Si'C Victoria County History: Somerset-, F. Handcoc.k, Parish and 
Oorouj’h of Minehead (JQ03). 

MINED, a town of the province of Catania, Sicily, 34 m. S.W. of 
Qitania by rail. Pop. (iqoi), 9828. It occupies the site of the 
ancient Menaenum, founded by Ducetius in 459 n.c. There is 
some doubt as to whether this town was also the birthplace of 
Ducetius, owing to confusions in nomenclature (sec E. A. Pree- 
m&xi. History oj Sicily, ii. 361). Remains of ancient fortifica¬ 
tions still exist, though it seems uncertain whether they are of 
Grcdc or of Byzantine origin (Notizie de-^li Srnvi, ihqig p. 70). 
Tour miles to the north is the Lacus Palicorum, a small lake in .c. 
crater, which still sends up carbonic-acid gas. By it was the 
temple of the Palici, twin Sicel gods, the most holy place in Sicily, 
where an oath taken was cspedally binding, and'an inviolable 
asylum (or fugitive slaves. There is now nothing to suggest twin 
deities; in ancient times there were probably two craters, whereas 
now there is only one. It was here that Ducetius, a few years 
later, founded a new seat for his piower, the citv of Palical 

MINERAL DEPOSITS. The subject of mining (tf.v.) can only 
be properly understood after the general features of mineral 
deposits have been elucidated. In this article deposits of all 
kinds of useful minerals are included, whether they are metalli¬ 
ferous or earthy. In general practice it is customary to treat the 
former under the name “ ore-deposits ” and the latter as the 
“ non-metallics.” This is warranted because in a large degree 
different geological problems are presented and different methods 
of mining are pursued. Nevertheless there are other important 
similar or common features and they may be classed together 
w’ithout great disadvantage. 

The word “ ore ” is used in several meanings, each of which 
depends for its special significance upon the connexion. In 
purely scientific applications “ ore ” implies simply 
'*■ a metalliferous mineral, and in this sense it appears 
in works on mineralogy and petrology. In former years and in 


connexion with practical mining an ore was defined aa 'a com¬ 
pound of a metal or of metals with one or more non-mhtallic 
elements, called mineralizers, of which oxygen and sulpjiur were 
the chief. The ore must, in addition, be sufficiently rich to 
be mined at a profit. Native metals not being compounds 
were not considered ores. The product of the copper mines on 
Keweenaw Toint, Lake Superior, was, and to a great extent 
is still, called copper rock rather than copper ore, and native 
gold in quartz is often described as gold quartz rather than 
gold ore, but these restrictions are gradually disappearing. 
An ore may therefore be defined as a metalliferous mineral 
or aggregate of metalliferous minerals mingled with a greater 
or less amount of barren materials called the “ gongue,” 
and yet rich enough to be mined at a profit. When not 
proved to be sufficiently rich to be remunerative, the aggre¬ 
gate is called “ mineral.” The “ mineral ” of to-day may be 
changed by the advent of a railway or the rise in the price of 
metal into the “ ore ” of to-morrow. The question has re¬ 
peatedly appeared in litigation involving contracts or property 
rights. 

Since the greater number of the ores are believed to have been 
precipitated from aqueous solution, or to have been otherwise 
formed through the agency of water, the term ‘‘ ore-deposit ” 
has resulted; and inasmuch as nearly all the other useful minerals 
owe their origin to the same agent, the term “ mineral deposit ” 
is equally well justified. A few, however, have been produced 
in a different wav, sueh as certain iron ores of igneous origin; 
certain igneous rocks used for building stone, as in the case of 
granite; and the aecumulations of vegetable material in coal beds. 
The.se latter, the igneous masses and the vegetable accumula¬ 
tions, being placed in two divisj^s by themselves, wc may 
group the larger number Into two main classes, depending on 
their precipitation from solution nr from suspension. In the 
ease of solution we will further subdivide on the place, and there¬ 
fore in large part on the cause, of precipitation, since these axe 
the questions chiefly involved in actual development. 

Especially in connexion with ore-deposits widening experience 
has modified the older coneeptions of relative values in the several 
tyiies. In the early day.s oi geology. Cornwall and Saxony were 
the two regions where the most active and influential students 
of ore-deposits were trained and where the principal hooks relat¬ 
ing to mining originated. The pronounced and characteristic 
fissure veins of England and Germany became the standards 
to which the phenomena met elsewhere were referred, and by 
means of which they were described. This particular form^uMte 
fissure vein along a faA assumed a predominating im^onNnee, 
both in the thought ano^in the literature of the day. Hfidcning 
experience, however, especially in the Cordillcran regtalTof North 
Ameriea, in the Andes of S'juth America, in Australia and in 
South Africa, has brought other types into equally great and 
deserved prominence, ('omprehensive treatment to-day there¬ 
fore departs somewhat from earlier standards. 

As far as analyses and estimates permit, the common useful 
metals oeeur in the earth’s crust in approxi|witely occurrence. 
the following percentages " 

1. Aluminium 813 7. Coppr^r . o'oooo* 

2. Iron . . 4-71 8. Learl. . o'oonox 

3. Manganese 0-07 9. Zinc . . o ooooir 

4. Nickel . iroi 10. Silver . o'ocuuouxr 

3. Cobalt . o’Ooo5 li. Gold • . o'ooooooox 

0, Tin . . o’uoujr-'uooux 12. Platinum o'oooooooux 

By the letter x is meant some undetermined digit in the corre¬ 
sponding place of decimals. Apart from aluminium, iron, 
manganese and nickel, the figures show how small is the con¬ 
tribution made by even the commoner metals to that portion 
of the mass 6f the globe which is open to observation and 
investigation. 

As compared with the earth’s crust at large certain of the 
metals are known to be locally present in favourable, usually 
igneous, rocks in richer amounts, according to the following 
'determinations which have been made upon large samples 
of carefully selected materials. Copper, 0-009 %‘> lead. 
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oo«i*-o’oo8; line, o'o048-o'6eig; Mlvtf, <roootf7^'oo(e(i6j fold, 
o'oooo2-o'oooo4. Iron and aluminium seldom faili ^d Vary 
from I to 2%asamimmum, up to.25 %asa'muHmum. .. . 

In order that the several metals may. constitute oresy their 
percentages must be the following—^the percentage^ of each 
vary with favourable or imfaVciurable conditions at the mine, 
and can therefore be expressed only in a general way; ores 
favourable to milling and concentration may go below these 
limits, and the mingling of two metals of which one facilitates the 
extraction of the other may also reduce the percentages:— 


Aluminium . 30 

Copper , . 2-10 

Gold . , 0003-00016 

Iron . . . 35-6J 

Lead ... 2-25 

Manganese . 40-50 


Nickel . . 2-5 

Platinum . o‘oooo5 
Silver . . 0'03-0i6 

Tin . . . i'5-l 

Zinc. . . 5-25 


Cobalt is a by-product in the metallurgy of nickel and is usually 
in much inferior amount to the latter. 

When we compare the first and second tabulations, with the 
third it is at once apparent that with the possible although only 
occasional exception of iron the production of an ore-body from 
the normal rocks which constitute the outer mass of the earth 
requires the local concentration of each of the metals by one or 
several geological processes, and to a degree that is only occasion¬ 
ally developed in the ordinary course of nature. It is, therefore, 
an instance of somewhat exceptionally good fortune when one 
is discovered, and it is only the part of ordinary prudence to 
develop and utilize it as one would treat a resource which is 
limited and subject to exhaustion. 

The minerals'which constitute ore-bodic.s are divided into two 
cimtm 0/ great classes: the ores paper, which contain the 
MiaerMi. metals; and the barren minerals or gangue, which 
reduce the yield. 

The ores are generally and naturally subdivided into two 
groups: first, the sulphides and related compounds containing 
arsenic, antimony, tellurium and selenium; and, second, the 
oxidized compounds embracing oxides, carbonates, sulphates, 
silicates, phosphates, arsenates, chromates, &c. With the oxides 
arc placed, because of related geological occurrence, a few rare 
compounds with chlorine, bromine and iodine into which silver 
more than any other metal enters, and to the same group we may 
add a few metals which occur in the native state. Iron, manga¬ 
nese, aluminium and tin differ from the rest of the metals in their 
original occurrence in the oxidized form, whereas the others with 
the exception of gold, platinum, and possibly copper, in their first 
precipitation in ore-bodies are in the forUi of sulphides or related 
compounds. Only by subsequent changes, characteristic of the 
upper parts of the deposits, do they pass by oxidation into the 
minerals of the second group. 

With regard to the nature and source of the water which serves 
to gather up the widely disseminated metals and concentrate 
them in ore-bodies two contrasted views are now current, not 
necessarily antagonistic but applied in different degrees by 
different observers. The older view attributes the water primarily 
to the rainfall, and therefore it is called meteoric water. After 
falling upon the surface the meteoric water divides into three 
parts. The first, and smallest, evaporates; the second, the largest 
portion, joins the surface drainage and is called the run-off; 
while the third, intermediate in amount, sinks into the ground 
and mingles with the ground-waters. The ground-waters rise 
in springs, usually fed from no great depth, and themselves pass 
into the surface drainage after a small subterranean journey. 
While as a rule the ground-water level is fairly definite, yet it 
sometimes displays even in the same mining district great 
irregularity. 

The section of active circulation and work of the descending 
meteoric waters betweei) the surface and the ground-water level 
was called by Franz Posepny (1836-1895) the vadose or shallow 
region (“ Genesis bf Ore-deposits,” Trans. Amer. Inst. Min. 
Eng. xxiii,, xxiv., 1893; reprinted as a book, 2nd ed., 1902). It 
has been long recognized by miners as the home of the oxidized 
ores, and the place of the work of the descending waters. The 


deep-waters are relatively modofiless and their inovcoients as 
far as visible are comparatively slow.' But the reaUyimportant 
feature of the ground-water os regards the filling of veins is the 
depth to which it extends. This remained a somewhat mdefinite 
matter until L. M. Hoskins showed mathematically that cavities 
in the firmest rocks became impossibilities at about 10,000 metres. 
Doirn to some such limiting depth as an extreme the ground¬ 
water was believed by many to descend; to migrate laterally; to 
experience the normal increase of temperature with depth; the 
effect of pressure; the increased efficiency as a solvent peculiar 
to the conditions'; and finally with a burden of dissolved gangue 
and ore to rise again, urged on by the “ head ” of the descending 
column. In its ascent it was supposed to fill the ‘veins, Mining 
experience has, however, indicated that the known ground- 
waters arc comparatimly shallow and seldom extend lower than 
500-600 metros. It is conceivable that during faulting and the 
formation of great dislocations this upper reservoir might be 
tapped into greater depths and set in limited circulations through 
deeper-seated rocks. But so far as these objections have weight 
they have greatly restricted the vertical range of the meteoric 
ground-waters as they were formerly believed to exist. 

In contrast with the meteoric waters outlined above, other 
waters are believed by many geologists to be given off by the 
deep-seated intrusive rocks, and arc generally called magmatic. 
We are led to this conclusion by observing the vast quantities of 
steam and minor associated vapours which are emitted by vol¬ 
canoes; by the difficulty of accounting in any other way for the 
amount and composition of certain hot springs; and by the 
marked and characteristic association of almost all ore-deposits 
in the form of veins with eruptive rocks. That ipieous masses 
have been connected with the formation of veins is further 
brought out by the following general consideration, which has 
hitherto received too little attention. Aside from pegmatites, 
veins rich enough to be mined and even large veins of 
the barren gangue-minerals are exceptional phenomena when 
we compare the regions containing them with the vast areas 
of the earth which have been carefully searched for them 
and which have failed to reveal them. As component! of the 
earth’s crust the useful metals except iron and aluminium are 
extremely rare. Some sharply localized, exceptional, and briefly 
operative cause must have brought the veins into being. The 
universal circulation of the ground-water of meteoric origin fails 
to meet this test, since if it is effective we ought at least to find 
veins of quartz and calcite fairly universal in older rocks. In 
North America, moreover, by far the greater number of veins 
which have been studied date from the Mesozoic and Tertiary 
times. The ore deposits of older date are chiefly of iron and man¬ 
ganese and can be satisfactorily explained in many cases by the 
reactions of the vadose region, or by'crystallization from molten 
masses. 

In summary it may be stated that the meteoric waters arc of 
great importance and of unquestioned efficiency in the shallow 
vadose region, or, as named by C. R. van Hise, “ the zone of 
weathering.” In it the disintegration of rocks exposes them to the 
searching action of solutions, and the portions of ore-bodies 
already deposited undergo great modifications'. The deeper and far 
more immovable ground-water probably extends to but moderate 
depth and is chiefly affected as regards movement by the head of 
waters entering heights of land and by local intrusions of igneous 
rocks. It is very doubtful if the normal increase of temperature 
with depth produces much effect. The mrteoric waters are of 
altogether predominant importance in all suifface concentrations 
of a mechanical character. The magmatic waters, on the other 
hand, seem to be of paramount importance and of great efficiency 
in producing the deposits of ores in the contact zones next 
eruptives, and in the formation of veins which are reasonably 
to be attributed to uprising heated waters in regions of expiring 
vulcanism. They start with their burden of dissolved, metals 
and minerds under great heat and pressure, amid conditions 
favouring solution, and migrate to the upper world into cooling 
and greatly contrasted conditions which favour precipitation. 
Undoubtedly they are responsible for many low-grade deposits 
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which have later been enriched by the action of descending 
meteoric waters. They are more copioasljr yielded, so far as we 
may judge, by acidic magmas than by basic ones. 

The naturid waterways are furnished by the cavities in rocks. 
They vary in size from very minute pores, where movement is 
slow because of friction, but where solution takes place, through 
others of all dimensions up to great fault-zones. The smallest 
cavities are the natural pores of minerals; cleavage aacks; the 
voids along the contacts of different minerds; cracks from crush¬ 
ing during dislocation; cellular lavas; volcanic necks; voids 
among the grains, pebbles, or boulders of fragmental rocks; 
joints; caves, and faults. So far as waters have deposited ores 
and yielded ore-bodies by subterranean circulations the latter are 
guided by some such controlling influence as these in all cases, 
and they will be selected as the governing principle in a large part 
of the scheme of classification. The types will be reviewed in the 
following order:— 

1.—Of Igneous Origin, 

A. Eruptive masses oi nDn-metalliferous ruck. 

B. Basw segregations from fused and cooling magmas. 

C. Deposits produced in contact metamorpliism. most commonly 

by the action of intrusive masses on limestones. 

D. Pegmatites. 

II,— Precipitated from Solution. 

A. Surface deposits. 

B. Impregnations in naturally open-textured rocks. 

C. Impregnations and replacements of naturally soluble rocks. 

D. Deposits along broken anticlinal summits and in synclinal 

troughs. 

E. Deposits in shear zones. 

F. Deposits in faults. 

C. Deposits in volcanic necks. 

III.— Deposited from Suspension. 

A. . Placers. 

B. Residual deposits. 

IV.— Carbonaceous Deposits prom Vegetation, 

I. Of Igneous Origin. —A. Eruftivr il/asiM of Non-metalliferous 
Roc*.—Among the non-metallic objects of mining and quarrying 
which are of igneous nature, building stone is the chiet. Granites, 
syenites, and other light-coloured rocks are the must important. 
Aese rocks occur as intrusive masses called bosses when of limited 
extent and diameter, and bathyliths when of vast, irregular area. 
The main point of importance is the jointing and cleavage, which 
should in each case yield blocks as nearly rectangular as possible so 
as to save tool treatment. Dark, basic igneous rocks in dikes, sills 
and surface flows are employed for macadam, and are often of 
excellent quality for this purpose. 

B. Basic Segregations from Fused and Coaling Magmas. —A few 
ore-bodies, of which the best known involve iron, are believed to 
result directly in tlie igneous processes by which molten rock cools 
and crystallizes. Thus magnetite, one of the common iron ores, is a 
widely distributed component in the eruptive rocks, rarely if ever 
failing in any variety. It is one of the first minerals to crystallize, 
and it possesses a much higher specific gravity than the other con¬ 
stituents. There is reason, therefore, to believe that, forming in 
some molten magmas in relatively large quantity, it sinks to or 
toward the bottom of the mass until the latter is at least greatly 
enriched with it, if not actually changed to iron ore. If the molten 
rock, after passing through a stage of partial crystallization, moves 
toward the surface of the earth, the body of ore may occupy almost 
any position in it other than the bottom. The flowing of the magma 
in original movements or from pressure sustained in subsequent 
metamorphic processes, or both, may give the ore the lenticular 
shape which is quite characteristic of magnetite bodies the world 
over. Almost all iron ores of recognized eruptive origin contain 
titanium oxide in amounts from a few units to over ^o %. They 
are most frequently found in dark basic rocks. These ores are not 
at present of much commercial value because of the difficulties of 
treating titaniferous varieties in the modern blast furnace practice, 
but there U little doubt that in the near future they will be 
extensively mined. 

Non-titaniferous magnetites, which often form lenses in gneissoid 
rocks of more acidic character than those with which the titaniferous 
are associated, are likewise believed by some observers to be of 
igneous origin, but there are equally positive believers in sedimentary 
deposition followed by metamorphism. 

Besides magnetite, chromite is a characteristically igneous mineral 
and is always found ib th* richly magnesian rocks. Whether the 
relatively large masses which appear in serpentine are direct crystal¬ 
lizations from fusion, or whether they have segregated from a finely 
disseminated condition during the change of the original eruptive 
to serpentine, is a matter of dispute, but thd general trend of later 
opinion is toward an original Igneous origin. Although not strictly 
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an ore. corundum is another mineral which is the direct product of 
igneous action. 

A form of ore-body which marks a connecting and transitional 
member between those just treated and those of the next group is 
furnished by the sulphides of iron, nickel and copper which are found 
in the outer borders of basic igneous intrusions. Observers differ 
somewhat as to the relative in^rtance to be attributed to reactions 
purely of the nature of crystallization from fusion or those brou^t 
about by the agency of gases or other highly heated solvents in the 
cooling stages. The most important example is afforded by the 
mingled ores of nickel and copper which are developed in their largest 
form in the region of Sudbury, Ontario, Canada, and arc now the 
principal source of nickel for the world.' The ores are chalcopyrite 
and pyrrhotite, the latter containing throughout its mass at Sudbury 
the mineral pentlandite, a rich nickel-iron sulphide and the real 
source of the nickel. With the base metal there are also found 
minute traces of the metals of the platinum group. Wherever 
these ore-bodies have been observed they invariably occur in the 
borders of intrusive masses. The sulphides constitute an integral 
part of the rocky mass, which shows almost no signs of alteration or 
vein production in the ordinary sense. Only some slight rearrange¬ 
ments have subsequently taken place through the agency of water, 
but all this is a small factor in the total. 

C. Ore-Bodies produced by Contact Metamorphism .—Great bodies 
of igneous rock have often been forced in a molten and highly heated 
condition through other rocks when at a distance below the surface 
of the earth. After coming to rest they have remained during the 
cooling stages for long periods in contact with the surrounding walls. 
All multen igneous magmas are more or less richly charged with 
aqueous vapour, doubtless in a dissociated state; with carbonic 
acid and probably with other gases, especially those involving sul¬ 
phur. During the cooling stages the gases are emitted and carry 
with them silica, iron, alumina and metallic elements in less amount, 
of which copper is the commonest, but among which are also num¬ 
bered lead, zinc, gold and silver. If the rock standing next the intru¬ 
sive mass is limestone, the silica and iron, and to a less degree the 
alumuia, combine with the lime to the elimination oi the carbonic 
acid and produce extensive zones of lime silicates, of which garnet is 
the most abundant. Disseminated throughout these garnet-zones 
are large and small masses of pyrite and chalcopyrite, oftentimes 
in amounts sufficient to yield large ore-bodies. Again in the lime¬ 
stone outside the garnet-zones, but none the less closely associated 
with them, are bodies of sulphides containing copper. The copper 
ores of Bishee and Morenci, Arizona, of Aranzazu near Concepcion 
del Oro, Mexico, and of many other parts of the world not yet studied 
in detail are of this typo. The eruptive which most frequently 
produces contact zones is of a marked acidic or siliceous character, 
since among cruptives these are the ones must richly charged with 
gases. When the copper ores are of low-grade in their original 
deposition it often happens that processes of secondary enrichment, 
which are later described, are required to bring them up to a richness 
which warrants mining. Less often than copper appear lead, zinc 
or gold ores in the same relations. 

D. Pegmatites .—One other phase of eruptive activity needs also 
to be briefly mentioned before passing to tne discussion of the ore- 
bodies, which have hitherto chiefljr occupied students of the subject. 
In the regions aurrounding intrusive masses of granite we almost 
always see dikes or veins of coarsely crystalline quartz, feldspar and 
mica radiating outward, it may be, for very long distances. 
They are believed to be produced by emissions from the eruptive 
similar to those which yield the garnet-zones just mentioned. 
The veins are technically called pegmatites. They arc cliaracter- 
istic carriers of tin and of minerals containing the rare earths, and less 
commonly are known to yield gold or copper. 

II. Precipitated from Solution. —A. Surface Deposits —The 
chief ore-body under this type is furnished by iron. Tlie peculiar 
chemical property possessed by this metal of having two oxides, 
a ferrous, which is relatively soluble, and a ferric, which is insoluble, 
leads to its frequent precipitation from bodies of standing or com¬ 
paratively quiet waters. Ferruginous minerals of all sorts, but more 
particularly pyrite and siderite, pass into solution in the descending 
oxidizing or carbonated surface waters, either as ferrous sulphate, 
or as salts of organic acids, or ferrous carbonate, the last-named 
dissolved in an excess of carbonic acid. On being exposed to the 
atmosphere when the solutions come to rest, or to the breaking up of 
organic acids, or to alkaline reagents, or sometimes to fresh-water 
algae, the hydrated sesquioxide aFe^O,, jH-O is precipitated as the 
familiar beds of bog ore. The ore usually forms earthy aggregates 
or crusts and cakes, but may also, as in the interesting case of the 
Swedish lake deposits, yield small concretions. Bog ores are not 
very rich in iron and are apt to have much sand and clay intermingled. 
If subsequently buried under later. sediments they may» become 
dehydrated and changed to red hematite, as in the case of some of 
the Clinton iron ores of the eastern United States. These widely 
extended beds in the lower strata of the Upper Silurian are often 
oolitic rod hematites, consisting of concentric shells of iron oxide and 

' A. H. Barlow, “On the Sudbury Deposits,” Geol. Survey of 
Canada Ann. Rept., vol. xiv., part H; A. P. Coleman,'jlaw. Report 
of the Ontario Bureau of Mines, vol. xiv., part iu. (1905). 
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chalcedonic sUtea, devetlted at«und etalnt of sand. The moat 
extensive of all or»-b«ds of tbia type and ue mainstay of the German 
and Belgian smelting industry, are the Jurassic ores, locally ^ed 
mlnette, of Luxemburg and the neighbouring territories. Tlw 
princip^ and several subordinate bods art distinguished, which 
fumisn a product ranging from 30 to 40 % of iron ana between i and 
2 % of phosphoric oxide fPoO,). They are generally believed to have 
been deposited on the bMtoms of embayments of the Jurassic sea. 
The iron was furnished by the drainage of the land and was preci¬ 
pitated. according to Van Werweke, as silicate, carbonate, sulphide, 
and as several torms of oxide. More than two billions of tons 
are believed to be available. Very similar deposits occur in the 
Cleveland district, England, in the Middle Lias. , 

In the presence of much organic matter wh^ creates reducing 
conditions, concretions and even bods of spathic ore or black-band 
may result and afiord the ores of this type extensively utilized in the 
Scottish iron industry and formerly of some importance in the 
eastern United States. 

The brown hematites often have more or less manganese, and 
manganese ores themselves may result 1^ closely related reactions, 
.since manganese is very similar to iron in its chemical pnwrl^. 
Aluminium is yielded by deposits of bauxite, the hydrated oxide, 
which in the states of Georgia and Alabama, of the United Stotes, 
are the result of surface precipitations. In the depths it is believed 
that pyritous shales ex&t. The oxidation of the pyrite supplies 
sulphuric acid which takes into solution the alumina of the shales. 
Kising to the surface along a marked series of faults, the aluminium 
sulphate meets calcium carbonate in an overlying limestone, and the 
aluminium hydrate is precipitated as concretions at the vents of the 
springs. . 

Of scientific importance but os yet not of commercial value are 
the siliceous sinters deposited around the vents of hot springs 
which yield appreciable amounts of both the precious and the base 
metals. Wliile surface precipitations in every particular, they are 
yet chiefly important in casting light on the processes of vein 
iormation in the depths. 

Non-mctalUc minerals which are deposited from solution on the 
surface of the earth are the salines, rock-salt, related potassium 
salts, gypsum and the rarer nitrates. The alkaline chlorides and 
gvps’um are derived, in nearly all cases, from impounded bodies of 
sea-water, which, exposed to evaporation with or without constant 
renewal, finally yield beds of rock-salt and related minerals. Shallow 
estuaries cut off from the sea, it may be by the sudden rising of a 
bar during a heavy storm or brines impounded in deep bays with 
a shallow connexion as in the " bar theory " of Ochsenius, have 
given ri.se to the great stores of these minerals which are so ex¬ 
tensively mined. The potassium compounds have only been found 
as yet in large quantities in the Stassfurt region of Germany, and 
.seem to be duo to the fact that in this locality the mother-liquors 
of the rock-salt deposits failed to escape, and were evaporated to 
dryness. The nitrates are chiefly obtained in nortliern Chile and 
are the result of the reaction of nitrogenous organic matter, uwn 
alkalme minerals and under conditions where there is enough but 


not too much water. 

Another very important mineral found in surface deposits formed 
from solution is asphalt. It lias happened in various parts of the 
world but especially in the island of Trinidad, in the Caribbean 
Sea, that petroleum with an asphalt base has reached the surface, 
has evaporated, and has become oxidized so as to leave a residuum 
of asphalt suitable for street-paving or other purposes. So-called 
pitch-lakes are afforded which may be of great commercial value. 

Again if large sheets, crusts, stalactites and stalagmites are 
deposited from calcareous water by the escape of the solvent 
carbonic acid, beautiful ornamental stones are afforded, generally 
known as Mexican onyx. 

B Impregnations in Open-textured Rocks. —In a number of in.stances 
in various parts of the world naturally open-textured rocks have 
been discovered so richly impregnated with the metalliferous 
minerals as to be ores. The enriching minerals have ^n intro¬ 
duced in solution, and the solvent has found its way through the 
rock because of its natural character, and not because geological 
movements have opened it. Porous sandstones arc one of the 
most common cases. Do)ioslt8 of silver ores have been extensively 
mined at St George in southern Utah, consisting of films of ai^entite 
and cerariryrite, which have been precipitated upon fossil leaves, 
sticks, and in the sandstone itself. Over wide areas m the northern 
United States, copper in various minerals has been dwcovCTed m 
sandstones of Permian or Triassic age. At SilvCT Cliff, ^lo^o, 
silver ores have impregnated a volcamc tuff, while at the Boleo 
mines in Lower California tuffs yield copper ores. In at least 
of the great copper mines on Lake Superior the natavc metal im¬ 
pregnates a conglomerate, and in a number of others it has enneh^ 
a celluUr basalt, flUing the blow-holes with shots and pdlets. In 
the Commern district between Bonn and A^hen, sandstonro of 
the Triaasic Buntersandsteln contain knots of galena, ^stnbut^ 
over wide areas as impregnations. Or^fanic matter is believed to 
have precipitated the galena by a reducing action upon poroolatmg 

solutions of lead. ' , . ^ t v 

All these porous rocks have been fed by solutions which have 
entcrid along waterways, clearly due to faults or some extensive 


hceakt which have provided intraductat^g cendaitii The eoiutloiis 
have then bean tap^ ofi from the mam pB«a«s bv the porous 
rock. They are, therefore, closely connected with faults. 

Non-metallic minerals in the harm of Mtroleum and asphalt may 
.1./. impregnate sedimentary beds or other rocks oi open texture. 
Many ^ wells derive their m^ee from lenticular beds of sand¬ 
stone in the midst oi ill^)ervious shales, and others, as those in the 
M exiee n fields near Tampico, from vodcanic tufis. Asphalt may 
saturate both sandstones limestones in such richness as to 
furnish a natural paving material when crushed, heated and laid. 
Brines are also yieldedoy parous strata and supply much oi the 
salt of the world. 

C. Impregnations and Raplaeommte of Naturally SohMa 
Ore-deposits of great impratance appear in difierent regtons which 
can only be interpreted as having been formed by the repUcement 
of some or all of a rock with the metallic minerals. The most 
common rock to yield in this way is limestone, because of itu soluble 
nature, but important cases occur of others composed of silicates. 
Replacement implies the precipi t ati o n of the ore and gan^e, 
molecule by molecule, in the Msition of the original minerals out 
without, as in psoudomorphs, flhe necessary reproduction of crystal¬ 
line forms. Some waterway must of course introduce the ore- 
bearing solutions, but it may be slight compared with the great 
size of the resultiiig ore-bodies. Lead and zinc orez, often czxrying 
some silver, are those most widely distributed, as they were also 
the earliest recognized in deposits of this character. More than 
any other metals their association with limestone is pronounced. 
The replacements may be found near the supply fissure as in the 
great zinc deposits near Aachen, or the supply fissures may be 
obscure as at Leadville, Colorado. While ores occur in the lime¬ 
stone, they are often close along its contact with some relatively 
impervious stratum, which seems partly to have directed toe cir¬ 
culations, partly to have checked or stagnated them, while pre¬ 
cipitation took place. With the lead and zinc sulphides, pyrites 
and chalcopyrite are commonly associated in greater or less denee, 
the copper increasing locally. All the sulphides are exposed to 
oxidation above the ground-waters and mining in the upper levels 
has been often directed against the carbonate and sulphate of lead, 
or the mingled carbonate and hydrated silicate oi zinc. 

A non-metallic deposit formed by replacement and of much 
scientific interest is furnished by sulphur when derived from gypsum, 
as in the Sicilian and other localities of Europe. 

1 ). Deposits along Anhclinai Summits and in Synclinal Troughs .— 
When strata experience folding they are violently strained at toe 
bends, and, if stifi or brittle like limestone, often crack in limited 
fissures, which in anticlines open upward and in syncUnes downward. 
They thus yield joints in relatively groat numbera. Softer rocks, 
such as shales, are moulded by the strains without fracturing. 
Very gentle folds seem to have yielded such abundance of cracks 
in toe load and zinc district of toe Upper Mississippi Valley as to 
cause the so-called “ gash veins" which have been worked for 
many years. The crevices are not all vertical, but often run 
horizontally and are due to the parting and buckling of individual 
beds. The resulting ore-bodies are chiefly limited to a single grrat 
stratum, and are believed to have been formed by toe iniilteation 
of galena, blende and pyrite from overlying formationa 

When strata are stiff enough to buckle under violent folding and 
part so as to produce openings of a crescentic cross-section which 
afterwards become filled, there result the " saddle-reels " so re¬ 
markably illustrated in the gold veins of Victoria, Australia, and in 
pitching anticlines of a much larger character in Nova Sootia. 

Of far the greatest importance of all the ore-bodies in troughs 
are the iron ores of the Lake Superior region, now the most pro¬ 
ductive of all the iron-mining districts. In a series of sedimentary 
formations, generally of Huronian agg, and with associated eruptives, 
there occur strata consisting of a cherty iron carbonate, which wore 
probably originally marine deposits akin to glauconite. They rest 
upon relatively Impervious rocks, and are often penetrated by 
basaltic dikes. The entire series has been folded, so that toe cherty 
carbonates, shattered by the strains, have come to rest in troughs 
of relatively tight, impervious rocks. The descending surfocc 
waters have next altered them, have taken toe Iron into solution, 
and have redeposited it in toe troughs as a slightly hydrated red 
hematite. The silica has usually been precipitated elsewhere. 

The most important of too non-metallics which occur along 
anticlinal summits arc petroleum and natural gas, but it is teue 
only in a very limited sense that they are intir^uced in solution. 
The general cause of the accumulation is, however, the same as 
that of the metallic minerals, *.«. that storage cavities are afforded. 
In the most productive oil-fields it is the general experience to find 
the oil and gas impounded in porous rocks, either sandstones or 
limestones, at the crests of anticlines and beneath impervious 
shales which do not shatter or crack with gentle folding. _ 

E. Deposits in Shear-Zones.—It sometimes happens both m 
massive rocks and in sediments that strains of compression have 
been eased by locM crushing along comparatively narrow belte 
withont appreciable or measurable displacement of toe sides such 
as would bo required by a pronounced fault. The word shaar-zons 
haz become quite widely used in recent years as a deaedptive term 
applicaUe to these cases. 
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The gold'btaring reefs of the Transvaal present a good illustration. 
Bods of oonglomerate consistmp chiefly of quartz and quartiito 
pebbles have experienced crushing and shattering, and have had 
their natural porosity much enhanced by these after-effects. 
Solutions of gold, coming through, have encountered pyrites and 
have had the gold precipitated upon the pyrites, whicli is itself 
often broken and granulated. In other regions shearing has led to 
sheeting and oiiening of the rocks by many parallel cracks but 
almost always with such marked displocomcnt that the next type 
most correctly describes them. From any point of view the shear- 
zone is a natural transition to the fault and closely related to it. 

F. Deposits in haults .—This type of ore-body Was one of the 
earliest established, and has always figured very prominently in the 
minds oi students of the subject since the first systematic formula¬ 
tions of our knowledge. The dislocation of the earth's crust by 
faults has furnished either clean-cut fissure or else lines of closely 
set jtarallcl fractures, whose combined displacement has been 
conqiaratively great. The faults go to relatively profound depths 
and tliey furnish thcreforo waterways of extended character, which 
may reach from regions of heat and pressure in depth to regions of 
cold and diminishing pressure above; thus from conditions favour¬ 
able to solution below to conditions favouring precipitation toward 
the surface. Faults often occur, moretiver, in connexion with 
eruptive outbreaks, and therefore in circumstances especially 
favourable to ore dejmsition. From all these reasons it is not 
surjtrislng that the " true fissure vein " based on a profound fault 
has been the ideal of the prospector's search in many parts ot the 
world, and has often been his reward. The historic veins of Corn¬ 
wall and of Saxony are of this type, also the great silver veins of 
Mexico, the gold veins of California, the great silver-gold deposits 
of the ^mstock lode, and many in South America. 

Faulting often leads to great shattering of the country rock 
and instead of being a clean-cut open cavity, there results a brecci- 
ated belt which may then lie cemented by infiltrating ore and gangue. 
In the midst of this the richer ore occurs as bonanzes or chutes, 
which are succeeded hy leaner stretches. The movement of the 
walls produces tlic (Xilished surfaces specifically called “ slicken- 
sides,'^ parallel to which the ore-chutes oiten run. The change lu 
the character of the entering solu¬ 
tions from time to tame gives a 
handed character to the deposit, so 
that from both walls toward the 
centre corresponding layers succeed 
one aiiotlier. At the centre the last 
layers may meet as interlocking 
crystals in the familiar comb-in¬ 
comb structure, or they may leave 
cavities called " vugs '' into which 
beautiful and perfectly formed crys¬ 
tals project (see fig.). Fault fissures 
swell and pinch, affording wide and 
narrow places in the resulting ore-body. -They often intersect each 
other and one may throw or heave another, according to the 
mechanics of faulting as set forth under the article on Geology. 

While fault-fissures have in no way failed in later years to be 
appreciated by mining geologists, yet they do not hold that pre¬ 
dominant place which in the days of more limited experience was 
theirs. On the contrary, other types such as contact zones, re¬ 
placements and impregnations are found to be of scarcely inferior 
importance.. Nevertheless the last two, at least, must usually owe 
to the fault-fissure the waterway which has brought in the solutions. 

A very peculiar non-metallic deposit found in fault-fissures and 
imitating the ordinary veins in all essentials is furnished by the 
asphaltic minerals, often described as asphaltic coals and known 
in mineralogy as “ grahamite,” " albertite,” " uintaite," “ gil- 
sonite," &c. Petroleums with asphaltic bases have percolated 
into fault-fissures and have there deposited on evaporation and 
oxidation their dissolved burdens. The black coaly mineral 
presents all the geological relations of a fissure vein and'is mined 
like so much ore. 

G. Volcanic Necks .—A very unusual ore-liody is furnished by 
this type, which is only known in a few instances. In two mines, 
however, in Colorado, the Hassick and the BuU-Domingo, there 
occur chimneys of elliptical cross-section filled with rounded 
boulders, and lieiieved with much reason to be the tubes of small 
explosive volcanoes. After brief periods of activity they became 
waterways for uprising heated solutions which filled the interstices 
with ore. 

III. Deposited from Suspension.— The ores which result 
from this process are all formed upon the surface of the earth and 
through the action of water. They are primarily the result of the 
weathering of rocks, and of the removal of the loose products thus 
afforded in the ordinary processes of erosion. 

A. Placers .—Many useful minerals, including some of a metallic 
chataCter, are very resistant to the agents of decomposition which 
cause the disintegration of the common rocks. Thus magnetite is 
a mineral present In a minor capacity in all ernptives and in fairly 
large percentage in many of the basic types. It is proof againsfi 
protracted exposure to natural reagents, and it is heavy. Becoming 
freed by the oisintegration of the containing rock it is mingled with 
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the transported materials of running streams, and settles witli 
other heavy minerals wherever the cutient Blackens to a sufficient 
degree. Concentration may thus ensue and beds of black sand 
result. If again deposits of. loose sand containing more or less 
magnetite are exposed to the surf of .the ocean, or even to the 
tvaves of lakes, a similar sorting action takes place on the beach. 
'The magnetite remains behind while the undertow removes the 
lighter materials. Iron sands of either of these varieties arc usually 
too rich in titanium to be of commercial value, but with tlm magnet¬ 
ite may he gold or platinum in sufficient amount to be of value. 

While magnetite is the commonest of the ores to be found in 
placers, gold is the metal which usually gives them value. Wherever 
systems oi drainage have eroded gold-bearing rocks, the gold has 
passed into the streams with the other detcital materials, ami, 
even though in very fine flakes, being yet very heavy has sunk to 
the bottom in the slackened water and has there enriched the gravel. 
The gold tends to work its way through the gravels oven to tlie 
bed-rock, or to some bed of iiiterstratified and impervious clay, 
and there to be relatively rich. It favours also the insides of bemls 
and the lieads of (|uiet reaches. When a small tributary stream 
joins a larger one and is both checked itself and checks the current 
of the large one, the gold, as in the Klondike, tends to settle in 
relatively great abundance. 

Pot-holes, strangely enough, or related ropk-cavities, often fail 
to yield the nuggets, apparently because the swirl oi the water and 
grit has ground them to impalpable powder. The particles liave 
then been washed elsewhere. 

When the gold-bearing gravels are panned down a small residue 
is obtained of all the heavy minerals in the gravel. Magnetite is 
the commonest and gives the technical name of " black sand " to 
the concentrate. With it, however, there arc almost always found 
garnet and other less familiar minerals. If the stream valley lias 
been hunted over by sportsmen with shot-guns or rifles, the lost shot 
and bullets arc commonly caught in tlic pan. Even diamonds 
have been rarely noted and they may. indeed, he specially sought 
in gravels. 

Along sea-beaches where great beds of auriferous gravel have 
been attacked hy the surf, concentrated bars carrying nuggets and 
flakes of gold in workable quantity have not infre((uently resulted. 
Cape Nome, Alaska, is perhaps the most productive of all. Tlie 
gold in the beach-placers is usually worn by the constant allrilion 
into extremely fine particles, and the flakes or colours are more 
difficult to save than in the case of stream-placers. 

In some regions of gold-bearing rocks, as in tlie sontli eastern 
United States, the products of superficial decay of rocks may 
remain in situ and be sufficiently charged with gold to be washed 
for the yellow metal. They are different from the usual placer 
deposit although hydraulicked in the same way. They might he 
properly considered residual deposits under tlie next head. 

Auriferous stream-gravels of ancient and long-abandoned systems 
of drainage may remain beneath lava flows or later sedimenUirv 
accumulations and lie the objects of underground mining. Holli 
in Australia, where they are called " deep leads," and in Califoriiii'., 
where they are called “ buried channels^' or " deep gravels.^ they 
have been for many years the objects of mining. In California 
the bed-rock is usually slate or schist and a series of technical 
terms have resulted descriptive of the rich streaks. The bed-rot k 
is called the rim-rock; the pay-streaks which appear on its sides, 
bench-gravels, and the lowest one the channel-gravel. Tunnels are 
often very skilfully driven tlirougli the rim-rock to strike the 
channel-gravel and at the same time preserve the proper slope lor 
drainage and extraction. The buried channels in C.alifornia have 
proved of much scientific interest from the remains of prehistoric 
man, skulls, mortars and pestles wliich they have yielded. 

Among the noii-nietallic minerals sought from placers, plios- 
phates for fertilizers hold a position of great importance. 

B. Residual Deposits .—contrasted with the placers wlio.se 
materials are derived hy transport from a distance, we sometimes 
find heavy and resistant minerals, once contained in tlie rock bul 
freed by the process of decay and disintegration. The lighter 
loose materials are washed away and deposited elsewhere. The 
heavy remain behind in a concentrated condition. Iron ores of 
tliis cliaracter are known, and chromite is set free in tlie same way 
by the decomposition of serpentine. 

In the decay oi ferruginous rocks like limestones the iron may he 
changed to the insoluble ferric hydrate, brown hematite, and remain 
as veinlets and crusts throughout a mantle of clay. The brown 
hematite may be freed by artificial washing and used as an iron ore. 

IV. Cardonaceous Deposits from Vegetation. —Far the mo.sl 
important of the non-metallic minerals are those composing the 
coal aeries. They yield entire strata analogous to other sedimentary 
rocks, but in most cases from vegetation which has grown in situ. 
They are found in all stages from nearly carbonized leaves aqd 
woody tissue in peat, through much more altered materials in 
lignite and bituminous coal to extremes in anthracite and mphitc. 
TTie prime necessity for their preservation from decay is furnished 
by water, in or near which they must grow, and beneath which they 
must be deposited, so that oxidation may be retarded., In instances 
they have been hraped together by rivers, especial^, when at flood. 
The method of on^ is fully discussed under Coal and under 
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Mining, but it may be.tsfliarked hm that once formed th^ underro 
aU the foldings, iaultings and disturbances which have anected the 
sediments^ rocks 6f btter Kinds. • '■ 
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MINERAIiO( 3 T, the science which describes and classifies the 
different kinds of mineral matter constituting the material of the 
earth’s crust and of those extra-terrestrial bodies called meteor¬ 
ites. The study of minerals is thus a branch of natural history, 
but one in which certain of the exact sciences find an applica¬ 
tion. The determination of the composition and constitution of 
minerals is a chemical problem; their optical and other physical 
properties are determined according to the principles of physics; 
the .study of their crystalline form and structure belongs to 
crystallography; their modes of occurrence, origins, associations 
and changes come within the province of geology and petrology; 
while a consideration of the localities at which they are found 
requires some acquaintance with geography. Finally, there is 
tlio economic side, dealing with the mining and application of 
useful minerals, the extraction of metals from their ores, and 
the uses of minerals for building, decoration and jewelry. 

In this article we shall treat only of the general characters of 
minerals; their special characters will be found in the articles 
on the. individual minerals. 


After a brief historical sketch the subject will be treated under 
the following headings 

I . Cliaracters of Minerals. 

1. Morphological Characters. 

а. Cryslallinc Form. 

б. State of Aggregation : Structure. 

2. Physical Characters. 

a. Optical Characters (Colour, &c.). 

b. Magnetic, Electrical and Thermal Characters. 

c. Characters depending on Cohesion (Hardness, &c.). 

d. Specific Gravity. 

e. Touch, Taste and Smell. 

5. Chemical Characters. 

Synthesis of Minerals. 

II. Occurrence and Origin of Minerals. 

Alteration of Minerals : Pseudoinorphs. 

in. Nomenclature and Classification of Minerals. 

History. —Owing to their numerous application.^ for useful and 
decorative purposes, minerals have attracted the attention of 
mankind from the earliest times. The stone and bronze imple¬ 
ments of prehistoric man gnd many of his personal ornaments 
and charms were directly or indirectly of mineral origin. The 
oldest existing treatise on minerals is that written about 315 B.c. 
by Theophrastus (ir«pi tmv hlQuiv — On Stones, English version 
by John Hill, 1746), of which only a portion is now in 
existence. Minerals were then classed as metals, stones and 
earths. The last five books of Pliny’s Historia naturalis, 
written about a . d . 77, treat of metals, ore.s, stones and gems. 
Some of the Arabian philosophers devoted themselves to the 
study of minerals, and about 1262 Albertus Magnus wrote his 
De mineralibus. In the 1 6th century Georgius Agricola published 
several large volumes, dealing more especially with the mining 
and metallurgy of metajliferous minerals, in which more exact 
descriptions were given of the external characters i he mentioned 
several minerals by names (e.g. blende, fiuor, quartz) which arc 
now in common use. About the same period there appeared 


the ^stematii! treatise on minerals of ,K. Gesner {i!565)><aad that 
on predous .sbMies by Anselm Boethius de fioodt (1609). , The, 
remarkable researches of Erasmus Bartholinus on Ioelw(i-«par> 
were published in 1669, and J. F. Heiickel’si'ynfolopa in 1745. 
Later come the iSyrfmM nalmaeol Linnaeus(t735). Although 
the importance of chemical prr^erties was recognized by the 
Swedi* chemista-^Jv G. Wauerius <1747) A. F. Cronstedt 
(1758)—the external characters of minerals formed the. basis of 
the mixed systems of classification of A. G. Werner (1774) and of 
other authors, and even aa late as the Natural History System of 
Mineralogy of F. Mohs (i8jo). 

It was not until the end of the i8th and beginning of the 19th 
century, when the foundations of crystallography were laid by 
Romi de TIsle and K. J. Haiiy, and chemistry had awumed 
its modern phase, that any real advance was made in scientific 
mineralogy. It was then recognized that chemical composition 
and crystalline form were characters of the first importance, 
and that external (natural history) characters were often more 
or less accidental. .During this period numerous mineral sub¬ 
stances were analysed by Scheele, Klaproth, Charles Hatchett, 
Vauquelin, Kirwan, Berzelius, Rose and other cheinists, and 
many new mineral-species and chemical elements discovered. 
After W. H. Wollaston’s invention of the reflecting goniometer 
in 1809, exact measurements of the crystalline forms of many 
minerals were made. The principles of isomorphism and dimor¬ 
phism enunciated by E. Mitscherlich in 1819 and i8ai respw- 
lively cleared up many difficulties encountered in the definition 
of mineral-species. About the game time also the discovery by 
E. L. Malus of the polarization of light gave an impetus to the 
optical examination, by Sir David Brewster and otiwrs, of 
natural crystals. Later, the investigation of rocks in thin 
section under the microscope led to the exact determination, 
particularly by A. Des Cloizeaux (1867), of the optical constants 
of rock-forming minerals. 

For a detailed account of the history of mineralogy (including 
crystallography), see F. von Kobell, Gesehichie der Mineralogie von 
t 6 co-iXf>o (Munchen, 1864). The recent histo^ ol mineral-species 
may be well traced in the six editions of J. D. Dana a System of 
Mineralogy (1837-1892). 

L—Gharaoten of Kinerali 

A distinction is to be made between essential and non-essential 
characters. Essential characters arc those relating to chemical 
composition, crystalline form, cp^stallo-physical properties and 
specific gravity; these are identical, or vary only within certain 
defined limits, in all specimens of the same mineral-species. 
Non-essential characters—such as colour, lustre, hardne^, form 
and structure of aggregates—depend largely on the presence 
of impurities, or on the state of aggregation of imperfectly 
formed crystalline individuals. In an absolutely pure ^ and 
perfectly developed crystal all the characters may be said to 
be essential, but such crystals are of exceptional occurrence in 
nature, and certain of the characters are subject to modification 
under different conditions of growth. For example : a well- 
formed crystal of haematite (” specular iron ore ), with its 
smooth black faces and brilliant metallic lustre, is strikingly 
different in appearance from a piece of massive haematite (“ red 
iron ore ”), which is dull and earthy and bright red in colour; 
the former is so hard that it can only with dfficulty be scratched 
with a knife, while the latter is quite soft and soils the fingers. 
Both specimens will, however, be found on analysis to have 
same chemical composition (Fe.20j), ■ the same crystalline 
structure (as determined by the optical, characters under the 
microscope in the case of the massive variety), and very nearly 
the same specific gravity (especially if this be determined upon 
finely powdered material, the effect of cavities being thus 
eliminated). The essential characters .being identical, the 
difference between the two specimens lies in the state of aggre¬ 
gation of the material: with “ specular iron ore ” we have a 
single crystal, while with the “ red iron ore ” we w dealing 
with a confused aggregate of minute crystalline individuals, 
which have interfer^ with each other’s growth to such an extent 
that no crystal-faces have been developed. Such differences do 
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not therefore depend on the nature of the material, but only ea 
the conditions which prevailed during its growth. (See e.g. 
Quartz and Calcitb.) 

In the following enumeration of the more salient characters 
of minerals it is to be noted that many of the terms used for 
non-essential characters are purely descriptive and have no 
exact definition ; on the other hand, essential characters can be 
expressed numerically and are therefore perfectly definite. 

I. Morphological Characters. 

a. Crystalline Form. —This most impco-tant character of 
minerals can, of course, be determined only when the material 
available is in the form of crystals (i.e. crystallized), which is 
not always the case. Massive aggregates of crystalline material 
are of much more frequent occurrence; when smaB fragments 
or thin sections of such material are transparent, the crystalline 
.symmetry may be determined, within certain limits, by the help 
of the optical characters (see below). External crystalline form 
must not, however, be considered alone apart from all other 
characters, for crystals of substances quite different chemically, 
e.g. silver iodide, zinc oxide and zinc sulphide, are sometimes 
almost identical in crystalline form; further, in groups of iso- 
morphously related minerals the degree of symmetry will usually 
be the same and the angles vary only slightly, and unless the 
crystals are perfectly developed and suitable for exact gonio- 
metric measurement no crystallographic distinction can be 
made between two such species. 

All the six systems of crystals and most of the thirty-two 
symmetry-classes arc represented amongst minerals (see Crystal¬ 
lography). Crystals of the same mineral-species may differ 
very widely in general form or habit; e.g. crystals of calcite (q.v.) 
may be rhombohedral, prismatic, scalenohedral or tabular in 
habit. Other descriptive terms of the habit of crystals are 
pyramidal, acicular or needle-shaped (from the Lai. acicula, a 
needle), capillary or hair-like (from the Lat. capillus, hair), &c.; 
and these peculiarities of habit may sometimes be character¬ 
istic of certain minerals. Sometimes also there are characteristic 
kinds of groupings of crystals : thus parallel, divergent or 
radiating (e.g. scolecite), rosette-shaped (e.g. haematite— 
Eisenrosen), reticulated (e.g. rutile), or matted. The faces of 
natural crystals may be smooth, rough, striated, curved or 
drusy,' i.e. studded with small crystal faces and angles. 

i. State of Aggregation: Structure. —According to the par¬ 
ticular state of aggregation of a number of imperfectly developed 
crystals, which have grown together, various kinds of structure 
may S presented even by the same mineral species. The 
descriptive terms applied to these structures are almost self- 
explanatory : thus the structure may be granular (e.g. marble), 
fibrous (asbestos), radio-fibrous or stellated (wavellite), columnar 
(beryl), laminar or lamellar (talc), bladed (cyanite), &c., ac¬ 
cording to the relative shape and sizes of the individual crystals 
composing the aggregate. When the constituept crystals are 
invisible to the unaided eye the material is described as compact; 
incoherent aggregates are powdery or earthy. Minerals which 
are really amorphous, i.e. without any cryst^line structure, are 
comparatively few in number (e.g. opal); many which arc 
apparently amorphous are really microcrystalline (e.g. turquoise). 
Tile term massive is often used loosely for a crystalline mineral 
not showing crystal-faces. Crystal-aggregates often assume 
more or kss accidental and imitative external forms to which the 
following descriptive terms are applied : dendritic or arborescent 
(e.g. copper, pyrolusite), mossy (copper), leafy (gold), wiry or 
filiform (silver), capillary (millerite), coralloidal (aragonite), 
globular (aragonite, with concentric structure; wavellite, with 
radiated structurfe), mamillary or with breast-like protuberances 
(arsenic), nodular (malachite), warty (menilite), botryoidal or 
resembling a bunch’ of grapes (from fiArpm, a bunch of grapes) 
(dolomite), reniform or kidney-shaped (menilite), amygdaloidal 
or almond-shaped (agate), stalactitic (caJdte, chalcedony). &c. 

r This is from a German word druse, originally meaning “ brash," 
and applied by miners to hollow stones,’'ilnea with minute pro- 
jectiiig crystal^ > ■ ■ 


a. Phytiettl Charaeters. 

a. Optical Characters.—The action of crystallized matter on 
transmitted light is a character of the highest importance in 
mineralogy. Even when the substance is opaque in large masses, 
it may be sufficiently transpwent when in small splinters or in 
thin sections for the determination of the optical characters. 
The refractive indices, strength of the. double refraction, optic 
axial angle, extinction angles on certain faces, &c., are characters 
capable of exact measurement and numerical expression, and are 
constant for each mineral-species. (See Crystallography.) 

In their “ diaphaneity,’’ or degree of transparency, minerals 
differ very widely even in the same species. Some, such as metals 
and most metallic sulphides are always opaque; whQe others 
may vary in different specimens from perfect transparency to 
perfect opacity (in the latter case, however, minute fragments 
will, as a rule, still be transparent). A good example of this is 
afforded by the varieties of quartz: rock-crystal is water-clear, 
chalcedony is translucent, and jasper opaque. 

The “ colour ’’ of minerals is the character which first arrests 
attention; but being a character which may vary almost in¬ 
definitely in one and the same kind of mineral, it affords a typical 
example of a non-essential character. Thus, fluor-spar and 
quartz, when in well-formed and chemically pure crystals, are 
quite colourless and transparent; but it would be easy to collect 
a series of each of these minerals in which almost every shade of 
colour is represented. Crystals of fluor-spar of an emerald-green, 
purple, golden-yellow, bright pink or other colour are at first 
sight very different in appearance, and yet the difference is due 
solely to the presence of traces of colouring matters so small in 
amount that their exact nature is difficult or impossible to 
determine. The value of diamond, corundum and other gem¬ 
stones depends largely on these accidental differences in colour. 
Such substances, which are essentially colourless and owe their 
colour to the presence of colouring matter as an impurity, arc 
said to be “ allochromatic ’’: any colour they may possess is non- 
essential. In some other substances, known as “ icliochromatic,'’ 
the colour is a definite and es.sential character; for example, the 
yellow colour of gold, the red of cinnabar, &c.; but even here, 
owing to differences in the state of aggregation and the presence 
of various impurities, there may be wide variations in colour. 
Tolour is thus a character of little determinative value, especially 
in minerals which are allochromatic; but it is sometimes a useful 
guide when taken in conjunction with other characters. An 
elaborate list of colour-names for descriptive use was drawn up 
by A. G. Werner in 1774. 

An important character of transparent crystals is that of 
unequal absorption in different directions; so that light will, as 
a rule, be differently coloured according to the direction in which 
it has travelled through the ciy’stal: this is known as dichroism 
or pleochroism (see Crystallography). Certain minerals (e.g. 
zircon, almandinc and those containing cerium) when examined 
with a spectroscope by transmitted light exhibit characteristic 
absorption spectra. 

The colours of minerals may also be due to the interference 
of rays of while light at the surfaces of thin crevices or 
minute inclusions, either tabular or fibrous in form, in the 
mineral; for example, the play tf colours of opal; the 
change of colours of labradoritc; the bands of rainbow colours 
(Newton’s rings) seen along cleavage cracks and irregular in¬ 
ternal fractures (e.g. in quartz); the iridescent tarnish due 
tp a superficial film of a decomposition product (e.g. “ peacock 
copper ore ”); or the bluish opalescence of moon-stone and 
cat’s-cye. 

The true colour of a mineral is best revealed by its “ streak,” 
i.e. the colour of its powder. This is obtoined by scratching 
the mineral, or by crushing a fragihent of it on a sheet of white 
paper, or rubbing it upon unglazed porcelain. 'Die streak of 
allochromatic minerals is white, while that of idiochromatic 
minerals is coloured and is often of determinative value. Ores 
of iron may, for example, generally be distinguished by their 
streaks; that of magnetite being black; haematite, blood-red; 
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limonite, yellow; end chalybite, white. The streak of a mineral 
may be either shining (e.g.argentite) or dull. . 

Another character dep^ing on l^ht is that of lustre, which 
is often very characteristic in certain minerals, though it may 
be considerably modified by the state of aggregation. For 
example, the usual adamantine lustre of diamond is not exhibited 
by the compact aggregate known as carbonado; while earthy 
masses of any miuerj will be devoid of lustre. Descriptive 
terms applied to the kinds of lustre are; metallic (f.g, pyrites), 
adamantine (diamond), vitreous (quartz), resinous (pyromor- 
phite), greasy (elaeolite), waxy (chalcedony), pearly (talc, 
iieulandite and other minerals with a perfect cleavage), silky 
(satio'spar), &c. The degrees of intensity of lustre are described 
as splendent, shining, glistening, glimmering and dull, and 
depend usually on the smoothness of the crystal-faces. 

The phenomena of phosphorescence (g.v.), fluorescence (g.v.) 
and radio-activity (g.v.) are strikingly exhibited by some 
minerals. (See Fluor-spar; Diamonp, &c.) 

b. Magnetic, Electrical and Thermal Characters. —These, as far 
as related to crystalline form, are discussed under crystallography 
(g.v.). Magnetite (“ lode-stone ”) is the only mineral which is 
strongly magnetic with polarity; a few others, such as pyrrhotite 
and native platinum, possess this character to a much less degree. 
Many minerals are, however, attracted by the pole of a strong 
electro-magnet, while a few (diamagnetic) are repelled. 

Most minerals with a metallic lustre are good conductors of 
heat and electricity; others are bad conductors. For example, 
graphite is a good conductor, while diamond is a bad conductor. 
Non-conductors of electricity become electrified by friction, some 
positively (e.g. quartz and topaz), others negatively (e.g. sulphur 
and amber). The length of time during which different 
gem-stones retain their charge of frictional electricity was made 
use of by R. J. Haiiy as a determinative character. For the 
pyro-electrical and thermo-electrical characters of crystals 
sec Crystallography. Some minerals—for example, salt, 
sylvile and blende—are highly diathermanous, i.e. transparent 
for heat-rays. 

The specific heat and melting point of minerals are essential 
characters capable of exact measurement and numerical expres¬ 
sion. but they are not often made use of. Different minerals 
difier widely in their “ fusibility ” : the following scale of fusi¬ 
bility was proposed by F. von Kobell;— 

1. Stibnite . (525'C.) 5. Orthoclasc . (1175'’C.) 

2. Natrolitc . (905“ C.) 0. Broniite . (1300" C.) 

3. AJmandine (1265° C.) 7. Quartz . (1430" C.) 

4. AcUnolite . (1290° C.) 

The melting points given above in parentheses were determined 
by J. Joly. Stibnite readily fuses to a globule in a candle-flame, 
while quartz is infusible even on the thinnest edges before the 
ordinary blowpipe. 

c. Characters depending on Cohesion. —Some minerals (e.g. a 
sheet of mica) are highly elastic, springing back to their original 
shape after being bent. Others (e.e. talc) may be readily bent, 
but do not return to their original form when released; these 
are said to be pliable or flexible. Sectile minerals (e.g. chlorar- 
gyrite) may be cut with a knife without being fractured ; related 
characters arc malleability (e.g. argentite) and ductility (e.g. 
silver). The tenacity, or degree of frangibility of different 
minerals varies widely : they may be brittle, tough, soft or 
friable. The fractured surface produced when a mineral is 
broken is called the “ fratture,” and the kind of fracture is often 
of determinative value; descriptive terms are: conchoidal (e.g. 
quartz, which may often be recognized by its glassy conchoidal 
fracture), sub-conchoid'al, uneven, even, splintery (e.g. jade), 
hackly or with short sharp points (e.g. copper), &c. 

In many cases when a crystallized mineral is broken it 
separates in certain definite directions along plane surfaces. 
This property of " cleavage" (see Crystallography) is an 
important essential character of minerals, and one which is 
often of considerable assistance in their recognition. For 
example, calcite, with its three directions of perfect cleav^e 
parallel to the faces of a rhombohedron, may always be readily 


distinguished from aragonite or quartz; or again, the .pofect 
cubical cleavage of galena renders this mineral always easy of 
recognition. 

“ KardnesS)” or the resistance which a substance otfera to 
being scratch^ by a harder body, is an important character of 
minerals, and being a test readily apfdied it is frequently made 
use of. It must, however, be remembered that the hardness of 
an incoherent or earthy aggregate of small crystals will be very 
different from that of a single crystal. A comparative " scale 
of hardness ” was devised by F. Mohs in i8zo for the purpose 
of giving a numerical statement of the hardness of minerals. 

Mahe's Scale of Hardness. 


I. Talc. 

a. Gypsum. 

3. Calcite. 

4. Fluor-spar. 

J. Apatite. 


6 . Orthoclase. 

7. Quartz. 

8. Topaz. 

g. Corundum. 
10. Diamond. 


These minerals, arbitrarily selected for standards, are suc¬ 
cessively harder from talc the softest, to diamond the hardest 
of all minerals : a piece of talc is readily scratched by gypsum, 
and so on throughout the scale. A mineral which is capable of 
scratching calcite and itself be as easily scratched by fluor-spar 
is said to have a hardness of 3^. Some care is required to avoid 
error in the determination of hardness : it is best to select a 
smooth crystal-face, cleavage-surface or fracture on which to 
rub a sharp comer of the scratching mineral; the powder should 
be wiped off and the surface examined with a lens to see if a 
scratch has really been produced or only powder rubbed off the 
comer of the mineral with which the scratching was attempted. 
With a little practice a fair idea of the hardness of a mineral may 
be obtained with the use of a knife or file, which will scratch all 
minerals with a hardness of 6 or less. Thus iron-pyrites (H. = 6i) 
and copper-pyrites (H. = 34), apatite (H. = 5) and beryl 
(H. = 7i), or gem-stones and their paste imitations may be 
readily distinguished by this test. Talc and gypsum can be 
readily scratched with the finger-nail. 

Planes of parting, etching figures, pressure- and percussion- 
figures are sometimes characters of importance in describing and 
distinguishing minerals. (See Crystallography.) 

d. Specific Grewity .—^The density or specific gravity of 
minerals is an essential character of considerable determinative 
value. In minerals of constant composition it has a definite 
value, but in isomorphous groups it varies with the composition : 
it also, of course, varies with the purity of the material. It is 
a character which has the advantage of numerical expression; 
minerals range in specific gravity from r-or for copalite to zz'Sq 
for iridium. The exact determination of the specific gravity 
of minerals is therefore a matter of some importance. Three 
methods are in common use, viz. hydrostatic weighing, the 
pycnometer, and the use of heavy liquids. The first two 
methods are only applicable when a weighable amount of pure 
material can be selected or picked out; this is, however, generally 
a laborious operation, since impurities are often present and 
usually several species of minerals are closely associated, and in 
selecting material it is often necessary to determine some other 
character to make certain that only one kind is being selected. 
For exact determinations the pycnometer method is usually to be 
recommended, using for material the pure fragments which have 
been selected for quantitative chemical analysis. With a single 
pure crystal or a faceted gem-stone the method of hydrostatic 
weighing is usually applicable, providing the stone is not too 
small. The most ready method, however, is that afforded by the 
use of a heavy liquid, and the most convenient liquid for this 
purpose is methylene iodide. This is a clear, mobile liquid with 
a specific gravity of 3'33, and by the addition of benzene, drop 
by drop, the specific gravity may be reduced to any desired 
amount. With such a liquid the specific gravity of the minutest 
fragment, the purity of which has previously been scrutinized 
under the microscope, may be rapidly determined. The liquid 
is diluted with benzene until the fragment just remains suspended, 
neither floating nor sinking; the specific gravity of the fragment 
will then be the same as that of the liquid, and the latter may 
be determined by hydrostatic weighing or, more conveniently, by 
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means of indicators. Smcdi recognizable crystals bf the following 
minerals may be kept at hand as a set of indicators: gypsam 
(sp. gr. 2’32), colemanite (2'42), orthoclase (2-56), quartz (2'65)j 
calcitc (2’73), aragonite (aps), rubellite (3'02), apatite (3'2o), 
dioptase (3'33), &c. With a series of tubes containing mix¬ 
tures of methylene iodide* and benzene of different densities 
and suitable indicators, specific gravities may be rapidly and ac¬ 
curately determined. Vsdues intermediate between those of the 
indicators may be estimated by a difiusion column of the liquid, 
or by noting the rate at which the benzene evaporates and the 
specific gracity of the liquid increases. For use with minerals 
of specific gravity greater than 3-33 various other heavy liquids 
have been suggested; the best being thallium silver nitrate 
(TlAg(NOj)2). which melts at 75" C. to a clear liquid with a 
densilv of 4'8, and is miscible with water. 

c. Touch, Taste and Smell—In their action on the senses of 
touch, taste and smell a few minerals possess distinctive char¬ 
acters. Talc is unctuous or soapy to the touch; tripolite and 
trachyte are respectively meagre and harsh. Some porous 
minerals (e.g. clays and hydrophane) adhere to the tongue. 
Ciem-slones may often be distinguished from their glass imitation 
by the fart that they feel colder, since they are better conductors 
of heat. Bitumen and clays, when moistened, have a character¬ 
istic smell; pyrites and some other sulphides when rubbed emit 
a sulphurous odour. Minerals which are soluble in water have 
taste: r.g. saline (salt), alkaline (natron), bitter (epsomite), 
astringent (chalcanthite), &c. 

3. Chemical Characters. 

Chemical composition is the most important character of 
minerals, and on it all modern systems of classification are based. 
A mineral-species cannot, however, be defined by chemical 
composition alone, since many instances arc known in which the 
same chemical element or compound is dimorphous or poly¬ 
morphous (see CRYSTAt.i.OGRAPHv). Thus both the minerjs 
diamond and graphite consi.st of the element carbon; both 
calcite and aragonite runsi.st of calcium carbonate; and rutile, 
anatase and brookite consist of titanium dioxide. In such 
cases a knowledge of some other essential character, preferably 
the crystalline form, is necessary, before the mineral can be 
determined. 

All the known chemical elements havebeen found in minerals; 
and of many of them minerals are the only source. On the 
other hand, nitrogen, which is frequently present in organic, 
.substances, is rare in minerals; carbon has a wide distribution 
in mineral carbonates. It is estimated that the minerals of the 
earth's crust consist of about 47% by weight of oxygen, 27 of 
silicon and 8 of aluminium; silicates, and especially alumino- 
silicate.s, therefore predominate, these being the more important 
rock-forming minerals. 

The chemical composition of minerals is determined by the 
ordinary methods of analytical chemistry. Sipcc, however, 
minerals of different kinds usually occur intimately associated, 
it is often a matter of some difficulty to select a sufficiency of 
pure material for analysis. For this reason the exact composi¬ 
tion and the empirical formulae of several minerals, particularly 
amongst the silicates, still remain doubtful. There are even 
cases on record in which the chemical composition and the 
crystalline form have been determined on different materials 
in the belief that they were the same. Whenever possible, 
therefore, the chemical analy.sis should be made on small pure 
crystals which have been previously determined crystallographi- 
cally. For the qualitative chemical examination of minerals, 
when only a small amount of material is available, the methods 
of blowpipe analysis and microchemical analysis are often con¬ 
venient. (See G. J. Brush, Manual of Determinative Mineralogy, 
i6th ed., by S. t.' Penfield, New York, 1903; H. Behrens, 
Manual of MicrockemUal Analysis, London, 1894.) 

The principle of isomorphism (see Crystallocrap^) is.,of 
the highest importance in mineralogy, and on it the cla.ssification 
of minerals ligely depends. In some minerals (c.g. quartz) 
isomorphous or vicarious replacement is not known to occur; 


but in the majority of minerals one or other of the predominating 
elements (generally the base, rarely that <rf the acid radicle) 
itiay be isomotphously replaced by equivalent amounts of other 
chemically related elements. In Rome isomorphous groups of 
minerals replacement takes place to only a limited extent, and 
the element which is partly replaced always predominates; while 
in other groups the replacement may be indefinite in extent, and 
between the ends of the series the different members may vary 
indefinitely in composition, with no sharp demarcation between 
species. Thus in the group of rhombohedral carbonates the 
different species are usually sharply defined. In well-formed 
crystals of calcite the caloium is replaced by only small amounts 
of magnesium, iron, lead, &c.; in chalybitc, however, iron is 
Often more largely replaced by calcium, magnesium, manganese, 
&c., and the “ brown spars ” are not always readily distin¬ 
guishable. In the dimorphous group of orthorhombic carbonates 
isomorphous replacement is less frequent, and the different 
species (aragonite, cerussite, &c.) are quite sharply defined. In 
other groups of minerals, particularly amongst the silicates, 
isomorphous replacement of the basic elements is so general 
that the several members of the scries vary almost indefinitely 
in chemical composition, and will scarcely be the same for any 
two specimens, though it may be reduced to the same type of 
formula. For example, the formula of all varieties of garnet may 
be expressed generally as R'j R'VSi04)3, where R" = Ca, Mg, Fe, 
Mn, and R"' Al, Fe, Mn, Cr, Ti. Tourmaline affords another 
good example. In the plagioclase feldspars (see Placioci.asf.) 
we have an example of the isomorphous mixing of two end- 
members, albite (NaAlSi„Os) and anorthite (CaAL/SiO^),) in all 
proportions and with no sharp line between the several sub¬ 
species. In some other similar cases the end-members of the 
series are purely hypothetical: e.g. in the scapolite group 
(mixtures of (ia^AljSinOj,, and Na^AljSipOj,!;!) and in the micas 
and chlorites. In such instances, where the formulae of the two 
end-members differ in type, “ mass effect ” may have some 
influence on the isomorphism. 

In addition to isomorphous series, there are amongst minerals 
several instances of double salts, which contain the .same con¬ 
stituents as the members of isomorphous series; e.g. dolomite 
(f.v.) and barytocalcite (f.v.). 

The manner in which water enters into the composition of 
minerals is often difficult to determine. In some cases, e.g. in 
the zeolites (f.v.), it is readily expelled at a low temperature, 
even at the ordinary temperature over sulphuric acid, and may 
be reabsorbed from a moist atmosphere or replaced by some 
other substances: it is then regarded as “ water of crystalliza¬ 
tion.” In other cases, when expelled only at a higte tempwa- 
ture, it is to be regarded as “ water of constitunbn." forming 
either a basic salt (e.g. malachite, Cu(OH).3COj) or an acid salj^ 
(e.g. dioptase, IlXuSiO^, and mica, ?.».). When presentjaj' 
hydroxyl it is often isomorphously replaced by fluorig«^'(jKg. 
topaz, [Al(F,0H)].3Si04). Sometimes the water is partljr'TOier 
of crystallization and partly water of oonstitution. 

As to the actual chemical constitution of minerals the little that 
is at present known is mainly speculative. Dimordhous minerals, 
which have the same empirical formula may be expected to 
differ in constitution; and experiments have been made, for 
example on pyrites and marcasite, with the object of discovering 
a difference, but the conclusions of various investigators are not 
in agreement. More promising results have been obtained (by 
F. W. Clarke and others) by the action of various reagents on 
silicates, particularly on tlie more readily decomposed zeolites, 
and several substitution-derivatives have been prepared. 

Synthesis of Minerals.—The production of minerals by artificial 
means is a branch of chemical mineralogy which has been 
pursued with considerable success, especially by French cjjemists. 
Most minerals have been obtained artificially in a crystallized 
condition, and many related compounds, not as yet found in 
nature, have also been prepared. Crystals of artificially pre¬ 
pared minerals, though usutuly quite small in size, possess all the 
, essential characters of natural crystals, differing from these 
only in origin. The following are the principles of some of the 
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methods which have been used: ample sublimation (e.g. arseno- 
Ute); interaction of gases (e.g. haematite, from steam and ferric 
chloride; cassiterite, from steam and stannic chloride or fluoride); 
action of gases on liquids and solids; slow cooling of fused masses, 
either with or without the presence of agents minhalisateurs 
(e.g. minerals in furnace slags); from aqueous solution sometimes 
at a high temperature and under pressure (e.g. quartz); electro¬ 
lysis; or even by subjecting dry amorphous material to enormous 
pressure. The chemical reactions by which various minerals 
have been obtained are often of considerable help in speculating 
as to their mode of origin in nature, though it must be born in 
mind that the same mineral may have been formed, both 
naturally and artificially, by more methods than one. In this 
direction important results have been obtained experimentally 
by J. H. van’t Hoff and his pupils on the formation of oceanic 
salt deposits, and by J. H. L. Vogt with slags. Many nperals 
used as gem-stones have been prepared artificially, e.g. diamond 
and ruby (see Gems : Artifieial). 

n. —OoooiTenoe and Origin of Minerals. 

While some minerals are of rare and sporadic occurrence in 
rock-cavities and mineral-veins, others are widely distributed 
as important constituents of rocks. The same mineral species 
may have several distinct modes of occurrence and origin, and 
be associated with different minerals in each case; facts which 
arc well illustrated by quartz (q.v.). 

Minerals of Igneous Rocks. —The rock-forming minerals of 
primary origin in igneous rocks have crystallized out from the 
magma, or fused silicate-mass, which on consolidation gave rise to 
the rock-mass. Magmas sometimes contain a considerable 
amount of water and arc then in a stale of aqueo-igneous fusion, 
rather than of dry fusion : in such cases very coarsely crystalline 
rocks (pegmatites) often result, and under these conditions 
minerals of many kinds are formed as well-developed ciystals. 
Those miner.'ils which are present in large amount in igneous 
rocks are distinguished as essential constituents, since it is on 
these that the classification of igneous rocks is largely based: 
the most important are quartz, feldspars, pyroxenes, amphiboles, 
micas and olivines. Feldspars of different composition arc 
present in almost all kinds of igneous rocks, while quartz and 
olivine are characteristic of acid (e.g. granite, rhyolite) and basic 
(e.g. basalt, peridotite) rocks respectively. When the magma 
1 ontains alkalies in relatively large amount the “ fcldspathoid ” 
minerals, nephelinc and leucitc, are formed (e.g. in nepheline- 
syenite, leucite-basalt, &c.). Other minerals occurring as pri¬ 
mary constituents, but only in small amounts, are distinguished 
as accessory; thus small crystals of majmetite, apatite, zircon, 
&c., are of frequent occurrence disseminated in igneous rocks 
(see Petrology). Sometimes these accessory constituents are 
concentrated by magmatic differentiation, important ore- 
deposits sometimes resulting in this manner (e.g. of chromite, or 
nickel-bearing pyrrhotite). The alteration of igneous rocks by 
weathering and other processes results in the alteration of some 
nr all of the primary minerals with the production of others, 
which are spoken of as secondary minerals: thus feldspars are 
often partly or wholly altered to kaolin, olivine to serpentine, 
pyroxene and mica to epidote, chlorite, &c. 

Minerals are also formed by the vapours given off by igneous 
magmas. The gases emitted by volcanoes and solfataras may 
deposit directly by sublimation, or by their chemical interaction, 
such minerals as sulphur, sal-ammoniac, haematite, which occur, 
for instance, as incrustations on Vesuvian lava: the boric acid 
of the Tuscan lagoons has also originated in this way. The 
effects produced bv the exhalations of deep-seated magmas are 
more complex in character, since the vapours, being more 
confined, have more opportunity of acting chemically not only 
on the surrounding rocks but also on the igneous rock-mass 
itself before its final consolidation. A good example of the 
“ pneumatolytic ” action produced by the vapours from a mass 
of granitic magma is afforded by veins of tin-ore, in which the 
ore (cassiterite) is associated with minerals containing boron 
and fluorine, such as topaz, tourmaline, lepidolite, fluor-apatite 
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and fluor-^MT.- The productim of such minerals may be 
accounted for by assuming the presence of stannic fluoride in 
the vapours, wluch by reacting on water vapour would deposit 
cassiterite with the liberation of hydrofluoric acid, and this- 
would again react on other minerals. The topaz and tourmaline 
crystals often found in the cavities of granites and pe^gnadtes 
have doubtless been formed in this manner. _ In a similar way 
the exhalations of basic magmas have given rise to chlor-apatite 
with associated sphene and. ilmenite, as, for example, mthe 
extensive apatite veins in connexion with gabbro in southern 
Norway. 

Minerals of Metamorphic Rocks. —By the baking action of a 
deep-seated igneous mass on the surrounding rocks or on 
included rock-fragments, various new minerals are developed. 
By this process of thermal or contact-metamorphism wdl- 
crystallized examples of many minerals have often been formed; 
e.g. in calcareous rocks (limestones), especially those containing 
some magnesia and silica, vesuvianite, garnet, diopside, tremolitn, 
wollastonite, &c., are developed; in argillaceous rocks (slates), 
chiastolitc and staurolite are characteristic products; and in 
arenaceous rocks (sandstones), cordierite and sillimamte often 
result. The effects of pressure (dynamo-metamorphism) on 
rocks of various kinds, especially those of igneous oripn, also 
result in the production of new minerals ; e.g. pyroxene is trans¬ 
formed to amphibole, orthoclase to muscovite, plagioclase to 
zoisite, olivine to tremolite, &c. In ggieisses and ^stalline 
schists, quartz, feldspar, mica, talc, amphibole, &c. are important 
constituents. 

Minerals nj Sedimentary Rocks. —By the weathering and 
disintegration of igneous and metamorphic rocks the various 
minerals set free and the products of decomposition of others 
supply the material of sedimentary rocks; thus sandstones 
consist largely of quartz, shales of kaolin and other clay minerals. 
Those minerals (e.g. gem-stones and gold) which resist the action 
of weathering processes are found as water-worn pebbles and 
grains in detrital deposits. Other sedimentary rocks consist of 
minerals deposited from solution either by chemical or organic 
agencies, from sea-water, lakes or springs: e.g. the calcite of 
limestones, deposits of bog-iron-ore (limonite), gypsum, rock- 
salt, &c. 

Minerals Segregated in Veins and Rock-cavities.—Vfa. 1 xr per¬ 
colating through rock-masses takes up mineral matter in 
solution, and the solutions so formed may further react on the 
minerals composing the rocks. Such solutions will deposit some 
of their dissolved material in rock-cavities with the production 
of various minerals. For instance, the amygdaloidal cavities of 
basic volcanic rocks (e.g. basalt, melaphyre), especially when the 
rocks are somewhat weathered, are frequently partly or com¬ 
pletely filled with agate or beautifully crystallized zeolites, 
calcite, &c. The crevices and joint-planes of limestone become 
in this way coaled with crystals of calcite, and those of siliceous 
rocks with quartz, giving rise to the abundantly occurring quartz- 
veins. In sedimentary rocks, pyrites, flint and other minerals 
become segregated round a nucleus of organic matter. The 
beautiful crystal-lined crevices in the crystalline rocks of the 
Alps have much the same origin, and so have the various types 
of ore-deposits, including metalliferous veins or lodes. In the 
latter cases, however, the solutions are no doubt sometimes of 
deepi-seated origin and often connected with igneous and meta¬ 
morphic processes. Metalliferous veins are storehouses of 
crystallized minerals of almost every kind, some being the ores 
themselves and others, such as quartz, calcite, barytes, fluor¬ 
spar, being gangue minerals. By the weathering of the met^lic 
minerals of mineral-veins numerous other finely crystallized 
minerals result: for example, in the upper oxidized portion of 
veins of lead-ore (galena), crystals of anglesite, cerussite and 
pyromorphite are often met with; in veins of copper-ore the 
alteration of chalcopyrite gives rise to malachite, chessylite and 
cuprite. 

Alteration of Minerals; Pseudomorphs. —Crystals which have 
been formed under one set of conditions of temperature and 
pressure and in the presence of certain solutions, will in many 
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oasei be lautable under ailother set <rf conditions. The crystals 
may that be oonoded or even completely redissolved, or the 
substance may undergo a chemical or physical change and give 
‘ rim to titc formation of other minerals which are stable under 
the newconditians. The results of such cbaotges and alterations 
of niinenls are very frequently to be observed in nature, and 
several instances have already been cited in the preceding 
sectaoB. A good example of the secondary products which may 
result by the decompasitiain of a mineral is afforded hy pyrites 
(FeS,), of which two types of alteration may be di.stinguished. 
By oxidation in the presence of pure water it gives rise to ferrous 
sulphate (melanterite), free sulphur and sulphurk' arid; the 
melanterite by further alteration gives various basn- ferrir 
sulphates (copiapite, &c.); and the sulphuric acid by acting 
tm surrounding rocks (limestone, day, &c.) gives rise to the 
formation of gypsum, aluminite and other sulphates. By 
the action of water containing oxygen and cakinm carbonate 
in .solution, pyrites sufier.s another kind of alteration : the 
sulphur is carried away in solution as gypsum and the iron is 
left behind as a ferric hydroxide (limonite) which preserves 
the original form of the crystals. We have then a pseodo- 
morpk (from false and form) of limonite 

after pyrites; i.e. limonite with the external form of a crystal of 
pyrites. 

Pseudomorphs are frequently met with in nature, and they are 
of considerable importance in studying the changes which 
minerals undergo. Several kinds of pseudomorphs are to be 
distinguished. When the alteration has involved no change 
in ehemicaf composition of the material, hut only in the internal 
crystalline structure and physical profterries, the altered crystal 
is ealted a “ paramorph.'’ For example, crystals of ajagonite 
are often altered to a eonfused granular aggregate of crystalline 
individuals of calrite, the change being accompanied by an 
increase in spceific gravity but without change in external form : 
such a change may be effeeted artificially by simply heating a 
erystal of aragonite. Other examples of paramorphs arc rutile 
with the form of anatase, and homhlcndc with the form of 
augite. An “ epnnorph ’’ results from the enerustation of one 
nrineral by another; the first may be afterwards partly or wholly 
dissolved out. leaving the sceoncl as a hollow shell (c.g. chalybite 
after fluor-spar). As instances of pseudomorphs in which there 
has been some chemical change the following may be cited : 
by thegain of chemical constituents, e.g. rrvalarhite after cuprite; 
1^ the loss of material, c.g. native copper after i-uprite; or hy 
an interchange of constituent s, e.g. galena after pyromorphite and 
Rmonite after pyrites. In other rases there may be no evident 
chemical relationship between the two minerals, as, for example, 
m pseudomorphs of native copper after aragonite or quartz 
after calcite. Different minerals may also take the form of 
various organic remains. 

III.—-Montoiclatiirt tad daidfieation of Minerali. 

A mineral species, or simple mineral, is completely defined hy 
the statement of its chemical composition and crystalline form. 
When we are dealing with a definite chemical compound the 
fimitation of species is easy enough; thus corundum, eassiterite, 
golbna, blende, &r, are quite sharply defined mineral species. 
But with isomorphous mixtures the division into speeies, or 
into sub-species and varieties, must be to a certain extent arbi¬ 
trary, there being no sharp lines of demarcation in many iso- 
fflorphous groups of minerals. Thus in the mineral tourmaline 
the chemical composition varies indefinitely between wide limits, 
but no corresponding difference can he traced in the crystalline 
form or in the external characters save colour and specific gravity. 
Some authors have therefore questioned the advisability of 
separating minerals, into species each with distinctive names, 
and they have attempted to devise cbcmical names for the 
different kinds of mihtTals. Owing, however, to the frequency 
of polymorphism and isomorphism amongst mineral substaares 
such a system presents many practical A'fficulties. Thus the 
three modifications of titanium dioxide are more simply and 
convemently referred to as hrtile, anatase and brookite, while 


to give a purely chemical dedgnation to such * mmerai as 
toomatine would be quite unpEactkable. Further, later investi¬ 
gations often show that such cfaonicat names require revision, and 
hence ennfusian may arise. 

The practice of giving distinct names to different kinds of 
minerals dates fioai very early times (/.g. diainoDd)i The 
common termination ite (originally itu or ties) was adored by 
the Greeks and Romans for the names of stones, the names 
themselves indicating some character, constituent, or use of 
the stone, or the locality at iriiich it was found. For example, 
haematite, because of the blood-red colour; siderite, containing 
iron; alabaatcr (originally alabastritis), a stone from which a 
vessel culled an alebastrm was cut; magnesite, from the locality 
Magnesia. The custom of naming minerals afta persons is of 
modern origin; e.g. prebnitc, biotite, haliyne, zoisite. Un¬ 
fortunately there, is a lark in uniformity in the termination of 
mineral names, many long-established names being without the 
termination He. e.g, beryl, blende, feldspar, garnet, gypsum, 
quartz, zircon, &c. The termination ine is also often used, e.g. 
nepheline, nlivinr, serpentine, tourmaline, &r.; and many 
others were introduced by R. J. Haiiy without much reason, 
e.g. anatase, dioptase, epidote, analcime, spliene. See. (ice 
A. H. Chester, A Didienary oj the Names of Minerals, New 
York, 1806). 

The number of known mineral species differs, of course, 
arcording to different authors; roughly there may be said to be 
about a thousand. The total number of mineral names (apart 
from rhemical names), many of them being applied to trri'ial 
varieties or given in error, amount to about 5000. 

Minerals may be elassified in different ways to suit different 
purposes; thus they may be classified according to their Dies, 
modes of occurrence, system of crystallization, &c. The earlier 
.wstematic classifications, being based solely on the external 
characters of mineral.s, were on natural history principles and 
too artificial to be of any value, j. J. Berzelius, in 1815, was 
the first to propose a purely rhemical system of classification : 
his primary divisions depended on the basic (electro-positive) 
element and the sub-divisions on the acid (electro-negative) 
element. Siu-h a method of elassification, though stiU in use 
for rnetallir ores, must be quite arbitrary or give rise to much 
duplication; sinie, apart from isomorphous replacement, many 
minerals contain more than one metal. The sy.stematic classi¬ 
fications in use at the pre.scnt day are modifirations in detail 
of the (Tystalki-ehcmical system published hy G. Rose in 1852. 
Here there are four main divisions, viz. elements; sulphides, 
arsenides, &r,; halogen compounds; and oxygen compounds: 
the last, and largest, division is subdivided iiitto oxides and 
according to the acid (carbonates, silicates, sulphates and 
chromates, phosphates and ar.senates, &c.); in each section 
isomorphous minerals are grouped together. The (dassifications 
adopted different authors differ much in detail, especially in 
the large section of the silicates, which presents many difficulties 
and for which no satisfactory classification has yet been 
devised. 

As an example of a systematic cktssifioation of minerals the 
following may be given. Except in a few details it is the 
classification of Dana’s System of Mineralogy (6th ed., 1892). 
Only those minerals which are desn-ibed under their respective 
headings in these volumes are included : the list therefore serves, 
at the same time, as an enumeration of the more eoirnnon and 
important speeies and varieties of minerals, and as a system of 
classificatinn it is necessarily incomplete. Spetiies bekingisg to 
the same isomorphous group are bracketed together: varieties 
are given in parentheses after the species to which they belong. 
The chemical composition of each species is given by the formula; 
and the crystal-system by the initial letters C (cubic), T (tetra¬ 
gonal), 0 (orthorhombic), M (monodinic), A (anorthic), H (hexa¬ 
gonal) and R (rtiMnbohednd): when the crystal class is definitely 
known to be .some other than the holosymmetric this b indi¬ 
cated by a number corresponding to those used in the artide 
CxTSTAiiOGRAPHY, e.g. Ct fw the tetrahedral class of the cubit 
system. 
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Eumm. 

t. NtolK«lt|[tALS. 

Dumond . . . C ........ C2 

(Sort, CatboMdoy 

Graphite . . . C.K 

Sulphur . . . . S.O 

1 . SEtil-MSTALS. 

i Arsenic .... As.R 

.(Antimony . . . Sb.K 

[Bismuth . . . . Bi.R 

3. Metals. 

(■Gold . . . . Au.C 

J Silver . . , . Ag.C 

I Copper . . . . Cu.C 

[Platinum . . . Pt.C 


AsS . 
SbjS, 

. 

BL.Tc.i 

Mils..' 


II.—BULPHIDEB, AUEnSBB, TELLOSmili b. 

i . Or THE Semi-Metals. 

Realgar . 

(Stibnite . 

[Bifimuthite 
Tetradymite 
Molybdenite . 
a. Or TEE Metals. 

A. MoHOsulphiries,&^. 
f Argentite. 

(Galena 
Copper-glance 
Blende 
Cinnabar . 

CoveUite 
Crcenockitc 
fMillerite . 

J Niccolite . 

(Pyrrhotitc 

R. Intermcdialc Division. 

Krubescite 
Chalco[>yrite 
C. Disulphidts, dyt. 

[Pyrites .... FeSj 
ISmaltite .... CoAk. 

(Cobaltilc .... CoAsS 
iMareasitg. . FeS, 

\Mispickel . Kc.A^S 

.Sylvanite. 


PbS . 
Cu^ 
ZnS . 
HgS 
CnS . 
CdS . 
NiS . 
NiAs 

FcijSio 

CuJoS, 

CuFeS,, 


M 

O 

(1 

R 

R 


C 

c 

o 

C2 

R 3 

H 

R2 

R 

R 

R 

C 

T2 

C3 

C3 

8^ 

O 


AuAgTi/j.M 


m.—BFLPBO-BAITB. 


Freieslebeniti 
Baumouile 
(Pymrgyrite 
[Proustite 
Tetrahediite 
Stephanite 
Stannitc . 
Argyrodite 


1. Anhydkous. 

Salt . . 

Sylvite 
Cerargyritc 
Fluor-spar 
Cryolite . 

2. OXVCHLORIDES. 

Atacainitc 


AgaSlA, . . 

■ • 


. . M 

, . . O 

. . . Ra 

. . Ra 

Cu^bSj.Ca 

.\g,SbS,.O2 

Cu^eSnSj.Ta 

AgsGeS,.C 


IT.—HALOnU. 


NaQ . 
KCl . . 

Nas^lF„' 


C 

8 ^ 

C 

M 


1. OxtiiES or SiLICOW 
yuartz 


. Cu..a{OH)3 

T.—OZIDIB. 


. SiOj,.R3 

(Agate, Amethyst, .Avanturine, Bloodstone, 
Cairngorm, CanreBan, Cat’s-eyc, Ckafeedony 
Chrysoprase, Hdfetrope, Jasper, Moettt-stonc, 
Onyx, Rock-erystal, Sard, Serdony*,) 

Tridymite . . SiOj . _. . . . _ . 


Opal.SiOg -p nH^O 

2. UXIDE.S OF THE SeMI-MeTALS. 

3 . OxiiHLs OF riiE Metals. 

A. A nhy dr oits Oxidr s. 

A. Manaxidta. 


AmoTfims 


Cuprite . . . . 

Cu/). 

. . C4 

Zincite .... 

ZnO. 

. . R2 

Hdaconite . . . 

CuO. 

. . M 

ft. Sesquioxides. 
[Conmdura 

AlfOn. 

. . R 

1 (Astoria, Emery, 

[Haematite . ■ ■ 

. Ruby, Sapphire.) 

FaA. 

. . R 

(llmeidte^. 

FeTiO,, .... 

. . R 4 


SnO- 

TiO- 

TiO. 

TiO, 


r. IntermediaU Oxiits. 

/Spinel, , 

1 Magdetlte 
-j Fraalclinite 
[Chromite . 

Chrysoberyl 

(Alexandrite, Cymopbase) 
d. Dioxides. 

/Cassitcrite 
[Rutile 
.Anatase . 

Brookite 
Pyrolusite 
Pitchblende 

B. Hydrous Oxides. 

[Diaspore . 

IGoethitc . 

I Manganite 
Limonite 
Bauxite . 

Brucite . 

Psilomelane 
(Wad) 

TI.—OXTCOV 8ALT8. 

Carhonates. 

.-J. Anhydrous. 

[Calcitc .... CaCO, . . 

I (Satin-spar) 



(U,Tti)0, 


AIO(OH) . 
FeO(OH) . 
MiiO(OH) . 
Fe ,303 • 3 H «0 
AyX.aHjO? 
Mg(OH) 


T 

T 

T 

O 

? 

c 


. o 
. o 
. o 
Amorphous 


xMnO,-i-yBaO-|-H/> Amorphous 


( Dolomite 
Ankcrite 
Magnesite 
Chalybite. 
Khodochrosite 
Cakuninn 


. CaMg 


Ca(Nfg,Fef(COJ. 
MgCOj . 

FeCOj . 

MnCO^ . 

. , ZnCO., . 

. . CaCO; . 

. . fCa,Ba)CO., 

. . BaCO^ . 

. . SrCOj . 

. . PbCO. . 

. . CaBa(CO,)„ 

. . (CeF).A(C'OJ, 

. . (PbCl)^O, . 

ouates. 

. . Cu.3(0H)3C03 

. , Cu3(OHi3(COJ, 


I .\ragonitC‘ 

Alstunite . 

Witherite. 

Struntianitc 
Ccrussite . 

Barytocalcite 
Par^te . 

Pliosgeinte 
B. Basic. Carh 
Malachite 
Azuritc 
2. Silicates. 

A. Anhydrous Stltcolcs. 
a. Xh'.it/teate.s, R"Si/),; Bolysilicates, R"Si|,Or 
Petalite .... LiAl(Si,/)j).j . . 

!'■ Oithoclasc . . . KAlSijO, . . . 

(Moon-stone) 

MicrocUne . . . KAISi^Oh . . . 

(Amazon-stone) 

fAlbite.RaAlSijO, 


Oligodase 

(Sunstooe) 

Andesine 
Labradorite . 

Bytownite 
.\northite. 

Melasilisatss , R"SiO,, 

Leucite .... KAhSiO,)^ 


AbjAn, to AbjAa. 

Ab,,An, to Ab]An, 
Ab^An, to Ab,Ai^ 
Ab,Ana to AbjAn, 

CaAljSLjO, . 


R4 

R 

R 

R 

R 

R 

O 

O 

O 

O 

O 

M 

H 

T 

M 

M 


M 

M 


A 

A 

A 

A 

A 

A 


O 


Ck 


•S O 

CL U 

go 

< 


Pollux 
Enstatite 
Dronzitc . 
Hyixjrsthene 
Diupside . 
Augite 

(Diallage) 
Acniitc . 
Spodumetio 


H.A4Ai.(aOi)„ 
. MgSiO^ . . 

. (Mg,Fe)Si03 . 
. (Fe,Mg)SiOj 
CaMgpiO,) 


fCa(Mg,Fe)(SiO,)j. . . . \ 

(with(Mg,M(Am.^, . f 


(with (Mg 

NaFc"'(SK)j)a .' . " . '. M 

LiAHSiOJa.M 

(Hiddenito, Kunzlte) 

Jadcite .... NaAl(Si 03 ),.M 

Wollastonite . . CaSiO,.M 

[Rhodonite . . . MnSiO,.A 

Tremolitc . . . CaMg 3 (SiOj)..M 

[Actinolite] . . . Ca(Mg,Fc) 3 (Si 03 )j. . . . M 

(.Asbestos, Kephrite) 

fCa(Mg,Fe),(SfO,), ' 

Hornblende . . {with NaAl(SiOJ, ... [• M 

[and (Mg,Fe)(Al,%(SiOJ.. J 
ICrocidolitc . . NaFefSiOdo. FeSiO, . . . M 

Beryl. Bc,A1,(SK53),.H 

(Aquamarine, Emerald) 

c. Jnlermedidte. 

loUtr . . . ... M 3 (Mg,Fe),Al’jSi,,P„ . . . O 

" Often cteised as ahiminates. 

’ Osnally classed as a uranate. 


. Pseudo-C 
. . . C 

. . O 

. . . O 

. . . O 

. . . M 

M 


1 Often classed with the titanates. 
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Me^beline ■ KgNag^Si^^, . . . . H3 


I'Sodalite 
[Lazunte] 

[ (Lapia-lazuli) 

[GrossulariU'' 

(Cinnamon-store) 
Pyropc 
AlmanfUne 
[Amlraditc] 

. (Dcmantoid) 

Olivine 


(Chrysolite, Peridot) 


/Phenaeite 
\Willcmite 
Dioptase . 

Scapolite . 

Vcsuvianite 
Zircon 


(Hyacinth, Jacinth, Jargoon) 


Tliorite 
Danburite 
Topaz 
Andalusite 
SiUimanite 
Cyanite . 
j 1 tatolite . 

(ICuclase . 

Zoisite 
F.pidote . 

Axinite . 

Prchnite . 

e, Subsihcates. 

Humile . 
Hcinimorphite 
Tourmaline . 

(Kubellite) 
Staurolite 

B. Hydrous Silicates. 
Apophyllitc , 
Heuiandite . 

(■Phillipsite 
■j Harmotome . 

(Stilbitu . . 

Chabazitc 
Analcitc , . 

(Natrolitc . . 

\Scoleci(e 
• fMuscovile 
g s J Lepidolitf 
g S 1 Biotite . . 

'O (.Phlogointe . 

Clintonite 
Chlorite . . 

Serpentine 
Talc . . . 

Moerschanm . 

Kaolin 

(Bole, Clay) 
Pyrojthyllite . 

Allophane 
Chrysocolla . 

C. Titano-sHieales, 
Sphere 
Perofskite 

Niobatt-s, Tantalatks. 

Columbite 


Ma^l 


Naj(NaS,.Af)Al, 

Ca„Al,(SiOJ, 

*Mg,AT(SiOA, 

Fe,Al,tsiOj„ 

Ca,Fca(SiOj)3 


(Mg,Fe)jSiOj 




BCjSiO, 

. ZnSiO, 

. H.,CuSiOj . 
f wta^AlnSijOa, 

(BNa4Al,SLO.uCl / 

. H,Ca„(Al,Per,'' ' 

ZrSiO^ 


iSi.O,, 


ThSiO, 

CaB.,(Si04)., . 

[Al{F, 0 Ii)jjSi 04 
Al.i>iO,, 

AirsiOj . . 

AlisiO, . . 

HCaBSiO, 

HBcAlSiO, 
Caa(A10H)AI„(Si04) 
Caa(AlOH) (Al,Fe)o(Si 04 )a . 
HCaaBAl.,(Si04)j 
HjCaaAlafSiOJj 

Mg,[Mg(K.0H)]a(Si04)a . 

HoZngSiOft .... 

(ria,N3„Mg).(Al,Fe).(B0H)4 
HFeAl,Si., 0 .., 


_H,KCa4(SiO,,),+4jjH^O 


K4 

K4 

K4 

T3 

T 

T 

T 

O 

O 

O 

O 

A 

M 

M 

O 

M 

A 

O 2 

O 

O2 

1<2 

0 

T 

M 


. H.CaAla(SiO,),4-3 . 

, (K,„Ca)Al,,(Sio,)4-t-4HjO . M 

. llarKa,Ha)Ala(Sl0ah, + 5H„0 . M 
. CaAl.(SiO,),-ff>HaO . . . M 

. (Ca,Na,,)Aia(Si 04 )a 4 - 4 H,p,&c. R 
. NaAl{Si 0 ,)., 4 -H 50 . . . C 

. Na^l,Sip;-|-2kp . . . O 

. CaAl^i,Oi„-|-3H,p ... M3 
. H.,KA1;,(Si04), . . . . M 

. KLifAl(OH,lf)..]Al(SiOa).| . . M 

. (H,K).,(Mg,Fc)„Al2(SiO,,).„ &c. M 
. [H,K.(MgF)],Mg,Al(Si 04 ),, . M 

. H2(Fe,Mg)ALSiOi,&c. . . M 

. HjiMg.FeiijAlsSijOu. &c. . . M 

. H^MgaSip..M 

. HjMg,, SiO,)4.M 

. H4Mg,.SiPj|, . . Amorphous 

. HjATSipj .M 


HAl(SiOa)a . . 
Al,SiO,+5Hp 
CuSiOj-f-aHaO 
1 itanates. 
CaTiSiO, . . 

CaTiOa . . 

(Fe,Mn)(Nb.Ta().Pj 


. . . M? 

Amorphous 


. . . M 

Pseudo-C 


. O 


4. Phosphates, Arsekates, &c. 

A. Anhydrous Phosphates, &-c. 


Monazitc 
Beryllonito 

( Apatite . 

(Phosphorite) 
I^roinorphitc 
Mimetite . 
Vanadinite . 
Amblygonite. 


B. B a si c Phosphates, <5v r. 


C. 


Phn 


I Olivertite 
\Do8Clouite 
Clinoclasite 
Hydrous 
/Vivianite 
.) Erythrite 
(Annatamitr 
Wavelnte. 
Turquoiie 


(Cc,La,Di)P04 
. NaBePO, . . . 

. [Ca(F,Cl)Va4(POJ„ 

. (PbCDPb^fPOA, . 
. (PbCljPb.iAsOJ, . 
. (PbClJPbdVO.). . 
Li(Al^P04 . . 


Cu2(OH)AsO,.O 

. {Pb,Zn).,(OH)VO. . ... O 

. C.u,(OH).,AsO, . . . . M 

sp hates, <j»c. ■ 

. FcdPOJ.-l-SHP . . . . M 

. CojJAsOjj+SHaO . . . M 

. Ni',(Aa04).,+8H/) . . . . M 

. Al.(OH),(POa).,+4jH.,0 . . O 
. rAi(OH)-Cu(OH),H],P 04 Amoroh. 
. Fe,(OH),A» 04 -l-jHp . . 62 


M 

O 

H2 

H2 

Hz 

H2 

A 



Childrenite • .. 

Liioconite 
(Torbernite . . 

\Autunite .... Ca(U039(PO4).j-l-iaHp . . O 

5. Bokates. 

Boracite .... MgjCl^iPu Pseudo-Cz 

Colemanite . . CaPgO,|-|-^p . . . . M 

Borax.>1398407-)-loHaO . . . . M 

6. Nitrates. 

Nitre .... KNOa.O 

7. Sulphates and Chromates. 

A. Anhydrous Sulphates, 6 -e. 

(Barytes .... BaSO..O 

ICelestite .... SrS04.O 

(Anglesite . . PbS04.O 

Anhydrite . CaSO..O 

Crocoite .... PbClOa.M 

B. Basic .Sulphates. 

Brochautite . . . Cu4(OH),S04 . ... O 

C. Hydrous Sulphates. 

Gypsum .... CaS04-) 2H.,C).M 

Alunite .... KAla(SOj)a('OH),., . . . . K 

Jarosite .... KFea(S04)a(OH)a . . . K 

D. Sulphates with Chlorides, Carbonates, &i.. 

ConneUite . Cuj5(Cl,OH)4SO,e-l-ijHp . H 

Leadhillite . . . Pb4S04(C0j)(,(0H)a . . . O 

8. Tungstates, Molybdates. 

Wolframite . . (Fe, Mu)W04.M 

fScheelite .... CaW04.T3 

\Wulfcmte . . . PbMo04. 14 


VII.—HYSBOCAXBOH OOKFOTTirOB. 

1. Simple Hydrocarbons. 

Hatchettine, Ozocerite. 

2. O.TYGENATED HYDROCARBONS. 

Amber, Kctinite, Copaline, Bathvillite, Dopplerite. 

3. Appendix to Hydrocarbons. 

Petroleum, Asphaltum, Bitumen, Elaterite, Albcrtite, 
Coal, Anthraeite, Jet, Lignite. 
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of Minerals (Loudon, 1902); E. S. Dana, Textbook of Mineralogy 
(3rd ed,. New York, 1898); and in Cierman ; C. F. Naumann, 
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larische Obersicht der Mineralien (4th cd., Braunschweig, 1898): 
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(Now York, 1904); G. J. Brush, Manual of Determinative Mineralogy 
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W. G. Lettsom, Manual of the Mineralogy of Great Britain and 
Ireland (London, 1858); J. H. Collins, Handbook to the Mineralogy 
of Cornwall and Devon (Truro, 1871); M. F. Hcddle, Mineralogy of 
Scotland (2 vols., Edinburgh, 1901); A. Lacroix, Minlralogie dc ta 
France et de ses colonies (3 vols., Paris, 1893, &c.); O. Luedecke, 
Die Minerale des Harses (Berlin, 1896); A. Frenzel, Mineralogisches 
Lexicon fiir das Konigrcich Sachsen (Leipzig, 1874): A. Kenngott, 
Die Minerale der Schweis (Leipzig, iSOO); V. von Zepharovich, 
Mineralogisches Lexicon fiir das Kaiserthum Osterreick (3 voLs., 
Vienna, 1859-1893); N. von Koksharov, Materalien xur Mineralogie 
Russlands (ii vols., St Petersburg, 1853-1882); T. Wada, Minerals 
of Japan (Tokyo, IQ04); A. Liversidge, The Minerals of b^ew South 
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Krystallograpkif wtd MiatnUogit, ed. by F. Groth (Ldpz^, aince 

1877) ; BidMin de la socUU franfaite it miaitttlogU (Buia, aince 

1878) ; Atvtsia di mintratogia 1 cristaUografia (Panova, aince 

1887). (L. J. S.) 

MIHBBAL WATERS. No absolute line of demarcation can 
be drawn between ordinary and mineral waters. There is 
usually in the latter an excess of mineral constituents or of 
temperature, but some drinking waters contain more mineral 
constituents than others that are called mineral waters, and 
many very pure waters, both cold and warm, have been 
regarded for a^ as mineral springs. 

As to the origin of mineral waters, there is much in what the 
cider Pliny said, that waters are such as the soil through which 
They flow. Thus in limestone and chalk districts an excess of 
lime is usually present; and the waters of a particular district 
have much resemblance to each other—as in the Eifel, in 
Auvergne, and in the Pyrenees. But this is only a partial 
explanation, for waters are by no means necessarily uniform 
throughout a particular geological formation. We do not know 
with any certainty the depth from which various mineral waters 
proceed, nor the various distances from the surface at which 
they take up their different mineral constituents. 

The source of the temperature of thermal waters remains a 
subject of much uncertainty. Among the assigned causes arc 
the internal heat of the globe, or the development of heat by 
chemical or electrical agencies in the strata through which they 
arise. 

Their occasional intermittence is doubtless often dependent on 
the periodical generation of steam, as in the case of the Geysers. 
A few geological farts are certain, which bear on the origin of 
mineral waters. Such springs arc most abundant in volcanic 
di.stricts, where many salts of soda and much carbonic acid are 
present. They occur most frequently at meetings of stratified 
with unstratified rocks, in saddles, and at points where there has 
been dislocation of strata. 

The diffusion of mineral waters is very extended. Pliny was 
quite correct in observing that they are to be found on alpine 
heights and arising from the bottom of the ocean. They are 
found at the snow in the Himalayas and they rise from the sea 
at Baiae and Ischia. They are to be found in all quarters of the 
globe, but more particularly in volcanic regions, as in the Eifel 
and Auvergne, in the Bay of Naples, and parts of Greece, in 
Iceland, New Zealand and Japan. But there arc few countries 
in which they arc not to he found, except in very flat ones, and 
in deltas of rivers—for instance, in the north of France, where 
they are very few, and in Holland, from which they are absent. 
France, Germany, Italy and Spain, as well as Greece, Asia Minor, 
and the Caucasus, are all rich in mineral waters. The British 
Isles have a fair though not very large proportion of them. 
There are a few in Sweden and Norway. They are abundant 
in the United States, less so in Canada. They are found in the 
Azores and in the West India I.slands. Of their occurrence in 
the interior of Africa or of Au.stralia we know little; and the 
same is true of South America. But they arc met with in 
Algiers, in Egypt, and in the Holy Land. The vast Indian 
penin.sula has for its size a comparatively .small supply. 

Mineral waters, when analysed, are found to contain a great 
many substances, although some of them occur only in very 
minute quantities : soda, magnesia, calcium, potash, alumina, 
iron, boron, iodine, bromine, arsenic, lithium, caesium, rubidium, 
fluorine, barium, copper, zinc, manganese, strontium, silica, 
phosphorus, besides extractive matters, and various organic 
deposits known under the name of glairin or baregin. Of gases, 
there have been found carbonic acid, hydrosulphuric acid, 
nitrogen, hydrogen, oxygen and ammonia. Of all these by far 
the most important in a therapeutic point of view are sodium, 
magnesia and iron, carbonic acid, sulphur, and perhaps hydro- 
sulphuric acid. These substances, detected separately by 
chemists, are in their analyses combined by them into various 
salts, if not with absolute certainty, undoubtedly with a close 
approximation to it. Those combinations are very numerous, 
and some waters contain ten to twenty of them; but there are 
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always some predominating <mes which mark their character, 
while many of them, such as caesium, rubidium, .or fluorine, 
occur in mere traces, and cannot be assumed to be of any real 
importance. Mineral waters therefore resolve themselves into 
weaker or stronger solutions of salts and gases in water of faigfaer 
or lower temperature. For medical purposes they are used 
either externally or intenudly. As the quantity of salts present 
commonly bears but a very small proportion to that of the fluid 
containing them, water becomes a very influential agent in 
mineral-water treatment, about which it is therefore necessary 
to say something. 

For the action of mineral-water baths see Balneothera¬ 
peutics. According to the most generally received opinion, the 
cutaneous surface does not absorb any portion of the salts in a 
mineral-water bath, although it may absorb a little gas (and 
alkaline water, for instance, at most acting as a slight detergent 
on the skin), and that neither salts nor gases have any action on 
the .system, except as stimulants of the skin, with partial action 
on the respiratory organs. 

It seems to be ascertained that drinking considerable amounts 
of cold water reduces the temperature of the body, diminishes 
the frequency of the pulse, and increases the blood pressure 
temporarily. Water when introduced into the stomach, especi¬ 
ally if it be empty, is quickly absorbed; but, although much of 
the wato passes into the veins, there is no proof that it ever 
produc^B them, as is sometimes supposed, a state of fluidity or 
waterit^K Therapeutically, the imbibition Of large quantities 
of water leads to a sort of general washing out of the organs. 
This produces a temporary increase of certain excretions, aug¬ 
mented diuresis, and a quantitative increase of urea, of chloride 
of sodium, and of phosphoric and sulphuric acids in the urine. 
Both the sensible and The insensible perspirations are augmented. 
A draught of cold water undoubtedly stimulates the peristaltic 
action of the intestines. On the whole water slightly warm is 
best borne by the stomach, and is more easily absorbed by it 
than cold water; and warm waters are more useful than cold 
ones when tin re is much gastric irritability. In addition to 
the therapeutic action of mineral waters, there are certain 
very important subsidiary considerations which must not be 
overlooked. An individual who goes from home to drink them 
finds himself in a different climate, with possibly a considerable 
change in altitude. His diet is necessarily altered, and his usual 
home drinks are given up. There is change in the hours of going 
to bed and of rising. He is relieved from the routine of usual 
duties, and thrown into new and probably cheerful society. lie 
takes more exercise than when at home, and is more in the open 
air, and this probably at the best season of the year. So im¬ 
portant has this matter of season and climate been found that it 
IS an established axiom that waters can be used to the greatest 
advantage during the summer months and in fine weather, and 
during the periods most convenient for relaxation from business. 
Summer is therefore the bath season, but of late years provision 
has been made in many places, with the aid of specially con¬ 
structed rooms and passages, for carrying out cures satisfactorily 
during the winter season, e.g. at Aix-la-Chapelle, Wiesbaden, 
Baden Baden, Baden in Switzerland, Dax, Vichy and Bath. The 
ordinary bath season extends from the 15th of May to the 20th 
or 30th of September. The season for baths situated at con¬ 
siderable elevations commences a month later and terminates 
some ten days earlier. Mineral waters may be employed at 
home, but patients seldom so use them; and this necessarily 
limits the time of their use. It is common to declare that the 
treatment should last for such or such a period. But the length 
of time for which any remedy is to be used must depend on its 
effect, and on the nature of the particular case. It is found, 
however, that the continued use of mineral waters leads_ to 
certain disturbances of the system, which have been called crises, 
such as sleeplessness, colics and diarrhoea, and to skin eruptions 
known as la poussee. This cause, and also certain peculiarities of 
the female constitution, have led to the period of three weeks to 
a month being considered the usual period for treatment. A 
certain after-treatment is often prescribed—such os persistence 
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in a partk-uiar diet, viaiting springs or climates of a difierent and 
usnoiljr of a tonic clnu'acter, or continuing for a certain lime to 
drink the waters at home. It may be added that the advantage 
of having recourse to mineral waters is often felt more after tlian 
during treatment. 

Since improved methods of bottling have been discovered, 
and the advantage of an additional supply of carbonic acid has 
been t^>preciated. the export of waters from their sources has 
increased enormously, and most of the principal waters can now 
be advantageously used at home. It may be added that many 
of the artificial imitations of them are excellent. 

The history of the use of mineral waters can only just be 


a mod deal of nitrogen in some of them; the quantity of hydro- 
su^huric acid, even in strong sulphuric waters, is wonderfully 
sraul; but the volume of carbonic acid present is often very 
large—for instance, in the case of Kissingen, Schwalbach and 
Selters. The immediate efiect of the caibmc acid whidi they 
contain is that of pleasant stimulation to tile stomach and system. 
Extremely little appears to be known of its actual operation on 
the system: a part cA what is swallowed is returned by eructation, 
and a part passes on to the intestines; whether any appreciable 
quantity reaches the blood is doubtfuL There is no question 
that carbonic acid increases diuresis. PracticaUy it is found 
to aid dige.stlun. helping the functions of the stomach, and in 


j j Ind^$rtnt. Earthy. 

I Gastein. Leak. 

I Solids. 1 I 

1 Bicarbonate of soda. .1 — — i 

„ potash . ! — 

„ maffiWM'i 0-0017 o-oii 

„ calcium. { 00193 o'oi2 

Sulphate of soda. . 0 0208 0*050 

1 „ potash . . ; o'oi35 ^ 

I „ magn«ia — 0-308 j 

j „ calcium. . ! —■ i*32i) ' 

I Sulphide of iodmm . . i — — I 

Cliloride of sodium . . , 0 0428 — | 

„ potash . . — 

, „ magnesia . ^ — j 

i Carbonate of iron . . 0*0005 0*02 \ 

: Silicic acid .... 0 0496 0-036 ^ 

Gases. 

Carbonic acid ... — — 

IfydroHulphuric acid . — — 


Tabli: T.- Typicol Mineral Watefs. 


- - 


— 


— 

Salt, 

' Salt . 

JiHipknr . ^ 

/ran. 

Athalinr . 

KihMni;eTi. 

1 

j Sea-Water. 

AiT-Ia-Chaj^Bc. : 

TI3*-T4o'. ' 

Schwalhadu , 

Vichy. ’ 
105-1^". 


1 

O'h.f40 

0 020(» 

4-885 





^■352 

0 017 

1 ‘’■-13 

o-o5<>6 

0-3122 

0*305 

I'cM'j 

1 -2 3 K 

<^■157 

0*2215 1 

0434 

— 

■ 

f)-2b3l 

0-0079 1 

0-292 

— 

1 1 

0 1327 

, o-oo-^7 ' 

... 

0-5K8 

206 

— 

1 . ' ' 


0-380 

I 0-25 j 



- - 




- 

-- 1 


^ 25'2I 

2 616 


0 ' 

0 

0-303 

■ 3 \0 

1 

_ 

r 

_ 

0-177 

1 

0-0837 < 



j — i 

1 

oojac) 

- " 

310 

1 i 

, 


5 .S 3 i 

-2-6 


1 i 

trace 


— 


Atkatiat. 

Saiitu. 

Carlifhod. 

itjr-ije , 


1-92 

o-i8 
0'42b 
2 .i 7 

O'U, 


103 


o’oo3 


079 



alluded to. They have been employed from the earliest periods, j 
and traces of Roman work have been found at most of the j 
European baths which are now in favour at almost all the ] 
thermal ones. Occasionally new springs arc discovered in old 
countrie.s, but the great majority of them have been long known. 
Warm waters, and those containing small quantities of mineral 
constituent!!, appear to have remained more steadily in favour 
than any other class within the appropriate sphere of mineral 
waters, which is limited to the treatment of chronic disease. 

The attempt has been made to range mineral waters according | 
to their therapeutic action, according to their internal or external 
use, but mo.st generally according to their chemical constituents 
so far as they have been from time to time undorslood; and a 
judicious classification undoubtedly is a help towards their 
rational employment. But their constituents arc so varied, and 
rhe gradations between different waters are so finely shaded (jff, 
that it has been foimd impossible to propo.se any one definite 
scientific classification that is not open to numberless objections. 
Thus a great many of the sulphur waters arc practically earthy 
or saline ones. Yet because they contain very minute amounts 
of suih a gas as hydrosulphuric acid, an ingredient so palpable 
as always to attract attention, it is considered neces-sary to class 
them under the head of sulphur. The general rule is to'attempt 
to class a water under the head of its predominant element; but 
if the amount of that be extremely small, this leads .to such 
waters as those of Mont Dore being classified as alkaline or 
arseniated, because they contain a very little soda and arsenic. 
The classification in the above table, which is that usually 
adopted in Germany, has the merit of comparative simplicity, 
and of freedom from theoretical considerations which in this 
matter influence the French much more than the German writers. 
The more iinportant constituents only are given. The amount 
of solid constituents is the number of parts to one thousand parts 
of the water; the temperature of thermal springs is added. The 
waters are classified as indifferent, earthy, salt, sulphuretted, 
i^on, alkaline, alkaline-sjdinc—with subvarieties of table waters 
and purging M'aters. 

In addition to their solid constituents, gas b present in many i 
waters in conadCrable quantity. There is a little oxygen and 


a sli^t degree the peristaltic action of the intestines. The 
increased flow of urine may be caused by it.s favouring the 
absorption of water by the stomach. In some baths catbonic 
acid is so abundant that precautions have to be taken to prevent 
Table IJ Indifferent Wateri 


Localih’. 

Height 
in Ft. 

Temp. 

° Fahr. 

For what prescribed. 

Kvian, 1 .ake nf Otmeva 

IIW 

- 

I* Nervous cawiii. dyspep 
\ sia, urinary affections. 




1 For mild rheumatic 

Badenweiler, Baden . 

1415 

— 

1 treatment; a health 
i resort. 

Buxton. England . 

980 

82 

/ Gout and rheumati.sm 
\ {nitrogen present). 

Sclilangenhatl, Nas.sau 

Soo 

80-87 

f Nervous cotes, female 
disorders, skin. 

Saoedon, Spain 

1300 

85 

/ Rheumatism, gouL. cu- 
y tanCQUS adcctiuus. 

Wildbad, Wurttein 1 

132U 

()0“101 

IGout and rheumatism, 

berg . ... 1 

( neuralgia, thickenings. 

Pfeifers, Switaorland . 

2115 

9 d 

Do. do. do. 

Ragatz, do. 

157 » 

95 

Do. do. do. 


|T)o. (nitrogen prescnlj; 

Panticosa. S. F*yren(-es 

5110 

8,3-95 

j Special action in 

1 phthisis. 

Teplitz, Bohemia . 

(»48 

101-120 

rheumatism, old 
t injuries, joints or bones. 

Gnstein, Austria . 


95-118 

fDu. do.; soothes nervous 
y system. 


its tendency to accumulate on account of its heavy speciftc 
gravity. Carlxinic ttcid gas, used as a bath, proves stimulating 
to the skin and to the general .system; but its employment has 
not answered the expectations formed of it. 

Indifferent Waters scarcely vary in chomied qualities lioni 
oniinary drinking water; but tiiey <aze usually of hiab^ tenmeratere. 
Their therapeutic action, ,><> mainly exvreis^ through baths, 

* In this and the foliowing tables a selection is given of some of 
the best-known mineral watera in vadous ,Eobean countttci teat 
possess oatabUtlunenta. Their obsef peoifUarities of elovatioii, of 
tompcraiture and constituents are briefly noted. The curative 
cii^ts, necessaiily alluded to very generally, arc those usually 
attributed to tliem. 
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has beta axplained oa the titeoiy of peculiarities of tfaeir deetrie or 
tbsnnal coaditiaiii, about which «e kaov nothing da&iute, and on 
tile pnsenoe In aone of them of a large quantity of niinigen. ft 
hea «i«« been aacrUied to the various oigaaic lubatanoes in some of 
them, such as glairin, which when collwted is somctisnes useful 
as a cataplasm. These waters are not often much drunk, but any 
effiaency they may have in dymepsia and perhaps in nenralgic 
ifiarthoeas must be attributed to tiw favourable action of hot water 
en the digestion. The waters of this ciass, eiqjerially the hotter 
OMB in the form of baths, are extremely useful in resolving tlm 
effects of inflammation, in thickenings of the joints and in chronic 
rhenmatism and gout They also are often eroctive, especially the 
cooler ones, in nenridgia and in some hysterical aftections. They 
are Bometinies prescribed in urinary aifections, in wliich case t hey 
probaidy assist by dilution. The cttects of many of these waters 
are aided by rKp baths often being sitnated at considerable elevations 
and in out-of.tliB.way spois, whence the Germans called them 
WildbUdtr. They are very widely diffused, being found in all 
quarters of the globe, especially in volcanic distiKts. There are 
many in New Zealand; in Amccicu the hottest are in the west and 
in Caltfoniia. 

BaMy WaUrt .—These differ chiefly from the indifferent waters 
ia containing an appreciate quantity of salts, among which sul- 
phats or carbonate of lime or oi magnesia predominates. TTie great 
majority of them are of high temperature. They produce the s^e 
efiects as the indificrent waters, but are pcrliap.s less efficacious 
in neuralgic affections, while they are more employed in some of 
the chronic scaly emptions. There was formerly a tendency to 
consider these waters uaefiil in urinary affections; but at the 
present day it is only the colder ones that have come into repute 
for the expulsion of gravel and biliary calculi and in the treat¬ 
ment of affections of the bladder genoally. Some of them have 
also of late years been considered to exercise a favourable influence 
on scrofula, and to be useful in the early stages of pulmonary 
phthisis. This has been attributed to the salts of lime present in 
them, although it is known that most of its salts pass throngb the 
system unritered. Many of these baths, such as Leuk and ^rmio. 
enjoy tiio advantages of great elevation, but Bath, otherWisc one 
of the best of them, lies low. 

Table 111. —Earthy Waters. 


Locality. 


^ Contrex6ville. Voage 

Lippe Springe, N-l 
Germany . . .1 

Wildungen, do. 

Weissenberg, Swit -1 
zcrlaud . . . f 

Pougues, France . 


Baden. Switzerland . 

Leuk, do. 

Bormio, North Italy 
Lucca, Italy . 

Bath, England . 
Dax, south of France 
B. de Bigorres, Pyr-'( 
enees . ... I 


i enees . 


Height 
ill Ft. 


10 . 1 " 


zOoo 

600 

r i8o 

4400 

4400 

1400 

rfioo 


Temp, 
" Fahr, 


Therapeutic Action. 


11 Special action in caf- 
' \ cnlous afleetiuns. 

I .Supposed to he use- 
1 fulin phthisis 
[Special use in iinii- 
J ary complaints; 
contains iron. 

( Resorted to forpul- 
monaryj affections. 
Dyspepsia, diabetes, 
hepatic and urin¬ 
ary concretions. 

I Rheumatism, gout, 
^ paral]^is, scaly 
I eruptions. 

'I Do., some femah 
i complaints. 

86-104 i'" do.; old sprains 
io8-r22,Do, do. dll, 

io8.T22jDo. do. t-lo. 

Do. do. 


117-122 


< 93 - 12.1 


139 

O4 12.1 


1 1 Do .; chlorosi.s, neii 
I ralgia 


Sail Waters are «> called from containing a predominant amouni 
of chloride of sodium. They also generally contain chlorideS of 
magnesia and of lime, and occasionally .small amounts of lithinm, 
bromine and iodine. Tliey further often contain a little iron, 
which is an imjiortant addition. The great majority of die drinking 
wells have a large supply of carlxmic acid. There are cold and hot 
salt aprings. Sometimes they are used for drinkiag, sometimes for 
bathmg; and the double use of them is often resorted to. 

The normal quantity of common salt consumed daily by man is 
n.saally set down at about 300 grains. The m a ximum quantity 
likely to be taken at any well inay be 225 grains, but commonly not 
more than half of that amount is taken. Tile, increase to tine usunl 
daily amount is therefore probably not much more than one-third. 
Still it may be presumed that tiie action of a solution of salt on an 
empty stomach is different from that of the same amount of salt 
taken with food. Salt introduced into the stomach excites the 
se cretion of geatiic juice and favours the peristaltic actions, and 
when taken in consuleralfle quantity is drstinefiy aperient. We 
thus see bow it ia nsefni in dyspepM., in atcoiy of the stomech and 
intestuies, sometimes in ebtome intestiiial catarrh. Salt whea 
aiwrbed by the stomach appears again in the wine, of whioli it 


iacreaaet the emount both of fluid and oi soUd oonstltoesla, eipeoi- 
ally of the nna. it seems, tiMrefcni, to be pretto eettais that 
conslderaUe quantittes at salt taken into the cireMHtian<dnonMe 
the excretioo of nitrogenous prodnets through the urin% aod on 
the whole accelerate the transfonnation of tisane. Sait is tiim 
useful in xcrofiila by stimnlating the system, and also ia anaemia, 
especially when iron ia alao present. In aosM Genaea atationfc aa 
at Soden, carbonated salt watem are ooniidered to be useful in 
chronic laryngitis or granular pharyngitis. 

Batiia of sut water, aa usually mvsn, rarely contaiB more than 
3 % of chloride of sodium, some of the sixmgest perhaps from 
8 to 10 %. Their primary action is as a stimumt to the sUa, in 
wlach BCtiaa it is probable that the other chlorides, especially that 
of calcium, and stiff more the carbonic acid of tea pnwnt, co-operate. 
In this way, and wfam aided by various preeesses of what may be 
termed water poultices and packing, th^ are often useful in remov¬ 
ing exudations, in chronic metritis and in some tumours of tte 
uterus, and generally in tcrafula and rachitis, and ooc as i oBa lly in 
some chronic skin auectioos. 

The Fkeiich accord high praise to some of their thermal 
waters in paidysis, and some German ones are used in a si aular 
way in spinal affections. The salt waters are sometimes so strong 
that they must be diluted for bathing. In other cases concen¬ 
trated solutions of salt are added to make them sufficiently strong. 
These waters are widely diffused, but on the whole Gerinany is 
richest in them, especially in such as are highly charged with salt. 
The Kissingen springs may be considered as typical or the drinking 
wells, and sea-water of bathing waters. The air of salt-works and 
pulverization of the water are emplojred in German baths as remedial 
agents. 

Salt springs are found in many quarters of the world, but the 
chief carbonated groups for drinking purposes occur in Germany^ 
and at Saratoga in America, where verv remarkable wells indw 
are to be found. France and England have no springs of wis 
class. The stronger wdls, used chiefly for bathing, occur where 

I Table IV.—5a// Springs. 


Localitv. 


fSoden, ncai‘\ 
Frankfort . ./ 

lloinburg. , do 
Kissingen, Bavaria 
Pyrmont, North \ 
Germany . . j 


I'emp. 

Fahr. 


Kreuznach, 
flingen . 


nearj 


I Wiesl>aden, Nas.san 


11 laden-Baden . 
j Hourbonn e,"! 

Haute-Marne . ( 

I rialaruc. Souths 
, France . . . i 

! Salins, Moutiers, \ 
] Savoy (14^0 ft.) f 
Brides, Savoy\ 
(1700 ft.) . ./ 

Acqui, North Italy 

.\bano, do 

j ('aldas de Mum-) 

! buy, near liar- 
* celona . . . j 

( estona, Guipiiz-\ 

' roa, Spain . . ( 


* :>r> 

T 5 (» 

114-14Q 
116*0 
q(} 

1(*C) 

«53 

88-94 


Therapeutic Action. 

( 1 )y.spenaia, anaemia, tcrofiria, 
special for tliroat and 
pbthisiB. 

I Dyspepsia, slighter hepatic 
( afwctions, cUorogia, gout. 

1 n all e.ssentials the same, 
f Better known tor Its iron; has 
\ a good salt drinking spring. 
A salt well without cariionic 
acid; used in scrofula and 
anaemia; bathing more 
important. 

( Used in dyspepsia and gout; 
the bathing is most import¬ 
ant. 

(Still milder water; uses simi- 
I lar; gout. 

/ Rheumatism, nenraigta, enecte 
\ of malaria. 

/Do.; special for treatment of 
I paraJvsis. 

(Scrofula, anaemia, loss of 
\ power, sexual disorders. 

(Act on liver and digestive 
canal; used fur obesity. 
/Rheumatism; special treat- 
\ ment with the bath deposit. 
/Chiefly as baths- mlid of bath 
\ used for poultice. 

/ Rheumatism, sciatica, old in- 
\ juries. 

( Rheumatism, indtitestioo, bron- 
t chitis. 


.Almost all the above stations have several sjirmgs of verily 
streneto : tlie cold may be said to vary from 14 to 5-8 % of chlogide 
of sodinm; the warm arc generally weaker, perhaps varying from 


there are salt-bearing strata, a.s in Germany, Galicia, Italjr, Switzer" 
land, France and England. Very poiwerfnl waters Of Ikis clisi are 
those of St Cctiierines in Ceniwla. 

The prosenoe of minute portions of iodiai or brimitit M aslt 
watera is by no means infrequent, and riwy appear in conaidenbte 
quantity in some tow. It is, howovnr, eKiBemely doubtful wbeflmr 
any known spring oostaias a sufficnent quantity of sodmoystiU more 
oi braaeine, to act specially on the tytftem, even if tkaA .action^ weee 
not neceeaaitly soperseded by the presence of the large quantity tif 




520 


MINERAL WATERS 


other salts with which they are associated. Some of the best- 
known sjt^gs of the kind are; Challes, Wildssg, Castiocaro, Hall, 
Adelhenrs diieUe, Knnkcnheil, Kreuznach, Woodhall Spa. 

Iron or CktUyboate Waters .—Iron usually exists in waters in the 
state of protojMe or its carbonate, less frequently as sulphate or 
cienate, and very rarely, if at all, as chloride. The quantity present 
is usually extremely sm^. It may be said to vary from o'is to o'oj 
in the looo parts oi water. Some wells considered distinct chaly- 
beates contem less than O'O^. Many wells, especially in Germany, 
have a rich supply of carbonic acid, which is unfortunately wanting 
in French and Eiiglish ones. 

It hu long been the prevalent idea that want of iron in the blood 
is the main cau.se of chlorosis and of other anaemic conditions, and 
that these conditions are best relieved by a supply of that met^. 
Since the detection of it in haemoglobuline this view has been still 
more popular. It is pretty certain that the blood contains 37 to 
47 grains and the whole system 70 to 74 grains of iron; and it has 
been calculated that in normal conditions of the system somewhat 
more than one grain ol iron is taken daily in articles of food, and 
that the same amount is passed in the faeces; for although the 
stomach takes the iron up it is excreted by the alimentary canal 
mainly, it being doubtful whether any is excreted in the urine. It 


Tabi-k V. —Stronger Salt Waters. 


Locality. 


RheinfeldjAaigau, Switzcr-\| 
' land. i' 


Salzungen, North Germany 
bschl, Austria (1440 ft.) . 
Hall, Tyrol (1700 ft.) 
Kuchenhall, near SaUburgI 
(iSoo ft.) . . . . ( 

ilex, Ithone Valley (1400 ft.) 
Castrocaru, Tuscany . 
Droitwich, near Worcester , 
Sea Water. 


Kohme, Westphalia (92° F.). 
I Nauheim. Wetterau (So”-! 

1 loi"!-'.)./ 


hloride of 
odium in 
000 parts 
5 f Water. 


Therapeutic Application. 


.Scrofula, cifucts of inflain- 

311 

1 inatiou, chronic exuda- 
-j tions, some chronic cx- 
1 anthemas, rheumatism, 

^ uterine infiltrations. 


256 

IK). do. 

256 

Do. do. 

■255 

Do. do. 

224 

Do. do. 

150 

Dll. (lo. 

. 3 <> 

Do. do. 

233-0 

Do. do. 

30-4 


24-85 

|l)o.; special use in locu- 

) motor ataxia. 


29 


Do, 


do. 


Table VI .—Iron Waters. 


Locality. 

Rippoldsau, Black Forest. 

Homburg, near Frankfort. 
Elster, Saxony .... 
Liebenstein, North Ger- \ 
many./ 

Schwalbach, Nassau 
Booklet, near Kissingen 
Griesbach, Black Forest 

Franzensbad, Bohemia 
Pyrmont, Germany 
Spa, Belgium . . . . 

Petersthal, Black Forest 
St Moritz, Engadine, \ 
Switzerland . . . / 

Forgesiles-Eaux, France 
La Malou,H6rault, Francel 
(temp. 88°) . . . / 

Kecoaro, North Italy . 
Tunbridge Wells, England 

Muspratt Spring. Harro -1 
gate (chloride) / 


Height 

Carb. 

Therapeutic 

in Ft, 

of Iron. 

1886 

o-L'i 

( For anaemic condi- 
\ tions; laxative. 

— 

n TO 

Do. do. 


o‘o8 

Do. do. 

911 

o'o8 


900 

0 08 

( Do.; much of a 

1 ladies’ bath. 

(lOO 

o'o8 

Do., 

1 Do.- laxative; a 

t) tiy 

1 ladies' bath. 

1293 

007 

l>o. do. 

— 

<)'07 

Do. 

1000 

o’oO 

Do. 

133 .J 

004 

Do.; laxative. 

5404 

0*03 

J Do.; sought for its 
\ air. 

— 

O' 06 

Do. 

— 

008 

Do. 

1403 

004 

Do. 


o*o6 

j Do.; deficient in 
\ carbonic acid. 

(lOO 

” 13 



is poialble' by drinldpg several glasses to take m more than a grain 
of carbonate of iron in the day, equivalent to half that amount of 
metallic iron. It baa further been ingeniously reckoned from 
pnu±ice that 10 to 13 grains of metallic iron suffice to supply the 
in the system m a case of chlorosis. It is thought probable 
thata portion^f the iron taken up in water is in certain patho- 
logMItilatat t»t excreted, but retained in the system, and goes 
tow«Ml «al|ipg op the want of that metal. But, whether thu or 


any other explaaation be satisfactory, there is no question as to the 
excellent efircts often produced by drinking chalybeate waters 
(especially when they are carbonated), and by bathing in those 
which are rich in carbonic acid after they have been artificially 
heated. As regards the drinking cure we must not, however, 
forget that carbonate and chloride of sodium, and also the sulphate, 
are often present and must be ascribed a share in the cure. Thus 
chloride of sodium is a powerful adjuvant in the strong Stahl 
Quelle of Homburg and in the Putnam Weli at Saratoga. A whole 
category of female complaints is treated succe.ssfully with these 
waters.. Indeed, anaemia from any source, as after fever or through 
loss of blood, and enlargements of the spleen, are benefited by them. 
The stimulating action of the copious supply of carbonic acid in 
steel baths is a veiy important adjuvant; no one now believes in 
direct absorption of iron from the bath. Iron waters are scarcely 
ever thermal. They are extremely common in all countries— 
frequently along with sulphuretted hydrogen in bogs and near 
coal-measures. But such springs and non-carbonatud wells gener¬ 
ally are weak, and not now held in much esteem. 

It may be added that some of the strongest known iron wells arc 
sulfihated nr alumtnaied. They are styptic and astringent, and can 
only be used diluted. They are sometimes useful as an application 
to ulcers and sores. Such springs have often been brought into 
notice, but never retain their popularity. They are known in the 
Isle of Wight, in Wales, in Scotland, as well as in Elba, &c.; and of 
late years the Bedford Alum and Oak Orchard Springs, U.S., 
have been brought into notice, the latter containing 10 grains of 
free sulphuric acid in the pint. All such springs have been con¬ 
sidered useful in scrofula, anaemia and chronic diarrhoeas. 

Sulphur Springs .—Waters having the odour of hydrosulphuric 
acid, however slightly, are usually called sulphur ones. 1'hey owe 
their smell sometimes to the presence of the free acid, sometimes 
to sulphides ol sodium, calcium or magnesia, and sometimes to 
both. Sulphuretted hydrogen is absorbed more freely by cold than 
by hot water, and is therefore most abundant in cold springs. The 
sulphides decompose and give off the gas. Most of these springs 
occur near coal or shale measures, or strata containing fossils, or in 
moors and in places generally where organic matter is present in 
the soil or strata. Many of them contain so little mineral impreg¬ 
nation that they might as well be cla.s.se(l among the indificrent 
or earthy waters. One group contains a considerable amount of 
chloride of sodium, another of sulpliate of lime, while a third has 
little mineral impregnation, but contains sulphides. 

Sulphuretted hydrogen is a strong poison, and its action on the 
system has been pretty well ascertained. If has been assumed 
that the gas in mineral waters acts similarly, though in a modified 
degree; but there is ne.xt to nothing absolutely known of the action 
of the small quantifies of the gas that are present in mineral waters, 
and which ciTtainly have no toxic eflect. It has been assumed 
that this gas has some special action on the portal system and so 
on the liver. On the connexion ol metallic poisoning with the 
liver has been founded the idea that sulphur waters are useful in 
metallic intoxication. Drinking large quantities of these waters, 
especially of such as contain sulphates or chlorides of sodium or 
magnesia, combined with hot baths and exercise, may help to 
break up albuminates, but there is no proof of the action of the 
sulphur. 

For similar reasons, and primarily to counteract mercurial Mison, 
sulphur waters have been considered useful in syphilis. Hut it 
may be well to remember that at most baths mercury is used along 
with them. No doubt they are frequently, like other warm waters, 
useful in bringing out old erupt ions, acting in this way as a test 
for syphilitic poison, and in indicating the treatment that may be 


Table W.— Cnld Sulphur Springs. 


Locality. 


Eilsen, Schaumbiirg-Lippe . 
Meinberg, Lippe-Detmold 
Ouruigel, Switzerland (3O00 ft.) 
Leuk, do. (3.SO3 ft-) 
Challes, Savoy (900 ft.) 

I Enghien, near Paris . 

Uriage, Isftre, France (1500 ft.) 
Harrogate, England 
Strathpefler, Scotland 
Lisdoonvarna, Clare, Ireland . 


Sulphuretted 
Hydrogen 
dissolved in 
Water. 


Sulphide 

of 

Sodium. 


423 

2.TI 

151 

44'5 


7'34 


o’oo8 


0-478 

0'io6 

0*207 

0026 


required. Sulphur waters, both hot'and cold, are used in gout and 
rheumatism, in dyspepsia, in hepatic and cutaneous anections; 
and of late years mhamtion of them has been popular in phthisis 
and in laryngeal afiections. They have long been popular remedies 
in cutaneous affections. While so much doubt has been cast on 
the action of the sulphur of these waters, it may be admitted that 
the sulphides are probably decomposed in the stomach. aqMMphu- 
retted hydrogen generated. That gas is probably a sligfil Mhhulant 
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to tto intMtiiM. What snjphanttod hydngan'naoha the Jblood is 
eliminated by the lungs. There seems to be, no doubt that . gas 
is absorbed in small quaetitiM by the «irin- 
It is in sulphur natars chiefly t^.glaiiin and barsgin occur. 
This peculiar organic substance has been found both in Anserican 
and in European springs. Cold sulphur springs are very widely 
diffused throughout the world. Thermal ones are not so common. 
Perhaps the largest though not the strongest group of the latter is 
to be found in the Pyrensea. We may remark again bow very little 


Table VIII .—Wami Sulphur Springs. 


Locality. 

Height 
in Ft. 

Temp. 

• Fahr. 

Hydrosnl- | , ... 

phurlc Acklj Sulphide 
absorbed ini „ 

Water. Sodium. 

Aix-la-Ch^pelle, Germany 

534 

I^1-140 

0-3 

0 01 

Baden, near Vienna . 


95-115 


0*052 

Schinznach, Switzerland . 

1060 

80-92 

37-8 

— 

Lavey, Rhone Valley . 

1330 

92-113 

3-3 

— 

Hercules Bad, Banat . 

500 

IIO 

42*6 

— 

Aix-les-Baizift, Savoy . 

763 

108-5 

27‘2 

— 

Luchon, Pyrenees . 

2000 

«33-.3 

— 

0-07 

Bartees. do. . . . 

4100 

”3 


0*04 

Amtue-fes-Bains, Pyrenees 

810 

«7-147 

— 

0*01 

Canterets, do. 

3Z54 

71-134 

— 

0-02 

Eaux Bonnes, do. 

2400 

90*5 

— 

0‘02 

Archena, Mnrcia, Spain 


T2f* 




hydrosulphuric acid there is in many of the most favourite sulphur 
springs, including the very popular White Sulphur ones of 
Virginia. There seems to be something peculiarly unsatisfactory 
in the analysis of sulphur waters, and there has been difficulty in 
constructing the following imperfect tables. 

Some of the must powerful cold wells are those of Challes (with 
its very peculiar water), Leuk and Harrogate. Uriage has a very 
large amount of chloride of sodium in its springs. Cold sulphur 
waters are on the whole more used in liver and indigestion than 
snrm ones. The general effects of warm sulphur watens differ so 
little at the various baths as to make it difficult to mention anything 
sp^ial to particular localities. Schinznach has a reputation in 
skin complaints, Cauterets, Eaux Bonnes and Challes m laryngeal 
affectiiins, the two Aix, Luchon and Archena in syphilis. 

Alkaline Wafen are such as contain carbonate (chiefly bicarbon¬ 
ate) of soda, along with an excess of carbonic acid. Of the action 
of those carbonates it is known tliat when taken into the stomach 
they are neutralized by the gastric juice, aud converted into chloride 
of sodium, On their introduction into tlie stomach they produce 
an increased flow of gastric juice. If given during or immediately 
after meals in any quantity, they impede digestion. They slightly 
increase peristaltic action, but only feebly, unless assisted by other 
salts. They act slightly as diuretics. Of the connexion between 
the biliary system and alkalies, which undoubtedly exists, not much 
is known with certainty. The alkalization of the blood by them is 
assumed by many, but not proved. It is very doubtful whether 
they reduce the quanlily of fabrine in the blood, and thus induce a 
lowered state of the system, or whether they have any direct ten¬ 
dency to combine witti fat and carry off a portion of superfluous 
adipose tissue. Their excess of carbonic acid, through its action on 
the stomach, favours the operation of alkaline waters. They have 
been classed as follows: (i) simple alkalines, where carbonate of 
soda is the main agent; (2) waters containing in addition some 
chloride of sodium ; (3) waters containing sulphates of soda or 
of magnesia. All these classes may be said to be used in gout, 
lithiasis, affections of the liver, catarrh and obstrnctions of the gall 
ducts, in dyspepsia, chronic catarrh of the stomach and diarrhoea, 
in oliesity and in diabetes. Some of the waters of the second class 
are supposed to influence bronchial catarrhs and incipient pkthisis, 
while the more powerful sulphated waters of tlie third class are 
especially useful in catarrh of the stomach, and in affections of the 
biliary organs; of these only one of importance (Carlsbad) is thermal. 
The rival cold waters of Tarasp contain twice as much carbonate 
of soda. The cold ones are chiefly used internally, the thermal 
ones both internally and externally. The latter, besides acting os 
warm water, slightly stimulate the skin when the carbonic acid 
Ls abundant, and the carbonate of soda has some slight detergent 
.-liuct on the culaucous surface like soap. These waters are un¬ 
known in England. They are most abundant in countries of 
extinct volcanoes. 

Classes 1. and 11. of alkaline waters may be said to have a sub- 
l ariety in acidulated springs or carbonatra waters, in which the 
quantity of salts is very small, that of carbonic acid large. These 
table waters are readily drunk at meals. They have ol late years 
been so widely exported as to be within the reach almost of every 
one. Their practical importance in aiding digestion is in reality 
much greater than one could expect from their scanty mineraliza¬ 
tion. They are drunk b\’ the country people, and also largely 
exported and imitated. They are very abundant on the Continent, 


and, althongb some of the bart-knozm ones eounented iMnw.aR 
German and French, they , are common in Italy and elembm: 
Hcptflucsn, Boisdoff, Xaadskeo, ApoUimria, nAtm, SiflekaaMi, 
Gimubel, all German; St Gaimier, iknigiiae. Chateldaek Ftanch. 

Associated with ClsM 111, is tkat of the strongly sulpktlsd watsn 
knoim in Gecmaa^ as bitter or purging waters, which have of iats 
deservedly come into use as psrgative agents. They are glmnst 
wanting in France and la America, and tbaie are ao very goodnoe* 
in Ea^nd. The ehief supply is from Bohemia and Uuagaiy. 
The numerous waters of Ofen are the best known, and some of 


Table IX .—Alkaliks W^nltrs. 


Class I .—Simple Aliatim. 


Locality. 

Vais, South France . . 

Bilin, Bohemia . . . 

Vichy, Franca (loj" F.l 
Neuenabr, Khindand (92"- 

97° F.). 

LaMalou, France (97° F.) 

Vidago, Portugal. 


Carb. 

Soda. 


71 

42 

51 


Therapeutic Uses. 


f Catarrh of stomach, go#t, 
{ renal and biliary calculi, 
[ liver complaints, diabetes. 
Bo. do. do. 

Do, do. do. 

(Mucous catarrh; diabetes 
\ specially. 

I Do. ; sedative effect on 
1 nervous system. 

(Do., gout, urinary afise- 
tione—“ The Portuguese 
( Vichy." 


Class II.—lF»<t Chloride of Sodium varying from 4-^ to t 
in amount. 


Locality. 


Luhatscliowitz.) 
Moravia . J 

Tonnistein, 1 
Rhine Valley) 


Ems, Nassau 

Ischia. Italy 

Royat, .Auvergne 
Mont Bore, do. 

Bourboiile, do. 


Height 
in Ft. 


nfSir'. I^da! Therapeutic Uses. 


S4 


■■‘•5 


85-115 


I 

up to 170 2'0 


1400 

33«J 

281X) 


80-95 

100-114 

107-125 


I'.l 


I (Springs rich both 
I'l in curb, soda 
I and chi. sodium. 
(Light antacid 
{ tonic to stom- 

I I 

f S)iecial in female 1 
J complaints and 
I mucous mem- 
( brane. ' 

(Specially rheu- i 
I matism and 
1 female com-' 
I plaints. j 

/Do. and some 
\ skin affectiona- 
/Asthma, chronic 
t laryngitis. 

I / Scrofula,rachitis, 
j cutaneous affec¬ 
ts tions. 

Class HI.— fVitk Sulphate of Soda varying from ya to e in amountf 
and Carbonate of Soda varying from j'jj to o'jr in amount. 


Locality; 


Klster, Saxony . . . 

Maiienbad, Bohemia . 
Franzensbad, do. . . 

Tarasp, Lower Engadine 

Carlsbad, Bohemia (i2i°\ 
-164° F.) . . . . / 


Height 
in Ft. 


1460 

1012 

129.3 

4000 


Therapeutic Uses. 


I Action on abdominal organs, 
t female complaints; 

Do.; special use in obesity. 
Do.; specially a ladies’ bath. 
) Powerful action on abdomi- 
I nal viscera. 

/Gout, liver affections, bllUiy 
\ and renal calculi, diabetes. 


them are stronger than the Hunyadi, of which an analysis has been 
given in Table I. They ere easily imitated. Some of the best- 
known are Ofen, PuUna, Saidschutz, Friedrichshall, Birmerstorff, 
Kissingen. 

Two other classes of waters demand a few words of notice. The 
French have much faith in the presence of minute quantities of 
arsenic in some of their springs, and trace arsenical effects id those 
who drink them, and some French authors have established a ei»«« 
of arsenical waters. Bourboule in Auvergne is the strongest of 
them, and is said to contain .,>rth of a gr^ of arseniate of soda 
in 7 07.. of water. Baden-Baden, according to Bunsen's latest 
analysis, has a right to be considered an arsenical water. It is, 
however, extremely doubtful whether the small amounts of arseni- 
ate of soda which have been detected, accompanied as they are by 
preponderating amounts of other salts, have any actual operation 
on the system. The following are among the most noted springs i 
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BomlbOTile, Mont Dote, Royal, Solies (Bigoires), Plombieres, 
Baden-Baden, 

Of late yean MMum has been discovered in the wafers of Baden- 
Baden; and vaiions other places boost of the amount of that snb- 
stance in theii springs. Indeed a new bath has been established at 
Assmannshanaen on the Rhine in consequence of the discovery of 
a weak alkaline spring containing some lithium. Not very much 
ti known of the action of lithium in ordinary medicine, and it un¬ 
doubtedly does not exist in medicinal doses even in the strongest 


Designation and Locality. 

,'Lcbanon, Columbia Co., N.Y. I 
(7.1' F.). I 


Healing, Bath co., Va, (88‘ F.) 


Warm, Bath co., Va. (98" F.) 


Hot, Bath CO., Va. (110° F.) 

Paso Robles, San Luis Obispol 
co., Cal. (122' F.i . . . f 

Hot, Garland co., Ark. (Ql-iso"! 
F.). I 


Gettysburg, Adams co , Penn. . 

Sweet, Monroe CO,, W.Va.(74''F.) 
Berkeley, Morgan co., W. Va. 1 

(74' .t 

Alleghany, Montgomery CO., Va. 

Bethesda, Wauke.sha co., Wis. . 

Lower Blue Lick, Nicholas co , \ 

Ky.1 

Sharon, Schoharie co., N.Y. 

S' I White Sulphur, Greenbrier co., | 

5 Va.I 

(Salt Sulphur, Monroe co., W. Va 

S • I 

8^ 1 Bedford, Bedford co., Penn. 


Theurapcutic . 4 pplication. 


(/] ^ 

111 


j Scrofuioua ulcers a.nd oph- 
tlulm ia, ozoena,chronic 
^ diarrhoea and dysen¬ 
tery, secondary and 
tertiary syphilis. 

Chronic and subacute 
rheumatism, gout, nenr- 
algia, nephritic and 
calculous diseases. 

C hronic rheu Eaatism,gou t, 
diseases of liver, neur¬ 
algia. contractions of 
jomts. 


I 


j. / Si. Catherines, Ontario, Canada 
1^1 Caledonia, Ontario, Canada. 
itn j Hathome, Saratoga, N.Y. . 
iBallston, Saratoga CO., N.Y. 


Oak-Orchard Acid, Genesee^ 
CO., N.Y . f 




is-3 

1.3 wj 

iO 


Kawley, Rockingham co., Va. . 

Sweet Chalybeate, Alleghany! 

co.,Va./ 

Rockb'-idgc A um, Rockbridge! 
CO.,V;'../ 

Cooper’s Well, Hinds co,, Miss. 

Crab Orchard, Lincoln co., Ky. 
Midland, Midland co., Mich. 

Bladpn, Choctaw co., Ala. (car¬ 
bonated alkaline) . . . 

Congress, Santa Clara co., Oal. 
(saline-alkaline) . . . 

St Louis, Gratiot 00., Mich.! 
(sim^ alkaline) ... I 


Dartrous diseases of skin, 
functional diseases of 
uterus, chronic mer¬ 
curial and lead poison¬ 
ing. 

'Calculus, gravi-l, cat.arrh 
of stomacli or bladder, 
dyspepsia. 

, Gravel, dyspepsia (diu- 
\ retie, diapliorctic). 

|NeuraIgia (restorative). 

Purgative, diuretic. 1 
(•DialH'les mellitus, gravel, I 
) intlainmalion of blad- 
I der, dropsy, albumin- j 
(, uria (diuretic). 

j^Aperient and ailerative 

Du. do. 

I Dartrous skin disea-ses, 
diseases of the bladder, 

I ' jaundice, dyspepsia. 

Do.; scrofula and syphilis, 

{ Anaemia, gravel, calcitlu.o 
(stiongly diuretic). 

/ Klieumatisni, gouf, scro- 
( fula, neuralgia. 
Rheumatism, gout. 
(Dyspepsia, jaundice, :ib- 
I dominal plethora. 

Do. do. do. 
/Ulcers, diseases of the 
I skin, passive haemor- 
J rhages, atonic diarthoea 
(has 10 grains of free 
sulphnrie acid in the 
pint). 

Chlorosis and anaemia 
generally; tunic. 


Do. 


do. 


do. 


/ Scrofula, chronic diar¬ 
rhoea. 

Anaemia, chlorosis, 
chronic diarrhoea, 
dropsy. 


( Dyspepsia, neuralgia, 
chronic and subacute 
rheumatism. 


springs. Among these springs are those of Baden-Baden, Aiamanns- 
haueen, Eleter, Royat, Ballston and Saratoga (U.S.). 

American Mineral Waters.— 'Ihe number of springs in the 
United States and Canada to which public attention has b^n called 
on account of their supposed therapeutic virtues is very large, 
amounting in all to more than three hundred. Of this number 
comparatively few are in Canada, and of these not more than six 
(St Catherines, Caledonia, Plastagenet, Coxton, Cbailottesville and 
Sandwich) have attained general celebrity. The first ttoe belong 
to the saline class, the Caxton is alkaline-saline, and the last two 
are sulphur waters. The St Catherines is remarkable for the very 
large amounts ol sodium, calcium and magnesium chlorides which 
it contains, its total salts (450 grains in the pint) being more than 
three times the quantity contained in the brine-baths ot Kreusnach 
in Russia. The Charlottesville and Sandwich springs likewise 
surpass the noted sulphur-waters of Europe in their excessive per¬ 
centages of sulphuretted hydrogen, the former containing more 
than 3 and the latter 4-72 cub. in. of this gas in the pint. 

The mineral springs in the United States are very unequally dis¬ 
tributed , by far the larger number of those which are in high medical 
repute occurring along the Appalachian chain of mountains, and 
more especially on or near this chain where it passes through the 
Slates of Virginia, West Virginia and New 'York. The Devonian 
and Silurian formations which overlie the Eo/oic rocks along the 
course of the Appalachian chain have been greatly fissured—the 
faulting of the strata being in some places of enormous magnitude 
—Iiy tin- series of upheavals whicli gave rise to the many parallel 
mountain ridges of the Appalachians. In many places the springs 
occur directly along the lines of fault. The various classes of 
mineral waters are likewise very unequally represented, the alkaline 
springs, and those containing Glauber and Epsom salts, being much 
inferior to their European representatives. On the other hand, 
the very numerous and abundant springs of Saratoga compare very 
favourably with the Selters and similar saline wafers, and among 
the many American chalybeate springs the snlictass represented 
by the Rockbridge Alum is unequalled in regard to tlic very large 
percentages of alumina and sulphuric acid which it contains. 
Besides its greater amount of mineral constituents (135 grains per 
pint), the Ballston spring surpasses the similar saline waters of 
Horabiirg, Kissingen, Wiesbaden and Seilers, in its percentage of 
carbonic acid (53 cub. in.). It is also remarkable for the very 
large proportion of carbonate of litliia, amounting to 0701 grains. 
Thermal springs are specially numerous in the territories west of 
the Mississippi and in California. Those in the cast mostly occur 
in Virginia alonir the southern portion of the Appalachian chain; 
in the middle and New England States I.ebanun is the only important 
thermal spring. Subjoined is a list of thirty American springs, 
the design being to represent as many of the more noted spas as 
possible, wliile at the same time enumerating the best representa¬ 
tives of tile classes and subclas.ses into wliicli mineral we ers are 
divided according to the German method oi classification. 

HiMLiocRAmiY.—(I) German ; K. Osann, Dnrstellun^ der Heil- 
ejur.lle.ti Eurupas (3 vols., Berlin, 1839-1843); ). Seegen, Handbruh 
der Heilquellenlehte (Vienna, 1862); H. M. Lerseb, Hydrockemie 
(1870), and many oiher works; Helfit, Handbuch d. ISalneothernptr 
(8U1 ed.. Berlin, 1874); Valentiner, Handbuch d. Balneotherapit 
(Berlin, 1876); L. I.ehmann. Udder m. Brunnen Lehre (Bonn, 1877); 
). Braun, System, l.ehrbuch d. Balneotkerapie, 4th ed., by Fromm 
(Berlin, 18H0); O. laiichtenstern, Balneotkerapie (Leipzim 1880). 

(2) French: IHctionnaire des caux min^ra/es, A'c., by MM. Durand- 
Fardel, &c. (2 vols., Paris, 18(10); J. Lefort, TratU dr ckemie kydro- 
loloptque (2nd ed., Paris, 1873); C. James, Guide pratique aux eaux 
minirales (Paris), manv editions; Mac 4 . Guide aux miles d'eaux.&c. 
(I^ris, 1881); Joanne and Le Pilenr, Les Bains d‘Europe (I’artik 

(3) Swiss : Meyer Ahrens, Heilquellen der Schweit: (Zurich, T867); 
Gsell Feis. Die Udder und Kurotie de.r Scliweilt (Zurich, i88n). 

(4) Italian ; G. Jervis, Gutda alle acque minerali d'ltalia (Turin, 

TS76, ftc.); E. F. Harless, Die Heilquellen und Kurbdder Italiens 
(Berlin, 1848). (3) Spanish: Vnino, Tratado de las fuentes miner- 

ales drEspaka (Madrid, 1853); Don J. do Antelo y Sanchez has 
recently published a work on Spanish waters. (6) English; 
T. Short, History of the Mineral Waters (Ixmdon, 1734); J. Rutty, 
Methodical Synopsis of Mineral Waters (London, t757); Granville. 
Spas of England (184T); E. Lee, Mineral Springs of England (London, 
T841); ]. Maepherson, Our Rof As ond Wells (1871); id., Baths andWeUs 
of Europe (1873); and H. Weber’s Eng. ed. of Braun (l^indon. 1873). 
A great portion of the literature is to be found in monogr^hs on 
particnlar places. (7) American : J. Bell. TAe TAwmof 

Springs of the United States and Canada (1833); J. }. Moorman, 
The Mineral Waters of the United States and Canada (1867); 
C. F. Chandler, Lecture on Water (1871); G. E. Walton, The Mineral 
,^ings of the United States and Canada (1875); I. Burney Yeo, The 
Therapeutics of Mineral Springs (1904). ' 

MINERVA, an Italian goddess, subsequently identified 
with Athena. She presided over all handicrafts, inventions, arts 
and sciences. Her oldest sanctuary at Rome was in the temple 
built by Tarquin on the Capitol, where she was worshipped 
with Jupiter and Juno. She had also a temple on the Aventine, 
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which was the meeting-p^ for dramatic poets and actors, 
whose organization into gilds under her patronage dated from 
the time of Livius Andronicus (j.p.). The dedication day of 
the temple was the 19th of March, the great festival of Minerva, 
called quinquatfus, because it fell on the fifth day after the ides. 
All the schools hud holidays at this time, and the pupils on 
reassembling brought a fee (minerval) to the teachers. In every 
house also the quinquatrus was a holiday, for Minerva (like 
Athena Ergane) was patron of the women’s weaving and 
spinning and the workmen’s craft. At a later time the festival 
extended over five days, the last four being chiefly occupied 
with gladiatorial shows — because Minerva was the goddess 
of war (Ovid, Fasti, iii. 809-834; Juvenal x. 115,.with Mayor’s 
note). The erection of a temple to her by Pompey out of the 
spoils of his eastern conquests shows that she was the bestower 
of victory, like Athena Nike, and the dedication of a vestibule 
in the senate house by Augustus recalls Athena the goddess 
of counsel (/SovAxua). Under Domitian, who claimed her 
special protection, the worship of Minerva attained its greatest 
vogue in Rome. The emperor Hadrian founded an educational 
institution, named after her the Athenaeum. The 23rd of March 
had always been the day of the (ubilustrium, or purification 
of the trumpets used in the sacred rites, so that the ceremony 
came to be on the last day of Minerva’s festival, but it is very 
doubtful whether it was really connected with her. There was 
another temple of Minerva on the Caelian Hill, where she was 
worshipped under the name of Capta, the “ captive,” the origin 
of which is unknown. Here a festival called the lesser quinqua¬ 
trus was celebrated on the I3th-i4th of June, chiefly bv the 
flute-players (Livy ix. 30; Ovid, Fasti, vi. 651). As the Romans 
learnt the use of the flute from the Etruscans, the fact of Minerva 
being the patron goddess of flute-players is in favour of her 
Etruscan origin, although it may merely be a reminiscence 
of the Greek story which attributed the invention of the flute 
to Athena. A carved image of the goddess called the Palladium, 
said to have been brought from Troy to Lavinium, and thence 
to Rome by the family of the Nautii, was kept in the temple 
of Vesta and carefully guarded as necessary to the prosperity 
of the city. The older form of the name Minerva is Menen'a 
(=-Mcncs-va, Gr, fsivos): it probablv means " thinker.” 

MINOHETTI, MAHCO (i8t8-i886), Italian economist and 
statesman, was bom at Hologna on the t8th of November 
1818. In 1846 he signed the petition to the Conclave for the 
election of a Liberal pope, and was appointed member of the 
state council summoned to prepare the constitution for the Papal 
States. With Antonio Montanari and Rodolfo Audinot he 
founded at Bologna a paper, 11 Felsinro. In the first constitu¬ 
tional cabinet, presided over by Cardinal Antonelli, Minghetti 
held the portfolio of public works, but after the allocution by Pius 
IX. against the Italian War of Independence he resigned, and 

J oined the Piedmontese army as captain on the general staff, 
leturning to Rome in September 1848, he refused to form a 
cabinet after the assassination of Pellegrino Rossi, and spent 
the next eight years in study and travel. Summoned to Paris 
by Cavour in 1856 to prepare the memorandum on the Romagna 
provinces for the Paris Congress, he was in 1859 appointed 
by Cavour secretary-general of the Piedmontese foreign office. 
In the same year he was elected president of the assembly of 
the Romagna after the rejection of pontifical rule by those pro¬ 
vinces, and prepared their annexation to Piedmont. Appointed 
Piedmontese minister of the interior, he resigned office shortly 
after Cavour’s death, but was subsequently chosen to be minister 
of finance by Farini, whom he succeeded as premier in 1863. 
With the help of Visconti-Venosta he cohcluded (Sept. 15, 
1864) the “ September Convention ” with France, wherel^ 
Napoleon agreed to evacuate Rome, and Italy to transfer her 
capita] from Turin to Florence. The convention excited violent 
opposition at Turin, in consequence of which Minghetti was 
obliged to resign office. He took little part in public life until 
1869, when he accepted the portfolio of agriculture in the 
Menabrea Cabinet. Both in and out of office he exercised his 
influence against an Ifalo-French alliance and for an immediate 


advance Upon Rome, and in 1870 was sent to London and Vienna 
by the Lanza-lSella Cabinet tti organize a league 'of neutral 
powers on the outbreak of Hie Franco-Prussian War: In 1873 
he overt^w the Lanza-Sella Cabinet and regained the premier¬ 
ship, which, with the portfolio of finance, he held until the fall 
of the Right from power on the i8th of March 1876. During 
his premiership he inaugurated the rapprochement betwem 
Italy, Austria and Germany, and reformed the naval and military 
administration; and before his fall be was able, as finance minister, 
to announce the restoration of equilibrium between expenditure 
and revenue for the first time since i860. After the advent of the 
Left, Minghetti remained for some years in Opposition, but 
towards 1884 joined Deprrtis in creating the “ Trasformismo,” 
which consisted in bringing Conservative support to Liberal 
cabinets. Minghetti, however, drew from it no personal advan¬ 
tage, and died at Rome on the loth of December 1886 without 
having returned to power. 

His writings include : Dtlla ecottomia pubblica e detU sue atttnaiee 
con la morale e col dtritto (Bologna, 1859), and La Chiesa e lo Stato 
(Milan, 1878). 

HIMORELIA, a former principality of Transcaucasia, which 
became subject to Russia in 1804, and since 1867 has belonged 
to the government of Kutais. I'he country corresponds to the 
ancient Colchis; and Sukhum Kaleh on the Black Sea coast, 
which was the capital under the Dadian dynasty (1323-1694), 
is to be identified with the ancient Dioscurias, a colony of Miletus. 
The Mingrelians, who are closely akin to the Georgians, numbered 
241,000 in igo2, and belong to the Orthodox Greek Church 
(see further Kutais and Caucasia). 

HINIATURE. Tlie word ” miniature,” derived from the 
Latin minium, red lead, has been technically employed, in 
the first instance, to describe a picture in an ancient or medi¬ 
eval manuscript; the simple decoration of the early codices 
having been “ miniated ” or delineated with that pigment. The 
generdly small scale of the medieval pictures has led secondly 
to a pseudo-ctyniological confusion of the term with “ minute¬ 
ness ’’ and to Its application to “ paintings in little it is now 
used mainly in this sense, and is ordinarily applied to a painting 
on a very small scale, usually a portrait, and by andogy to 
anything on a very small scale. 

I. Miniatures in Ancient and Medieval AfS 5 .—-The part 
played by the miniature in the scheme of the ornamentation 
of MSS., in the early centuries of the Christian era and in the 
middle ages, is dealt with in the article on Illuminated MSS. 
In the present article will be discussed the development and 
changes which it underwent, in different ages and in different 
countries, both in its technical treatment and in its leading 
characteristics. The subject divides itself into two distinct 
portions, the classical and the medieval, between which there 
lies the great separating space of the early middle ages, which 
affords but scanty material to connect them. When, however, 
we have advanced into the middle ages, we are no longer at a 
loss; and we can follow the later development of the miniature 
through all its changes in the various schools of western Europe 
down to its transition into the modern picture. 

The importance of the study of the miniature has perhaps 
hardly received in the past the recognition which it merits. 
Ilie history of painting cannot be perfectly understood without 
a knowledge of the rise and progress of the art of min’ature- 
painting in MSS; and examples of the art still survive in an 
abundance which frescoes and paintings in the large cannot 
rival. Modem methods of photography have brought within 
the reach of the student material which in earlier generations 
was not accessible; and consequently a juster conception can 
be formed of the position which the miniature holds in the 
history of art than was possible before. 

The earliest examples that have descended to us are closely 
connected in style and treatment with the pictorial art of the 
later Roman classical period. In fact they are separated from 
that period by only two or three centuries, and they still follow 
its traditions. The oldest specimens of all are the series of 
coloured drawings or miniatures cut from an illustrated MS, 
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oi the Uiod and now in the Ambrosian Library at Milan, which 
there is good reason for placing «s early as the 3Td ccntu^. 
In these pictures there is a considerable variety in the quality 
of the drawi)^, but there are many notable instances of fine 
figure-drawing, quite classical in sentiment, showing that the 
earlier art still exercised its influence. Such indications, too, 
of landscapa as are to be found are of the classical type, not 
conventional in the sense of medieval conventionalism, but sdll 
attempting to follow nature, even if in an imperfect fashion; 
just as in the Pompeian and other frescoes of the Roman age. 

Of even greater value from an artistic point of view are the 
miniatures of the Vatican MS. of Virgil, known us the “ Schedae 
Vaticanae,” of the 4th century. They are in a more perfect 
condition and on a larger scale than the Ambrosian .fragments, 
and they therefore offer better opportunity for examining method 
and technique. The drawing is quite classical in style, and 
tiic idea is conveyed that the miniatures arc direct copies from 
an older series. The colours are opaque ; indeed, in all the 
miniatures of early MSS. the employment of body colour was 
■niversal. The method followed in placing the different scenes 
on the page is highly instructive of the practice followed, os 
we may presuttre,.by the artists of the early centuries. It seems 
that the background of the scene was first painted in full, covering 
the whole surface of the page; then, over this background were 
painted the larger figures and. objects; and over these again 
the smaller details in front of them were superimposed. Again, 
for the purpo.<e of securing something like perspective, an 
arrangement of horizontal zones was adopted, the upper ones 
containing figures on a smaller scale than those below. 

It was reserved for the Hyzantine schnol to break away more 
decidedly from the natural presentment of things and to develop 
convention. Yet in the best early examples of this .school the 
classical sentiment still lingers, us the relics of the miniatures 
of the Cottonian Genesis, in the British Museum, and the best 
of the miniatures of the Vienna Dioscorides testify; and in the 
miniatures uf the later Byzantine MSS., which were copied 
from earlier examples, the reproduction of the models is faithful. 
But on cumpiaring the miniatures of the Byzantine school 
generally with their classical predecessors, one has a sense of 
having passed from the opx:n air into the cloister. Under the 
restraint of ecclesiastical domination Byzantine art became 
more and more stereotyped and convehtional. The tendency 
grows to paint the flesh-tints in swarthy hues, to elongate and 
emaciate the limbs, and to stiffen the gait. Browns, blue-greys 
and neutral tinUs are in favour. Here we first find the technical 
treatment of flesh-painting which afterwards became the special 
practice of Italian miniaturists, namely the laying on of the 
actual flesh-tints over a ground of olive, green or other dark 
hue. Laudscapte, such as it was, soon became quite conventional, 
setting the example for that remarkable absence of the true 
representation of nature which i.s such a striking attribute of 
the miniatures of the middle ages. 

And yet, while the ascetic treatment of the miniatures obtained 
so strongly in Byzantine art, at the same time the Oriental 
sense of splendour shows itself in the brilliancy of mufh of the 
colouring and in the lavish employment of gold. In the minia¬ 
tures of Byzantine MSS. are first seen those backgrounds of 
bright gold which afterwards app>ear in such profusion in the 
productions of every western school of pjainting. 

The influence of Byzantine art on that of medieval Italy is 
obvious. The early mosaics in the churches of Italy, such as 
those at Ravemia and Venice, also afford examples of the 
dominating Byzantine influence. But the early middle ages 
provide but few landmarks to guide the student; and it is o^y 
when he emerges intu the 12th century, with its frescoes and 
miniatures still bearing the impress of the Byzantine tradition, 
that he can be satisfied that the connexion has always existed 
during the .intervening centuries. 

Wto we turn to the farther-west of Europn;, there also we 
find under the Carolingian monarebs a school of piainting 
obviously d^ved from classic^ models, chiefly of the Byzantine 
typw, butji^jether derived directly from the East, or, what is 


more probable, transmitted tfarou^ Italian channels, must 
remain doubtfuJL The interest of that school for our present 
purpx>se is that it was the parent of the later miniature-paintiiig 
in ^ countries of the West. For in the native schools of thoM 
countries decoration only was the leading motive. In the MSS. 
of the Merovingian period, in the school which connected 
Frankland and northern Italy, and which is known as Lombardic 
or Franco-Lombardic, in the MSS. of ^lain, in the productions 
of the Celtic school of our own islands, figure-drawing was 
scarcely known, and where it was practised it was of a barbarous 
character, serving rather os a feature of decoration than as a 
representation of the human form. Hence in those native schools 
the miniature, in its true sense of a picture, may be regarded as 
non-existent. 

From these native .schools we exclude the Anglo-Saxon school, 
developed esptecially at Canterbury and Winchester, which 
probably derived its characteristic free-hand drawing from 
classical Roman models, scarcely influenced by the Byzantine 
element. The highest qualities of the miniatures of the loth 
and nth centuries of this school lie in fine outline drawing, 
which had a lasting influence on the English miniature of the 
later centuries. But the southern Anglo-Saxon school rather 
stands apxut from the general line of development of the western 
medieval miniature. How far it was affected by Continental 
influence will be presently noticed. 

Turning to the productions of the Carolingian school, which 
owed its origin to the encouragement of Charlemagne, it is seen 
that the miniature appears in two forms. First, there is the 
truly conventional miniature following the Byzantine model, 
the subjects being generally the portraits of the Evangelists, 
or portraits of the emp>erors themselves: the figures stiff and 
formal; the pages brilliantly and often coarsely coloured and 
gilded, generally set in arcliitecturid surroundmgs of a fixed 
typK, and devoid of londscapie in the real .sense of the word. 
On tlie other hand, there is also the miniature in which there is 
an attempt at illustration, as, lor example, the depicting uf 
scenes from Bible history. Here there is more freedom; and 
we truce the debased classical style which copies Roman, as 
distinguished from Byzantine, models. The figure-drawing is 
sufficiently clumsy, but the typic is Roman, or debased Roman, 
and the costumes are clearly derived from the tewe source. 
Here, too, there is a better attempt at landscape, which is nut 
uf the absolutely conventional deadness of the Carolingian- 
Byzantine type. But this second style of illustrative miniature 
app>ears only uccasiunally. The other was the characteristic 
miniature of the Carolingian scltool, and, accompanied as it was 
with profuse decoration in border and initial, it set the pattern 
for the later Continental schools of the West. 

The influence which the Carolingian school exercised on the 
miniatures of the southern Anglo-Saxon artists shows itsell 
in the extended use of hody-culnur and in the more elaborate 
employment of gold in the decoration. Such a MS. as the 
Bencdictional of Aelhelwold, bishop of Winchester, 963 to 984, 
with its scries of minialures drawn in tlie native style bul 
pointed in opaque pigments, exhibits the influence of the foreign 
art. Bul the uctusil drawing remained essentially national, 
marked by its own treatment of the human figure and by the 
p>eculiar disposition of the drapory with fluttering folds. Its 
fault was over-refinement, tending to an affected exaggeration 
and disproportion of the limbs. With the Norman Conquest 
this remarkable native school passed away. 

The poriod immediately succeeding the Carolingian school 
in western Europe was one of extreme decadence in the minia¬ 
tures of MSS. In the 10th and tith centuries they were mere 
lifeless copies of earlier typos. But with the awakening of art 
in the rate century the decoration of MSS. received »powerful 
impulse. Although the artist of the time excels in the border 
and the initial, still in the miniature also there is vigorous 
drawing, with bold sweeping lines and careful study of the 
drapories. The artist now grows more practised in figure¬ 
drawing, and while there is still the tendency to repeat the same 
subjects in the some conventional manner, individual effort 
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produced in this century many miniatures of very noble 
character. The Norman Cenquest had brought England 
directly within the fold of Continental art; and now tegan 
that grout>ing of the French and the English and the Fleowh 
schociB, whiih, fostered by growing intercourse and moved by 
common impulseE, resulted in the magnificent productions irf 
the iUuminatots of north-western Europe from the latter part 
of the lath century onwards. But of natural landscape there 
is nothing, unless rocks and trees of a stereotyped character 
can be so regarded. Hence the background of the miniature 
of the lath and immediately succeeding centuries became the 
field for decomtion to throw into stronger relief the figures in 
the scene. And thus arose the practice of filling in the entire 
space with a sheet of gold, often burnished: a brilliant method 
of ornament which we have already seen practised in the Byzan¬ 
tine school. We have also to notice the conventional treatoent 
of the sacred figures, which continue henceforward, from a 
sense of veneration, to be clad in the traditional robes of the 
early centuries, while the other figures of the scene wear tlic 
ordinary dress of the period. 

It will be convenient, at this point, to follow the development 
of the miniature in the northern schools of England and France 
and the Low Countries, occasionally glancing at Germany, 
durii^ the next three centuries, and to leave aside for the 
moment consideration of the Italian school and the schools 
allied therewith. 

Entering the 13th century, we rea^ the period when the 
miniature may be said to justify the modem false etymology 
which has connected the title with minuteness. The broad, 
bold style of the 12th century gives place to the precise and 
minute. Books in general exchanged their form from the large 
folio to the octavo and smaller sizes. There was a greater 
demand for books; and vellum was limited in quantity and 
had to go further. The handwriting grew smaller and lost the 
roundness of the 12th century. Contractions and abbreviations 
in the texts largely increased in number. Everywhere there 
is an effort to save space. And so with the miniature. Figures 
were small, with delicate strokes in the features and with neat 
slim bodies and limbs. The backgrounds blaze with colour 
and burnished gold; and delicate diaper patterns of alternate 
gold and colour abound. Frequently, and especially in English 
MSS., the drawings are merely tinted or washed with transparent 
colours. In this century, too, the miniatqre invades the initial. 
Whereas in the earlier periods bold flowering scrolls are the 
fashion, now a little scene is introduced into the blank spaces 
of the letter. To compare the work of the three schools, the 
drawing of the English miniature, at its best, is perliaps the 
most graceful; the French is the neatest and the most accurate; 
the Flemish, including that of western Germany, is less refined 
and in harder and stronger lines. As to colours, the English 
artist afiects rather lighter tints than those of the other schools: 
a partiality is to be oteerved for light green, for grey-blue, and for 
lake. Thi: French artist loved deeper shades, especially ultra¬ 
marine. The Fleming and the German painted, as a rule, in 
less pure colours and inclined to heaviness. A noticeable 
feature in French MSS. is the red or copper-hued gold used in 
thdr illuminations, in strong contrast to the paler metal of 
England and the Low Countries. 

It is remarkable how the art of the miniature throughout 
the 13th century maintains its high quality both in drawing 
and colour without any very striking change. Throughout the 
century -the Bible and the Rsalter were in favour; and natur¬ 
ally the same subjects and the same scenes ran through the period 
and were repeated by artist after artist; and the very character 
of those sacred books would tend to restrain innovation. But 
towards the close of the period such secular works as the romances 
were growing in popularity, and afforded a wider field for the 
invention of the illustrating artist. Tlierefore with the opening 
of the r4th century a pdpablc change of style supenrenes. 
We pass to more flowing lines; not to the bold sweeping strokes 
and curves of the rzth century, but to a graceful, delicate, 
yielding style which produced the beautiful swaying figures 
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of the perihd. In foot the miniature now begins to hte 
itself from the j6le of an integral member of tlm daeoratiwe 
schemeof ilh anin at iBB and to develop into the pjetum^ ^ fpmding 
on itaown artistic merit for the posiltion it is to hold intbafntase. 
This is shown by the more prominent place tlmt die mmiatiw 
now assumes, and by its growing indepttidenoe of tfaedeoonttWB 
border and initial. But, at the sane time, while thw niniatnte 
of the 14th century thus strives to dissociate itself irom the rat 
of the illuminated details of the MS., widiin itself it flouridMs 
in decoration. Besides the greater elasticity of the figmo- 
drawing, there is a pwallel d^lopment in the deaigna of the 
backgrounds. The diapers become mare elaborate and more 
brilliant; the beauty of the burnished gold is enhanced by the 
.stippled patterns which ore frequently worked upon it; the 
gothic canopies and other architectural features wbioi it became 
the practice to introduce naturally followed the development 
uf the architecture of the period. Ina word, the great expansion 
of artistic sentiment in decoration of the best type, whi^ is 
so prominent in the higher work of the 14th century, is equally 
conspicuous in the illuminated miniature. 

In the early part of the century, English drawing is vary 
graceful, the figures bending with a waving movement wfocb, if 
they were not so simple, would be an afiectatiem. Both in the 
outline specimens, washed witli transparent colour, and in tlie 
fully painted examples, the best English work of this time is 
unsurpassed. French art still maintains its neat precision, the 
colours more vivid than those of England and the faces delicately 
indicated without much modelling. The productions of the 
Low Countries, still keeping to the heavier style of drawing, 
appear coarse beside the works of the other schools. Nor does 
German miniature art of this period hold a high position, being 
generally mechanical and of a rustic character. As time advances 
the French miniature almost monopolizes the field, excelling 
in brilliancy of colouring, but losing much of its purity of drawing 
although the general standard still remains high. The English 
.school gradually retrogrades and, owing no ^ubt to political 
causes and to riier wars with Fiance, appears to have produced 
no work of much value. It is only towiu^ the end of the cenftiy 
that there is a revival. 

This revival, which is referred to in the article on Illdunateh 
MSS., kps been attributed, with some reason, to a connexion 
with t!H|||flouriEhing school of Prague—a school which in the 
scheme of colouring suggests a southern influence—following 
on the marriage of Ricb^ 11 . with Anne of Bohemia in 1382. 
The new style of English miniature painting is distinguished 
by richness of colour, and by the careful modelling of the faces, 
which compares favourably with the slighter treatment by the 
contemporary French artists. Similar attention to the features 
also marks the northern Flemish or Dutch school at this period 
and in the early 15th century; and it may therefore be regarded 
as an attribute of Germanic art us distinguished irom the French 
style. The promise of the new dcvclo^nnent in English miniature 
|)a)nting, however, was not to be fulfilled. In tte first quarter 
of the 15111 century, examples pf great merit were produced, but 
at a standstill in drawing and lettered by mediev^ cunvenrion. 
The native art practically came to a close about the middle of 
the century, just when the better appreciation of nature was 
breaking down the old conventional representation of landscape 
in European art, and was transforming the miniature into the 
modem picture. Whatever miniature painting was to be 
produced in England after that time was to be the work of 
foreign artists or of artists imitating a foreign style. The 
condition of the country during the Wars of Roses suffi¬ 
ciently accounts for the abandonment of art. Thus the history 
of the miniature in the 15th century roust be sought in the 
manuscripts of the Continental schools. 

First we have to consider northern France and the Low 
Countries. As it passes out of the r4th and enters the 15th 
century, the miniature of both schools begins to exhibit greater 
freedom in composition; and there is a further tendency to 
aim rather at general efiect by the colouring than neatness in 
drawing. This was enoourag^ by the wider field opened to 
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the miniaturist. Books of all kinds were illustrated, and sacred 
books, Bibles and Psalters and liturgical books, were no longer 
the chief, if not the only, MSS. which were ifluminated. And yet 
there was one nlimii of MSS. which came into the greatest promi¬ 
nence and which was at the same time liturgical. This was the 
Horae, at Hours of the Virgin, &c., devotional books for individual 
use, whi^^ere multiplied in vast numbers and contained 
some of the finest work of the miniaturists. The decoration 
of th m little volumes escaped in ^eat measure from the con¬ 
ventional restraints which their religious charocter might have 
imposed. Furthermore, the demand for illuminated M^. 
bad by thi.s time established a regular trade; and their production 
was not confined, as formerly, to the cloister with its narrow 
and limited views. 

Early in the century the old conventional treatment of land¬ 
scape still held its own; nor did the diapered and gilded back¬ 
ground pass out of use. Indeed, in some of the finest French 
specimens of the time the diapered patterns are more brilliant 
than ever. But natural scenery in the second quarter of the 
century asserts itself more decidedly, although with laulte in 
perspective. It was not untij another generation htid arisen 
that there was a true appreciation of the horizon and of 
atmospheric effect. 

The miniatures of the French and Flemish schools run fairly 
parallel for a time, but after the middle of the century national 
characteristics become more marked and divergent. The French 
miniature began to deteriorate, though some very fine ex- 
imples were produced bj' the more gifted artists of the school. 
The figure-drawing was more careless, and the paintmg tended 
to hardness without depth, which the artist endeavoured to 
relieve by an excess of gilt shading. The close of the century 
brought with it the end of the French miniature; for the ex¬ 
travagant productions of the 16th century cannot be counted 
as worthy of consideration. 

The French miniature went down before the Flemish school, 
which in the latter part of the 15th century attained to its 
highest excellence. The Flemish miniature affected e.\treme 
iolAess and depth of colour; also an ever-increasing carefulness 
in the treatment of details, of the draperies, of the expression 
of the features: the Flemish type of the Virgin’s face, for ex¬ 
ample, with its full, high forehead, can never be mistaken. In 
the best Flemish miniatures of the peried the artist succeeds in 
pi'cscnting a wonderful softness and glow of colour; nor did the 
high standard cease witli the 15th century, for many excellent 
specimens still remain to attest the favour in which it was held 
I or a few decades longer. 

In the foregoing remarks what has been said in regard to the 
careful treatment of details applies still more to the miniatures 
executed in grisaiUe, in which the absence of colour invited 
even stronger accentuation of that treatment. This is 
perhaps most observable in the grisaiUe miniatures of northern 
Flanders, which often suggest, particularly in the'strong angular 
lines of the draperies, a connexion with the art of the wood- 
engraver. 

The Flemish miniature did not, however, hold the favour 
of western Europe without a rival. That rival had arisen in 
the south, and had come to perfection concurrently with the 
miniature of the Low Countries in the isth century. This was 
the Italian miniature; and the lustory of its development now 
claims a bricl notice. We return to the 13th century, where 
we suspended examination of the work of the school of the 
miniature painters of Italy; but we are not in a position, from 
lack of material, to follow so closely the development of the 
Italian miniature. Yet there is enough to show that it passed 
through the same stages as the miniatures of England and 
France and the Low Countries. Intercommunication between the 
countries of Europe was too well established for the case to be 
otherwise. In Italian MSS. of the normal type the influence 
of Byzantine art is very manifest during the 13th and 14th 
t;enturies. The old system of painting the flesh tints upon 
olive green or some similar pigment, which is left exposed on 
the lines of the features, thus obtaining a swarthy complexion. 


centred to be practicea in a more or lew moomea lomi lanr 
the 13th century. As a rule, the pigments used are more opaque 
than those employed in the northern schools; and the artist 
trusted mqie to colour alone to obtain the desired effect than 
to the mixtare of colour and gold which gave such brilliant 
results in the diapered patterns of France. The vivid scarlet 
of the Italian miniaturists is peculiarly their own. The figure- 
drawing does not bear comparison with the contemporacy art of 
English and French MSS., the human form being often stunted 
and thick-set. In general, the Italian miniature, before its great 
expansion in the 14th century, is far behind the miniatures of 
the north. But with the isth century, under the influence of 
the Renaissance, it advonc^ into the front rank and rivalled 
the best work of the Flemish school. The use of thicker pig¬ 
ments enabled the miniaturist to obtain the hard and polished 
surface so characteristic of his work, and to maintain sharpness 
of outline, without losing the depth and richness of colour which 
compare with the same qualities in the Flemish school. 

The Italian style was followed in the MSS. of Provence in 
the 14th and 15th centuries. It had its effect, too, on the school 
of northern France, by which it was also influenced in turn. 
In the MSS. ol southern Germany it is also in evidence. But 
the principles which have been reviewed as guiding the develop¬ 
ment of the miniature in the more important schools apply' 
equally to all. Like the miniature of the FTemish school, the 
Italian miniature was still worked to some extent with success, 
under special patronag^ even in the 16th century; but with 
the rapid displacement of the manuscript by the printed book 
the miniaturist’s occupation was brought to a close. 

i'or Atithurthe‘. see under iLLUMiNAThiJ MSS. (K. M. T.) 

■ 2. Mintalures as separate Small Pictures .—In Europe the later 
development of the miniature, applied almost exclusively to 
portraits, is to a large extent English, and the greater number 
of the chief masters in the art have been Englishmen or have 
lived in England. .Several great portrait painters are said to 
have worked occasionally in miniature, and there are paintings, 
small in size attributed with good reason to Holbein, Antonio 
More, John Shute, Cleel, Stretes, Teerlinck, Zucchero, Jolm and 
T. Betts, and with less probability even to Van Dyck. Tliere 
is a fine signed work by Shute (see Lomazzo’s Tratiato dell’ arte 
della pittura, trans. Heydock, 1308) in the Pierpont Morgan collec¬ 
tion; examples byjjetts at Montagu House and Madresfield 
Court, and portraiff^ Lavina Teerlinck in the collections of 
Mr George Salting and Mr J. Pierpont Morgan. 

The first portrait miniaturist about whom anything definite 
is known was Nicholas Hilliard (c. 1547-1619), .whose work 
partakes of the characteristics ol illuminaftd;.''nianuscripts. 
The colours are opaque; gold is used to heighten the effect; 
while the paintings are on card. They are often signed, and 
have frequently also a Latin motto upon them. It has recBBtly 
been proved that Hilliard worked for a while in Fra^,,and 
he is probably identical with the painter alluded to m”iS77 as 
“ Nicholas Belliart.” Nicholas Hilliard was succeededby his son 
Lawrence (d. 1640), some works by whom are in the Pierpont 
Morgan and Madresfield Court collections. His technique was 
similar to that of his father, but bolder, and his miniatures richer 
in colour. Isaac and Peter Oliver succeeded Hilliard. Isaac 
(c. 1567-1617) is said to have been the pupil of Hilliard and 
Zucchero. Peter (1594-1647) was the pupil of Isaac. The two 
men were the earliest to give roundness and form to the faces 
they painted. They signed their best works in monogram, 
and painted not only very small miniatures, but larger ones 
measuring as much as 10 in. by 9 in. They copied for Charles I. 
on a small scale many of his famous pictures by the old masters. 
Several of these copies arc at Windsor and at Montagu House. 
At about the same date Gerbier, Poclemberg, Jamesone,Penelope 
Cleyn and her brothers, were workers in the art. John Hoskins 
(d. 1664) was the master of Samuel Cooper, the greatest English 
miniaturist. The work of Cooper can best be studied in the 
collection at Ham House. He was followed by a son of the 
same name, who was known to have been living in 1700, since a 
miniature signed by him and bearing that date is in the Pierpont; 
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Morgan collection. It represents the duke of Berwick. Samuel 
Coo^ (1609-1673) was a nephew of Hoskins. He spent much 
of his time in Pans and Holland, and very little is known of 
his career.' His work has a superb breadth and dignity, and 
has been well called “ life-size work in little.” His poitoits 
of the men of the Puritan epoch are remarkable for their truth 
to life and strength of handling. He painted upon card, chicken 
skin and vellum, and on two occasions upon thin pieces of 
mutton bone. The use of ivory was not introduced until long 
after his time. His work is frequently signed with his initials, 
generally in gold, and very often with the addition of the date, 
batman (d. 1688); Alexander Cxwper (d. r66o), who painted a 
scries of portraits of the children of the king and queen of 
Bohemia, now belonging to the German emperor, and several of 
whose best miniatures are in the collections of the queen of 
Holland and the king of Sweden; David des Granges (1611-1675), 
whose work can be seen at Ham House and Windsor Castle; 
R. Gibson (1615-1690); Mrs Rosse, his daughter, who so cleverly 
imitated the work of Samuel Cooper, and Charles and Mar\- 
Beale, deserve notice at this period. They are followed by 
such artists as Lawrence Crosse (d. 1724), Gervasc Spencer 
(d. 1763), Lens, Nathaniel Hone and Jeremiah Meyer, the 
latter two notable in connexion with the foundation of the 
Royal Academy. The workers in black lead (plumbago, as 
it was called at that time) must not be overlooked, especially 
David Loggan, Faithorne, White, Forster and Faber. They 
drew with exquisite detail and great effect on paper or vellum. 
The iSth century produced a great number of miniature painters, 
of whom Richard Cosway (1742-1821) is the most famous. 
His works are of great beauty, and executed with a dash and 
brilliance which no other artist equalled. His best work was 
done about 1799. His portraits are generally on ivory, although 
occasionally he worked on paper or vellum, and he produced 
a great many full-length pencil drawings on paper, in which 
he slightly tinted the faces and hands, .and these he csdled 
“ stayned ’’ drawings. Cosway’s finest miniatures arc signed 
on the back; there is but one genuine signed on the face; very 
few bear even his initials on the front. George Engleheart 
(1750-1829) painted 4900 miniatures, and his work is stronger 
and more impre.ssive than that of Cosway; it is often signed 
" E ” or “ G.E.” Andrew Plimer (1763-1837) was a pupil of 
Cosway, and both he and his brother Nathaniel produced some 
lovely portraits. The brightness of the eyes, wiriness of the 
hair, exuberance of colour, combined with forced chiaroscuro 
and often very inaccurate drawing, arc characteristics of Andrew 
Plimer’s work. John Smart (1741-1C11) was in some respects the 
greatest of the 18th-century miniaturists. His work excelled in 
refinement, power and delicacy; its silky texture and elaborate 
finish, and the artist’s love for a brown background, distinguish 
it. Other notable painters were Ozias Humphry' (1742-1810), 
Nixon (1741-1812), Shelley (c. 1750-1808), whose best pictures 
arc groups of two nr more persons, William Wood, a Suffolk 
artist (1768-1808), Edridge (1769-1821), Sullivan, Sheriff, 
Crosse, Bogle, Dayc. In the 19th century J. C. D. Engleheart 
(1784-1862), nephew of George; Andrew Robertson (1777-1845), 
Beaumont, Behnes, Harlow, Heaphy and Mr.s Mee must be 
mentioned. ^ Sir Tliomas Lawrence painted a few miniatures, 
and Raeburn some in his early days; but the art may be said to 
have died out with Sir William Ross, the Chalons and Newton, 
although some works by Landseer in this form are in existence, 
some small paintings of flowers by George Lance, and one portrait 
by Rossetti. Towards the end of the 19th century came a revival 
of miniature painting, but without producing any masters of the 
same calibre. Alyn Williams and Lloyd amongst Englishmen, 
J. W. von Rehling-Quistgaard, the talented Danish miniature 
painter, and Bess Norris, an Australian artist, deserve mention. 

From about 1650 onwards many fine miniatures were executed 
in enamel. Petitot (1607-1691) was the greatest worker in this 
material, and painted his finest portaits m Paris for Louis XIV. 
His son succeeded him in the same profession. Other artists 
in enamel were Boit (d. 1727), Zincke (d. 1767), Hurter (1734- 
i 790), Thouron (1737-1789), Liot, Prieur, Spicer, Dinglinger, 
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Vouquer, Bain and Thienpondt. Many of these artists were 
either Frenchmen or Swiss, but nicist of them 'visited Eogjland 
and worked there for a while. The greatest Englhih «qimel 
portrait painter was Henry Bone (1755-1839), the finest of 
whose productions are now at Ki^ton Lacy. A great 
collection of his small enamel reproductions of celebRrted 
paintings is in Buckingham Palace. 

The earliest French miniature painters were Jean Clouet 
(d. f. 1540X his son Franyois, Jean Fouquet, Jean Pmeal and 
others; but of their work in portraiture we have little trace 
at the present day, although there are many portraits and a 
vast number of drawings attributed to them with more or less 
reason. The seven portraits in the manuscript of the Gallic 
War (Bibliothique Nationale) are assigned to the elder Qoiiet; 
and to them may be added a fine work, in the Pierpont Morgan 
collection, representing the Marischal de Brissac. Following 
these men we find the two Strisors, St Andrd, Cotelle and 
Masse; the fine draughtsmen Picart, Vauthier and Chdron; and 
then, later on, we know of miniatures by LargilliAre, BesEher, 
Nattier, Montpetit, Desfosses, Drouais, Chttflier, Thmiron, 
Perrin and Dubourg; but the greatest names are those of Hall 
the Swede, Dumont the Frenchman, and Fugcr tht Austrian. 
The tiny pictures painted by the von Blarenberghe family are 
by many persons grouped as miniatures, and some of the later 
French artists, as Prud’hon, Constance Meyer and Dubois, 
executed miniature portraits, while others whose names might 
be mentioned were Werner (1637-1710), Kosalba (1675-1757), 
Chatillon, Pasquier, Marsigli, Garriot, Sicardi and Festa. The 
most popular artists in France, however, were Augustin (d. 1832) 
and Isabey (d. 1855). Their portraits of Napoleon and his 
court are exceedingly fine, and perhaps no other Frenchman 
painted miniatures so well as did Augustin. The Spanish 
painter Goya is known to have executed a few miniatures. 

Miniatures are painted in oil, water-colour and enamel, 
but chiefly in water-colour. Many Dutch and German minia¬ 
tures were painted in oil;, and as a rule these are on copper; 
and there are portraits in the same medium, and often on 
the .same material, attributed to many of the great Italian 
artists, notably those of the Bologna school. Samuel Cooper 
is said to have executed a few paintings in oil on copper, but we 
know little about the artists whn prepared the numerous oil 
portraits in foreign collections. 

The work of the i8th century on ivoiy is, of course, in water¬ 
colour. The use of ivory came into general adoption in the 
early part of the reign of William III., miniatures previous to 
that time having been painted on vellum, chicken-skin or card¬ 
board, a few on the backs of playing cards, and many more on 
very thin vellum closely mounted on to playing cards. 

The most important collections of miniatures in England in 1907 
were those in the possession ol the king, the duke of Uucclouch, 
Mr J. Pienwnt Morgan, the duke ol Ruthind, the earls of Exeter, 
llchester, iSysart, Dartrey (notable for enamel work, some examples 
of which are ol the greatest raritv) and Ancastcr (e.specially notable 
(or works by Coswav), of Earl Beauchamp, Ihe late Baroness 
Hurdetl-Coutts, Sir Gardner Engleheart (remarkable for containing 
almost exclusively works by the Engleheart family). Lord Weardalc, 
and Mcs.srs Drake, Digby, Williams, Whitehead, and Usher of 
Lincoln. There is a remarkable collection, principally of works 
in enamel, in the University Gallery, Oxford, a few fine miniatures 
at South Kensington, and in the same museum in the Jones collec¬ 
tion .some splendid works by Petitot, and there are also some 
famous foreign portrait and picture miniatures in the Wallace 
Collection, Hertford House, London. The collection at the I.ouvre 
is ol importance, especially as regards the works of Petitot; that 
belonging to the queen of Holland of very high merit, and includes 
some choice works by Holbein and Alexander Cooper; and there 
is also a very line collection at Amsterdam, including some of tlie 
largest works by Samuel Cooper and the largest known by Hoskins; 
some very fine ones belong to the Crown of Sweden, and there is 
a superb hut very mixed collection in Peter the Great’s Gallery, in 
St Petersburg, unfortunately in great confusion and needing re¬ 
arrangement. Many fine miniatures, including some very scarce 
enamel work by Meur, are at the Rosenborg Palace in Copen¬ 
hagen ; the German emperor and the Crown of Prussia both own 
some remarkable examples, and there are important collections at 
Vienna, Florence and Stockholm, and in private hands In Berlin, 
Moscow and Helsingfors. 
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i<«04); Bichari.Cosaay (London, 190J), and the privately printed 
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sington, and the privately issued catalogue at the Burlington Fine 
Alto Qub, with illustrations. (C. C. W.) 

■miH (adapted from Lat. minimus, the smallest; a super¬ 
lative formed from the Indo-Gennanic root min-, small), the 
SRUillest possible part of a thing, a particle. In music the name 
“ minim ” (nolo minima) was given by medieval musicians to a 
note whose value was half a semibreve. It was, us its name 
implies, the note of the shortest duration then in use. In modern 
music several notes of lesser value, as the " crotchet ” and 
“ quaver,” have been added, and the minim is now about half¬ 
way ^ the scale of “ values.” According to Thomas Morlcy 
(A Plaine and Easie Introduciion to Practical Music, 1597)1 
its introduction into manuscript music is ascribed to Phillipus 
de Vitriaco, a musician of the J4th century. 

In medicine a minim is the smallest fluid miasure. being 
equal to one drop, bbety minims make a fluid drachm. 

For the religious Order known as “ Miiiinis ” see Vkancis of 
J'aola. St. 

MINIHG, the general term lor the working of deposits of 
valuable mineral. The term’ is not limited to underground 
operations, but includes also surface excavations, as in placer 
mining and open-air workings of coal imd ore deposits by methods 
similar to quarrying, and boring operations for oil, natural 
gas or brine. Mining may be subdivided into the operations 
of prospecting or search for minerals, exploration and develop¬ 
ment, work preparatory to active operations, and working. The 
latter indudes not only the actual excavation of the mineral, 
but also haulage and hoisting by which it is brought to the 
surface, timbering and other means of supporting the excava¬ 
tions, and the drainage and ventilation of mines. Finally, 
under the heads of atoinistration, mine valuation, raining 
education, accidents, hygiene and mining law, will be discussed 
matters having important bearing on mining operations. 
Special methods of mining are dealt wilh in the separate article.s 
on Coal, Gold, and otlier minerals and metals. Quarrying 
and Ore-urkssing, which may be considered as branches of 
mining, are also discussed in separate articles. 

Prospecting.—In the article on Mineral Deposits (</.v.) the 
distribution and mode of occurrence of the useful minerals and 
ores are fully discussed. The work of prospecting is ususdly 
left to adventurous men who are willing to undergo privation 
and hardship in the hope of large reward though tlie chanw.s 
of succe.ss are small. The prospector is guided in his search 
by a knowledge of the geological conditions under which useful 
minerals occur. When the rocks are concealed by detrital 
material he looks lor outiToppings on steep hillsides, on the 
crests of hills or ridges, in the beds of streams, in landslides, 
in the roots of overturned trec. 5 , and in wells, quarric.s, road- 
cuttings and other excavations. When the solid rock is not 
exposed the soil sometimes furnishes an indication of the 
character of the underlying rock. Sometimes the vegetation, 
shrubs, trees, &c., as characteristic of certain soils, may furnish 
evidence as to rode or minerals below . Search .should be made 
in the beds of streams and on the hillsides for “ float mineral ” 
or “ shoad stones,” fragments of rocks and minerals known to 
be associated with and characteri.stic of the deposits. FVag- 
ramts of coal, or soil stained black with coal, will be found near 
the outcrop orcoal beds. GraiiLs of gold or particles of ore 
may be detected by washing samples of gravel in a prospector’s 

’ Of doubtful origin. " Mine," both verb and substantive, copie 
Horn ^tFr., and u usually contacted with Lat. minare, to drive 
orlea,K^nit this UNMld. nurmalty result in Fi. mener, not 

fiSiiiriag ThufcyMn, accepts a Celtic origin (c{. Irish mein, 
ore). bufl#eilf»H) doubts lliis. 


pan. By tracing such indications up the stream or up the hill¬ 
side the outcTup may sometimes be found, or at Imt approxi¬ 
mately located. The outcrop of a metalliferous vein frequently 
manifests itself us a line of rocks stained with oxide of iron, 
often honeyuombed and porous, the “ gossan ” or “ eisen-hut,” 
the iron oxide of which results from the decomposition of the 
pyrites, usually present as a constituent of such veins. Other 
metals, such us manganese, copper, nickel, may show their 
presence by characteristic colours. Finally, the surface topo¬ 
graphy will often tlirow mucli light on the underground structure. 
The shape of the hills and ridges is necessarily influenced by 
the inclination of the strata, by the relative hardness of different 
rock-beds, and by the presence of folds and fissures and other 
lines of weakness. A quartz vein or bed of luxrd rock may show 
itself as a sharp ridge or as a well-defined bench; a stratum of 
soft rock or the line of a great fissure, or the weakening of the 
strata by an anticlinal fold, may produce a ravine or a deep 
valley. The bed of fire-clay under a coal seam, being impervious 
to water, frequently determines the horizon of numerous springs 
issuing from the bill-sides. As the coal and the associated rocks 
usually contain pyrites, these springs are often chalybeate. 
When the location of the deposit has been determined approxi¬ 
mately, further search is made by trenchc.s or pits or borings 
through the surface soil. 

Exploratory Work .—Before opening and working a mine it 
is necessary to have us full and ."icruratc information as possible 
as to the following:— 

1. The probable extent and area of the deposit, its average 
thickness, and the probable amount and value of the mineral ; 

2. The distribution of the workable areas of mineral in the 
deposit; 

3. Conditions affecting the cost ol opening, developing and 
working the mine or determining the methods to be. adopted. 

Work undertaken to secure this information must be dis¬ 
tinguished from prospecting, which Is the search for mineral 
deposits, and from development, work undertaken to prepare 
for actual mining operations. Exploratory work is associated 
intimately both with prospecting and with development, but 
the purpose is quite distinct from either prospecting, develop¬ 
ment or working, and it is of importance that this should be 
clearly recognized. If must be remembered that the line between 
a workable deposit and one that cannot be jarofitably worked 
is often very narrow and that the majority of mineral deposits 
arc not workable. The money that is spent in prospecting Md 
in development is therefore liable to prove a loss. This is a 
recognized and legitimate business risk, differing only in degree 
from the risks attending all business operations. The risk of 
failure in mining enterprises is offset by the chances of more 
than ordinary profits. If the property proves valuable the 
retinns may be very great. While the risk of loss of capital 
is not to be avoided, it is of the utmost importance .to limit 
the amount of money expended while the extent and value of 
the deposit arc still uncertain and to do the necessary work 
by the cheapest melliods consistent with thoroughness. As 
the information as to the character and extent of the deposit 
becomes more definite, and as the prospect^rtlf success become 
more favourable, money may be spent more freely. The risk 
will vary with the cliaracter of the deposit. In the case of the 
cheaper and more abundant minerals, such os coal and iron ore, 
and of large deposits of low-grade ores, the extent and character 
of the deposit am generally be determined by surface examina¬ 
tions at comparatively small expense. On the other hand, in 
the case of less regular deposits, including most metalliferous 
veins, and especially those of the precious metals, the uncertainty 
is often very greal.. and it is sometimes necessary to work on 
a small scale for months before any considerable c^enditufe 
of money is justified. 

The quickest and cheapest method is by surface explorations. 
The work of the prospector frequently fimishes much of the 
information required. By sinkmg additional pits or by ex¬ 
tending the costeaning trenches and uncovering the outcrop of 
the deposit more fully it is sometimes possible to obtain all the 
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infonnftticin re(juir6d lot the most extensive nod importwxt 
wining operations. Even when the outcrop is oxidised, and 
sartaet mineral character and richness of the deposit is 

BMphrm- ^ter^ thereby, it is possible to determine variations 
in thickness and the extent and distribution of the 
rich and barren areas by outcrop measurements. Information of 
this sort obtained by surface exploration is often as conclusive as 
similar informaticHi obtained bom underground workings. If 
the deposit shows great variations in thickness in its outcr<^ 
along the surface it is probable that a drift or a slope would 
show the same thing in depth. If the workable areas are poor, 
and appear only at long intervals along the outcrop, the chwees 
of discovering richer areas by a shaft are very smidl. 

In many cases underground exploration is necessary. For 
example, the deposit does not outorop as in the case of blind 
- . veins and flat deposits below the general level of 
the country; or the outcrop lies beyond the limits 
of the property or under water or water-bearing formations, 
or is covered by quicksand, or is deeply buried. For such 
buried deposits boring is cheaper than sinking. In the case 
of coal, salt, iron ore, pyrites and other homogeneous minerals, 
boring may give all the information required. With a number 
of holes the average thickness and probable extent of the deposit 
may be determined, at least approximately. When the deposit 
is vertical or steeply inclined, horizontal or inclined bore-holes 
will be necessary. This will increase the cost of boring and will 
render the holes more likely to swerve from the true direction. 
In the case of metalliferous deposits of varying thickness or 
irregular distribution the information from bore-holes is less I 
.satisfactory. A large number of holes must be bored to obtain, 
even approximately, the average thickness and value of the ore 
and the shape and size of the ore bodies. In extreme cases 
the re.sults from boring are likely to be untrustworthy and 
misleading unless the work is done on such a scale that the cost 
becomes prohibitory. 

While the information obtained by surface explorations 
is always valuable, and sometimes rondusivc, as to the value 
vadtr- the deposit, it is usually necessary to supplement 

ground Bx- and Confirm it by underground work. The outcrop 
piontioB. of a metalliferous vein is generally more or less 
altered by oxidation, and often a part of the valuable mineral 
has been converted into a soluble form and leached out. These 
conditions sometimes extend to a considerable depth. Below 
the oxidized outcrop the vein is often increased in value by 
secondary enrichment, sometimes to a depth of several hundred 
feet. In the case of such altered deposits surface exploration 
!ilone is likely to be misleading, and it is important to push 
the underground exploration far enough to reach the unaltered 
part of the deposit, or at lea.st deep enough to make it certain that 
there is a sufficient quantity of altered or enriched ore to form the 
basis of profitable mining operations. As the sinking of shafts 
or the driving of narrow entries or drifts is expensive, and as the 
mineral extracted rarely pays more than a small fraction of 
the cost, it is usual to plan this exploratory work so that the 
openings made shall serve some useful purpose later. The 
mistake is often made of sinking large and expensive shafts, or 
driving costly tunnels, before it is fully proved that the deposit 
can be worked on a scale to warrant such developments, and, 
indeed, too often before it is known that the deposit lan be 
worked at all; and in too many cases large amounts of money 
are thus unneccssarilv lost by over-sanguine mine managers. 
It is, however, often advisable that the money spent in surface 
or underground exploration should at the beginning be spent 
for information alone. The information so gained not only 
determines the value of the deposit, but also serves to indicate 
the best methods of development and of working. The money 
so spent, if judiciously used, insures the undertaking against 
loss by diminishing the mining risk, and is thus analogous to 
proniums paid to insure against fire or other sources of loss, 
Vewlopment .—As soon as it appears reasonably certain 
that the property is workable the mine will be opened by one 
or more shafts, drifts or tunnels, and the underground passages 


for active mining operations will be started. A drift entry 
is a horizontal passt^e^way starting from the outcrop and 
following the deposit. The former term is used in metalrm^ 
and the latter in coal-mining. A tunnel differs from a drift 
in that it is driven across the strata to intersect the d ^ hsU. 
Either may be used for drainage of the mine workings, in whkh 
case it becomes an adit. A mine should always be opened by 
drift or entry if practicable, as therel^ the expense of boistii^ 
and pumping is avoided. Drjfts, entnes and tunnels find their 
chief application in mining regions cut by deep valleys. When, 
however, the deposit lies below the surface the mine mutt be 
opened by a shaft. If the outcrop of the vein or bed is accessible 
the shaft may be inclined and sunk to follow the deposit. This 
is in general a cheaper and quicker method of development 
for inclined deposits than by a vertical shaft, and it hu the 
added advantage that much information as to d)e character 
of the deposit is obtained as the shaft is sunk. When the 
deposit lying below the surface is horizontal, or nearly so, 
or when the outcrop of on inclined deposit is not accessible, 
a vertical shaft will be necessary. Vertical shafts are better 
adapted to rapid hoisting, and have therefore somewhat greater 
capacity, than inclined shafts. They are to be preferred also 
for very deep shafts, or for sinking in difficult ground. Drifts 
and inclined shafts following the deposit may prove difficult 
of maintenance when the workings bectune Ic^e and settle¬ 
ment of the overlying strata begins. Large pillars of mineral 
should be left for the protection of the main openings, whether 
these be shafts or adits. In the case of very thick beds and 
mass deposits the main shaft or tunnel will preferably be located 
in the foot-wall. 

Figs. I and 2 illustrate the development of a metal-vein 
hy two adits, two inclined shafts in the lode, and by a deep 
vertical shaft connected with 
the lode by horizontal cross 
cuts. The stippled areas 
represent the ore shoots and 
the white areas -the barren 
portions of the lode. The 
levels are supposed to be 
10 fathoms (60 ft.) apart. 

As the mine is opened the 
deposit is suMivided into 
blocks of convenient size by 
parallel passages, which form 
later the main haulage roads, 
and by transverse openings 
for ventilation. In met^ 
mines the main passages are 
known as levels, and these 
are connected at intervals by winzes or small shafts. In coal 
mines, entries and headings, bords and walls serve similar 
purposes. The size of the blocks or the di.stance between the 




main passages is determined mainly by considerations of 
convenience and economy in excavating and handling the 
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mineral, and by the possibility of supporting the roof long 
enough to permit the excavation of the mineral without 
unnecessary risk or expense. In metal mining, when the 
workable portions of the deposit arc small and separated by 
unworkable areas, the levels serve also the purpose of explora¬ 
tion, and in such cases must not be so fur apart as to risk 
missing valuable mineral. In coal-mines main entries are often 
too yds. apart, while in metal-mines the distance between 
leveb rarely exceeds 50 yds. and sometimes is but 50 or 60 ft. 
In irregular and uncertain deposits this work of development 
should be kept at all times so far in advance of mining opera¬ 
tions as to ensure a regular and uniform output. In some cases, 
where the barren areas are large, it may be necessary' to have 
two or three years’ supply of ore thus blocked out in advance. 
A mine, however, may be over-developed, which results in loss 
of interest on the capital unnecessarily locked up (or years 
by excessive development, and involves additional cost (nr the 
maintenance of such openings until they are needed for active 


of the overhanging roof at a safe distance from the working- 
face and prevent the interruption of the work that might 
otherwise result. 

While it is always desirable to work the deposit so as to 
extract the mineral completely, it frequently happens that 
this can only be done at greatly increased cost. In comp>*t$ 
the case of cheap and abundant minerals and low- BxtrmeHoa 
grade ore deposits it is sometimes necessary to 
sacrifice a considerable proportion of the mineral, which is 
left for the support of the overlying strata. A similar sacrifice 
in the shape of pillars is often necessary to support the surface, 
either to avoid injury to valuable structures or to prevent 
a flooding of the mine. As already noted large pillars must 
always be left to protect shafts, adits and the more important 
mine-passages necessary for drainage, ventilation and the 
haulage of mineral. In the early history of mining there was 
but little attempt at systematic development and working, 
and the mines were often irregular and tortuous. Kig. 3 is 
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the roof in the working-places, and later to control the fall 
of the roof while the pillars are mined. More effective 
support and control of the roof may be secured by the use of 
rock-filling alone or with timber. By the use of rock-filling 
it is even possible to dispense with pillars of mineral; or, U 
pillars are left, the use of rock-filling greatly facilitates sub¬ 
sequent robbing operations. Rock-filling will be used whenever 
a ^ge proportion of barren material must be mined with the 
ore. If rock-filling must be brought from the surface its use 
will generally be confined to mines in which it is difficult to 
support the roof in any other way. Rock-filling yields and 
becomes consolidated under ^heavy pressure, and therefore 
does not furnish a rigid support of the overlying strata, but 
rather a cushion to control and equalize the subsidence. 

With soft material, pillars must be large, even at moderate 
depths below the surface, and it involves less labour to leave 
Koom- uttd ioog rectangular pillars than to form numerous 
piiimr- square ones. This leads to the adoption of the 
miainf. room and pillar system so common in coal-mining. 
Fig. 5 is a mine in a bed of soft iron-ore worked by a series 
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of inclined shafts, from which long horizontal rooms branch 
off right and left. 

The usual method of working metal-mines is by overhand 
and underhand stoping, using rock-filling or pillars of mineral 
to support the roof. Fig. 6 represents a portion 
stopiat. Superior copper-mines worked 

by overhand stoping. A stope is that portion of the working 
assigned to a party of miners, and the block of ground is usually 



Fig. 0. 

divided into three or four stopes at varying heights above the 
main level, the lowest being known as the cutting-out stope, 
the others as the first and second back stopes in ascending 
order. In steep pitching beds sufficient excavated material 
is allowed to remain in the stope for the .support of the machines 
and men, the excess being drawn out from time to time and 
loaded into cars. The rest of the mineral is allowed to remain 
until the stope has so far advanced that its support is no longer 
neerieH This method of mininv reouires but little timberinET. 


only a single line of timber and lagging over the level, called the 
Stull. Whea the roof is weak, or when it is undesirable to leave 
so much ore in the stopes, false stalls are sometimes erected 
in the upper part of the stope. The ore below the false stalls 
can then be drawn out without waiting for the completion 
of the top stope. When the mineral does not stand well in 
the pillar it will be necessary to erect a line of timbers with 
lagging so as to sheathe the under-side of the pillar and prevent 
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its falling. It is not desirable to leave large areas standing 
upon pillars in the mine, and as soon as the work on any levd 
is completed the pillar below should be mined out as far as 
is safe, and the abandoned portion of the mine allowed to cave 
in and lessen the weight on the pillars elsewhere. The block 
of ground between levels is sometimes mined b^ underhand 
sloping (fig. 7.). In this case the advanced drift is run under¬ 
neath the pillar, and the ground below is mined in descending 
steps. This plan has the advantage of requiring little or no 
timbering when the mineral is strong enough to stand well in 
the pillars and when the hanging wall is good. The main haulage 
tracks are laid at the bottom of the stope, which thus forms the 
level. In tliis method of mining the different stopes. must 
be kept close together; otherwise there is much added labour 
in shovelling the broken ore down to the main level. This 
method has the advantage of permitting the ore to be sent 
to the surface as fast as it is mined instead of being left for 
some months in the stopes for the men to stand upon. It has 
the disadvantage that the distance from one level to the next 
cannot usually be more than fifty feet without increasing 
greatly the chances of injury to tlie men from falling rock. 
The method is then practicable and safe only with exceptionally 
strong mineral and roof. In metal-mines producing abundant 
rock-filling the overhand method of stoping, illustrated in 
fig. 8, is used. In this the stoping contracts run vertically. 



Fig. 8. 


and each party of contractors has one or more mills or timbered 
chutes through which the rich ore is conveyed to the level 
below and loaded in cars. The ore as mined is hand-picked 
and the barren material allowed to remain in the stope where it 
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Mis, In tins method of mining no pillars need be left under 
the levels as the tock-fiUing (pves sufficient support to the 
roof. This method of mining affords the maximum of safety to 
the miners. 

In the working of thick deposits the block of ground betwwn 
two levels is divided into horisontaJ sections or floors which 
WtrUag worked either from above downward or from 

otTUck the bottom upward: in the first case the separate 
DtpotItM. floors are worked by one of the cavmg systems; in 
the second, generally with the aid of filling. Fig. g illustrates 
the working of a blo^ of ground by the top-slice caving system. 
Above, the ground has t«en completely worked out from the 
surface, and the space formerly occupied by ore is now filled 
with the ddbris of the overlying strata which has caved in above 
the block of ore now being worked. There is considerable 
thickness of old timber left from the working of the upper levels. 
This mat of timber forms a roof under the protection of 
which the mining of the ore proceeds downward floor by floor. 
The working-floors are connected by winzes with the main 
haulage roads below. These winzes serve for ventilation, foi 
the passage of the workmen, and for chutes through which the 
ore is dumped to the level below. The working out of each floor 
is conducted much as if it were a bed of corresponding thickness. 
Haulage ro.ids are driven in the ore so as to divide the floor 
into areas of convenient size. These separate areas are then 
mined in small rooms, each room being timbered as in mining 
under a weak roof rock. The room is driven in this way from 
one haulage road to another or to the boundary of the ore body. 
On completion of any room the timbers are withdrawn and the 
overlying mass of timber and rock is allowed to fall and a new 
room is started immediately alongside of the one just completed. 
In this way the whole floor is worked out and the mat of timber 
and overlying rock is gradually lowered and rests upon the top 
of the ore forming the floor below. Before abandoning a room 
it is usual to cover the bottom of the working-place with lagging- 
poles, which facilitate the mining of the floor below. In this 
manner one floor after another is worked until the floor contain¬ 
ing the main haulage roads of the level below is reached. In 
the meantime a new level and a sy.stem of haulage roads have 
been driven a hundred feet below, and winzes have been driven 
upward to connect with the old level which is to be abandoned. 
The floor containing these old haulage roads now becomes the top 
slice of the one hundred-foot block of ground below and is mined 
out as described. Several floors may be mined simultaneously, 
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the workings in tin- upper floor being kept in advance of those 
below, BO as to allow the broken mass above to become con¬ 
solidated before it is again disturbed by the working places 
of the next floor. This system permits the complete extraction 
of the ore at moderate cost and without danger to the men. 

The subdrift caving system, fig. 10, differs from the top-slice 
system mainly in the greater thickness pven to the working 
floors, which may be from 12 to 40 ft- thickness, whereas 
in the top-slice system the height of the floor is limited by the 
loigth of the timbers tUed in the worlang-rooms, rarely ovet 
8 or 10 ft, The subdrift system requires a smaller amount 


of narrow work in excavating the necessary hMiUge roads, 
wd is therefore better adapted to hard ores in which such 
narrow work is expensive. The mining of each floor is carried 
on in sections with small working-places which su« first driven 
of moderate height to their full length and width, leaving a 
back of ore above and pillars of ore between to support the upper 
portion of the upper layer or floor. These pfllars and tte 



back of ore above are then mined in retreating back towards the 
haulage road. The subdrift system is somewhat cheaper than 
the top-slice system, the output per man being greater. 

The bottom-slice caving system of raining begins at the 
bottom of a hundred-foot block of ground, a floor being excavated 
under the whole area, leaving pillars of sufficient size to support 
the ground above. These pillars are then filled with blast 
holes which are fired simultaneously, permitting the whole 
block of ground to the level above to drop. A floor is then 
reopened in this fallen ore, leaving pillars for temporary support 
which are blasted out as before. This is the cheapest of the 
three caving systems, hut is applicable only when the deposit 
lies between walls of very solid rock, as otherwise wall rock 
is liable to cave with and become mixed with ore, which adds 
greatly to the expense of handling. 

When rock-filling is available, as when the ore contains much 
barren material to be left behind in mining, the ore body is 
divided into blocks of convenient height as above, and these 
blocks are divided into floors, the bottom floor of each block 
however being attacked. Each floor is opened up by sultsidiary 
haulage roads and worked out in small rooms which are timl»red 
and filled with broken rock when completed. An adjoining 
room is next excavated and filled, and thus the whole floor 
is worked out and replaced with rock-filling. Work is then 
sUrted on the floor above, the upper floors being connected 
with the main haulage roads by winzes which are maintained 
tlirough the filled ground. Several floors can be mined simulta¬ 
neously, the work in the lower floors being kept well in advanM. 
Instead of mining in horizontal floors the filling method permits 
the ore to be mined in vertic.al chambers or slices which extend 
from one level to the next above and from one wall of the deposit 
to the other. When a chamber has lieen excavated and 
completely filled the slice adjoining is mined out, or at times 
a block of ground may be left untouched between two 
filled chambers and then mined out. In the latter case the 
top-slice caving method will usually Ije employed for the working 
of such intervening pillars. In order to lessen the cost of 
handling the rock-filling, the excavation sometimes takes the 
form of inclined working-places, parallel to the slope naturally 
taken by the rock when dumped from above into the working 
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place. This method of iraniiig and filling can be used when 
the woric is dme in hmizontal fioors or in transverse chomb^s. 
In the United States the Nevada square set system of timbering 
is used in connexion with rock fiUmg (fig. ii). _ The use of ^ 
heavy timbers and continuous framing which chara^rize 
this system facilitates greatly the work of mining and maintain¬ 
ing the haulage roads on Ae dffierent floors, and gives more 
rigid support to the unmined portions of the block of ground 
above. These advantages compensate for the greata first 
cost. Where each floor is timbered by itself with light timbws, 
as is the practice on the continent of Europe, the consolidation 
of the rock-filling under pressure gives rise to considerable 
subsidence of the unmined ore, wWch has frequently settled 
20 ft. or more before the upper part of the block is reached. 
This occasions much added expense in the maintenance and 
retimbering of the haulage roads on the upper floors. The 
shrinkage of the rock-filling and the settlement of the workings 
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can be greatly lessened by the use of hard rock with a minimum 
of fine stuff; but even so the advantage lies with the American 
qrstem of timbering. 

The cost of filling has been greatly reduced by the system 
of flushing culm, sand, gravel and similar material, through 
pipes leading from the surface into mine work- 
FJVf*/n coarse as i in. in diameter may be 

carried long distances underground with the use 
of little more than an equal volume of water. This method 
originated in the Pennsylvania anthracite mines in 1887, but 
has been employed in recent years on a large scale in Silesia, 
Westphalia and other European coalfields. In some cases 
it has been found advantageous to quarry and crush rock for 
the purpose of using it in this way. Examples of other minmg 
methods will be found under Com,. 

Where mineral deposits lie near the surface underground 
mining may be replaced by open excavations, and the reduced 
cost of mining makes it possible to remove the 
overlying soil and rock to considerable depths. 

' Tlie deptli to which open working can be pushed 
depends upon the size and value of the mineral deposit and 
upon the expense of removing the over-burden. Open excava¬ 
tions several hundred feet in depth are not uncommon. Where 
practicable steam shovels are employed, even when it is neces¬ 
sary to break up the material beforehand by blasting. Stem 
shovels are not well adapted to deep excavation unless provision 
is made for the rapid handling of the cars when filled. For 
deep workings the milling method is usually employed, in 


which the ore is excavated in funnal-elu^ied. each of whi^ 
connects with underground haulage roads by a shaft. Th* 
ore is mined in the ordinary way, by pick and shovel if soft, 
or by the aid of powder if necessary, and the fiinnd‘Sha|^ 
bottom of the pit is maintained at such on angle that lime 
or no shovelling is required to bring the excavated material 
to the shaft. Before the bottom of these pits reaches the 
level of the haulage roads below, a new set of roads will Iwve 
been driven at a lower level and connected with the ncavations 
above by the shafts. The cost of mining by the milling method 
does not greatly exceed the cost of steam-shovel work. For 
the special methods by which placer deposits are mined see 
Gold. 

Underground £faidog«.—The excavated material is brought 
to the hoisting shaft, or sometimes directly to the surface, in 
small mine cars, moved by men or by animals, or by locomotives 
or wire-rupe haulage. The size, shape and design of the cws 
depend on the .size of the mine passage and of the hoisting 
compartments of the shafts; on whether the cars are to be 
trammed by hand or hauled in trains; whether they are loaded 
by shovel or by gravity from a chute; and whether they are 
to be hoisted to the surface or used only for underground trans¬ 
port. The cost of underground haulage b lessened by tte 
use of cars of large capacity. In the United States cars in 
the coal and iron mines hold from 2 to 4 tons. In Europe the 
capacity ranges from 1000 to 1500 fii, though the tendency 
is to increase the sbe of the cars used. In mines of copper, 
load and the precious metab, in whicli the cars are moved 
by hand, the usual load is from 1200 to 3000 lb. These 
small cars are constructed so that the load may be dumped 
by pivoting the car bodies on the trucks. Larger cars are 
usually dumped by means of rotating or swinging cradles, 
the car bodies being rigidly attached to the axles or trucks. 
When loaded by shovel the car is made low to economize labour. 
Wooden rails, protected by iron straps, are .sometimes used on 
underground roads for temporary traffic; but steel rails, similar 
to, though lighter than, tWe employed for railways are the 
rule. For hand tramming, animal and rope haulage, the raib 
weigh from 8 to 24 B) per yard, for locomotive haulage 30 to 
40 Ib. Grades are made, whenever possible, in favour of 
the load, and of such degree that the power required to haul 
out the loaded cars shall be approximately equal to that for 
hauling back the empties, viz. about J of i %. Sharp curves 
should be avoided, especially for mechanical haulage. Switches 
for turnouts and branches, &c.. are similar to but simpler 
than those for railways. 

In metal mines, where, as a rule, mechanical haulage b 
inapplicable, the cars are moved by men (trammers). Thb b 
expensive, but is made necessary by the small Mamaat 

amount of material to be handled at any given Amimat 

point. The average speed is about 200 ft. per 
minute, and the distances preferably but a few hundred feet. 
Animal haulage is employed chiefly in collieries and large mel^ 
mines; sometimes for main haulage lines, but oftencr for dis¬ 
tributing empty cars and making up trains for mechanical 
haulage. In mines operated through shafts the animals are 
stabled underground, and when well fed and cared for, thrive 
notwithstanding their rather abnormal conditions of life. Mine 
cars are sometimes run long dbtances, singly or in trams, 
over roads which are given sufficient grade to impart consider¬ 
able speed by gravity, say from i to ai %. The grades must 
not be too great for brake control nor for the hwling back 
of the empty cars. Cars may thus be run through long adits 
or through branch gangways to some central point for making 
up into trains. Near the top and bottom of hobting shafts the 
tracks are usually graded to permit the cars to be run to and 
from the shaft by gravity. 

Locomotive haulage is applicable to large mines, where 
trains of cars are hauled long dbtances on flat or undulating 
roads of moderate gradients. Steam locomotives have been 
largely superseded by compressed air or electric locomotives. 
Compressed air locomotives are provided with cylindrical 
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Bted tanks charged from a special compressor with air at a 
pressure of 500 to 700 Ib per sq. in. The capacity of the 
ti^ depends on the power required and the dis- 
tance to be traversed by a sii^le charge of air. 
The air passes through a reducing valve from the 
main to an auxiliary tank, in which the pressure is, say, 125 9 ), 
and thence to the driving cylinders. By using compressed air 
vitiation of the mine air is avoided, as well as all danger of 
fire or explosion of gas. Electric locomotives usually work 
on the trolley sy.stem, though a few storage battery locomotives 
have been successfully employed. Trolley Imulage lacks the 
flexibility of steam or compressed air haulage, and is limited 
to main lines because the wires must be strung throughout 
the length of the line. By adopting modern non-sparking 
motors there is but little danger of igniting explosive gas. 
Electric and compressed air locomotives are durable, easily 
operated, and can be built to run under the low roofs of thin 
veins. Their power is proportioned to requirements of load 
and maximum gradient; the spteed is rarely more than 6 
or 8 m. per hour. Electric locomotives are in general more 
economic^ than either steam or compressed air. 

For hea\’y gradients rope haulage has no rival, though for 
moderate grades it is often advantageously replaced by electric 
and compressed air haulage. Gravity or self-acting 
lowering loaded cars, one or more 
at a time, from a higher to a lower level. The 
minimum grade is that which will enable the loaded cars in 
travelling down the plane to pull up the empty cars. At the 
head of the plane is mounted a drum or sheat'e, and around 
it pa.sses a rope, one end of which is attached to the loaded 
cars at the top, the other to the empty cars at the foot. The 
speed due to the excess of weight on the loaded side is controlled 
by a brake on the drum. The rope is carried on rollers between 
the rails. There may be two complete lines of track or three 
lines of rails, one being common to both tracks, and the cars 
passing on a middle turnout or “parting”; or a single track 
with a parting. An engine plane is an inclined road, up which 
loaded cars are hauled by a stationary engine and rope, the 
empty cars running down by gravity, dragging the rope after 
them. This is similar to shaft hoisting, except that the grades 
are often quite flat. In the tail-rope system of haulage, best 
adapted for single track roads, there -are tw'o ropes—a main 
and a “ tail ” rope—winding on a pair of drums operated by an 
engine. The loaded train is coupled to the main rope, and to 
the rear end is attached the tail-rope, which reaches to the 
end of the line, passing there around a large grooved sheave 
and" thence back to the engine. By winding in the main rope 
the loaded cars arc hauled towards the engine, dragging behind 
them the tail-rope, which unwinds from its drum. The trip 
being completed, the empty train is hauled back by reversing 
the engine. The ropes are supported between the rails and 
guided on curves by rollers and sheaves. High speeds arc 
often attained. Branches, operated from the main line, arc 
readily installed. In the endless rope system the rope runs 
from a grip wheel on the driving engine to the end of the line, 
round a return sheave, and thence back to the engine'. Chains 
are occasionally used. The line Ls double track and the rope 
constantly in motion, tlie cars being attached at intervals 
through its length by clips or clutches; the loaded cars move 
in one direction, the empties in the other. There arc two modes 
of installing the system: either the rope passes above the cars 
and is carried by them, resting in the clips, or it is carried under 
the cars on rollers, the cars being attached by clips or a grip- 
carriage. (For details see Hughes, Text-book of Cod Mining, 
pp. 236-272; Hildenbrand, Underground Haulage by Wire Rope.) 
Rope haulage is widely used in collieries, and sometimes in 
other mines having large lateral extent and heavy traffic. 
With the tail-rope system, cars are run in long trains at high 
speed, curves and branches are easily worked, and gradients 
may be steep, though undulating gradients are somewhat 
disadvantageous. In the endless-rope systems cars run singly 
or in short trains, curves are disadvantageous, unless of long 


radius, speed is relatively slow, and branch roads not so easily 
operated as with tail-rope. The tail-rope plant is the more 
expensive, but for similar conditions the cost of working the 
two systems is nearly the same. An advantage of the endless 
system is that the cars may be delivered at regular intervals. 

Hoisting .—When the mine is worked through shafts, hoisting 
plant must be installed for raising the ore and handling men 
and supplies. On a smaller scale hoisting is also necessary 
for sinking shafts and winzes and for various underground 
services. As ordinarily constructed, a pair of horizontal cylin¬ 
ders is coupled to a shaft on which are mounted either one or 
two drums (fig. 12). The diameter of the cylinders 
is such that each alone is capable of starting the 
load. As the cranks are set 90° apart, there is no as »•. 
dead centre, and the engine is able to start under full load 
from any point of the stroke. This is important in mine hoisting. 



Fic. 12.—Plan of direct-acting hoisting engines, compound 
(Jorliss engines and conical drums. WeUasan-Seaver-Morgan Co., 
Cleveland, Ohio, makers. 


which is intermittent in character and variable as to power 
and speed required. The cylinders are generally single-expan¬ 
sion, though compound engines are occasionally used for heavy 
work. The engine is direct-acting, the drums making one 
revolution for each double stroke. In geared hoists the drums 
are on a separate shaft, driven from the crank-shaft by tooth 
or friction gearing, and make one revolution for, say, 4 or 5 
double strokes. The hoisting speed is therefore slower, and 
as less engine power is required for a given load the cylinders 
are smaller, though making more strokes per minute. Large 
and powerful geared hoists are not uncommon. The dimensions 
of the drum depend on the hoisting speed desired-and thh 
depth of shaft or length of rope to be wound. Drums are 
either cylindrical or conical. Conical drij^' (fig. 12) tend to 
equalize the varying load on the engine due to the winding 
and unwinding of the rope. Oiyf&rting to hoist, the rope 
winds from the small towardsJ^large end of the drum, the 
lever arm, or radius of the c6Us, increasing as the weight of 
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rope decreases. A similar equalizing effect is obtained bjr the 
use of flat rope and reel, the rope winding on itself like a ribbon. 
Tapering ro^s, tail-ropes suspended from the cages, and other 
means of equalization, are also employed. If, for a two- 
compartracnt shaft, a pair of drums (or a single wide drum) 
be keyed to the engine shaft, with the ropes _ 
wound in opposite directions, the hoisting* 
is “in balance,” that is, the cages and 
cars counterbalance each other, so that the 
engine has to raise only the useful load of 
mineral, plus the rope. This arrangement 
allows no independence of movement: 
when the loaded cage is being hoisted the 
empty must be lowered. Independent 
drums, on the contrary, are loose upon 
their shaft, and are thrown on or off by 
tooth or friction clutches. The maximum 
load on the engine is thus greater and more 
power is required than for fixed drums. 

Steam consumption is economized, when¬ 
ever possible, by throwing in the clutches 
of both drums and hoisting in balance. 

Fixed drums are best for mines in which 
the hoisting is done chiefly from one level; 
independent drums when there are a number 
of different levels. Hoisting engines are 
provided with powerful brakes and fre¬ 
quently with reversing gear. In deep 
shafts hoisting speeds of 3000 or 3500 ft. 
per minute are often attained, occasionally 
as much as 5000 ft. 

Formerly hemp and also fibre ropes were 
commonly used. Except in a lew instances 
these were long ago superseded by 
iron-wire ropes, which in turn have 
been replaced by steel because of 
its greater strength. For hoisting in deep 
shafts, and to reduce the weight of rope, 
tempcred-stcel wire of very high tensile 
strength (up to 230,000 or 273,000 fi) ultimate 
strength per sq. in.) is advantageously em¬ 
ployed. A i-in. ordinary steel rope has a 
breaking strength of about 32 tons, which, 
with a factor of safety of six gives a safe 
working load of 3! tons. A i in., plow-steel rope has 
breaking and working strengths respectively of at least 
48 and 8 tons. Standard round rope (fig. 13) has six strands 

# of 19 wires each and a 
■ hemp core. Flat rope is in 
Hvlnnlrli favour in some districts. It 
is composed of several four- 
stranded ropes, without hemp 
centres, laid side by side, and 
sewed together by wire (fig. 
14). It is not as durable as 
round rope and is heavier for 
the same working strength. 
As the sewing wires soon 
begin to break, a flat rope 
must usually be ripped apart 
and resewed every six or 
Fio. 13.—Standard Fig. 14.—Flat eight months. Numerous 
round Rope. Rope. patent ropes. Some having 

wires and strands of special shapes, have been introduced with 
the idea of improving the wearing properties. Such, for 
example, are the Lang-lay, locked-coil and flattened strand 
ropes. Hoisting ropes are weakened by deterioration and 
breakage of the wires, due to corrosion and repeated bend¬ 
ing, and should be kept under careful inspection. To prevent 
excessive bending stresses the diameter of drum and sheave 
must bear a proper ratio to that of the rope. A ratio of 48 to i 
is the minimum allowable; better 60 to 73 to i, and for highly- 


tempered steel ropes ratios of 150 to 1 or more are dewrable. 
To prevent corrosion the rope diould be treated at intervals 
with hot lubricant. With proper care a steel rope should last 
from two to three years. 

A frame of wood or steel, erected at the shaft mouth, and 






Fig, 15.—Head-gear. 

carrying the grooved sheaves over which the hoisting ropes 
pass, IS known as the head-gear (fig. 13). In Great Britain and 
her colonics it is also called the poppet-head or pit- 
head frame; in the United Slates head-frame or 
gallows-frame. Though it is small and simple in construction 
for light work, for heavy hoisting at high speeds massively 
framed towers, often 80 to 100 ft. in height, are built. Steel 
frames are more durable than those of wood, and have become 
common in nearly all mining countries, especially where timber 
is scarce. A German design is shown in fig. 16. The head-gear 
is often combined with ore-bins and machinery for breaking 
and sizing the lump ore previous to shipment to the reduction 
works. 

Cages, running in guides in the shaft, are used for raising 
the cars of mineral to the surface (fig. 17). They may have 
one, two or more decks, usually carrying one or 
two curs on each deck. 

rarely employed except for deep shafts of small 
cross-section or when the mine cars (tubs) are small, as in many 
parts of Europe. In many mines the mineral is raised in skips 
(fig.i8), filled from cars underground and dumping automatically 
on reaching the surface. Skips ext sometimes of very large 
capacity, holding 3, 7, and even 10 tons of ore; .such are used, 
for example, in several shafts at Butte, Montana, in the Lake 
Superior copper district, and in South Africa. Fig. 18 is a 
small skip; the upper illustration showing position for dumping. 
The lower cut is of a skip for either ore or water; note valve m 
bottom. Hoisting buckets or kibbles are employed for small 


Multiple-deck cages are 
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(oJa work or temporary service, sudi os raising tbe material 
blasted in sinking shafts. They bold from a few hundred 
pounds up to I ton. In hoisting from great depths the 
weight of the rope, which may exceed that of the cage and 



Fig. iG. —Steel head-gear, modem German type, constructed by 
Auf;. KlSnne, Doitiiuind. 


contents, produces excessive variations in the load on the 
engine difficult to deal with. Moreover, the limit of vertical 
depth at which rope of even tlie best quality will support its 
own weight only, with a proper margin of safety, is, say, 10,000 
to 12,000 ft.; and with the load the safe working limit of 
depth would be reached at 7000 to $000 ft. A number of 



Fio. 17. — Light steel safety Fig 18.—Ore and water skips 
mining cage and car for gold for inclined shaft. Allis- 

and silver mines. Wellman- Clialmers Co., Milwaukee, 

Seaver-Morgon Cu., Cleveland, Wisconsin, makeis. 

Ohio, makers. 

shafts in South Africa, the United States and elsewhere, are 
already approximating depths of 5000 ft., a few being even 
deeper. Ropes of' tapering section may be used for great 
depths, but are not satisfactory in practice.' Stage hoisting 
is applicable to any depth. Instead of raising the load in one 
lift from the bottom of the shaft, one or more intermediate 

‘ A full discussion of ttis subject is given in Trans. Inst. Min„ 
and Mat., voi. xi. 


dumping and loading stations are provi^. Each stage has 
its own engine, rope and cage. The variations m engine load 
are thus r^uced, and incidentally hoisting time is saved. 

In shallow mines the men use the ladder-way in going to 
and from their work. This is sometimes the c^ 
also for considerable depths. It is mwe econotnical |,oww£f" 
to save the men's strength, however, by raising mta. 
and lowering them with the hoisting engines. 

At mine.s with votical shafts this is a .simple operation. 
Cage.s of the size generally used in metal mines will hold from 
ten 10 fifteen and occasionally twenty men. The time consunied 
in lowering the men is shortened by the use of cages having 
two or more decks. These are common in Europe, and are 
sometimes employed in the United States and elsewhere in 
mines where the output is large and ihe shafts deep and of 
small eross section. While a shift of men is being lowered 
the miners of the pret;eding shift arc usually raised to the 
surface in the ascending cages, the entire shift being thus changed 
in itie time required for lowering. Nevertheless, in very deep 
and large mines the time consunied in handling the men mi^ 
make serious inroads on the time available for hoisting ore. 
At a few mines special man-cages are operated in separate 
compartments by their own engines for handling part of the 
men, and for tools, supplies. &c. For inclined .shafts, where 
the mineral is hoisted in skips, the opieration of raising ai^ 
lowering men may not be so .simple. Even a large skip will 
hold but a few men, the speed is slower, and more time is 
required for the men to get into,and out of the skip than to 
step on and off a cage. Moreover, skips are rarely provided 
with safety attachments, so that the danger is greater. When 
the shafts are deep and the number of miners large man-cars 
arc sometimes employed. These are long frames on four wheels, 
with a series of seats like a section of a theatre gallery. Ordin¬ 
arily 4 or 5 men occupy each scat, the car accommodating 
from 20 to 36 men. Such cars are in use at a number of deep 
inclined .shafts in the Lake .Superior copper district, where the 
dcpllis range from 3000 to 5000 ft. or more. At a few mines 
(since safety catches cannot he successfully applied to mail-cars) 
tliesc conveyances are raised and lowered by separate engines and 
ropes. To replace the ore-skip expeditiously by the man-car 
when the shifts are to be changed a crane is often erected over 
the shaft mouth. At the end of a shift the ore-skip is lifted 
from the shaft track—the hoisting rope being uncoujiled—and 
the man-car put in its place and attached to the rope. This 
change may be made in a few minutes. 

Formerly, at many deep European mine.s, and at a few in 
the United States, men were raised by means of “ man-engines.” 
A man-engine consists of two hcav)' wooden rods 
(like the rods of a Cornish pumping plant) placed BagLitt. 
parallel and close to each other in a special shaft 
compartment, and suspended at the surface from a pair of 
massive walking beams (or “bobs’^. The rods are caused to 
'xscillate slowly by an engine, one rising while the other is falling. 
Thus they move simultaneously in opposite directions through 
a fixed length of stroke, say from 10 to 12 ft. At intervals 
on the rods are attachc,d small horizontal platforms, only large 
enough to accommodate two mep,At a time. As the rods make 
their measured strokes one of the miners, starting from the 
surface, steps on the first platform as it rises to the surface 
landing and is then lowered on the down stroke. At the end 
of the stroke, when his platform comes opposite to a correspond¬ 
ing platform on the other rod, he steps over on to the latter 
during the instant of rest prior to the reversal of the stroke, 
descends with the second rod on this down stroke, steps again 
at the proper time to a platform of the first rod and so on to 
the bottom. The men follow each other, one by one, so tliat 
in a few minutes all the rod platforms in a deep sluift may be 
simultaneously occupied by men stepping in unison but in 
opposite directions from platforms of one rod to the other. 
Meantime, the men quitting work are ascending in a similar 
way, as there is room on each platform for two men at a time 
when passing each other. Man-engines were long used, 
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but are now practically abandoned in both Great Britain and 
the United States, and few remain in any of the mining regions 
of the world. Their first cost is great and they are dangerous 
for new men, as they require constant alertness,'presence of 
mind, and a certain knack in using them. See Trans. Inst. 
Min. and Met. xi. 334, 345, 380, &c.; also Eng. and Min. 
Jour. (April 4, 1903), pp. 517 and 518. 

Surface Handling, Storage and Shipment of Minerals. —To mine 
ore or coal at minimum cost it is necessary to work the mine 
plant at nearly or quite its full capacity and to avoid interrup¬ 
tion and delays. When the mineral is transported by rail 
or water to concentration or metallurgical works for treatment, 
or to near or distant markets for sale, provision must be made 
for the economical loading of railway wagons or vessels, and 
for the temporary storage of the mineral product. For short 
periods*the mineral may remain in the mme cars, or may be 
loaded into railway wagons held at the mine for this purpose. 
Cars, however, are too valuable to be used in this way for more 
than a few hours, and it is usual to erect large stor^e bins at 
the mine, at concentration works and metallurgical establish¬ 
ments, in which the mineral may be stored, permitting cars, 
wagons and vessels to be quickly emptied or loaded. In 
mining regions where'water transportation is interrupted 
during certain months of the year the mineral must be stored 
underground, or in great stock-piles on Ihe surface. In coal 
mining the market demand varies in different seasons, and 
surface storage is sometimes necessary to permit regular work 
at the mines. For coal, iron ore and other cheap minerals, 
mechanical handling by many different methods is used in 
loading and unloading railway wagons and vessels, and in 
forming the stock-piles and reloading the mineral therefrom. 
(See CoNVF.YOR and Docks; also G. F. Zimmer, Mechanical 
Handling of Materials, and Engineering Magaziru, xiv. *75, 
XX. 157 and xxi. 657.) 

Mini' Drainage. —A mine which has been opened by an adit 
tunnel or drift drains it.sclf, so far as the workings above the 
adit level are concerned. In many mining regions long tunnels 
have been driven at great expense to secure natural drainage. 
Under modem mining conditions drainage tunnels have lost 
much of their former importance. Taking into account the 
risk attending all mining operations, which make necessary 
large interest and amortization charges on the co.st of a tunnel, 
it will in most cases be advisable to raise the water to the sur¬ 
face by mechanical means. Drainage channels are provided, 
usually along the main haulage roads, by which the water 
flows to a sump excavated at the pump shaft. In driving mine 
passages that are to be used for drainage, rare is taken to 
maintain sufficient gradient. Siphons are sometimes used to 
carry the water over an undulating grade and thereby save 
the expense of a deep rock cutting. As the larger part of 
the water in a mine comes from the surface, the cost of 
drainage may be reduced by intercepting this surface water, 
and collecting it at convenient points in the pump shaft from 
which it may be raised at less cost than if permitted to go 
to the bottom. Water may be raised from mines by buckets, 
tanks or pumps. Wooden or steel buckets, holding from 
35 to 300 gallons, are employed only for temporary or auxiliary 
service or for small quantities of water in shallow shafts. Tanks 
operated by the main hoisting engines, and of capacities up to 
1500 gallons or more, are applicable under several conditions : 
(i) When the shaft is deep, the quantity of water insufficient 
to keep a pump in regular operation, and the hoisting engine 
not constantly employed in raising mineral, the tank is worked 
at intervals, being attached temporarily to the hoisting rope 
in place of the cage. (2) For raising large volumes of water 
from deep shafts pairs of tanks are operated in balance in special 
shaft compartments by their own hoisting engine. With an 
efficient engine the cost per gallon of water is often less than 
for pumping. (3) For clearing flooded mines. As the water 
level falls the tanks readily follow it while at work, whereas 
pumps must be lowered to new positions to keep within suction 
distance. Self-acting tanks are occasionally built underneath 
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the platforms of hoisting cafies^ Mine pumps are of two classes: 
(i) those in which the driving engine is on the surface and 
operates the pumps by a long line of rods passing down ^e 
shaft, commody Imown as the Grmish s}r8tem; (3) direct-acting 
pumps, in which the engine and pumping cylinders form a 
.single unit, placed close to the point underground from which 
the water is to be raised. G)mish pumps are the oldest of the 
machines for draining mines; in fact, one of the earliest applica¬ 
tions of the old Woolf and Newcomen engines in the i8th century 
was to pumps for deep mines. The engine works a maasive 
counterbalanced walking-beam from which is suspended in the 
shaft a long wooden (or steel) rod, made in sections and spliced 
together. Attached to the rod by offsets are one or more 
plunger or bucket pumps, set at intervals in the shaft. All 
work simultaneoasly, each raising the water to a tank or sump 
above, whence it is taken by the next pump of the system, and 
finally discharged at the surface. The individual pumps are 
placed several hundred feet apart, so that a series is required for 
a deep shaft. The speed is slow—from 4 to 10 strokes per 
minute—but the larger sizes, up to 34 in. or more in diameter 
by 10 or 13 ft. stroke, are capable of raising millions of gallons 
per day. Cornish pumps are economical in running expenses, 
provided the driving engine is of proper design and the dis¬ 
advantages incurred in conveying steam underground are 
avoided. Their first cost, however, is high and the cumbersome 
parts occupy much space in the shaft. Direct-acting pumps, 
first introduced (1841) by an American, Henry R. Worthington, 
are made of many different designs. Typically they are steam 
pumps, the steam and water cylinders being set tandem on the 
same bed frame, generally without fly-wheel or other rotary 
parts; they may be single cylinder or duplex, simple, compound 
or triple expansion, and having a higher speed of stroke are 
smaller in all their parts than Cornish pumps. For high heads 
the water cylinders, valves and valve chambers are specially 
constructed to withstand heavy pressures, water being sometimes 
raised in a single lift to heights of mure than 3000 ft. Con¬ 
densers arc always required for underground pumps. Sinking 
pumps, designed for use in shafts in process of sinking, are 
suspended by wire ropes so as to be raised before blasting and 
promptly lowered again to resume pumping. Electrically- 
driven pumps, now widely used, are convenient and economical. 
Mine pumps of ordinary forms may be operated by compressed 
air, and air-lift pumps have been successfully employed. Hy¬ 
draulic pumping engines, while not differing essentially from 
steam pumps, mu.st have specially designed valves in the power 
cylinder on account of the incompressibility of water. They 
can be used only when a supply of water under sufficient pressure 
is available for power. Centrifugal pumps, constructed with 
several stages or sets of vanes, and suitable for high lifts, have 
been introduced for mine service. When mine water is acid 
the working parts of the pump must be lined with or made of 
bronze or other non-corrosive material; or the acid may be 
neutralized by adding lime in the sump. 

Ventilation. —The air of a mine is vitiated by the presence 
of large numbers of men and animals and of numerous lights, 
each of which may con.sume as much air as a number of men. 
In mining operations explosives are used on a large scale and 
the powder gases contain large quantities of the very poisonous 
gas, carbon monoxide, a small percentage of which may cause 
death, and even a minute percentage of which in the air 
will seriously affect the health. In addition to thfcse sources 
of contamination the air of the mine is frequently charged 
with gas Issuing from the rocks or from the mineral deposit. 
For example, carbon dioxide occurs in some mines, and hydrogen 
sulphide, which is a poisonous gas, in others. In coal-mines 
we have to deal with “ fire-damp ” or marsh gas, and with 
inflammable coal dust, which form explosive mixtures with 
air and frequently lead to disastrous explosions resulting in 
great loss of life. The gases produced by such fire-damp or 
dust explosions contain carbon dioxide and carbon monoxide 
in large proportion, and the majority of the deaths from such 
explosions are due to this “ after-damp ” rather than to the 
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explosion itselfn The terrible efiects of fire-damp have led 
to the adoption of elaborate systems of ventilation, as the must 
effective ^egoard against these explosions is the dilution 
and removal of the fire-damp as promptly and completely as 
possiUe. Very large volumes of air are necessary for this 
purpose, 80 t^C in such mines other sources of vitiation are 
adequately prorided against and need not be considered. In 
met^ mines, however, artificial ventilation is rarely attempted, 
and natural ventilation often fails to furnish a sufficient quantity 
of air. The examinatiem of the air of metal mines has shown 
that in must cases it is much worse than the air of crowded 
tiueotres or other badly ventilated buildings. This has a serious 
effect on the health and efficiency of the workmen employed, 
and in extreme cases may even result in increased cost of mining 
operations. The ventilation of a mine must in general be 
produced artificially. In any case whether natural or artificial 
means be employed, a mine can only be ventilated properly 
when it has at l^t two distinct openings to the surface, one 
an intake or “ downcast,” the other a chimiKy serving us an 
" opcast." Two compartments of a shaft may be utilized 
for this purpose, but greater safety is ensured by two separate 
openings, as required by law in most mining countrie.s. 

The air underground remains throughout the year at nearly 
the same temperature, and is warmer in winter and cooler in 
Bummer tlian the outside air. If the two openings 
vn^Uem ^ different levels the difference 

' in weight of the inside and outside air due to dificr- 
encf in temperature causes a current, and in the winter months 
large volumes of air will be circulated through the mine from 
this cause alone. In summer there will be less movement of 
air and the current will frequently be reversed. In a mine with 
shafts opening at the same level, natural ventilation once 
established will be effective during cold weather, as the down¬ 
cast will have the temperature of the outside air, while the 
upcast will be filled with the warm air of the mine. In siunmer 
this will oeeur only on cool days and at night. When the 
temperoture of outside and inside air becomes equal or nearlv 
sn natural ventilation ceases or becomes insignificant. In a 
mioe with two shafts a ventilating current may result from 
other conditions creating a difference in the temperature of the 
air in either shaft—for example, the cooling effect of dropping 
water or the beating effect of steam pipes. Natural ventilation 
is impracticable in flat deposits worked bv drifts and without 
shafts. 

Ventilation may be produced by heating the air of the mine, 
as for example, by constructing a ventilating furnace at the 
bottom oi an air shaft. The efficiency of such 
ventilating furnaces is low, and they cannot .safely 
be used in mines producing fire-damp. They, are 
sometimes the cause of underground fires, and they are always 
a source of danger when by any chance the ventilating current 
becomes reversed, in which case the products of combustion, 
containing large quantities of carbon dioxide, wfll be drawn 
into the mine to the serious dangci- of die men. On account 
of their dangerous character furnaces are prohibited by law 
in many countries. 

Poaitive blowers and exhausting apparatus of a great variety 
of forms have been used in mines for producing ■ artificial 
ventilation. About 1850, efficient ventilators of the 
vSufuMM centrifugal type were first introduced, and are now 
almost universally employed where the circulation 
of large wbunes of air is necessary, us in collieries. The typical 
mine fan consists of a shaft upon which arc mounted a number 
of vanes enclosed in a casing; the air entering a central side inlet 
is caught up by the revolving vanes and thrown out at the 
periphery by the centrifugal force thu.s generated. “ Open- 
running ” fans have do peripheral casing, and discharge freely 
throughout their antire circumference; in “closed” fans the 
revolving part is completely enveloped by a spiral casing opening 
at one point,flute a diaebarge chimney. Fans either force air 
into or exhaust it from the mine. The inlet opening of the 
.jpflflsauntifdlt is in free oommunication with the outside air, 
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the disdtaige connecting with the mine air-way; in the more 
geaerally u^ exhaust the inlet is oonnect^ with the air¬ 
way, the fan ducharging into the atmosfffiere. Among the 
exhaust fan's moat widdy employed is the <iuiba]. Many others 
have been introduced, such as the Capell ^fig. 19), Rateau, 
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Fa. ly .--Odpel! Fan, 

Schiele, Pclzer, Hanartc, Ser, Winter^ Kley, and Sirocco fans. 
The Waddle may be instanced us an example of the open fans. 
Slow-speed fans are sometimes of large dimensions, up to 30 
and even 45 ft, diameter, discharging hundreds of thousands 
of cubic feet of air per minute. Occasionally, at very gassy 
and dangerous collieries, two fans and driving engines are 
erected at the same air shaft, and in rase of aaident to tlic 
fan in (iperution the ntlrer can be started within a few minutes. 

Oppo.sfd to tl>e motive force prixlucing tlie air current is the 
frictional resistance developed in passing through the mine 
workings. This resistance is equal to the square of 
the velocity of the current in feet per minute, 
multiplied by the total rubbing or friction surface 
of the air-ways in square feet and by the eoefficient of 
friction. Tlu; latter, determined experimentally, varies with 
different hinds of surfaces of mine workings, whether rorugh or 
smooth, timbered nr unlined; it ranges from 0*000000001872 to 
0*0000000217 pt't 1^" tile latter being the value usually 
adopted. A certain [iressure of air is required to main¬ 
tain circulation against the resistance, and for a given volume 
per minute the smaller and more irregular the mine openings 
the greater must be the pressure. The pressure is measured 1 ^ a 
'■ water-gauge ” and tlie velocity of flow by an “ anemometer.,” 
The power required to rirculate tlie air through a mine increases 
as the culje of the velocity of the air current. I’o decrease the 
velocity, when large volumes of air arc required, the air passages 
ore made larger, and the mine is divided into sectiotLs and tlie 
air current subdivided into a corresponding number of indepen¬ 
dent circuits;. Thus splitting of the air not only lessens the cost of 
ventilating, but greatly increases its efliciency b>’ permitting the 
circulation of much larger volumes, and has tlie added advantage 
Uiat the effect of an explosion or other accident vitiatii^ 
the air cuirent is often confined to a single division of the mine, 
and affects but a small part of the working force. The adjust¬ 
ment of the air currents in the different splits is affected by 
regulators which are placed in tlie return air-ways, and act as 
throttle valves to determine the volume of air in each case. 
The circulation of air in any given division of the mine is further 
cuntraUed and its course determined by temporary or permanent 
partitions brattices ”), by the erection of stoppings, or by 
the insertion of doors in the mine passages and by the use of 
special air-ways (soe Coal). In devising a system of ventilation 
it k customary to subdivide the workings so that the resistance 
to the ventikting current in each split shal| be nearly equal, or 
so that the desired amount of air shall be drculatkl in 
without undue use of regulating appliances which add to the 
friction and increase the coat of removing the air. In addition 
to this it is desirable to take advantage of the natural ventilation, 
that is, to circulate the air in the diiiMticai that it goes smturally, 
as otherwise the resistaiHe to the movenient of the air may be 
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greatfy increued. So far w jmctbie, vitiated air » led directly 
to die shaft instead of passing throng^ other workings; for 
example, mine stables when used are .placed near the upcast 
shaft and ventilated bj' an indepesident split of the ventilating 
current. 

Drep Mining .^—^There has been much speculation as to the 
depth to which it will be practicable to push the work of mining. 
The special difficulties which attend ^ep mining, in addition 
to the problems of hoisting ore and raiang water from great 
depths, are the increase of temperature of the rocks and the 
pressure of the overlying strata. The deepest mine in the 
world is No. 3 shaft of the Tamarack mine in Houghton 
county, Michigan, which has reached a vertical depth of about 
5*00 ft. Three other shafts of the Tamarack Company, and 
three of the neighbouring Calumet and Hecla mine, have depths 
of between 4000 and 5000 ft. vertical The Quincy mine, also 
in Houghton county, has reached a vertical depth of nearly 
4000 ft. In England are several collieries over 3000 ft., and in 
Bdgium two are nearly 40TO ft. deep. In Austria three shafts 
in the silver mines at Webrani liave reached the depth of 
over 1000 metres. At Bendigo in Australia are several shafts 
between 3000 and 4000, and one, the Victoria Quartz nunc, 
4300 ft. deep. In the Transvaal gold region (South Africa), a 
number of shafts have been sunk to strike the reef at about 
4000 ft. In most cases the deposits worked arc known to extend 
to much greafer depths than have been reached. The possibility 
of hoisting and pumping from great depths lia.s been discussed, 
and it remains now to consider the other conditioas which will 
tend to limit mining operations in depth—namely, increase of 
temperature and increase of rock pressure. Observations in 
different parts of tlic world have shown that the increase ol 
temperature in depth varies: in most localities tlie rise being 
at the rate of one degree for 50 to too feet of depth; while 
in the drep mines of Michigan and the Rand, an increase 
us Ion a,s one degree for each 200 ft. or more has been 
observed. In tlie Comstock mines at Virginia City, Nevada, it 
is possil>k' to continue mining operations at rock temperatures of 
130“ F. In tliese mines a constant supply of pure air, about 
1000 cub. ft. per minute, was blown into the hot working 
places tlirough light iron pipes. The air issuing from tltcse pipes 
was dr\' and warm, and served to keep the temperature of the 
air below 120°, at which temiieniturc it was possible for men to 
work continuously for half an hour at a time, and for four hours 
in tlie day. In some places work was conducted with rock 
temperatures as high as 158° F., with air 135° k'. In these very 
hot drifts the fatality was large. In the .Mpine tunnels, where 
the air was moist and probably not as purr as in the Comstock 
mines, great difficulty was experienced in prosecuting the work 
at temperatures of 90“ F. and less. The mortality was large, 
and it was believed by tlie engineers that temperatures over 104“ 
would have proved fatal to most of the workmen. Deep mines, 
however, arc generally dry, so that in most eases it w’ill be possible 
to realize tb<’ more luvourablc conditions of the Comstoek 
mines. Assuming an initial mean tetnperature of 50“ F., and 
inrrements of one degree for 100 and for 200 ft., a rock tem¬ 
perature of 130° will be reached at 8000 to 16,000 ft. In 
many deep miitcs to-day “ explosive rock ” has been encoun¬ 
tered. This condition numifests itself, for example, in mine 
pillars which are subjected to a weight beyond the limit of elas¬ 
ticity of the mineral of which they ore composed. Under such 
conditions the pillar begias to yield, and fragments of mineral 
fly off with explosive violent*, exactly as a speciinenof rock will 
splinter under pressure in a testing machine. The flying frag¬ 
ments of cock have fiocfuently injured and sometiroes killed 
miners. A sinular condition of strain has been observed in 
deep mines in difietant puts of the world—perhaps due to 
geological movements. ^i.suniing a weight of 13 cub. ft. to 
the ton, then at 6500 ft. the pressure per sq. ft. w’ill be 
500 tons, and at 13,000 ft. 1000 tons; and as the mineral is mined 
the weight on the pillars left will be proportionately greater. 
At such pressures idl but the strongest rocks will be strained 
beyond Uieir limit of elasticity. At depths of 1000 ft. 
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and less some od the softer rocks show a tendency to Bow, as 
exhiUted by the andty-clay in de^ coal-mines, ndnefa not 
infrequently swdls up and ebses the mine passage. . In Ihe 
Mont Cenis tunnel a bed of soft granite was enoountered t^t 
continued to swell with almost irresistible force for some months. 
The pressure developed was sufficient to crush an arched lining 
of two-foot granite blocks. Similar sweHiog ground is not 
infrequently met with in metal mines, as, for example, in the 
Phoenix copper mine in Houghton county, Michigan, where 
the force devebped was sufficient to crush the strongest timber 
that could be used. In very deep mines this flowing of soft 
rock will doubtless add greatly to the difficulty of maintaining 
openings. What may happen in some cases is ilhisteated Ity the 
curious form of accident locally known as a “buim,” 
occurs in some of the deep coal-mines of England. In one 
iastaitoe (described by F. G. Meacbam, Tra»a. Fed. Inst. M.E. 
v. 381), the force developed by tbe swelling undeixfby 
broke through and lifted with the force and suddenness of an 
explosion a lower bench of coal 8 ft. thick in the bottom of a 
gangway 12 ft. wide for a length of 200 ft., tlirowing men and 
mine cars violendy against the roof and producing an air-wave 
which smashed the mine doors in the vicinity. It is apparent 
that the combined effect of internal heat and rock pressure will 
greatly increase the cost of nuning at depths of 8am or 
10,000 ft., and will probably render nuning impracticable in 
many instances at depths not much greater. 

Mive Administration. —iu urganiziug a mining coii^>ajiy it must 
•le recogoixeU that mining is of necessity a temporary business. 
When tlie deposit is exliausted the company must oe wound up or 
its operatinus transferred to some other locality. Mining is also 
sub)^ to tire risks of ordinary business enterprises, to addi¬ 
tional risks and uncertainties peculiar to itself, Tbe vast maioiity 
of mineral deposits axe uiiwoikahle, and of thxwe that are develaped 
a large proportion prove unprofitable. In addition mining opeea- 
tions are subject to interruption and added expense from explosionsi, 
mine fires. Hooding, and this caving-in of the workings. To provide 
lor the repayment from earuiitgs ol tlie capital invoked in a mining 
property and expended iu development, and to provide for the 
depreciation iu value of the plant and equipment, on amortisatiaB 
fund must be accumulated during the life of the mine; or, if it be 
desiretl to continue the business ol mining elsewhere, a similar fund 
must be created for the purchase, developutent and equipment of 
a new property to take the place of the original deposit s^n that 
shall be exhausted. If, for example, we assume the life of a given 
mine at ten years and tire rate of interest at j %, it will be neoes- 
sary that the property shall earn nearly 13 % annually—vii., 5 % 
interest and & % lor the animal payment to tim amortization or the 
reserve fund. To cover the special risks of miniog, capital should 
earn a higher interest than in ordinary business, and if we assume 
that the sinking-fund be safely invested, we most compute the 
amortization on a lower basis dian 5 %. Assuming, for example, 
the life of the mine at ten years as before, and takmg the interest 
to be earned by the amortization fund at .t %. and that on the 
invuslincnt at 10 %. sve shall find that the annual income should 
amount to i8'7 "J, per year, These simple business principles do 
not seem to lie generally recognized by the investing public, and 
mines, whose earning capacity is accurately known, axe frequently 
quoted on the stock markets at price,s which cannot possibly yield 
enough to the purchaser to repay lus ini-cstment during the probable 
life of the mine. 

Mtne I’nluabOB —The value of any property is measured by its 
annual profits. In the ca.se of mining properties these profits are 
more or less uncertain, and cannot be accurately determined until 
the deposit lias been thoroughly explored and fully developed. In 
many instances, indeed, profits are more or less uncertain during 
the whole life ol the mine, and it is evident that the value of the 
mining property must be more or le.s.s speculative. In the case of 
a developed mine its life may be predicted in many cases with abso¬ 
lute certainty—as when the extent of the mineral deposit and the 
volume of mineral can be measured. In other cases tbe life ol 
the mine, like the value of the minerid, is more or less uncertain. 
Further, both time and money are required for the development of 
the mining property before any prod! can be realized. Mathemati¬ 
cally weliave thus in all cases to compote present value on the basis 
of a deferred as weU as a limited aanuity. The valuation of min es 
then involves the following ttepe: {i\ The ssmnHng of the deposit 
so far as developed, and asawng 01 tot samples taken; (*) The 
measurement of the developed ore; (3) estimates of the probable 
amount of ore in the undevelopodp»it<rf the property; (4) estimates 
of probable profits, life of the mine, and determination of the value 
of the prooerty. Where the deposit is a regular one and the mineial 
is of fairly uniform richness, the taking of a few samples teem widely 
separated parts of the mine will often famish sufficient data to 
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det«rmine the value oi the deposit. On the other hand in the case 
of uncertain ud irrmpilar deposits, the value of which varies between 
very wide limits, as, tot example—in most metal mines and especially 
mines of gold and silver—a very large number oi samples must be 
taken—sometimes not more than two or three feet apart—^in order 
tlmt the average value of the ore may be known within rea-sonable 
limits of error. The sampling of a large mine of this cliaracter 
may coat many hundreds of pounds. This applies with even greater 
force to estimates of undeveloped portions of the property. If 
the deposit is regular and uniform the value of undeveloped areas 
may sometimes be predicted with confidence. In the majority 
of instances, however, the estimates of undeveloped ore contain 
a large element of uncertainty. In order to determine the probable 
profit and life of the mine a definite scale of operations must be 
assumed, tlie money required for development and plant and for 
working capital must be estimated, the methods of mining and 
treating the ore determined, and their probable cost estimated. 
Where the deposit is uncertain and the element of risk is large, we 
must adopt a high rate of interest on investments of capital m our 
computations of value—in some cases as high as lo, 15 or even 20%. 
Where the deposit is regular and the future can be predicted with 
some degree of certainty, we may be justified in adopting in some 
cases possibly as low as 5 %. The interest on the annual contribu¬ 
tion to the sinking-fund or its equivalent should be reckoned at a 
low rate of inter&st, for such funds are as.sumed to be invested in 
perfectly safe securities. Allowance must be made for the period of 
development during which there are no contributions to the sinking- 
fund and witliiii which no interest is earned on invested capital. 

Mining Education .—Jl is necessary to have the work directed by 
men thoroughly familiar with the characteristics of mineral deposits, 
and with wide experience in mining. For the purpose of training 
such men special schools of mining cngineeniig {denies des mines; 
Bergahademte) have been established in most iiiiniiig countries. 
A student of mining must receive thorough instruction in geology; 
he must study mining as practised in different countries, and 
the metallurgical and mechanical treatment of minerals; and he 
should have an engoiieeriiig education, especially on mechanical and 
electrical lines. As he is called upon to construct lines of transport, 
both underground and on the surface, works for water-supply and 
drainage, and buildings for the liandling, storage and treatment 
of ore, he must be trained to some extent as uncivil engineer. As 
a foundation his education must be thorough in the natural and 
physical sciences and mathematics. In addition there have been 
established in many countries schools for the education of workmen, 
in order to fit them for minor positions and to enable them to work 
intelligently with the engineers. These miners' schools {Bergschule; 
ieole,i des mineurs) give elementary instruction in chemistry, physics, 
mechanics, mineralogy, geology and mathematics and drawing, as 
well as in such details of the art of miuing as will best supplement 
the practical information already acquired in underground work. 
The training of a mining engineer merely begins in the schools, and 
mining graduates should serve an apprenticeship before they accept 
responsibility for important mining operations. It is especially 
necessary that they should gain experience in management of men, 
and in the conduct of the business details, which Cannot well be 
taught in schools. 

Accidsnts .—Mining is an extra-hazardous occupation, and the 
catastrophes, which from time to time have occurred, have caused 


agencies to enforce their^nthority. While in some cases these laws 
are urmecessaiilv stringent aud tend to restrict the business of mining 
yet on the whole they have had the effect of reducing greatly the 
loss of life and injuries of miners where they have been well enforced. 
This is evident from fig. ao, which shows the nnmber of men killed 
in the coal and metal mines oi Great Britain ior a series of years. 
As will be seen from this diagram the most serious source of death 
and injury is not found in mine explosions, but in the lall of rocks 
and mineral in the working places. This danger can be reached 
only in small degree by laws and inspection; but the safety oi the 
men must depend upon the skill and care of the miners themselves 
and the officers in charge of the undcrgroimd work. Great loss of 
life and injury occur through the ignorance, carelessness and reck- 
Icasiieas nf the men themselves, who fail to take the necessary 
precautions for their own safety, even when warned to do so. 
Mining laws have proved chiefly serviceable in securing tlie introduc¬ 
tion of efficient ventilation, the use of salety-lamps, and of proper 
explosives, to lessen the danger from fire-damp and coal-dust in the 
coal-mines, the inspection of machinery for hoisting and haulage, 
and prevention of accidents due to imperfection in design or in 
working the machinery. 

Fire-damp and dust explosions arc caused by the presence of 
marsh-gas in sufficient quantity to form an explosive mixture, 
nr liy a mixture of small percentages of marsh-gas „ , , 
and coal-dust, and in some cases by the presence of Bapmuoae, 
coal-dust alone in the air oi the mine. Explosive mixtures oi 
marsh gas and air may be fired by an unprotected light. But when 
coal-dust is present, and little or no marsh-gas, an initial explo.sion 
—suih as 15 produced by a blown-out shot—is required. To 
guard against explosions from this cause it is necessary to use 
explosives in moderate quantities and to see that the blast-holes 
are properly placed, so that the danger of blown-out shots may be 
lcs.sencd. In dry and dnsty mines the danger may be greatly 
lessened by spriiilding the working places and passages, and the 
removal of the accumulated dust and line coal. Where large 
quantities of tire-damp are present, safety-lamps of approved pattern 
must lie used and carefully, inspected daily. The use of matclic.s 
and naked lights of any kind must lie prohibited. To lessen tlie 
danger from blasting operations the use of special safety explosives 
is required in Great Britain and some European countries. The 
use of such explosives decreases to some extent the danger from dust 
explosions; hut experiment .shows lliat no eflicient explosive is 
absolutely safe, if used in excessive quantity, or in an improper 
manner. Absolute security is impossible, as is proved by the many 
and serious disasters under the must stringent laws and careful 
regulations that can he devised. 

Mine fires may originate from ordinary causes, but in addition 
they may result from the explosion of fire-damp or from the acci¬ 
dental lighting of jets of fire-damp issuing from the coal. 

In some mining districts the coal is liable to spontaneous 
combustion. A fire underground s].)eedily becomes formidajjid, 
nut only in coal but also in metal mines, on account of the laioe 
quantity of timlier used to support the excavations. Undergrouffi 
fires may sometimes be extinguished by direct attack with ifnBF. 
The difficulty of extinguishing an underground fire in this way til 
however, very great, as on account of the poisonuuiwproduats j||I 
combustion it is impossible to attack it except in the rear, and eup 
there the men are always in great danger from the reversal bf'Se 
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F'ig. 30 .—ilM)ith-rate from various classes oi accidents in and about all mines in the United Kingdom 

from 1873 to 1900. 


the enactmeni-of laws to protect the lives of the men engaged hi 
ra4eixr0Bnd uprk. These law'S an- enforced by mine inspectors 
am an empowered to call upon tlie courts and other government 


air current, or back-draught from the fire. Further, the burning 
of the timber produces falls of ground, making necessary the excava¬ 
tion and removal at times of nundreds of tons of heated rock and 
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buming coal, in order to reach the fire. When direct attack in no 
longer practicable, it is poswblo to octinguish the fire by aealing the 
mine workings, and exhausting the supply of oxygen. It is necessary, 
however, to keep the mine sealed until the buming timbers, or co^, 
and the red-hot rocks have become cool, or the hre will again break 
ont. This sometimes i^uires two or three months. Where an 
effective sealing of the mine is impracticable it is sometimes possible 
to extinguish the fire from the outside of the mine by constructing 
a largo reservoir or tank in the upper part of the mine-shaft and 
suddenly rdeasing a large volume of water by opening discharge- 
doors. The mass of water falling down the shaft is converted into 
spray, which is carried by the force of the fall lung distances into 
the workings. Where the fire is in or near the shaft tills method 
has proved very effective. Mine fires may sometimes bo reached 
by bore-holes sunk for the nuipose from the surface, and the buming 
workings below filled by flushing with culm and water. As a last 
resort &e mine may be flooded with water. Tills is an expensive 
operation as it entails the cost of pumping the water out again and 
repairing the resulting damage. If the fire is in working places to 
the rise the water may not reach the buming portions of me mine, 
but will efiectually se^ them. But sufficient time must be allowed 
to elapse before pumping out the water, as otherwise the lire may 
break out again. 

Mines may become flooded by the inrush of surface waters in 
times of great rainfall or sudden floods, or by the undermining of 
surface waters. The mine workings may also be flooded 
rooe ago (,y largt, bodies of underground water. The surface 

“**■ floods must be provided with channels of sufficient 
si/.e to carry them .safely past the mine openings, and intercepting 
ditches should be excavated for this purpose, and dams and embank¬ 
ments constructed to divert the flood waters. That it is possible 
to work with safety beneath rivers, lakes and even the ocean has 
been proved in numerous instances; mines in dificrent parts of the 
world having been extended long distances under the sea. In such 
cases preliminary surveys should be made to determine the thickness 
of rock over the proposed workings. Under favourable conditions 
mining may be eonifueted under the protection of a lew yards of 
.solid rock only, as in the submarine work lor the removal of reels 
in llie harbours of San Francisco and New York. At Silver Islet, 
Lake Superior, mining was successfully carried on for years under 
the protection of a coffer dam and an arch of rich silver ore Ib.ss 
than 20 ft. thick. At Wheal Cock, near St Just in Cornwall, the 
protecting roof was so thin that holes liored for blasting more than 
once penetrated to tht bed of the ocean, and wooden plugs wore 
kept on hand to drive into such holes when this occurred. In 
storms the boulders could be heard striking each other overhead. 
When large areas are undermined, as iu submarine coal-mining, it 
is best to liave several hundred feet of protecting rock. In Great 
Britain the law rec|uires that the workings shall be protected by 
120 ft. of solid strata. When the presence of underground bodies 
ol water is known or suspi'Cted, advance bore-holes should radiate 
from the end of the ads ancing working place so as to give warning 
ol the position of the body ol water, these holes being of such length 
as to ensure a safe tliickriess of solid roek. 

The caving in of mine worltings results from the excavation of 
large areas siipi'orted upon pillars of insufficient size. While the 
imne wnrkm,"s are small the overlying rocks support themselves 
. and the full pressure does not come upon the mine 
Cavtng o pillans. As lac workings increase in sue the pillars 
support an increasing weight until finally they are strained 

“ **■ licyond the limit of elasticity. When this occurs, the 

pillars begin to crack and splinter with a noise like musketry flnng, 
and the roof ol the mine shows signs of subsidence. This may con¬ 
tinue for weeks before the final crash takes place. At first a fall of the 
roof occurs locally, here and there throughout the mine, and these 
falls may succeed oni- another until the settlement of portions of the 
roof has so far relieved the strain that the remaining areas are sup¬ 
ported by the stronger jiillars, and by the fallen rock masses. While 
abundant warning of the caving-in of the workings is thus given 
in advance it may happen that men arc unexpectedly imprisoned 
by the closing of the main passage ways. The caving-in of the 
mine, however, is rarely so complete that avenues of escape are not 
open, in many cases, however, it has been found necessary to 
reopen the mine through the fallen ground, and even to excavate 
openings through the .solid mineral. The history of mining is full 
of dramatic episodes of this character. 

Accidents from the misuse and careless liandling of explosives 
aie unfortunately too frequent in mines. The conditions under 
whicii explosives may be stored, handled and used are 
. carefully formulated in the mining laws of most states, 

Bxoloslrt almost impossible to secure obedience to these 

^ '' '' regulations on the part of the miners, who are, as a rule, 

both careless and reckless in their use of powder. In some states 
it has become necessary to jirovide for fines and even imprisonment 
of men disobeying the regulations regarding explosives. 

Mine Hygiene .—While mining is not necessarily an unhealthy 
occupation, miners are subject to certain diseases resulting from 
vitiated air, and from unusual or special conditions under which 
at times they are forced to work. Eccent investigations have shown 
an alarming increase in mortality from miners’ phthisis in Cornwall, 


South Africa end elseirhere. This seems to be doe to the dust 
abundantly produced in mining operations, and espedaity by machtoc 
drills when boring " dry " (rising) blast holes. BriU ivnnera,'isho 
arc compelled to breathe dusty air daily furnish most of the 
sufferers from phthisis. The increased mortsUty seems to be due 
to the general tendency toward forced speed in development work, 
which is secured by rapid drilUng, and by an increase in the number 
of machine drills used in a sini^e worldng-place. The miners, to 
save time, often return to their work after Masting before the powder- 
smoke and dust have been sufficiently removed. It is probable 
that the carbon monoxide seriously affects the general hcalto and 
vitality of the men, and renders them more likely to succumb to 
phthisis. More effective ventilation will materially lessen the death- 
rate. In the metal mines of Cornwall and Devon special rules are 
now in force requiring the use of water in drilling, and other pre¬ 
cautions, to lessen this danger from dust. In some mines dust 
seems to have but little effect on the health ol the miners; indeed 
it is even claimed by some that coal dust decreases the mortality 
from phthisis. On the other band, as in mining ores containing 
lead, arsenic and mercury, the dust may be poisonous. The cUml^ 
ing of ladders from d^ mines not only lessens the efficiency of the 
men by reason of fatigue, but often tends to increase the mortality 
from diseases of the heart. In cold climates men coming from the 
warm atmosphere of a mine, often in wet clothing, are liaMc to 
suffer in health unless proper provision is made for the necessary 
change of clothing. In such cases the establishment of dressing- 
rooms, properly heated, and connected with the mine by covered 
passages will be necessary. These '' change-houses ” are provided 
with washing and bathing facilities, and arrangements for drying 
wet clothing. Ankylostomiasis (f.v.) is a disease which finds a 
congenial habitat in the warm damp atmosphere of mines, and has 
become a veritable scourge in some mining regions. The disease 
yields readily to treatment, but is difficult to eradicate from a mine 
without stringent sanitary regulations to prevent its spread. The 
care of the health of the workmg force should be entrusted to com¬ 
petent mine physicians, thoroughly familiar with the conditions 
under wliieh the miners work, and with the special diseases to which 
they arc subject. The men should be instructed in the laws of 
sanitation, and in the proper care of injured men. 

Mine Law.— Mine law is that branch of the law of real property 
relating to mineral and mining rights as distinct from rights pertain¬ 
ing In the surface of the ground. Under the common law the owner 
of the surface possesses all mining rights as well, unless these have 
been reserved by some previous owner of the property. From very 
ancient times deppsits of gold and silver have in most countries 
been held os the property of the Crown. In public or government 
lands the minerals as well as surface belong to the state, and not 
infrequently ihesc rights have been .separated by law and granted 
or ntherwise disposed of to different owners. It is to the public 
interest that deposits of mineral should not be permitted to remain 
idle and undeveloped. This has been recognized from the earhest 
times, and laws have been framed in all eountries for the encourage¬ 
ment of mining enterprise. In many cases the state or the ruler 
has sought to obtain a share in the profits of mining, or even to work 
mines for the individual profit of the ruler or ol the state. But in 
most cases it has been found better policy for the state to divest 
itself of all interest in mining property, and to extend all possible 
encouragement to those who undertake the development of the 
mineral wealth of the nation. The mining laws of most civilized 
states grant the right of free prospecting over the public lands, 
protect the rights of the discoverer of the mineral deposit during 
the period of exploration, and provide for the acquisition of mineral 
property on favourable terms. Striking examples of the far-reaching 
efteef of such laws is shown in the history of the Rocky Mountain 
region and western coast of the United States, the coiomzation and 
iJevelopraent ol Australia, and the development of Alaska. 

BinuocRAPHY.—See C. Lc Neve Foster's Ore and Stone Mining 
6th ed., London, 1905) or G. Kohler’s Lchrbuch der Bergbaukunde 
6tfi ed., I,eipzig, IQ03). The following works may also be consulted ; 
Books—Bertolio, CoUivazione delle minere (Milan, 1902); Brown, 
The Organization of Gold Mining Business (Glasgow, 1897); Brough, 
Mine Surveying (izth cd., London, 190O); Bulman and Redmayne, 
Colliery Working and Management (Londorq 1896) ; Colomcr, Ex- 
plmtation des mines (Paris, 1899); Curie, The Gold Aft'nes of the World 
(2nd cd., London, 1902!; Demanet, Traite d'exploitation des mines 
de houille (2nd cd., Brussels, vols. i. and ii. 1898, vol, iii. 1899); 
Denny, Deep Level Mines of the Rand (Londom 1902); Calloway, 
Lectures on Afmiftg fCardiff, 1900); Habets, Cours d’exploitation 
des mines ^nd cd., Ofige, vol. i. igo6, vol. ii. 1904); Hatch and 
Chalmers, The Gold Mines of the Rand (London, 1895); Baton dc la 
Goupilliirc, Cours d'exploitation des mines (2nd ed., Paris, vol. i. 
1896, vol. ii. 1897); Hoefer, Taschenbuch fiir Bergmdnner (Leoben, 

1897) ; Hughes. Coal Mining (4th cd., London, 1900); M. C. Ihlseng, 
.4 Monao/o/Mining (4th ed., New York, 1905); Kirschner, Grundriss 
der Erzaufbereitung (Leipzig and Vienna, vol. i. 1898, vol. ii. 1899); 
Lawn, Mine Accounts and Mining Book-keeping (London, 1897) 1 Lup- 
ton, Mining (3rd ed., London, 1899); T. A, Rickard, The Sampling 
and Estimation of Ore in a Mine (New York, 1904), ’Truacott, The 
Witwatersrand Goldfields — Banket and Mining Practice (Itondon, 

1898) ; G. F. Williams, The Diamond Mines of South Africa (New York, 
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aSH^iuirteay}; AmtHMam Minm (JfeJhoigne. Sy^ey 

and Brisbane, weekly) ; Emgiiutniig mid Mining Jommal l^dmm Yoj^ 
wweMy}; GliUkuuf (Esstn. irrcily); Jiima om Qmp ^* / 

Kteam and StMiMet (Loadao. aoDually); with details offioBi 
racQfts of coloniiX oiitf foretfn niiiisR acpartmcnfs/ tf/w 

iUmrais fmoBtlily. Scranlon. fennuylviwia) ; Tkf Mineral IndMlry 
(Bow York. uinuaDy); TransacHons u/ «Afl .4>««na>» JuiMale of Min¬ 
ing Smginemt (Now York) ; The Mining and Udenti^e Piesi (wmikly, 
San raactuco); Trmaattims of Ou Institme a/ Mimngand Mttallwgy 
(Londaci); Transaeiient of the Institntmn of Mining Engineers (New- 
costle’Oa'Tyne). (H. S. M.) 

HIHHW, a iavounte, pet or apoiled persott. The word is 
adapted from the Fr. mignen (Ital. mignene), of which the 
ori^ is doubtful. Connexions with the O.H. Ger. minna, 
lonre, and with a Celtic root min-, meaning small, have 
been suggested. “ Minion ” is chiefly applied in a derogatory 
sense to the “ creatures ” of a royal court, and thus has been 
used of the favourites of Edward II. and James I. of En^and, 
and of Henry III. of France. In the sense pretty, delicate, 
dainty, the French form migntm or nugnonne is often used in 
English. During the 17th century “ minion ” was the name 
of a type of cannon with a small bore. In typography, it i.s 
still used for the type which comes between “ nonpareil ” 
and “ htevier." 

MIinSTXR (Lat. minister, servant), an official title both civil 
and ecclesiastical. The word minister as originally itsed in 
the Latin Church was a translation of the Greek Suwovuv, deacon; 
thus Lactantius speak.s of presbyieri el nUnistri, priests and 
deacons (/le fflorl. persecutorum. No. 15), and in this sense it is 
stin technically used: thus canon vi., seas, xxiii. of the Council 
of Trent speaks of the hierarchy as consisting “ ex episcopis, 
presbyteris et ministris.’’ But the equivocal character of the 
word soon led to the blurring of any strictly technical sense it 
once possessed. Bishops signed themselves minister in the 
spirit of humility, priests were ” servants of the altar ” {miuistri 
aUaris), while sometimes the phrase ministri etelesiae was used 
to denote the clergy in minor orders (see Lex Bafwar. tit. 8, 
quoted in Du Cange). A similar equivocal character attaches 
to the word minister as used in the Anglican formularies; 

“ Oftentimes it is mode to express the person officiating in 
general, whether priest or deacon; at other limes it denoteth the 
priest Eilone, as contradistinguished from the deacon ” (Burn's 
Efd. Lam, ed. Pliillimore, iii. 44). Thus the 33rd canon of 1603 
aiders that “ no bishop shall make any person a deacon and 
minister both together upon one day.” Generally, however, it 
maybe said that in the use of the Church of Enj^and “ minister ” 
means no more than executor officii, a sense in which it was 
used long before the Reformalhm. As the most colourless of all 
official ecclesiastical titles, it is easy to see Itow the word minister 
has come to lie applied to the clergy of Protestant denominations. 
The phrase “ minister of religion ” is wide enough to embrace 
any evangelical office, and has about it more si the savour of 
humility than “ pastor.” 

The civil title ol minister originates in the same exact sense 
of servant, i.e. .servants of the royal hou.sehold (oimwfn aulae 
regis). This origin is still dearly traceable in the titles of some 
ministers in Great Britain, e.g. chancellor of the exchequer, 
firft lord of the treasury, and in the official •style of “ his majesty’s 
servants ” applied to all. IVactically, however, the word minister 
bos in modern states come lu be applied to the heads of the great 
administrative departments who as such are members of the 
government. On the rontinenf there are, besides, ” ministers 
without portfolio.” i.e. ministers who, without being in ebarge 
of any spedal department, arc members *of the government, 
in general it is distinctive of constitutional states that any 
pulffic act of the sovereign must bear the countersignature of 
the minister re^onsiblc for the department concerned. (See 
the articles MitasTBY and Cabinet. For the history and 
meanings of the word ” minister ” in diplomacy, see Diplomacy.) 

_ (W. A. P.) 

mnVniT, the office of a minister (9.0.), in all its meaninjjs, 
-.thJitical and religious, or the body of persons bolding such an 
and performing ks dutie.s; more particularly the body of 


persoBB who, in theory the servants at the had 
a.s tJte responsible executive over the whole sphere « governmmr, 
as in the United Kingdom. On the continent of Ltirop^ on Me 
other band, the word “ ministry ” is most asually apphed to the 
responsible head of a particular department together with ms 
lubordinates, including the permanent officials or stm. in 
England, ever since the introduction of monarchical institutions 
the sovereign has always been surrounded by a select body of 
confidential advisers to a.ssist the Crown in the guvemment of 
the country. At no period coutd a king of England act, accord¬ 
ing to law, without advice in the public concerns of the king¬ 
dom ; the. institutions of the crown of England and the institution 
of the privy council are coeval. At the Norman Conquest the 
king’s council, or as it is now called, the privy council, was 
composed of certain members of the aristocracy and great 
officers of state, specially summoned by the Crown, with whom 
the sovereign u.sually advised in matters of state and govemmenl. 
In the earlier stages of English constitutiorjal history the kmg’.s 
councillors, as confidential servants of the monarch, were present 
at every meeting of parliament in order to advise upon matters 
judicial in the House of Lords; hut in the reign of Richard II. 
the privy council dissolved its judicial connexion with the peers 
and assumed an independent jurisdiction of its own. It was in 
the reign of Heury VI. that the king’s council first assumed the 
name of privy council, and it was also during liie minority oi 
this sovereign that a select eouncil gradually emerged from the 
larger body of the privy council, which ultimately became the 
modern cabinet. Since the Revolution of 1688, and the develop¬ 
ment of parliamentary government, the privy council has 
dwindled into comparative inisignificanre. The power once 
swayed by the privy council is now exercised h\’ that unrecog- 
nixed select committee of the council known as the Cabinet O/.v.), 
The practice of consulting a few confidential advisers instead 
of the whole privy council had been resorted to by English 
monarchs from a very early period; but the first mention of the 
term cabinet council in contradistinction to privy council 
occurs in the reign of Charles I., when tlie hurdeir of state affairs 
was entrusted to the committee of state which Clarendon says 
was enviousl)’ called the “ cabinet council,'’ At first government 
by caliinet was as unpopular as it was irregular. Until the for- 
matkm of the fir.st parliamentary ministry by William LIiCvA'' 
ministers of the king occupied no recognized position in the Home 
of Commons; it was indeed a moot point whether they were 
entitled to sit at all in the lower chamber, and they were seldom 
of one mind in tlic administration of matters of importance. 
Before the Revolution of 1688 there were mini.stcrs, but no 
ministry in the modern sense of the word; colleague schemed 
against colleague in the council chamber, and it was no uncom¬ 
mon thing to see ministers oppo.sing one another in piuliament 
upwn measures that in modem times would be supported by a 
united cabinet. .As the change from government by prerogative 
to government by parliament, consequent upon the Revolution 
of 1O88, developed, and the House of Commons became more 
and more the centre and force of the state, the advantage of 
having ministers in the legislature to explain and defend the 
measures and policy of the executive government began to be 
appreciated. 'The public authority of the Crown being only 
exercised through the medium of ministers, it became absolutely 
necessary that the advisers of the .sovereign, who were respon¬ 
sible for every public act of the Crown as well a.s for the general 
policy they had been called upon to administer, should have 
seats in both Houses of Parliament. Still nearly a century had 
to elapse before political unanimity in the cabinet was recognized 
as a political maxim. From the first parliament^ ministry of 
William III. until the rise of the second Pitt, divisions in the cibi- 
net were constantly occurring, and a prime minister had mdre 
to fear from the intrigues of his own colleagues than from Ihe 
tactics of the opposition. In 1812 an attempt was made to form 
a ministry consisting of men of opposite pobtical principles, who 
were invited to accept office, not avowedly as a coalition govern¬ 
ment, but with an offer to the Whig leaders that their friends 
should be allowed a majority of one in the cabinet. This offer 
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was declined on the plea, that to construct a raSinet on “ :i 
system of povmteraotfon was inconsistent wtiH the prosedution 
of any unffonn and beaefidal course of poHcy.” ^rom that 
data it has been an estobbshed prindple that all c^inets are to 
be formed on some fmsis of political ueion agreed upon by the 
members when they acc^t office together. It is now also dis¬ 
tinctly understood that the members of a cabinet are jointly and 
severally responsible for each other’s acts, and that any att^pt 
to distinguish between a particular minister and his colleagues in 
such matters is unconstitutional. 

During the 15th century the power of ministers wa.s greatly 
extended, and their duties became more distinctly marked out. 
As now interpreted, the leading principles of the British constitu¬ 
tion are the personal irresponsibility of the sovereign, the respon¬ 
sibility of ministers, and the inquisitorial and controlling power 
of parliament. At the head of affairs is the prime minister (f/.e.), 
whose duties are more general than departmental; and the other 
members of the administration, whose work is exemplified by 
the titles of their offices (the more important of wliii-h are treated 
separately), are the lord high chancpllor, the lord president of 
the council, the lord privy seal, the first lord of the treasmy, 
the five secretaries of .state (home, foreign affairs, colonies, war, 
India), the chancellor of the exchequer, the secretary for Scot¬ 
land, the chief secretary to the lord-lieutenant of Ireland, the 
postma.ster-general, the presidents of the board of trade, the 
local government hoard, the lioard of agriculture and the 
board of education (all of which were originally committees of 
the privy council), the chancellor of the duchy of Lancaster 
and the first lord of the admiralty. These arc llie more impor¬ 
tant members of the administration, and they are generally in 
the cabinet. The subordinate members of the administration, 
some of whom are occasionally invited to join the cabinet, 
while others are never in it, are the parliamentary and financial 
secretary to the admiralty, the parlmmentary mider-secretarics 
of the home, foreign, war, colonial and India offices, the board 
of trade, local government and board of education, the junior 
lords of the treasury (a.ssistunt *’ whips ”), the financial secretary 
and patronage secretary to the treasury (the senior “ whip ”). 
the first cummis.sioiicr of works, the paymaster-genera), and the 
attiinicy-gcncral and solicitor-general. There are in addition 
the lord advocate and the solicitor-general for Scotland, the lord- 
lieutenunt and lord chiincellor of Ireland (who are sometimes 
members of the rabinet), and the attorney-genera! anJsoKcitor- 
general for Ireland. 

Tablii of Lord TREAscKEKf, or Fir.st I.orus of ibc 
Treabcuv 

fXhe title was at first lorti treasurer, except when the treasury 
was put in commission. Ultimately special rank wa.s gfven to one 
of the cnmmis.sioners as first lord ot the treasury. From the 
time of the earl of Kssex (lOyg) the name given is that of the hrsi 
lords, with the exception of the three printed in rtalics. In modem 
times the first lord of the tnaumry has usu-ally, but not invariably, 
been the head of the government or prime minister. A list of the 
Prime Ministers is given m the article Prime Minister. 
root. Lord Buckhurst, cr. Earl 1640. Interregnum. 

of Dorset 1O04, lOOo. Sir E. Hyde and others. 

1008. Earl of Salisbury. (Commissioners.) 

1O12. Earl of Nortliampton and 1000, Earl of Southampton. 

others. (Commissioners.) 1607. Duke of Albemarle auu 
10T4. Earl of Suffolk. others. (Couunissioneri.) 

I 0 x 8 . Archbishop Abbot and r072. Lord Qifford. 

others. (Cummissiouers.) i<>73. Viscount Dunblane, cr. 

1620. Sir H. Montagu, cr. Vis- Earl of Danby 1674. 

count Maudeville 1620. 1(179. Earl of Essex. 

1621. Lord Crauficld, cr. Earl of 1(179. Lord Hyde, cr. Earl of 

Middlesex 1O22. Enebester 1682. 

1(124. Sir [. Ley, cr. Lord Ley 1(184. Lord Godolphin. 
lt>2S, and Earl of Mori- 1(187. Bcllasvse. 
borough l()2(j. 1(189, Earl of Monmouth. 

1628. laird Weston, cr. Earl of 1(190. Viscount Lonsdale. 

Portland 1(133. Kigo T.nrd Godolphin. 

IC133. Archbishop Laud and 1(197. t. Montagu, cr. Earl of 
others. (Comnissioneis.) Halifax 1700. 

1(13(1. W. fuxon, Bifdtop of Loo- 1699. Earl of Tankcrville. 

don. 1700. Lord Godolphin. 

>641. Sir E. Littleton and others. 1701. Earl of Carlisle. 

((ommissioners.) 1702. Lord Godolphin. 

i(H 3 ' Lord Cottington. 1710. Earl Poulett. 



1711 . Earl of Oxford. 

1724. IMt* of Skmaiilirp. 

1714. Bari of Halifax. 

>715. EarlofCarliale.’ 

1715. Sir B. Walpole. 

1717. lord Stanhow. 

1718. Earl of Sandwland. 

1721. Sir R. Wa^le. 

1742. Earl of Wilmington. 

1743. H. Pelham. 

1754. Duke of Newcastle. 

1756. Duke of Devonshire. 

1757. Duke of Newcastle. 

17G2. Earl of Bute. 

17(13. G. Grenville. 

17(15. Marquess of Rockingham. 
17(1(1. Duke of Grafton. 

1770. Lord North. 

1782. Marquess of Rockingham. 

1782. Earl of Shelburne. 

1783. Duke of Porttand. 

1783. W. Pitt. 

i8oi. H. Addington. 

1804. W. Pitt. 
iSod. Lord Grenville. 

1807. Duke of Portland. 

1807. S. f’erceval. 

1812. Earl of Liverpool. 

1827, G. Ganning. 

1827. Viscount (iodeiich. 

1828. Duke of Wellington. 

1830. Earl Grey, 

1834. Viscount Melbourne. 

1834. Sir 1 (. Peel. 

Table of Lord Cha.xcellous 
1003. Sir T. Egerton, L.K., ci'. 
Lord Ellesmere 1(103, and 
Viscount Brackley 1(11(1. 
11/I7. Sir E. Bacon, L.K.. cr. 
Lord Verulam 1O18, 
and Viscount St Albans 
1021, 

Tli2i. J. Williams, Bishop of 
Lincoln, L.K. 

n>25. Sir T. Covonlry, L.K., cr. 

I gird Ckiventry 1(128. 
1(140. Sir |. Idnch,' L.K., cr, 
T-ord i'jjich 1I140. 

1(141. Sir It. LitUuUui, L.IC, 
cr. Lord Lyttelton 1041, 
1(145, Sit Lane, L.K. 

1(149. Tnterregmiin. 
i(j(iu. Su' E. Hyde, C., cr. Lord 
Hyde KiGo, and Earl of 
Clarendon 1(1(11. 

1(1(17. Sir O. Bridgemaji, L.K. 
1(172. Earl of Shaftesbury, C. 
1(173. Sirll.Finch, L.K,.a'. Lord 
Finch 1O74, (i. 1O75, 

cr. Earl ol Nuttinghain 
t(i8i. 

111K2. Sir F. North, L.K., cr. 

Lord Gullfunl 1(183. 

1(185, Lord Jefircys, C. 

1(190. Sir J, Maynard and others. 

(Commissioners.) 

1(190. Sir J. Trevor and others. 

(Commissioners.) 

1693. Sir J' Somers, L.K., C., 
cr. Lord Somers 1(197. 

1700. Sir N. Wright, L.K. 

1705. W. Cowper, L.K., cr. Lord 
Cowper 170b, C. 1707, 
1710. Sir T. Trevor and others. 

(Commissioners.) 

1710. Sit S. Harcourt, L.K., cr. 
Ijird Harcourt 1711, C. 
1713. 

1714. Lord Ctowper, C. 

1718. Sir R. Tracy and others. 

(Commissioners.) 

1718. Lord Parker, C., cr. Earl of 
Macclesfield 1721. 

1725. Sir J. Jekyll and others. 

(Commissioners.) 

1725, Lord King, C. 

1733. Lord Talbot of Hcnsol, C. 
1737. Lord Hardwicke, C,, cr. 
Earl of Hardwicke 1754, 


1835. Viacount Melbourne, 
i«4i. SiPR. IM. 

1«46. LoM ]. RMeell, cr. Earl 
' Roeaell iWx. ' 
183a. Earl of Dert^; 

■ t832. Ear! of AberoM. 
tSis. ViKount Palmeratea. 

1B38. Earl of Derby. 

1839. ViscoBirt Putaerstoa. 

1863. Eart Muaselt.. 
i86b. Earl of Derby. 
t868, B. DiRrodl. 

1868. W. £. Gladstone. 

1874. B. Disraeli, «r, Earl at 
Beaconsfield 1878. 

1880. W. E. Gladstone. 

1885. sir StwOonl Northcote, ot. 

Earl of Iddesleigh 1885 
(prime minister. Mexquess 
of Saliebury). 

188b. W. E. Gladstone. 

1886. Marquess of Salisbury, 

1887. W, H, Smith (prime inimiB- 

tsr, Lord Satbbury), 

1891. A. J. Balfour, (prime miiijs> 

ter, Lord SaJisbuiy). 

1892. W. E. Gladstone. 

1894. Earl of Ro.sebery. 

1895. A. J. Balfour (prime miaie- 

ter, Leed Salisbury till 
1902). 

1905. Sir H. Campbell-Banner¬ 
man. 

1908. H. H. A.squith. 

(C.) OR Lord Krersks (L.K.) 
175(1. Sir ]. Willes and others, 
(Commissioners.) 
t?:,;. Sir R, Henley, L.K,, cr. 
Lord Henley and C. 17(10, 
Earl of Northington 1764. 
17(1(1. Lord Camden, C. 

1770, Charles Yorkc, C. 

1770. Sir Si. S. Smythe and 

others. (Ckimmisaioneta.) 

1771. Lord Apsley, C., succeeded 

as Earl Bathurst 1775. 
i 77 «. Lord Thurlow, C. 

1783. Ixird Loughborough aud 
others. (Comniissioiiets.) 
1783. Lord Thurlow, C. 

1792. Sir J. Eyre and others. 

(Commissioners,) 

1793. I,ord Loughborough, C., 

cr. Earl ot Ko.sslyn 1801. 
1801. Lord Eldoa, C. 

180b. Lord Erskiuc, C. 

1807. Lord Eldon, C. 

1827. Lord Lyndhnist, C. 

1830. Lord Brougham, C. 

1834. Lord I^ndhurst, C. 

1835. Sir C. C. Pepys and others. 

(Commissioners.) 

1830. Lord Cottenhani, C. 

1841. Lord Lyndhurst, C. 

184b. Lord Cottenham, C. 

1850. Lord Langdale and others, 
(CommissioDers,) 

1850. Lord Truro, C. 

1852. Lord St Leonards, C. 

1852. lord Cranworth, C. 

1858. Lord Chelmsford, C. 

1859. Lord Campbell, C. 

18(11. Lord Westbuiy, C. 

1803. Lord Cranworth, C. 
i8b6. Lord Chelmsford, C. 

1868. Lord (iaiias, C. 

1868. Lord Hatherlcy, C. 

1872. lord Sclborne, C. 

1874. Lord Caira^ C., cr. Bail 
Cairns 1878. 

1880. Lord Selbonie, C., cr. Earl 
of Sefborne 1882. 

18S5. Lord HaUbury. C. 
i88h. Lord HersicheU, C. 
i8Sb. Lord Halsbury, C. 

1892. Lord HerseboU, C. 

1895. Lord Balsbuiy,C.,ct. Earl 
of Halsbury 1898. 

1905. lord Lorebum, C. 
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Table of Secretaries of State 


[The eubstitation of two secretaries for one was the consequence of the increase of business. There was no distinction 
of departments, each secretary taking whatever work the king saw fit to entrust him with. During the reigns of the first two 
Stuarts, however, there was a tendency to entrust one secretary with the correspondence with Protestant stem and their allies, 
and the other with the correspondence with Catholic states. Probably in the reign of Charles II., and certainly as early as 
1691, two departments, the Northern and the Southern, were instituted. In 1782 the departments were changed to Home and 
Foreign. A third secretary of state was appointed in 1794, and be was called the Seimtaiy for War and the Colonies from 
j8oi to 1834, when the work was divided, and the War and Colonial Secretaryships were instituted. The Secretary of State for 
India was appointed in 1B38.] 


1603. Sir R. Cecil, cr. Lonl Cecil 

1603, Viscount Cranborne 

1604, Earl of Salisbury 
1O05. 

i 6 i 2 . Vacant. 

1614. Sir R. Winwood. 

1613. 

i(ii8. Sir R. Nannton. 

I()i9. 

1823. Sir E. Conway, cr. Lord 
Conway 1023. 

1625. 

1625. 

1628. Viscount Dorchester. 

1632. Sir F. Windebank 

1040. 

1641. Sir E. Nicholas. 

1642. 

'<>4.1. 

1643. Interregnum. 
iMk). Sir £. Nicholas. 
iW>2. Sir H. Bennet, cr. I'.arl 
of Arlington ifSjs. 

1668.' . 

1672. 

1O74. Sir J. Williamson. 

1678. Earl of Sunderland. 

1680. 

rfiHi. Lord Conway. 

108V Earl of Sunderland. 

r<>84. 

1084. 

ibSd. 

if>8g. Earl of Shrew.sbury. 

1690. Viscount Sidney. 

1692. Sir J. Trenchard. 

't>94. 

1(195. Sir W. Trumbull. 

T(>97. 1. Vernon. 

1700. sir C. HedgeM 

1701 . 

1702 . 

1704. 

170(1. Earl of Sunderland 
1708. 

1710. Lord Dartmouth, cr. Earl 
of Dartmoutli 1711. 

(7i,V W. Bromley. 

1714 J. Stanhope, cr. Earl Stan¬ 
hope T718. 


Sir T. Lake. 
Sir G. Calvert 


Sir A. Morton. 
Sir ]. Cuke. 


Sir H. Vane. 

Viscount Falkiand. 
Lord Digby. 

Sir W. Morrice. 


Sir J. Trevor. 
Henry Coventry. 


Sir L. Jenkins. 


S. (todolphin. 

Earl of Middleton. 
Viscount Preston. 
Earl ol Nottingliam. 


Earl of Shrewsbury. 


Earl of Jersey. 

Earl of Manchester. 

Earl of Nottingham. 

R. Harley, cr. liarl of Oxford 1711. 

H. Boyle, cr. Baron Carleton 
1714. 

H. St. John, cr. Viscount Boling- 
broke 1712. 

Viscount Townshend. 


1717. Earl of Sunderland. . J. Addison. 

1718. Earl Stanhope.. . . J. Craggs. 

1721. Viscount Townshend. . Lord Carteret. 

1724.Duke of Newcastle. 

1730. Lord Harrington. 

1742. Lord Carteret, became 
Earl Granville 1744. 

1744. Earl of Harrington. 

174O. Earl Granville. 

1746. Earl of Harrington. 

174(1. Chesterfield. 

1748. Duke of ^dford. 

1751. Earl of Holdemess. 

1754.Sir T. Robinson, cr. Baron 

Grantham 17O1. 

17-,-,.I . 11. Fox. 

175(1.W. Pitt. 

1701. Earl of Bute. 

1761.Earl of Kgremont. 

1762. G. Grenville. 

1763. ^rl of Halifax. Earl of Sandwich. 

1765. Duke of Grafton. . H. S. Conway. 

170b. Duke of Richmond, 

1766. Earl of Shelburne. 

1708.Viscount Weymouth. 

1768. Earl of Hillsborough, Co/i - 
tiies. 

1768. Earl of Rochford. 

1770 .Earl of Sandwich. 

1771 .Earl of Halifax. 

1771.Earl of Sufiolk, 

1772. Earl of Dartmouth, Colonies, 

1775. Viscount Wemouth, cr. 

Marquess of Bath 1789. 

1776. lord G. S. Germaine, Colo¬ 

nies, 

1779.Viscount Stormont. 

1779. Earl of Hillsborough, cr. 

Marquess of Downshiio 1789. 

1782. W. Ellis, cr. Baron Mendip, 

1794, Colonies, 

Home Department, Foreign Department. 

1782. Earl of Shelburne. . . C. J. Fox. 

1782. Lord Grantham. . . I. Townshend, cr. Baron Sydner 

1783. Lord North. . . . C. J. h'ox. 

1783. Marquess of Carmarthen. Earl Temple. ^ 

1783. ...... Lord Sydney. 

1789. W. W. Grenville, cr. Baron ^ 

Grenville 1790. 

17IU. 11. Dundas. . . Lord Grenville. 



Home Department. 

Foreign Department. 

War and Colonial Department. 
H.DundaSjCr.ViactMelville 1802. 


Duke of Portland. 

Lord Grenville. 

x6oi. 

Lord Pelham, ait. Earl of Chichester. 

Lord Hawkesbury. 

Lord Hobart, aft. Earl of 

1603. 

C. P. Yorke. 

[Buckinghamshire. 

1804 

Lord Hawkesbury. 

Lord Harrowby ... . . 

Earl Camden. 

180‘S 


Lord Mulgrave . 

Viscount Castlereagh. 

l8o'>. 

Earl Spencer. 

C. J. Fox .... . . 

W. Windham. 

1807. 

Lord Hawkesbury, aft. Earl of Liverpool 

G. Canning . . 

Viscount Castlereagh. 

iSoo 

K. Ryder .. 

Earl Bathursl. 


1809. 


Marquess Wellesley. 

Earl Bathurst. 

1812 

Viscount Sid mouth (H. Addin^nf. 

■ Viscount Castlercagh, aft Marquess of 

1822. 

R. Peel. 

G. Canning [Londonderry 


1827. 

W. S. Bourne. 

Earl of Dudley. 

Viscount Goderich. 

1827. 

Marquess of Laosdowne .... 


W. Huskisson. 

1828. 

R. Peel.. , 

Earl of Aberdeen. 

Sir G. Murray. Wpon. 

Vuscount Goderich, aft. Earl of 

1830 

Viscount Melbourne. 

Viscount Palmerston .... 

183,^. 



E. G. S. Stanley,aft Lord Stanley 
and Earl of Derby. 

1S34. 

Viscount Duncannon.aft. Earl oi Bessborough 


T. Spring-Rice, aft Lord Mont- 

li34- 

H. Goulburn. 

Duke of Wellington. 

Earl of Aberdeen. [eagle. 

1*35- 

Lord J. Russell. 

Viscount Palmerston. 

. Lord Glenelg. 

1839. 


Marquess of Normanby. 

1839. 

Marquess of Normanby .... 

Sir J. Graham, Bart. .... 


Lord J. Russell. 

1841. 

Earl of Aberdeen .... 

Lord Stanley. 

1845. 


W. E. Gladstone. 

184b. 

Sir G. Grey. 

Viscount Palmerston. 

Earl Grey. [Humton. 

Sir J. S. Paklngton,-W. U)rd 

1852. 

Spencer H. Walpole. 

■wconnt Palmerston .... 

^— -:—— --— -- 

Earl of Malmesbnry. 

1852 

Lord J. Russell. 

Duke of Newcastle. 
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i8jj- 

1855. 

1855- 

T(V,S 


I85S. 

1859, 

1 1859. 

1803, 

1804. 
1865. 

l8(>(). 

1807, 

iSi.S, 


1870. 

1S74. 

1878. 


i 1880. 
' 1S8J. 

ISS-,. 


: 1880. 
! Isso, 
i isso. 


1887. 

1897. 
1894, 


'S95 


19”7. 

1904. 

1905. 

1908. 

1910. 


Home Department 
Sir G. Grey 


S. !L Walpole 


Foreign Department 
Earl of Clsrendno 


Pa"l of Malnips’i'j.'v 


Colonial Department. 
Sidney Herbert . 

Lord J. Ruseell. {1'aunton 
H. Labouebere, aft. Lord 
Lord Stanley 


War Dephrtnient '. 
Lord 1‘unnuro. 


Jonathan Peel. 


Home Department, 
S. 11. Walpole 


T. H. S. Sothcron- 
Estcourt. 

Sir G. Cornewall 
Lewis 

Sir G. Grey . 


S. H. Walpole 


H. A. Bruce, cr. 
Baron Aberdarc 
1873 

Sir K. A. Cross 


Sir W. V. Harcourt 


Sir R. A. Cross, cr. 
Visenunt Cross 
1880 


II. C. H. Childers . 
H. Matthews, cr. 
Viscount Llondatl 
1895 


II. H. Asquith 


Sir M White Ridley, 
cr. Viscount Rid¬ 
ley I two 

C. T. Ritchie, cr. 
Baron Kitclue ol 
Dundee 1905 
A. Akors-Douj,das. 


Foreign Department. 
Earl of Malmesbury 


Lord J. Ruiisell, cr. Earl 
Russell 1801 


Earl of Clarendon. 

Lord Stanley, aft. Earl 
of Derby 


Earl of Clarendon 

Earl Granville 
Earl of Derby 
Mar<iucss of Salisbury 

Earl Granville 

Marquess of Salisbury . 


Colonial Department, 
Sir E. G. E. L. Bulwer 
Lytton, cr. Baron 
Lj'ttoii i860 


Duke of Newcastle 


E. Cardwell. 

Earl of Carnarvon 
Duke of Buckingliam 
l^rl Granville 


Earl of Kimberley. 

Earl of Carnarvon 
Sir M. Hicks Beach, cr. 
Viscount St Aldwyn 
1906 

Earl of Kimberley 
Earl of Derby 

Sir F. A. Stanley, cr. 
Baron Stanley of 
Preston 1880, aft. 
Earl of Derby 


Earl of Rosebery . 
Karl of Iddesleigh 


Marquess ol Salisbury , 

Earl of Rosebery . 

Earl of Kimberley 


Earl Granyille 
E. Stanhope 


Sir 11. T. llnlland,cr.Vis 
count Knutsford 189;,. 
Marquess of Ripon 


Martjuess of Salisbury . 
Marquess of Lansdowne 


H. }. Gladstone, cr. 
Viscount Glad¬ 
stone 1910 


, Sir E. Grey. 


Wiiistoii S. Churchill. 


J Chamberlain 


lion. A. Lyttelton 
Earl of Elgin 

Earl of Crewe™ 


War Department. 
Jonathan Peel 


S. Herbert, cr. Lord 
Herbert of Iwa iSbi 
Sir G. C. Lewis. 

Earl de Grey and Ripon, 
ait. Marquess of Eipon.l 


Jonathan Peel 

Sir J. S. Pakington, aft. 

BiU'on Hampton 
E. Cardwell, cr. Vis¬ 
count Cardwell 1874 


G. Hardy 
F. A. Stanley 


H. C. E. Childers 
Marq. of 1 larting ton, aft. 

Duke of Dcvoiisliire 
W. H. Smith 


Viscount Cranbrook. 
H.Campbell-Bannerman 
W. H. Smith. 


E. Stanhope. 

11. Campbell-Banncrmai 1 


India Department. 
Lord Stanley. 


Sir C. Wood, cr. Viscount 
Halifax 1866. 


Viscount Ctanborne. 

Sir S. H. Northcote, cr. 

Earl of Iddesleigh 1885. 
Duke of Argyll. 


Marquess of Salisbury. 
G. Hardy, cr. Viscount 
Cranbrook 1878. 

Marquess of Hartington. 
Earl ol Kimberley. 

Lord R. Churchill. 


Earl of Kimberley. 
Viscount Cross, 


I 


Marquess of Lan,sdown'' 
lion. W. St J. Brodnek. 

H. O. Arnold-Korstcr . 
It. B. Haldane . 


Karl of Kimberley. ! 
H. H. Fowler, cr. Vi.S' 
count Wolverhamp¬ 
ton 1908. 

Lord G. Hamilton. 


Hon. W. St J. Brodrick, 
aft. Viscount Midleton. 
J. Morley, aft. Viscount 
Morley of Blackburn 


MINK, a name for certain large species of the zoological genus 
Puloriiis (Polecat), di.stinguisheci by slight structural modifica¬ 
tions and semi-aquatic habits. The two best-known species, 
so much alike in size, form, colour and habits that, although 
they arc widely separated geographically, some zoologists question 
their specific, distinction, are P. lutreoia, the Norz or Sumpjotter 
(marsh-otter) of eastern Europe, and P. vison, the mink of North 
America. The former inhabits Finland, Poland and the greater 
part of Russia, though not found cast of the Ural Mountains. 
I'orraerly it extended westward into central Germany, but it is 
now very rare, if not extinct, in that country. The latter is 
found in places which suit its habits throughout the whole of 
North America. Another form, P. sibiricus, from eastern Asia, 
of which much less is known, appears to connect the true minks 
with the polecats. 

The name may have originated in llie Swedish maenh applied 
to tlie European animal. Captain John Smith, in his History 
oj Virginia (1636), at p. 27 speaks of “ Martins, Powlecats, 
Weesels and Minkes,” showing that the animal must at that time 
have been distinguished by a vernacular appellation from its 


congeners. By later authors, as Lawson (1709) and Pennant 
(1784), it is often written “ Minx.” For the following descrip¬ 
tion, chiefly taken from the American form (though almost 
equally applicable to that of Europe) we are mainly indebted to 
Ur Elliott Coues’s Pur-bearing Animals of North America, 1877. 

In size it much resembles the English polecat—the length ol 
the head and body being usually from 15 to 18 in,, that of the tail 
to the end of the hair about 9 in. The female is considerably 
smaller than the male. The tail is bushy, but tapering at the 
end. The ears are small, low, rounded, and scarcely project 
beyond the adjacent fur. The pelage consists of a dense, soft, 
matted under fur, mixed with long, stiff, lustrous hairs on all 
parts of the body and tail. The gloss is greatest on the upper 
parts; on the tail the. bristly hairs predominate. Northern 
specimens have the finest and most glistening pelage; in those 
from southern regions there is less difference between the under 
and over fur, and the whole pelage is coarser and harsher. In 
eolour different specimens present a considerable range of varia¬ 
tion, but the animal is ordinarily of a rich dark brown, scarcely 
or not paler below than on the general upper parts; but the back 

XVIII. 18 












546 MINNEAPOLIS 


b usually the darkest, and the tail b nearly black. The under 
jaw, from the ohm about as far back as the angle of the mouth, is 
generally white. In the European mink the upper lip is also 
white, but, as thb occasionally occurs in American specimens, 
it fails as an absolutely distinguishing character. Besides the 
white on the chin, there are often other irregular white patches 
on the under parts of the body. In very rare instances the tail 
is tippwd with white. The fur is important in commerce. 

The principal charactcrbtic of the mink in comparison with its 
congeners is its amphibious mode of life. It is to the water what 
the other weasels are to the land, or martens to the trees, being as 
essentially aquatic in its habits as the otter, beaver or musk-rat, 
and spending perhaps more of its time in the water than it does 
on land. It swims with most of the body submerged, and dive.s 
with perfect ease, remaining long without coming to the surface 
to breathe. It makes its nest in burrows in the banks of streams, 
breeding once a year about the month of April, and producing 
five or six young at a birth. Its food consists of frogs, fish, 
fresh-water molluscs and crustaceans, as well as mice, rats, musk¬ 
rats, rabbits and small birds. In common with the other animals 
of the genus, it has a very peculiar and dbagreeablc effluvium, 
which, according to Dr Coues, is more powerful, penetrating 
and lasting than that of any animal of the country except the 
skunk. ("'• F.) 

MINNEAPOLIS, the largest city of Minnesota, U.S.A., and 
the county-seat of Heimepln county, situated on both banks of 
the Mississippi river at the Falls of St Anthony and imme¬ 
diately above St Paul. Pop. (1870), 13,066; (1880), 46,887; 
(1890), 164,738; (1900), *02>7 i 8; (190O, estimate), 273,825. Of 
the total population in 1900, those of foreign parentage (both 
parents foreign-born) numbered 118.946, and there were 61,021 
of foreign birth, including 20,035 Swedes, 11,532 Norwegians, 
7335 Germans, 5637 English-Qinadians, 3213 Irish, 2289 
English, 1929 Russians, 1706 French-Canadians and 1133 
Austrians. Minneapolis is served by the Chicago Burlington ft 
Qumey, the Chicago Great Western, the Chicago Milwaukee 
it St Paul, the Chicago it Northwestern, the Chicago Rock 
Island & Pacific, the Great Northern, the Minneapolis & 
St Louis, the Minneapolis St Paul & Sault Sainte Marie, 
and the Northern Pacific railways. It has also three 
terminal switching lines and the belt line of the Minnesota 
Transfer Company, serving both Minneapolis and St Paul. 
With St Paul, which is served by the same .system of railways, 
Minneapolis is the chief railway centre of the Northwest and 
one of the greatest in the United States, being the principal 
gateway to the commerce of the Canadian and Pacific north¬ 
west. There are a Union passenger station, and separate 
stations for the Chicago Milwaukee & St Paul, the Chicago 
Great Western and the Minneapolis & St Louis railways. 

The city is situated on a high plateau (800- 850 ft. above sea- 
level) above the river, and rovers an area of about 53 sq, m. It 
has an extensive system of boulevards, parkways and parks 
(aggregating 24O5 acres in 1908). Among the parks are Loring, 
near the centre of the city, in which is a statue of Ole Bull; 
Lyndale, in the south-west part of the city; Interlachen, just 
north-west of Lyndale; Glenwood, in the west of the city; Van 
Cleve, I,ogan, Windom and Columbia in the part of the city 
east of the Mi.ssissippi river; Riverside, on the south:west bank 
of the Missksippi; and Minnehaha Park, in w hich are the Minne¬ 
haha Falls, a beautiful cascade of the Minnehaha Creek (the out¬ 
let of Lake Minnetonka), near the Mississippi, with a fall of 
50 ft., well known from Longfellow’s poem “ Hiawatha.” Tlie 
numerous small lakes in the city (there are about 200 lakes in 
Hennepin county) have been incorporated in the park system; 
among them are Lake Harriet (353 acres; in Lake Harriet Park), 
Lake Calhoun (on which are extensive public baths). Lake 
Amelia (295 acres), Lake of the Isles fioo acres). Cedar Lake, 
Powder Horn Lake (in the park of that name) and Sandy Lake 
(in Columbia Park). Adjoining Minnehaha T’ark are the grounds 
(51 acres, given to the state by the city) and buildings of the 
Minnesota state soldiers’ home (1887); and 2 _m. beyond the 
Falls,,jrt, the junction of the Minnesota and Mississippi rivers, is 


the Fort Snelling Military Reservation (1819). Seven miles 
south-west of the limits of the city is Lake Minnetonka, one of 
the most famous summer resorts in the Northwest, a beautiful 
body of water 15 m. long, with a shore line of 150 m. encircled 
by undulating wooded hills. Among the most fashionable 
streets are Mount Curve, Clifton and Park avenues, all in the 
“ West Division ” or south-western quarter of the city. The streets 
in all parts of the city are of exceptional width and heavily 
shaded in the residential districts. There are handsome resi¬ 
dential suburbs. The court-house and city-hall, constructed 
of red Minnesota granite and completed in 1902 at a cost of 
about $3,500,000, is one of the finest municipal buildings m 
America. Other prominent buildings are the Masonic Temple, the 
Chamber of Commerce, the Lumber Exchange, the Bank of 
Commerce, the Auditorium; the buildings of the Metropolitan 
Life (formerly the Guaranty), the Security Hank, the North¬ 
western National Bank, tlie First National Bank, the Andrus, 
the New York Life, and the Young Men's Christian A.ssociauon; 
Hotel Radisson and West Hotel. Minneapolis is the see of a 
lYotestant Episcopal bishopria On the east side of the river 
are the buildings of the university of Minnesota (}.».). In 
Minneapolis are the Miimeapolis College of Physicians and Sur¬ 
geons (1883), the medical school of Hamline University; Augs¬ 
burg Seminary (Norwegian Lutheran, 1869), the United Church 
Seminary (1890), the Minnesota College (Swedish, 1905), the 
Minneapolis Normal School for Kindergartners, the Froebel- 
lian Kindergarten Normal School, Graham Hall and Stanley 
Hall, the Minneapolis School of Music, Oratory and Dramatic 
Art, and the Northwestern Conservatory of Music. Between 
Minneapolis and St Paul are the main buildings of Hamline 
University (Methodist Episcopal, co-edurational, 1854). The 
public library (more than 180,000 volumes in 1908) grew out of 
a private library, the Athenaeum (i860), was reorganized by 
Herbert Putnam (librarian from 1887 to 1891), and has several 
branches, the most notable of which is the Pillsbury Library 
(1904) on the east side; in its main building (Hennepin Avenue 
and loth Street) are the offices of the Minnesota Academy of 
Natural Sciences (1873), which, with the Society ol F'ine Arts, 
assisted in erecting the building in 1884. Among the hospitals 
and charitable institutions are the Minneapolis city hospital, 
the state hospital for crippled and deformed children, and 
Asbury Methodist, the Northwestern, the Deaconess’, the Swedish, 
the St Mary’s, the Maternity and the Si BarnaL)ii.s liospitals, 
Bethany Home, the Catholic orphan asylum, the Washburn 
orjihans’ home, the 1 ‘illsbury House (1906) where settlement 
work is carried on by the Plymouth Congregational Church, 
and several free dispensaries. The first newspaper in the ciu- 
was the St Anthony Express, which began publication in 1851; 
it is no longer in existence. In 1906 the city had, in addition to 
numerous weekly and monthly periodicals (English, Norwegian- 
Danish, Swedish, German, French), four dailies, the Tribune 
(1867), the /o«r»al (1878), and the Afeuir (1903),'all in English, 
and the Tidende (Norwegian-Danish), established as a weekly 
in 1851. 

The Mississippi river, which here has an average width of 
about 1200 ft., is crossed by 17 bridges (9 highway and 8 railway 
bridges). The Federal government undertook to deepen the 
channel by dredging and by making two dams and two locks 
between the Chicago St Paul Minneapolis & Omaha railway 
bridge in St Paul and the Washington Avenue bridge in Minne¬ 
apolis—a distance of 11'4 m.—from 2 or 3 ft. to 6 ft., and to make 
the river regularly navigable as far as the Washington Avenue 
bridge, Minneapolis; the project, first adopted in 1894 and modi¬ 
fied in 1907, was 70 % completed in July 1908, and up to that 
time $:,o6:,397 had been spent on the work. The enormous 
water-power of the Falls of St Anthony, yielding about 
40,000 h.p., has been the principal factor in making Minnea¬ 
polis a great manufacturing centre. The rapid erosion of the 
soft limestone bed at one time threatened the destruction of the 
power, but this has been prevented by an enormous apron and 
an artificial concrete floor (completed in 1879). Additional water¬ 
power (25,000 h.p.) is derived from Taylor’s Falls on the St Croix 
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river. The proximity of the rich wheatfields of the north¬ 
west, and the extensive timbw forests, have made Minn^olis 
the greatest lumber ^ flour centre in the world. The impor¬ 
tance of the flour mamfacturmg industry was ori^oally due to 
the excellent water-power available, and dates from the intro¬ 
duction of improved roller-mill methods in the early ’seventies, 
although there were successful mills in operation twenty years 
earher. ‘ The enormous flour-mills of Minneapolis (ss in 1907) 
are perhaps the most interesting sights of the city. Their aggre¬ 
gate daily capacity is over 80,000 barrels, the largest of them 
^vmg a capacity of 15,000 to 16,500 daily. In 1905 the value of 
the city’s flour and gnst mill products was $61,754446,51*6 % 
of the total value of the city’s factory product, and 8'8 % of 
the value of the flour and grist mill products of the entire 
United States.' Food preparations were valued m 1905 at 
$1,361493. Minneapolis is also the greatest primary wheat 
market in the world, its 40 or more elevators (of which those of 
the Washbum-Crosby Company, erected in 1907, are the largest) 
having a net capacity of about 35,000,000 busb^, and handling 
more than 90,000,000 bushels in 1908. Its commerce in other 
grains is aim extensive; in the amount of barley received and 
shipped Minneapolis surpasses any other city in the United 
States, and in receipts and shipments of rye is second only to 
Chicago. The Mississippi river above Minneapolis is made to 
serve, by means of a series of extensive log-booms, as the princi¬ 
pal source of supply to the great saw-mills, of which there are 
here some of tlie largest in the world, with a combined capacity 
of 3,500,000 ft. a day, and with an average annual cut of 
575,000,000 ft. The total value of the lumber products in 
1905 was $9,960,842 plumber and timber, $5,816,726; planing- 
mill products, includmg sash, doors and blind.s, $4,144,116). 
Other important manufactures with the product-vdue of each 
m 1905 were malt liquors ($1,185,525), foundry and machine 
shop products ($2,820,697), structural iron-work ($1,991,771), 
steam railway car construction and repairing ($2,027,248), 
patent medicines ($1,715,889), furniturc($i,238,324), cooperage 
($1415,360), and hosiery and knit good.s ($957,455). The to^ 
value of the factory product was $94407,774 in 1900, and 
$121,593,120 in 1905, an increase of 28 8 %; in 1905 the 
value of the factory product was 39*5 % of that of the entire 
state. 

Minneapolis is governed under a charter adopted in 1872 
,when St Anthony and Minneapolis were consolidated) and 
frequently amended, it provides for the election of a mayor, 
treasurer and comptroller for two-year terms; for elected bowds 
of control for library, parks and education, and for a unicameral 
city council, half of which is chosen every two years for a term of 
four years. The mayor, whose veto may be nullified by an 
adverse vote of two-thirds of the council, has very limited 
appointing powers, the head of the police department being the 
most important of his appointees. The city council elects the 
city clerk, city attorney, city engineer, chief of the fire depart¬ 
ment and most of the minor officers. Under a provision of the 
charter adopted in 1887 saloons are not permitted outside the 
“ patrol limits of the business district ”; so that there are no 
saloons in the residential districts of the city. The municipality 
owns the waterworks system, the water supply being obtained 
from the Mississippi river. 

History .—The first recorded visit of a European to ihe .site 
of Miimeapolis was that of Father Louis Hennepin, the French 
Jesuit missionary, who discovered and named the Falls of St 
Anthony, in 1680; but it is almost certain that he wa.s preceded 
by some of the adventurous coureurs des bois, few of whom left 
records of their extcn.sive wanderings, and Radisson and Grose- 
illiers seem to have visited tliis region two dccade.s before Henne¬ 
pin. The land on which the city lies, being divided by the 
Mississippi river, was for many years under diSerent .sovereignties, 
the ea.st side becoming United States territory at the close of 
the War of Independence, while the west side, after being under 
Spanish and French rule, did not become a part of the United 
States until the piachasc of Louisiana in 1803. In 1766 the 
site was visited by the .American traveller, Jonathan Carver, 


and in 1805 by Lieut. Zebulon M. I 4 ke; the militaiy reserve 
which Pike bought from the Indians included a greater portion 
of the west side of the present city^ After the erection of Fbrt 
St Anthony (1819; later called Fort Snelling), a water-power 
saw-mill was erected (1822) to saw himber for the fort on the 
east bank of the river at the Fails of St Anthony. Later flour 
was also ground in this mill , which thus became the forerunner 
of the greatest of the city’s industries. Gradually as the Indian 
land tides became extinguished the east bank was settled. The 
first setdement on the west bank was made by Colonel John H. 
Stevens in 1850, but the land was not opened to setders until 
1855. The village of St Anthony, on the east side of the dver, 
was incorporated in 1855; Minneapolis, on the west bank, was 
incorporated in 1856. St Anthony became a city in i860, 
and Minneapolis, which then had only 2564 inhabitants, soon 
outstripped its neighbour after the Civil War, and received a 
city charter in 1867. In 1870 Minneapolis alone had 13,066 
inhabitants (18,079 with St Anthony), and in 1872 the two cities 
were united under the name of Minneapolis. The Republican 
National Convendon met in Minneapolis in 1892 and renominated 
President Benjamin Harrison. 

Authorities. —Isaac Atwater, History of the City of Minneapolis 
(2 voIe., New York, 1893); G. H. Warner and C. M. Koote, History of 
Hennepin County and Oie City of Minneapolis (Minneapolis, 1881); 
HudEon’.s Dictionary of Minneapolis and Vicinity (Minneapolis, 
annually); A. Morrison, The Industries of Minneapolis (Minneapolis, 
1B85); S. P. Snyder and H. K. Macfarlane, Historical Sketch of .Ht 
Anthony and Minneapolis (Philadelphia, i8j6); and C. B. Elliott's 
" MinneapoUs-St Paul " in L. P. Powell's Histone Towns of the 
Western States (New York, 1901). 

MINNESINGERS (Ger. Minnesinger from Minnt, love), the 
name given to tlie German lyric poets of the 12th and 13th 
centuries. The term Minnesang, striedy applicable to the poems 
ex()ressing the homage {Minnedienst) rendered by Uie knight 
to liis mistress, is applied to the whole body of lyric poetry of 
the period, whether dealing with love, religion or politics. The 
idea of amour eourtois, with its excessive worship of woman, its 
minute etiquette and its artificial sentiment, was introduced 
into German poetry from Provencal literature; but the German 
Minnesang was no slavish imitation of the poetry of the trouba¬ 
dours. Its tone was, on the whole, far he^thier and more sin¬ 
cere, reflecting the dificrence between the simple conditions of 
German life and the older and corrupt civilization of I’rovence. 
The minne-singer usually belonged to the lower ranks of the 
nobility, and Ills verses were addressed to a married woman, 
often above him in rank; cnasequently the commonest lyric 
themes arc the lover’s hopeless devotion and complaints of the 
lady’s cruelty, expressed with a somewhat wearisome iteration. 
That real passion was sometimes present may be safely assumed, 
but it was nut witliin the rules of the game, which corresponded 
fairly closely to the later sonneteering conventions. The poet 
was not permitted to give the lady’s name, or to betray her 
identity; and a direct expression of passion would also have 
contravened tlie rules. The poems were from the first sung in 
open court to a melody {Weise) of the poet’s own composing, 
with the accompaniment of a fiddle or small harp. That 
the mitmesinger was no improvisatore is evident from the 
complicated forms of his ver.se, which were partly borrowed from 
the Provencal, but possibly owed something to t^ Latin rhymed 
verse 1 of the wandering scholars. The older songs consisted 
of a single strophe cast in three divisions, two (known as Stollen 
or doorposts) identical in form, stating and developing the 
argument, the third (Abgesang) of diflerent form, giving the con¬ 
clusion. Later on, two or more strophes were used in a single 
poem, but the principle of their structure was retained. In this 
form were cast the Tagelied, a dialogue describing the parting of 
lovers at d.awn; and the crusading song. Side by side with these 
existed the Spruch, written in a single undivided stanza, destined 
for recitation and often cast in the form of a fable. The lay 
(LeicA) was written in unequal strophes, each formed of two equal 
divisions. It was applied in the first instance to sacred lyrics, 

I See the Jarmiiia Uwrana, ed. J. A. Sclimeller, 4th cd., Breslau, 
1904. 
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and was iint used in love poems by the Alsatian minnesinger 
Ulrich von Gutenberg. 

The origin of the native lyric, which flourished especially in 
Austria and Bavaria, is perhaps to be sought in the songs which 
accompanied dancing. These were not necessarily love songs, 
but celebrated the coming of spring, the gloom of winter. See., 
the commonplaces of Minnesang throughout the two centuries 
of its existence. The older lyrics, which date from the middle 
of the i2lh century, are simple in form and written in the ordi¬ 
nary epic metres. The earliest minnesinger whose name has come 
down to us is Der von Kiirenberg (ft. c. 1160), a scion of an 
Austrian knightly family whose castle lay on the Danube, west 
of Linz. These songs, however, contradict the root idea of 
Minnedienst, since the lady is the wooer, and the poet, at the 
most, an acquiescent lover. They take the form of laments for 
an absent lover, complaints of his faithlessness and the like. 
Among the other Austrian and south German lyrists who show 
small trace of foreign influence was Dictmar von Aist (d. c. 1171), 
though some of the songs attributed to him seem to be of later 
date. While the love-song remained in the hands of noble 
singers, the Spruch was cultivated by humbler poets. The elder 
of the two or three poets concealed under the name of Spervogel 
was a wandering singer who found patronage at the court of the 
burgraves of Regensburg, one of whom himself figures among 
the earlier minnesingers. 

The characteristic period of German Minnesang begins at 
the close of the 12th century with the establishment of the 
Provencal tradition in western Germany through the poems of 
Heinrich von Veldeke and Friedrich von Hausen. National 
elements abound in Vcldeke’s songs, although the amour courtoh 
dominates the whole; Friedrich von Hausen (d. 1190) followed 
Provencal models closely. The long crusading song Sie darj 
mich des Zihen niel, is a good example of his powers. A close 
disciple of the troubadours Peire Vidal and Folquet de Marseille 
was the Swiss Count Rudolf von Fenis.* The greatest name 
among the earlier minnesingers is that of Heinrich von Morungen, 
a Thuringian poet who lived on in popular story in the ballad ol 
“ The Noble Moringer.” He brought great imaginative power 
to bear on the common subjects of Minnesang, and his poetry 
hiiF. a very modem note. The formal art and science of Minnesang 
reached full development in the subtle love-songs of Reinmar, 
the Alsatian “ nightingale of Hagenau.” Uhland aptly called 
him the “ scholastic philosopher of unhappy love.” As a 
metrist he developed a greater correctness of rhyme, and a better 
handling of German metres. He became a member of the 
court of Duke Leopold V. (d. 1194) of Austria, and there Walther 
von der Vogelweide (y. v.) was first his disciple, and then perhaps 
his rival. Walther, the greatest of medieval (ierman lyric 
poets, had Reinmar’s technical art, but in feeling was .more 
nearly allied to Morungen. He raised the Spruch to the dignity 
of a serious political poem, which proved a potent weapon 
against the policy of Innocent Ilf. In izof at the court of 
Hermann, landgrave of Thuringia, he met Wolfram von Eschen- 
bach, who is said to have taken part in the tourney of poets 
known as the Wartburgskrieg, made world-famous through Wag¬ 
ner’s Tannhduser. The Tagelieder of Wolfram giveTiim a high 
place in Minnesang, although his fame, like that of Heinrich 
von Veldeke and Hartmann von Aue, chiefly rests on his epics. 
A new style—called by l.achmann liofische Dorjpoesie —was 
marked out by Neidhart von Reuental (d. c. 1*40), who be¬ 
longed to the lesser Bavarian nobility. He wrote songs to 
accompany the dances of the village beauties, and comic and 
realistic descriptions of village life to please the court. He was 
acknowledged by the Mcistersinger as one of the twelve masters 
of song. Nevertheless, with him the decadence may be said to 
have begun. 

The Styrian poet Ulrich von Lichtenstein (d. c. 1275) uncon¬ 
sciously caricatured chivalry itself by his Frauendienst, in which 
he relates the absurd feats which he bad undertaken at his 
lady’s coifimand, while Steinmar (ft. 1276) deliberately parodied 

df ll , count of Neuenburg (d. 1196), or, according to soihc, 
itViiiltew of his who died in 1237. 


court poetry in his praises of rustic beauty and good living. In 
the lays, songs and proverbs of Tannhauser something of both 
elements, of the court and the village, is to be found. He seems 
to have lived as a wandering singer untAsdS, and there very 
soon grew up round his name the Tannhauser myth which has 
so little foundation in his life or poetry. The Austrian poet 
Reinmar von Zwetcr (d. e. 1260) left some hundreds of Spriiche 
political or social in their import. Among the princes who 
practised Minnesang were the emperor Henry VL, though the 
two songs preserved under his name are of doubtful authenticity, 
Duke Henry IV. of Breslau (/f. 1270-1290), King Wenccslaus II, 
of Bohemia, the margrave Otto IV. of Brandenburg, Wizlaw IV., 
prince of Riigen and the unhappy Conradin, the last of the house 
of Hohenstaufen, beheaded by the order of Charles of Anjou 
before he reached his seventeenth year. 

The didactic motive came more and more to the front in the 
13th century. The wandering'Swabion poet Marner (d. c. 1270) 
cultivated especially the Spruch, laughed at the Provencal and 
courtly tradition, and there is no very great step from his learning 
and his feuds to the conditions of Meistersang. Heinrich von 
Meissen(ia5o-i3i9), known as “ Frauenlob ” (” ladies’ praise ”), 
was one of the last minnesingers, and his pedantry and virtuosity 
entitle him to be called the first mcistersinger. 

Bibliografhy.—T he chief MSS. containing the work of the 300 or 
more minnesingers whose work has been partially preserved, are 
the old Heidelberg MS. (13th century), tlie Weingarten—Stuttgart 
MS. (14th century) and the Great Heidelberg MS. (14111 century), 
formerly known as the Manasse MS, This last is the most compre¬ 
hensive of all. The collection on which it is based was made by 
Kiidiger Manasse (d. 1304) and his sun Johannes at /.urich. It is 
quaintly illustrated with imaginary portraits of the poets (that of 
Hartmann von Aue in full armour with closed vizor I), and pictures 
of their coats of arms. It was printed by F. ITaff (Heidelberg, 1899). 
The completest collection of the imnnesingets’ verses is It H. von der 
Hagen, Veulsche Liederdichter des mdlften, dreiceknltn und vtersehnlen 

ahrhunderls (4 vuls., Leipzig, 1838), vui. iv. ol which cuntuius 

iograpliical matter and a discussion of the music; K. Lachmann and 

M. Haupt, lies Mimiesangs Friihling (3rd ed., edited F. Vogt, Leipzig, 
1882) is a collection of the minnesingers earlier than Walther von 
der Vogelweide; there is a comprehensive selection of 97 mimiesingers 
by Karl Bartscli, Deutsche LtederdiMer des iwul/ten Ins vieriehnten 
Jahrhunderls (ed. W. Golther, llerlin lyoi) with hio-hihliograpliical 
account of individual minnesingers; see also F. I’fafl, Her Minnesang 
der 13 bis 14 Jahrhunderts, pt. i. (Stuttgart, 1892). Englisli trans¬ 
lations of early German lyrics are F. C. Nicholson, Old German Love 
Songs, translated from the minnesingers of the iztli to I4tli centuries 
(London, 1907). See also WAi.rmiK v. d. Vogei.weidl, 

Of historical and critical work on the minnesingers, see K. Goedeke, 
Geschichte der deutschen IHchtung, vol. i. (Dresden, 1881); H. Fauh 
Grundrtss der gcrmanischen Philolngie, vol. ii. (Strasshurg, 

1901), where furtlier references will lie found; also A. IC. SchotUn^ 
Die .knjange des deutschen Minnesanges (Graz, i8g8); F. GriUw, 
Geschichte der Minnesdnget, vol. i. (I'adcrhoni, 1892); K. 

Reinmar der Atle und Walther von der Vogelweide (Lcipzigp46te); 
A. Schultz, Das hOpsche Leben zur Zeit der Mtnnesdnger (and ed,, 
Leipzig, 1889); J. Falke, Die ntterluhe Oesellschajt im Zcitalter des 
FrauencuUus (Berlin, no date). 

MINNESOTA, a North Central State of the United States of 
America. It is hounded on the S. by Iowa, on the W. by South 
and North Dakota—the Red River (commonly called the Red 
River of the North) separating it from the latter state—on the 

N. by the Canadian provinces of Manitoba and Ontario, being 
separated from the latter by the Luke of the Woods, Rainy 
River and Rainy Lake,and certain of their tributaries and outlets, 
and on the E. by Lake Superior and by Wisconsin, from which 
if is separated for the greater part of the distance by the Missis¬ 
sippi and St Croix rivers. It is the tenth state in size in the 
Union, with a total area of 84,682 sq. m., of which 3824 sq. m. 
are water surface.’*^ From north to south it is about 400 m. in 
length, extending from 43° 30' to 49° 23' 55" N. lat., and from 
east to west its width is about 354 m., lying between Icng, 89° 29' 
and 97° 15' W. 

The north-east part of the state is included in the Great Lakes 
Province, and the southern and western parts are in the Prairie 
Plains Province. The whole area of the state was formerly a « 
complexly folded mountainous region of strong relief, which was 

‘ In addition the state contains approximately 2514 sq. m. of 
Lake Superior. 
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afterwards worn down to a more nearly level surface, except in 
the extreme north-east comer, where ridges Of harder rock 
resisted erosion. Marine deposits were laid down oyer the south 
of the state after a submergence of the region; an uplift afterwards 
made of these deposits a coastal plain. The rather level surface 
of the “ worn down mountains ” of the north of the state 
and the coastal plain beds of the southern and western parts 
are now dissected by rivers, which make most of the state a 
rolling or hilly country, without strong relief. The average 
elevation is about 1275 ft. above sea-level or 600 ft. above the 
surface of Lake Superior. An extensive water-parting in the 
north central part of the state, an elevation whose inclination 
is almost imperceptible, determines the course of three great 
continental river systems. From this central elevation the land 
slopes off in all directions, rising again in the extreme north-cast 
corner, where the rugged granite uplift in Cook county, Imown 
as the Misquah Hills, reaches an altitude of 2230 ft., the highest 
point in the state; and in the south-west comer, where an dtitude 
of 1800 ft. is reached in the Cotcau des Prairies. Only in the 
valleys of the Red, Minnesota and Mississippi rivers does the 
elevation fall below 800 ft. In the southern and central portions 
of the state open rolling prairies interspersed with groves and 
belts of oak and other deciduous hard-wood timber predominate. 
A little north of the centre the state is traversed from north¬ 
west to south-east by the extensive forest known as the “ Big 
Woods,” in which al.so oak occurs must frequently. In the 
northern part of the state the great pine belt stretches from the 
head of Lake Superior westward to the confines of the Red 
River Valley, while along the north border and in the north-east 
the forest growth is almost exclusively tamarack and dwarf 
pine. More than three-fourths of the area of the state is arable, 
the small percentage of non-arable land lying principally in the 
north-ea-stern regions, which afford compensation in the form of 
rich mineral deposits. Of the three great continental river 
sy.stems above mentioned, the Red River and its tributaries 
drain the western and west central slope northward through 
Lake Winnipeg into Hudson Bay; the other two being the St 
Lawrence system, to which the St ].ouis River and its branches 
and several smaller streams flowing into Lake Superior con¬ 
tribute their waters by way of the Groat Lakes and the Missis- 
iiippi, which with its tributaries drains about two-thirds of the 
state into the Gulf of Mexico. A few rivers in the south drain 
into the Missis.sjppi through Iowa, while a smaller area in the 
extreme north is drained through the I.ake of the Woods and 
Rainy Lake into Hudson Bay. These river systems serve the 
threefold purpose of drainage, providing water communications 
(there being about 3000 m. of navigable waters in the state), 
and, by falls and rapids caused by glacial displacement of rivers, 
furnishing a magnifirent volume of water-power. The Missis¬ 
sippi river, whicli flows for about 800 m. within or along the 
borders of the state, has its principal sources in and near Dike 
Itasca. It affords facilities for the transport of logs by means 
of booms above Minneaptilis, and is navigable below St Paul; 
being half a mile broad where it reaches the border of the state 
at Hastings. At the Falls of St Anthony, St Cloud, Little Falls 
and other places, it provides ample water-power for manufac¬ 
turing purposes. Its two principal tributaries are the St Croix 
and the MinnesoU. The first, after having for about 135 m. 
(about 50 being navigable) formed the boundary between Wis¬ 
consin and Minnesota, enters the Mississippi at Hastings; the 
second, rising in Big Stone Lake on the western border, but i m. 
from Lake Traverse, the source of the Red River, enters the 
Mississippi from the south-west between St Paul and Minne¬ 
apolis after a course of about 450 m., about 240 of which are 
navigable at high water. Both furnish valuable water-power, 
which is true also of the Cannon and Zumbro rivers flowing 
into the Mississippi below Hastings. The Red River, which 
forms the western boundary of the state for more than half its 
distance, has its source in lake Traverse. Its most important 
branch is the Red Lake River, and both are navigable for vessels 
of light draught at high water. In the south the western fork 
of the Des Moines River, flowing for 125 m. through the stale. 


is navigable for ao m. Glacial action determined the direction 
and character of the rivers, madh numerous swamps, and, by 
scouriqg out rock basins, damming rivers and leaving morainal 
hollows, determined the character and formation of the lakes, 
of which Minnesota has upwards of 10,000, a number probably 
exceeding that of any other ^tate in the Union. The general 
characteristics of the lakes in the north differ from those of the 
south, the former being generally deep, with ragged roclqr shores 
formed by glacial scouring which caused rock t^ins, the latter 
being mostly shallow. The most interestijg feature of the glacial 
epoch is the extinct Lake Agassiz, which the receding ice of the 
later glacial period left in the Red River Valley of Minnesota, 
North Dakota and Manitoba. This lake drained southward into 
the Gulf of Mexico via the Minnesota and Mississippi rivers, 
until the ice sheet which had prevented its natural drainage to 
the north had melted sufficiently to allow it to be drained off 
into Hudson Bay by way of the Nelson River. The remarkably 
level character of the Red River district is due to horizontal 
deposits in the bottom of this lake, which have been little dis¬ 
sected by river erosion. The largest of the present lakes, Red 
Luke, in Beltrami county, has an area of 342 sq. m. Other large 
lakes are Mille Lacs (198 sq. m.) in Mille lacs and Aitkin counties; 
Leech Lake (1R4 sq. m.) in Cass county; Lake Wiimibigashish 
(82 sq. m.) in Itasca county; and Vermilion Lake (66 sq. m.) in 
St Louis county. On the northern boundary are the Lake of 
the Woods (612 sq. m.) and Rainy Lake (148 sq. m.), draining 
northwards into Hudson Bay. The beautiful “ Park Region." 
centring in Ottertail county, contains several thousand lakes. 
Several large lakes such as Pepin, Traverse and Big Stone arc 
river expansions. The state supports three parks—Itasca 
state park (22,000 acres, established in 1891), about the sources 
of the Mississippi, in Clearwater, Becker and Hubbard counties; 
the St Croix (established in 1895), in Chicago county, across the 
St Croix from the Wisconsin state park of the same name, and 
including the beautiful dalles of the St Croix; and the Minneopa 
state park (established in 1905), containing Minneopa Falls, 
near Mankato. ' 

Flora and Fauna. —The flora and fauna are similar to those of 
the other states oi the same latitude. The rapid settling of the state 
drove its native fauna, which comprised buHalu, deer, moose, bear, 
lynx and wolves, in great numbers into the northern sections, westward 
into Dakota, or across the Canadian Ixjrder. Deer and moose are 
still found in the state. The preservation of game is now enforced 
by stringent game laws, administered by an efficient state Game and 
Fish Commission. The fisheries, which are of great value, are care¬ 
fully supervised and systematically replenished from the State Fish 
Hatcliery at St Paul, and tlie Federal Fish Hatchery maintained at 
Dulutli, in which particular attention Is devoted to the fisli of Lake 
Superior. Minnesota ranked third among the states of the-Union 
in 1900 in the production of lumber, but in 1905 was fifth, tlie supply 
having diminished and the industry having been develojx-d in the 
states of Washington and Louisiana. The danger of loss from forest 
fires, such as that of 1894, emphasized tlie necessity of forest preser¬ 
vation, and resulted (1893) in the creation of a special state depart¬ 
ment with a forest commissioner and five wardens with power to 
enforce upon corporations and individuals a strict observance of 
the forestry laws, the good effects of the law being evidenced by the 
fact dial the fire losses in forest lands for the first twelve years of 
its operation averaged only $31,000 a year. Furthermore, in order 
to encourage the growth and preservation of the foresffi. and to create 
systematically forest reserves, the legislature established in 1899 a 
State Forestry Hoard. There are two national forest reserves, with 
an aggregate area of 1882 sc], m. 

C/i'mafe.—Minnesota has the characteristic climate of the North 
Central group of states, witli a low mean annual temperature, a 
notably rarefied atmosphere that results in an •almost complete 
absence of damp foggy weather, and an unusual dryness whicli 
during the rather long winters considerably neutralizes the excessive 
cold. The cold increases not only from south to north, but to some 
extent from east to west. The mean annual temperature, according 
to the reports of the U.S. Weather Bureau, varies from 45” F. 
at St Paul and points in the south of the state to 37° f., at 
points in the north-east and as far south-west as Moorhead; Clay 
county, In the south the season is usually without killing frost 
from early in Mav to late in September, but in the north it is not 
uncommon late m May or early in September. The amount of 
rain decreases from east to west, the mean annual r ainfall being 
12-7 in. at Grand Meadow in the south-east and 33’3 in. at Mount 
Iron in the north-east, but less than 25 in. at several points of obser- 
l ation in tiie western half of the state, In all sections about as 
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mttoh, w even' more, rain falls in suatnier aa id both autumn and 
winter, and the gammer rdiug, together with the long summer dayt, 
are very favourable to a rapid growth and early maturity of cropii. 
Nearly the whole state is usually covered with snow during »e 
neater part of winter, and the mean annual fall of snow varies 
from about 52 in. at pomtg in the north-east to less than 2j in. in 
the south-west, in must lucalitidHthe prevailing winds are north¬ 
west in winter and southerly in summer, but at Duluth, on the shore 
ot Lake Superior, they are south-west during November, December 
and January and north-east durmg all other months. 

Soil and Mintrais. —The surface drifts of tlie greater part of the 
state, which arc almost wholly of glacial origin, have provided 
Minnesota with a remhrkably fertile soil. It consists largely of a 
dark brown or black sandy loam, finely comminuted, the richnass 
of which in orgamc matter and mineral salts induces rapidity of 
growth, and the strength and durability of which render it capable 
of a lung succession of crops. This soil prevails Uiroughout the 
southern counties and the Minnesota and Kcd River valleys, in 
which sections cereal crops predominate. Toward the cast central 
part ot the state there is a somewhat le s fertile .sandy soil, 
which IS devoted more largely to potatoes and siiuilur crops. The 
non-arable north-cast portion ol Uie state is covered witli a coarse 
granite drift. Underneath the surface are la-ds of sand, gravel and 
clays, the last aflording material for the manufacture of brick, tiles 
and pottery. the rock lormations of the state furnisli building 
stones of great value. 

Minnesota ranked first among the states in 1902 in the production 
of iron-ore. Although the iron rauges in the iiortli-east had bceu 
explored about iW>o and were known to contain a great wealth ol 
ore, it was not until 1884 that mining was actually begun on the 
Vermilion Range.. Smee that date the development of iron-minmg 
in Miimcsota has been remarkable, and the increase both in volume 
and value of the output has been practically uninterrupted. Eiglil 
years later (1892) the much richer Mesabi Range, the most produc¬ 
tive iron range in the world, was opened up; it soon sur])as.sed the 
Vermilion ui its output, and by 1^2 the product was nearly ten 
times greater. The ore, which in many places is found in an almost 
pure state, is at or near the surface and the process of mining is one 
of great simplicity and ease. The quality of ore in the two ranges 
differs somewhat—that mined from the Vermilion Range being a 
hard specular or red haematite, while that taken from the Mesabi 
Range, largely red haamatite, is much softer and iu many localities 
quite finely comminuted. 

Agricultute. —The principal industry of Minnesota is agriculture. 
Large areas of swamp-lands in the central and north central parts 
of the state once counted nun-arable have been dramed and re¬ 
claimed. There were in 1900 154,059 farms aggregating 2(1,228,498 
acres, of which 70 ■ 3 % was improved land; the total vMuc 01 farm 
property was 11788,684,042, an increase in value of $373,983,016, or 
more than 90 %, for the decade 1890-1900. The value of domestic 
animals on farms and ranges was $86,620,643. The total value 
of farm products for the year t899 (censijs of 1900) was $1(111217,304. 
Geograpliically the wheat-raising area extends across the entire south 
of the state—the Minnesota Valley and the Red River Valley— 
the rich glacial loam of wliich renders it one ol tlie most productive 
wheat regions in the world. Other important crops in the order of 
their value ore oats, hay and forage, Indian corn, barley, flax-,5eed, 
potatoes, rye, grass seeds, wild grass, clover, beans, peas, and mis¬ 
cellaneous vegetables and orchard products. Both fruit-raising and 
dairying interests are centred principally in the southern lialf of the 
state. 

Manufactures and Commerce. —The extraordinary numbers of 
utilizable water-powers, the unusual transport facilities affording 
ample moans of reaching the great markets, and finally the proximity 
to uie raw materials of manufacture, have made Minnesota of great 
importance as a manufacturing state. The federal census showed 
for the decades 1880-1890 and rSgo-igoo an increase in the number 
of manufacturing establishments from 3493 in 1880 to 7505 in i8go, 
and 11,114 lOoo- During the same period the capital invested 
increased from $31,004,811 in 1880 to $127,686,618 in i8go and 
$165,832,246 in 1900, and the value of the manufactured products 
increased from $76,065,198 in 1880 to $192,033,478 in 1890 and 
$262,655,881 in 1900. The wonderful development of Minnesota 
as a flour-producing state began with the intrcsluction of improved 
roller processes after 1870. Minneapolis is the chief floor-making 
centre of the wofld, and the cities at the " Head of the Lakes "— 
Duluth (Minnesota) and Superior (Wisconsin) considered industrially 
as one place—constitute the second largest centre. The towns of 
the Red River Valley, which are nearer to the great wheat belt, 
give promise of developing into great flouring cities. Next to flour, 
lumber and timber jirodiicts rank in importance. Other manufac¬ 
tures#! importance arc butter, cheese and condensed milk, packed 
meats and other ■ slauglitcr-housc products, steam railway cars, 
foundry and machine-shop products, linseed oil, malt liquors, 
pianing-mill products, sash, doors and blinds, boots and shoes, and 
agrioufturai implements. As compared with other states of the 
Union Minnesota ranked third in 1900 and fifth in 1905 in lumber; 
sixth in 1900 and fifth'iii 1905 in cheese, butter and condensed miljf; 
eighth In 1900 and in 1905 in agricultural implements; and four¬ 
teenth in 1900 and eighth in 1905 in planlng-mill products. 


For an inland state Minnesota is exceptiottally well situated to, 
play a chid part in thf commercial life ot the country, and various 
causes combine to make it important in respect to its interstate and 
foreign trade. It is the natural terminal of three great northern 
transcontinenta] railw^ lines—the Northern Pacific, the Great North¬ 
ern, and the Chicago Milwaukee & Puget Sound (the extension of the 
Chicago Milwaukee & St Paul system); and the Chicago Burlington 
& Qumey and the connecting lines of the Canadian Pacific form lines 
of communication with the middle Northwest and tlie Pacific 
provinces of Canada. Seven navigable rivers within or on the borders 
of the state—the Red River of the north, the Red Lake River, 
Rainy River, the Minnesota, the Mississippi, the St Croix and the 
St Louis ’—give facilities fur transport by water that exert an 
important competing influence on freight charges; and at the " Head 
of the Lakes " (Duluth-Superior) many lines ot steamships on the 
Great Lakes, providing direct or indirect connexion with the Eastern 
and Southern states, make tliat port in respect to tonnage the first 
in the United States. This combination of natural and artificial 
highways of commerce derives an additional importance from the 
character of the regions thus provided with transport facilities, 
which renders its cities the principal distributing centres both for 
the entire Northwest for coal shipped via the Great Lakes, and also 
for the eastern and middle Western states for the great staples, 
wheat and lumber, derived either from Minnesota itself or by mean.s 
of its great transcontinental railways from the neighbouring North¬ 
western states and Canadian provinces. Iron shipments from the 
Mesabi and Vermilion ranges, cereals from the Northwest, fruits 
and vegetables from the Pacific coast, and Oriental products obtained 
via the great nortliern railways, arc also elements of great imiiortance 
ill the state’s commerce. There were, on the 31st of December rgoB, 
643873 m. of railway within the state. St I’aul and Duluth are 
l>or(s of entry. 

Population. —The population of Minnesota at the first Federal 
census (i860) after its admission into the Union was i72,02_‘5, 
and at each of the succeeding Federal enumerations it was as 
follows: {1870), 439..70fi; (>**85), lV,o,ny, (1890), 1,301,826, 
excluding Indians (10,096); (1900), 1,751,394..“ Of the total 
population in 1900, 932,490. ot 53'® %, were males, and 
818,904, or 46-8 %, females; 1,246,076 were native-born; 
505,3:8, or 2B'9 %, were foreign-born, and 1,312,019 were 
of foreign parentage (».e. having either one or both parents 
foreign-born). Of the 14,358 coloured inhabitants, 4959 were 
negroes and 9182 Indians, 8457 of whom lived on reserva¬ 
tions. The urban population (i.e. inhabitants of cities of 
8000 or over) was 26*8 % of the total population, as compared 
with 28' 2 % in 18go. By the state census of 1905 the population 
of the principal cities was as follows: Minneapolis, 261,954; 
St Paul, 197,023; Duluth, 64,942; Winona, 204^$; Stillwater, 
12,435; Bud Mankato, 10,996; by the same qoMus fouriOtMr 
cities, all in the mining region in the north-east, had pa8Se<]i.1^ 
5000 limit, viz. Hibbing, 6566; Cloquet, 6117; Virginia, 
and Eveleth, 5332. The (lensity of population increaseiiSlSo 
i 6'5 per sq. m. in 1890 to 22-1 in 1900. The largest reKpiittis 
denomination in the state in 1906 was the Roman Catholic, with 
378,288 communicants out of a total of 834442 members of all 
religious denominations; there were 267,322 Lutherans, 47,637 
Methodists, 27,569 Presbyterians, 24,309 Baptists, 22,264 
Congregationalists, and 18,763 Protestant Episcopalians. 

Government. —The state is governed under the constitution 
adopted on the 13th of October 1857 and frequently amended. 
By an amendment of 1898 an amendment may be suggested by 
a majority of both houses of the legislature and comes into effect 
if approved by a majority of all electors voting at the general 
election at which the amendment is voted upon; if two or more 
amendments are submitted at the same election voters shall 
vote for or against each amendment separately. For the re¬ 
vision of the constitution it is necessary that two-thirds of the 
members elected to each house of the legislature vote for the 
call of a constitutional convention, that a majority of all electors 
voting at the next general election approve the call for the con¬ 
vention, and that the convention consist of as many members as 
the house of representatives, who shall be chosen ia the same 
manner, and shall meet within three months after the general 

' At international Falls on Rainy River and at Duluth on tire 
St Louis immense water-power is utilized for manufacturing. 

‘ By the state census of 1905 the total population was 1,979,912 
(1,060,412 males and 909,275 females—excluding Indians from the 
sex classification), of whom 537,041 were foreign-born, 10,929 were 
Indians, 5113 were negroes, i7r were Chinese, and 30 were jainnese. 
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election at which it is voted. The executive department consists 
of a governor, lieutenant-governor, secretary of state, treasurer 
and attorney-general, elected bieflnially in November of the 
even-numbered years, and on auditor dected at the same time 
every four years. The v^o P0w(gr of the governor (since 1876) 
extends to separate sections of appropriation bills. The judicial 
department comprises a suprentt court consisting of a chief 
justice and (since 1881) four assodfat^ustices elected for terms 
of six years, and lower courts consisting of district courts with 
original jurisdiction in civil cases in law and equity, and in 
criminal cases upon indictments by grand juries; justices’ courts, 
in which the amount in litigation cannot exceed $100, or the 
punishment cannot exceed three months’ imprisonment or a fine 
of $100; and of municipal and probate courts with the usual 
jurisdictions. The legislative department consists of a senate 
of sixty-three members elected for four years, and a house of 
representatives of one hundred and nineteen members, elected 
fur two years, the remuneration being mileage and $500 a year. 
The reapportionment of congressional, senatorial and representa¬ 
tive districts is made in the first legislative session after the state 
census, which has been taken in every tenth year since 1865, 
The legislature meets biennially in odd-num^red years, the 
session being limited to ninety days by a cxinstitutional amend¬ 
ment of 1888. A majority of all the members elected to each 
house is required lor the passage of a bill, and a two-thirds 
majority is necessary to pass a bill over the governor’s veto. 
All bills lor raising revenue must originate in the House of 
Rcpre.sentatives, but the senate may propose and concur with 
amendments as on other bills. Expenditures from the fund 
known as “ The Internal Improvement Land Fund,” derived 
from the sale of state lands, can be made only after the enactment 
for that purpose has been approved by the voters of the state; 
in 1881 the legislature, and in 1884 the popular vote, pledged 
the proceeds of this fund to the payment of Minnesota state 
railway adjustment bonds. Taxation must be uniform only 
within classes of property prescribed by the legislature. An 
Australian ballot law was enacted in 1891; the qualifications lor 
electors (adopted in 1896) require that the voter be at least 
twenty-one years old, that he shall have been a full citizen of the 
United Slates for three months prior to the election, and shall 
have lived in the state six months and in the election district 
thirty days. Women (since 1898) may vote for school officers 
and members of library boards, and ore eligible for election to 
any office pertaining to the management of schools or libraries. 
A constitutional amendment in regard to local government 
adopted in 1898 provides that any city or village, by a four- 
sevenths vote of its electors, may adopt a charter drawn by a 
commission (appointed by the local district judges) and proposed 
by such commission within six months of its appointment. 

An amendment to the constitution adopted in November 
1888 declares that any combination or pool to affect the markets 
for food products is a “ criminal conspiracy, and shall be 
punished in such manner as the legislature may provide.” 

A homestead which is owned and occupied by a debtor as his 
dwelling place is exempt from seizure or sale for debts other than 
taxes, those secured by a mortgage on it, or those incurred for its 
improvement or repair, or for services performed by labourer.s or 
servants. But a homestead so exempted may not be larger than 
one-fourth of an acre if it is in an incorporated place haying a popu¬ 
lation of 5000 or more, than half an acre if it is in an incorporated 
place having a population of less than 5000, or than eighty acres if 
it is outside an incorporated place. In case the owner is married 
the homestead cannot be sold or mortgaged, except lor an unpaid 
portion of the purchase money, without the joinder of husband and 
wife, and if the owner dies leaving a .spouse or minor children, the 
hume.stead with its exemptions descends to the surviving member 
or members of the family. If the owner is a husband and he deserts 
bis family, the wife and minor children may retain the homestead. 
Under the laws of the state the legal existence and legal personality 
ol a woman arc not affected hy marriage, and the property rights 
of a husband and wife are nearly equal. A husband may, however, 
convey his real estate, other than a homestead, by his separate 
deed, whereas a wile's deed for her real estate is void without the 
joinder of her husband. If cither husband or wife dies intestate 
and there are no descendants the whole of the estate passes to the 
survivor; if there are descendants the surviving spouse has the use 
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of the hometiMMl for the nauinder of his or her life, mb abeolute 
.title to one-tbUEd of the other real.telate of the deo e saed, and. to 
personal property limited to $4000 besides wearing apparel. The 
grounds for on absolute divorce in tOnnesoin are adultery, impotence, 
cruel and inhnman treatment, aeotence to state priwa or atate 
reformatory subsequent to the martume,' daaertioB or hsdntoal 
drunkenness for one year next preceding the applicadon for a diveect'. 
Before applying for an absolute divorce the plaintifi must have 
resided fi> fb* yw preceding, unless the cause of 

actioii is adult^ committed while tne plaintifi was a resident of 
the state.' A wife may at any time sue for a limited divorce from her 
husband on the ground of cruel and inhuman treatment, of such 
conduct as to render life with him unsafe and improper, or of aban¬ 
donment and refusal or neglect to provide for her, if both parties are 
inhabitants of the stats or their marriage took place in the state. 

A law of 1909 provides for a women's and children's department in 
the state bureau of labour. 

The sale of intoxicating liquors is for the most part regulated by 
licences, but the giantiru; of licences may be prohibited within any 
town or incorporated village by its legal voters, and the question 
mum be submitted to popular vote upon the request of ten legal 
votws. 

Penal and Charitable Institutions.—Tbt charitable and correctional 
institutions of Minnesota have been since 1901 under the supervision 
of a state board ol control consisting of tliree paid members ap¬ 
pointed by the governor and serving for terms of six years; this board 
supplanted an unpaid board of corrections and charities established 
in 18B3, and the boards of managers of separate institutions (except 
the schools for the deaf and the blind at Faribault, and the 
state public school at Owatonna) and of groups of institutions 
were abolished; The state institutions consist of state hoimitala 
for the insane at St Peter (i8b6), at Rochester (1877). established 
originally as a state inebriate asylum under a law taxing liquor . 
defers for that purpose, which was subsequently held to be uncon¬ 
stitutional, at Fergus Fsill.s (1887), at Anoka (1900) and at Hastings 
(1900); the state institute for defectives at Faribault, consisting of 
the schools tor the deaf (1863), blind (1874) and feeble-minded 
(1879); the state public school for dependent and neglected children 
at Owatonna (188b); a sanatorium for consumptives at Walker; 
a hospital for indigent, crippled or deformed children (1907) at 
St Paul; the state training school for boys near Ked Wing; a 
similar industrial school for girls (established separately in J907) 
at Sauk Center; the state reformatory at St Cloud (1887!, inter¬ 
mediate between the training school and the state prison, for first 
ofienders between the ages of sixteen and thirty years, in which 
indeterminate sentences and a parole system are in operation; the 
state prison at Stillwater (1851), in which there is a parole system 
and a graded system of diminntion of sentence for good conduct, 
and in which, up to 1893, prisoners were leased under contract 
(especially to the Minnesota Thresher <9>mpany), and since 189,3 have 
been employed in the manufacture of shoes and of bindiug twine, 
and in providing for the needs of the prison population; and the state 
soldiers' home occupying fifty-one acres adjoining Minnehaha Park 
in Minneapolis. By an act of 1907 the board of control was 
empowered to establish a hospital for inebriates. 

Education .—The state supports a highly efficient public school 
system, organized through all the grades from the primary district 
and rural schools to the state university. At the head of the system 
stands the state superintendent of public instruction, appointed by 
the governor; there arc also county superintendents; and a state 
liigli school board, consisting of the governor, state superintendent 
and the president of the state university, has general supervision 
of the schools and apportions the state aid. The schools are sup¬ 
ported by a state tax, and by the proceeds of a permanent school fund 
amounting (in 1908) to $19,709,383; in the same year the total value 
of all public school properly was $28,297,410, with an aggregate 
debt of $(1,329,794, and $J3,4b3,2ii was spent for public educa¬ 
tional purposes. There are state normal schools at Winona 
(i86oj, Mankato (i8b8), St Qoud (1869), Moorhead (1888) and Duluth 
(1902). The university of Minnesota at Minneapolis was projected 
by the Territorial Legislature of 1851. Some ground was purchased 
for its campu.s in 1854, 't was actually founded by an act of 1864, 
amended in i86fi, i8b8 and 1872. It is governed by a board of 
twelve regents, of whom the president of the university, the governor 
of the state and the state superintendent ot public instruction are 
members ex officio, and the other nine, holding office lor six years, 
are appointed by the governor with the advice and consent of the 
senate. The university is supported by a state tax of o'23 mills 
per dollar on the taxed property of the state, by special appropria¬ 
tions from the state (for " deficiency,'' for School of Mines, and for 
salaries of teachers in the department of mines and engineering), by 
the interest on state bonds and land contracts purchased with the 
proceeds of Federal land grants under the Morrill Act of i86», by 
Federal appropriations under the Morrill Act of 1890 and t h^jl atcn 
Act, and by studente' fees. &c.; the total of thus income was eMbated 
in 1906-1907 at $628,.300. 'The Act oi 1872 provided for five .or 
more colleges or departments : a college of science, literature and 
the arts, which offers (for the degree of Bachelor of Arts) a four-years 
course, is entirely elective (except that a certain number of ” long 
courses " must be selected) aftw the first year, and In whiqb the 
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only reitriction is upon thoTanpfe of subiect* from which the student's 
choice may be made; a college of agriculture (including military 
tactics), which is now a " department," including a college and a 
school of agriculture, a short course for farmers, a dairy school, the 
Crookston school of agriculture, a main experiment station at St 
Anthony Park, between Minneapolis and St Paul, and sub stations 
I m. north of Crookston and 2 m. east of C.rand Rapids; a college 
of mechanic arts, now called the college of engineering and the 
mechanic arts, which offers four-year courses in civil, mechanical, 
electric^ and municipal engineering, a four-year course in science 
and technology, leading to the degree of Bachelor of Science, and 
graduate work leading to the degree of Master of Science; the college 
of law, a three-year course, with evening classes and graduate 
courses; a college of medicine, which is now the college of medicine 
and surgery (i88»), and the college of homoeopathic medicine and 
surgery (1889). each with four-year courses, and each (since 1903I 
with a course of six years partly in the college of science, literature 
and the arts, and partly in the medical college and leading to the 
degrees of Bachelor of Science and Doctor of Medicine. In addition 
to these departments provided for in the organic act, the university 
included in 1909 colleges of dentistry (three-year course), pharmcy 
(Iwo-ycar and three-year courses), a school or mines (1891; four^ear 
course, leading to the degree of Engineer of Mines or Metallurgical 
Engineer), a school of analytical and applied chemistry (four-year 
courses, leading to the degree of Bachelor in Science in Chemistry 
or in Chemical Engineering), a college of education (190O; three-year 
course, after two years of college work, leading to a Master's degree), 
a graduate school (with courses leading to the degrees of Master of 
Arts, of Science and of l-aws, and of Doctor of Philosophy, of Science 
and of Civil Law), and a university summer school. 'The growth 
•and development of the university have been almost entirely under 
the administration of Cyrus Northrop (b. 1834), who graduated nt 
Yale College in 1857 and at Yale Law School in 1859. and was 
professor of rhetoric and English literature at Yale from 1803 until 
1884, when he became president of the university of Minnesota. 
The university is one ol the largest in the country. In 1907 there 
were twenty-three buildings valued at more than *1,475.“°°- .The 
university library ol 110,000 volumes is supplemented by the libra¬ 
ries of Minneapolis and St Paul. In 1908-1909 the faculty numbered 
about 325 and the total enrolment of students was 4421. Other 
higher educational institutions in Minnesota are Hamline University 
(Methodist Episcopal), with a college of liberal arts at St Paul, 
and a college of medicine at Minneapolis; Macalester Collage (Presby¬ 
terian) at St Paul; Augsburg Seminary (Lutheran) at Minnixipolis; 
Carleton College (non sectarian, founded in i8bh) and St Olaf 
College (Lutheran, founded in 1874^) at Northlicid; Gustavus 
Adolphus College (Lutheran) at St Peter; Parker College (Free 
Ba^ist. 1888) at Winnebago City; St John’s University (Roman 
Catholic) at College ville. Steams county; and Albert Lea College for 
women (rvesbyterian, founded 1884) at Albert Lea. 

History.—Tht first European visitors to the territory now 
embraced in the state of Minnesota found it divided between two 
powerful Indian tribes, the Ojibways or Chippewas, who occupied 
the heavily wooded northern portion and the region along the 
Jlississippi river, and the Sioux or Dakotas, who made their 
homes on the more open rolling country in the south and west 
and in the valley ol the Minnesota. The first known white 
explorers were Radisson and Groseilliers, who spent the winter 
of 1658-1659 among the Sioux in the Mille lacs region. At 
Sault Sainte Marie'in 1671, before representatives of fourteen 
Indian nations, the Sieur de St Lusson read a proclamation 
asserting the French claim to all the territory in the region of the 
Great Lakes. Two years afterwards the upper course of the 
Mississippi was explored by Joliet and Marquette. In 1679 
Daniel Greysolon, Sieur du Lhut (Duluth), as agent for a company 
of Canadian merchants which sought to establish trading posts 
on the Lakes, explored the country from the head of Lake 
Superior to Mille Lacs and planted the arms of Louis XIV, in a 
large Sioux village. In the following year the Franciscan friar 
Father Louis Hennepin, acting as an agent of the Sieur de la 
Salle, discovered and named the Falls of St.Anthony; and in 
1686 Nicholas Perrot, the commandant of the west, built Fort St 
Antoine on the east bank of Lake Pepin, in what is now Pepin 
county, Wisconsin, and in 1688 formally took possession of the 
region in the name of the Frenrh king. A few years later (1694) 
Le Sueur, who had as early as 1684 engaged in trade along the 
upper Mississippi, established a trading post on Isle Pel6e 
(Prai^k Island) in the Mississippi between .Jiastings and Red 
Wing, and in 1700 he built Fort L’Huillier at the confluence of the 
Blue Earth and the Le Sueur rivers. In 1762 the Sieur de la 
Perri^re, acting as an agent of the French government, estab¬ 
lished on the west bank of Lake Pepin a fortified post (Fort 


Beauharnois), which was to be a headquarters for missionaries, a 
trading post and a starting-point for expeditions in search of the 
"western sea." But none of the French posts was perma¬ 
nent, and in 1763 French rule came to an end, the Treaty of 
November (1762) and the treaty «f Versailles (1763) trans¬ 
ferring respectively the western 'portion of the state to Spain 
and that part east of the Mississippi river to Great Britain. 
In 1766 the region warvifited by the Connecticut traveller 
Jonathan Carver (1732-1780). Great Britain surrendered its 
title to the eastern portion by the Treaty of Paris (1783), and after 
the surrender of Virginia’s colourable title had been aceepted by 
Congress in 1784, this eastern part was made a part of the 
Northwest Territory by the ordinance of 1787, althougli the 
British held possession and did some trading there until 1796. 
The western part remained under Spanish control until 1803, 
when it, too, after being retransferred to France, became a part 
of the United States with the rest of the Louisiana Purchase. 
In 1805-1806, at the instance of President Thomas Jefferson, 
Lieut. Zebulon M. Pike led an exploring expedition as far 
north as Leech 1 -ake and took formal possession of the Minnesota 
region for the United States. He obtained from the Sioux for 
military reservations one tract 9 m. square at the mouth of the 
St Croix River and another containing about 100,000 acres at the 
confluence of the Minnesota and Mississippi rivers. On the latter 
tract a military post was established by Lieut.-Culonel Henry 
Leavenworth (178.3-1834) in 1819, and in the following year the 
construction was begun of a fort at first named Fort St Anthony 
but renamed Fort Snelling in 1824 (two years after its tympletion) 
in honour of its builder and commander Colonel Jusiah Sncllin.i: 
(1782-1829). In 1819 Michigan Territory was extended west¬ 
ward to the Mississippi river, and in 1820 General Lewis Cass, 
its governor, conducted an exploring expedition in search of the 
source of the Mississippi, which he was satisfied was in the body 
of water named Lake Cass in his honour. Further search for llie 
true source of the Mississippi was made in i8i3 'by Giacomo 
Constantio Beltrami (1779-1855), an 1 talian traveller and political 
refugee, and in 1832 by Henry Rowe SchooMl*fl, who had 
accompanied Cass's expedition and traced the Mississippi from 
Lake Cass to Lake Itasca. In 1823 extensive explorations of the 
Minnesota and Red River valleys wore c('ndiirted byoMH^dr 
Stephen Harriman Long (1784-1864), and subsequently (1834- 
1836) knowledge of the region was extended by the investigations 
of the artist George Catlin (1796-1872), the topographer Grnrgc 
William Feather.stonhaugh (1780-1866), and the geologist Jean 
Nicholas Nicollctt (1786-1843). Meanwhile, the country was 
slowly being settled. In 1823 the first river steamboat reached 
St Paul; the Mississippi was scon afterwards opened to continu¬ 
ous if irregular navigation; and in 1826 a party of refugees from 
Lord Selkirk’s colony on the Red River settled near Fort Snelling. 
On the erection of Wisconsin Territory in 1836 the whole of 
Minnesota, which then extended westward to the Missouri river, 
was incorporated with it, but on the erecti(,n of Iowa Territory 
in 1838 Minnesota was divided and the pari west of the Missis¬ 
sippi became a part of Iowa Territory. In 1837, by two importanl 
treaties, the one (July 29) between the Chippewas and Governor 
Henry Dodge ol Wisconsin at St Peters, and the other (Sept. 20) 
between some Sioux chiefs and Joel R. Poinsett at Washington, 
the Indian titles to all lands east of the Mississippi were practi¬ 
cally extinguished. The first county, St Croix, was established in 
18.30, and in the sucrceding years thriving settlements were 
established at St Paul and Stillwater. The admission of Wis¬ 
consin as a state in 1848 left that part of the former territory west 
of the St Croix and north of the Mississippi river-s, which was not 
included in the new state, practically without a government. On 
the 26th of August a convention met at Stillwater, where measures 
were tato for the formation of a separate territorial govqjnment, 
and Henry Hastings Sibley (1811-1891) was sent to Congress as 
a delegate of “ Wisconsin Territory.” Upon his admission to a 
seat the curious situation was presented of repre.sentatives of the 
state and of the territory of Wisconsin sitting in the same body. 
. This situation did not last long, however, for on the 3rd of March 
1849 the bill organizing the territory of Mimiesota was passed, 



:I«NESOTAi' 


553 


■nd on the Z9th President Zachuy Taylor appointed Alexander 
Ramsey of Penn^lvania the first territoriid governor. The 
territorial bouadaries extended to the Missouri river, including a 
greater part of the present North and South Dakota. The £st 
territorial legislature met at St Paul on the 3rd of September 
following. By the Federal census of 1S50 the territo^ h^ a 
populatiuD of 6077, most of whom lived east of the Mississippi, 
or along the Red River in the extreme north-west. Two treaties 
negotiated with the Sioux by Luke Lea, commissioner, and 
Governor Alexander Ramsey in 1851 opened to settlement the 
greater part of the land wi^in the territory west of the Missis¬ 
sippi, and such an unparalleled rush to the new lands took 
place that a census taken in 1857 showed a population of 
150,037. In July 1857 a convention chosen to form a state 
constitution was found on assembling to be so evenly divided 
between the Republican and Democratic parties that organization 
was impossible, and the members proceeded to their work in two 
separate bodies. By means of conference committees, however, 
identical constitutions were formed, which in the following 
October were adopted by on almost unanimous popular vote. 
ITie state was admitted to the Union with its present boundaries 
on the iJth of May 1858, and the federal census of i860 showed 
that the population had ineveased to 172,0*3, despite the fact 
that the financial panic of 1857 had severely checked the state’s 
growth. Minnesota furnished more than 25,000 troops for the 
federal armies during the Civil War. But even more pressing 
than the call of the nation was the need of defending her own 
homes against the uprisings of the Indians within her borders. 
The settlements borde.ring on the Indian reservations had ex¬ 
perienced more or less trouble with the Sioux for several years, 
the must serious outbreak having occurred in March 1857, when 
Ink-pa-du-ta led his band to massacre the settlers at Spirit Lake. 
The absence of a large proportion of the able-bodied young 
settlers in the northern armies was taken advantage of by the 
Indians, and in the summer of 1862 there was delay in paying 
them their yearly allowance. Suddenly towards the end of 
August, as if by previous understanding (although nothing of the 
sort was ever proved), small bands of Sioux scattered along the 
frontier for 200 m. and began a systematic massacre of the white 
settlers. Beginning with the first outbreak at Acton, Meeker 
county (Aug. 17), the attacks continued with increasing fury 
(nearly 1000 whites losing their lives) until the a3rd of September, 
when hastily-raised volunteer farces under Colonel H. H. SiMey 
derisively defeated Little Crow, the principal leader of the Kapo- 
sia band, at Wood Lake. Three days later more than 2000 of 
the Indians were surrounded and captured. Little Crow with a 
few of his companions alone escaping beyond the Missouri. A 
military commission tried 425 of the captives for murder and 
rape, of whom 321 were found guilty and 303 were condemned 
to death. Of these 38 were hanged at Mankato on the 26th of 
December 1862. Little Crow and his followers kept up desultory 
raids from the Dakota country, during one of which in July 1863 
he lost his life. Expeditions of Sibley in 1863, and General 
Alfred Sully (1821-1879) in 1864, eventually drove the hostile 
Indians beyond the Missouri and terminated the war, which in 
two years had cost upwards of a thousand lives of settlers and 
volunteers. The opening of the Chippewa lands in the north¬ 
west and the coming of peace marked the beginning of a new 
period of rapid growth, the Federal census of 1870 showing a 
population of 439,706, or a gain of 75'8 % in five years. During 
the same half-decade railway construction, which had begun 
with the opening of the railway between St Paul and Minneapolis 
in 1862, reached a total of more than 1000 m. For a period of 
five years after the financial panic of 1873 ^le growth was com¬ 
paratively slow, but in the succeeding two years the reenper- 
ation was rapid. During the decade, 1880-1890, more than 
2300 m. of railway were completed and put in operation. In 
September 1894 disastrous forest fires, starting ii^the neighbour¬ 
hood of Hinckley in Pine county, destroyed that village and 
several neighbouring towns, causing the d^th of 418 people, 
rendering 2200 others homeless, and devastating about 350 sq. m. 
of forest land, entailing a loss of more than $1,000,000. The 


stateiumished four regiments (a total of 5313 oAcers>*nd men) 
to the Volunteer army during the Spanish-American Wttit (rSjfl), 
the service of the 13th Regiment for more than a year In the 
Philippines being particularly notable. In October. iS^S tliere 
was Ml uprising (rf the Pillager band of Chippewa fiidians at 
Leech Lake, which was quelled by the {wompt setion of Fcdcsral 
troops. Since the first state election, which was carried by the 
Democratic party, the state has been generally strongly HepubU- 
con in politics; but the Republican candidate for gowernor was 
defeated in 1898 by a fusion ” of Democrats and Populists, 
and in 1904,1906 and 1908 a Democratic governor, John Albort 
Johnson, was elected, very largely because of his personal 
popularity. 
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Dacotah (Washington, iS.Vll L. E. Flandreau, The History of 
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Heard, History of the Sioux War and the Massacres of iSbi and iS6j 
(New York. 1864); Charles S. Bryant and Abel B. Murch, A History 
of the Great Massacre by the Sioux Indians in Minnesota (Cincinnati, 
1864); and S. R. Foot, " 'The Sioux Indian War," la Toma Historical 
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(Si Paul, 1887) may also be consulted. For an account of the ad¬ 
ministration consult Frank L. MeVoy, TM Government of Minnesota 
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(New York, 1901): Sanford Niles, story amd Civil Govtrni^of 
Miniusota (Cbicaigo, 1S97); and the Ltgitlativt Manual, published 
biennially by the state at St Paul. 

MINNOW {Lcuciscus phoxinus), the smallest British fish of the 
Cyprinoid fa^y, readily distinguished by its very minute scales. 
The ordinary name is derived from the common Indo-European 
word for “ little ” (cf. Lat. minor), and “ minnow ” is popularly 
identified with any tiny fish; in America it is given to small forms 
of the Gambusia and Notropis genera, &c. The British minnow 
abounds in lakes, rivers and brooks, swimming in schools, imd 
shifting its ground in search of food, in the shape of every kind 
of animal and vegetable substance. It ranges from Scandinavia 
to south Europe, and from Ireland to north-east Asia, attaining 
an elevation of nearly 8000 ft. in the Alps. Its size varies from 
between 2 and 3 in. to as much as 4 or 5 in. The minnow 
is commonly used by anglers for bait, and is useful in ponds as 
food for trout, perch or pike. 

MINO DI GIOVANNI (1431-1484), called Da Fiesoi-e, Italian 
sculptor, was born at Poppi in the Casentino. He had property 
at Fiesole. Vasari’s account of him is very inaccurate. Mino 
was a friend and fellow-worker with Desiderio da Settignano and 
Matteo Civitale, all three being about the same age. Mino’s 
sculpture is remarkable for its finish and delicacy of details, as 
well as for its spirituality and strong devotional feeling. Of 
Mino’s earlier works, the finest are in the duomo of Fiesole, the 
altarpiece and tomb of Bishop Salutati, executed before 1466. 
In the Badia of Florence are an altarpiece and the tombs of 
Bernardo Giugni (1466) and the Margrave Hugo (1481), all 
sculptured in white marble, with life-sized recumbent effigies 
and attendant angels. The pulpit in Prato Cathedral, in which 
he collaborated with Antonio kossellino, finished in 1473. is very 
delicately sculptured with bas-reliefs of great minuteness, but 
somewhat weakly designed. Soon after the completion of this 
work Mino went to Rome, where he executed the tomb of Pope 
Paul II. (now in the crypt of .St Peter’s), the tomb of Francasco 
Tomabuoni in S. Maria sopra Minerva, and a beautiful little 
marble tabernacle for the holy oils in S. Maria in Trastevere. 
There can be little doubt that he was also the sculptor of .several 
monuments in S. Maria del Popolo, especially those of Bishop 
Gomiel and Archbishop Rocca (1483), and the marble reredos 
given by Pope Alexander VI. Some of M ino’s portrait busts and 
profile bas-reliefs are preserved in the Bargello at Florence; they 
are full of life and expression, though without the extreme 
realism of Verrocchio and other sculptors of his time. 

See Vasari, Milanesi's ed. (rSyS-iSSz); Perkins'.s/to/ion Sculptors', 
Winckelmann and D'.Agincourt, StoWa dc//a scultura (iStj); Hans 
Semper, Architehten der Renaissance (Dresden, 1880); Wilhelm Bode, 
Die tialienische Plastik (Berlin, 1893). 


MINOR, ROBERT CRANNELL (1839-1904), American artist, 
was born in New York city on the 30th of April 1839, and re¬ 
ceived his art training in Paris under Diaz, and in Antwi^ under 

K Vun Luppen. His paintings are characteristic of the 
on school, and he was particularly happy in his sunset and 
twilight effects; but it was only within a few years of his death 
that he began to have a vogue among collectors. In 1897 he 
was elected a member of the National Academy of Design, New 
York. After 1900 he lived at Waterford, Connecticut, where he 
died on the 4th of August 1904. 

HONOR (Lat. for smaller, lesser), a word used both as an 
adjective and as a substantive fur that which is less than or 
inferior to another, and often correlatively opposed to that to 
which “ major ” is applied in the same connotation. Among the 
numerous special uses of the word the following may be 
mentioned ; “ Minor Friars,” sometimes known as ” Minorites,” 
i.e. the., name (fratres minores, lesser brothers) given by 
St FiUftkis to the order he founded (sec Franciscans); “ minor 
)jhs ” are clergymen attached to a cathedral or collegiate 
who read and sing the daily service. In some 
'als they are known as “vicars choral”; they are not 
ibers of the chapter. (For the distinction between 
and minor orders fn Christian hierarchy see Orders.) 
name “ Minor Prophets ” is used collectively of the twelve 


prophetical books of the Old Testament from Hosm to Malachi 
inclusive. (For the distinction in music between major and minor 
intervals, and for other applications of the correlative term, see 
Music and Harmony.) In the categorical syllogism {q.v.) in 
logic, the minor term is that term which forms the subject of the 
conclusion, the minor premiss is that which contains the minor 
term. In law, a “ minor ” is a person under legal age (see 
Infant). 

In mathematics, the “ minor of a determinant ” is the deter¬ 
minant fwmed by erasing an equal number of the rows and 
columns of the original determinant. If one column and row be 
erased there is formed the first minor; if two rows and columns 
the second minor, and so on. The minor axis of a central conic- 
section is the shorter of the two principal axes; it may also be 
regarded as the line joining the two imaginary foci. In astro¬ 
nomy, the term minor planets is given to the members of the 
solar system wliich have their orbits between those of Mars and 
Jupiter (see Planets, Minor). 

MINORCA (Menorca), the second in size of the group of Spanish 
islands in the Mediterranean Sea, known as the Balearic Islands 
(q.v.), 27 m. E.N.E. of Majorca. Pop. (1900), 371,512; area, 
260 sq. m. The coast is deeply indented, especially on the north, 
with numerous creeks and bays—that of Port Mahon (17,144) 
being one of the finest in the Mediterranean, if not the best of 
them all, according to the popular rhyme— 

“ Junio, Julio, Agosto y puerto Mahon 
Los mejores puerLos del Mediterraneo son ”— 

“ June, July, August and Port Mahon are the best harbours of 
the Mediterranean ” (see Port Mahon). The ports Addaya, 
Fornelle, Ciudadela and Nitja may also he mentioned, ’f'hc 
surface of the island is uneven, flat in the .south and rising irregu¬ 
larly towards the centre, where the mountain El Toro—probably 
so called from the Arabic lor, a height, though the natives Imve a 
legend of a loro or bull—has an altitude of 1207 ft. The climate 
is nut so equable as that of Majorca, and the island is exposed in 
autumn and winter to the violence of the north winds. Its soil 
is of very unequal quality; that of the higher district.s being light, 
fine and fertile, and producing regular harvests without much; 
labour, while that of the plains is chalky, scanty, and unfit 
pasture or the plough. Some of the valleys have a good allMHak 
soil; and where the hills have been terraced they are cultivated 
to the summit. The wheat and barley rai.scd in the island are 
sometimes sufficient for home consumption; there is rarely a 
surplus. The Hedysaruin coronarium, or zuUa, as it is called 
by the Spaniards, is largely cultivated for fodder. Wine, oil, 
potatoes, hemp and flax are produced in moderate quantities; 
Iruit of all kinds, including melons, pomegranates, figs and 
almonds, is abundant. The caper plant is common throughout 
the island, growing on ruined walls. Homed cattle, sheep and 
goats are reared, and small game abound. Stone of variou.s 
kinds is plentiful. In the district of Mercadal and in Mount 
Santa Agueda are found fine marbles and porphyries; lime and 
slate are also abundant. Lead, copper and iron might be worked 
were it not for the scarcity of fuel. There are manufactures of 
the wool, hemp and flax of the island; and formerly there was a 
good deal of boat-building; but agriculture is the chief industry. 
An excellent road, constructed in 1713-1715 by Brigadier- 
General Richard Kane, to whose memory a monument was 
erected at the first milestone, runs through the island from 
south-east to north-west, and connects Port Mahon with 
Ciu^elg. Ciudadela (8611), which was the capital of the 
island till Port Mahon was raised to that position by the 
English, still possesses considerable remains of its former 
importance. 

MINOS, a semi-legendary king of Crete, son of 21 eus and 
Eurppa. By his wife, Pasiphae, he was the father of .^iadne, 
Deucalion, Phaedra and others. He reigned oyer Crete and the 
islands of the Aegean three generations before the Trojan War. 
He lived at Cndssus for periods of nine years, at the end of which 
he retired into a sacred cave, where he received instruction from 
Zeus in the legislation which he gave to the island. He was the 
author of the Cretan constitution and the founder of its naval 
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supremacy (Herodotus iii. tta; Thucydides i. 4 ). In Attic 
tradition and on the Athenian stage Minos is a cruM tyrant, the 
heartless exactor of the tribute of Athenian youths to feed the 
Minotaur (q.v.). It seems possible that tribute children were 
actually exacted to take part in the gruesome shows of the 
Minoan bull-rings, of which we now have more than one 
illustration (see Crxte ; Archaeology). To reconcile the contra¬ 
dictory aspects of his character, two kings of the name of 
Minos were assumed by later poets and mythologists. Since 
Phoenician intercourse was in later times supposed to have 
played an important part in the development of Crete, Minos is 
sometimes called a Phoenician. There is no doubt that there 
is a considerable historical element in the legend; recent dis¬ 
coveries in Crete {q.v.) prove the existence of a civilization 
such as the legends imply, and render it probable that not 
only Athens, but Mycenae itself, was once subject to the kings 
of Cnossus, of wliom Minos was greatest. In view of the 
splendour and wide influence of Minoan Crete, the age generally 
known as “ Mycenaean ” has been given the name of “ Minoan ” 
by Dr Arthur Evans as more properly descriptive (see Crete). 
Minos himself is said to have died at Camicus in Sicily, 
whither he had gone in pursuit of Daedalus, who had given 
Ariadne the clue by which she guided Theseus through the 
labyrinth. He was killed by the daughter of Cocalus, king of 
Agrigentum, who poured Ixiiling water over him in the bath 
(Diod. Sic. iv. 79). Subsequently his remains were sent back 
to the Cretans, who placed them in a sarcophagus, on which 
was inscribed: “ The tomb of Minus, the son of Zeus.” The 
earlier legend knows Minus as a beneficent ruler, legislator, and 
suppressor of piracy (Thucydides i. 4). His constitution was 
said to have formed the basis of that of Lycurgus (I’ausanias 
iii. 2, 4). In accordance with this, after his death he became 
judge of the shades in the under-world {Odyssey, ix. 568); later 
he was associated with Aeacus and Hhadamanthus. 

The solar explanation of Minos as the sun-god has been 
thrown into the background by the recent discoveries. In any 
case a divine origin would naturally be claimed for him as a 
priest-king, and a di\’ine atmosphere hangs about him. The 
name of his wife, Pasipliae (“ the albshining ”), is an epithet 
of the moon-goddess. The name Minos seems to be philo- 
logically the equivalent of Minvas, the royal ancestor of the 
Minyans of Orchomenus, and his daughter Ariadne (“ the ex¬ 
ceeding holy ”) is a double of the native nature-goddess. 
(See (iRETE: Archaeology.) 

Oil Cretan coin.s Mino.s is reprcscutetl as bearded, wearing a 
diadem, cuily-haired, haughty and dignified, like the traditional 
portraits ol his rciuilcd father, Zeus. On painted vases and sarco- 
fihagiis lias-reliers he frequently occurs with Aeacus and Rhadaman- 
thiis as judge of the undcr-world and in connexion with the Minotaur 
and Theseus. 

MINOT, LAURENCE (ft. 1333-1352), English poet, the author 
of eleven battle-songs, first published by Joseph Ritson in 1795 
as Poems on Inleresling Events in the reign oj King Edward Ill. 
They had been disrovered by Thomas Tyrwhitt in a MS. 
(Cotton Galba, E. IX., British Museum) which bore on the fly¬ 
leaf the misleading inscription: “Chaucer, Exemplar emendate 
scriptum.” It dates from the beginning of the 15th century. 
The authorship of Laurence Minot’s eleven songs is fixed by 
the opening of the fifth: “ Minot with mowth had menid to 
make,” and in VII. 20, “Now Laurence Minot will begin.” 
The poems were evidently written contemporaneously with the 
events they describe. The first celebrates the English triumph 
at Halidon Hill (1333). and the last the captoe of Guines (1352). 
The writer is animated by an ardent personal admiration for 
Edward III. and a savage joy in the triumphs of the English over 
their enemies. The technical difficulty of his metres and the 
comparatively even quality of the work led to the inference that 
Minot had written other songs, but none have come to light. 
Nothing whatever is known of his life, but the miniteness of his 
information suggests that he accompanied Edward on some of his 
campaigns. Though his name proves him to have been of Norman 
birth, he writes vigorous and idiomatic English of the northern 
dialect with some admixture of midland forms. His poems are 


instinct with a fierce national feeling, which has been accepted 
as an index of the union of interests between the Norman and 
English elements arising out of common dangers and common 
successes. 

There are excellent editions of Minot's poems by Wilhelm SchoUc 
(Quellm und Forsekungtn, vol. Iii. Strosburg, ihtt4), with notes on 
etymology and metre, and by Mr j. Hall (Clarendon Press, 2nd od., 
tSgy). Mr Hall is inclined to include as his work the “ Hymn to 
Jesus Christ and the Virgin " (Religious Pieces, Early Enghsh Text 
bociety, No. z6, p. y6), on the grounds of similarity ol style and 
language. See also T. Wright, Political Poems and Songs (Rolls 
Series, 1859). 

MINOTAUR (Gr. Mu'wravpos, from Miveit, and raCpos, 
bull), in Greek mythology, a fabulous Cretan monster with the 
body of a man and the head of a bull. It was supposed to be 
the offspring of Pasiphae, the wife of Minos, and a snow-white 
bull, sent to Minos by Poseidon for sacrifice. Minos, instead 
of sacrificing it, spared its life, and Poseidon, as a punishment, 
inspired Pasiphae with an unnatural passion for it. The monster 
which was bom was shut up in the Labyrinth (q.v.). Now it 
liappened that Androgens, son of Minos, had been killed by the 
Athenians, who were jealous of the victories he had won at the 
Panathenaic festival. To avenge the death of his son, Minos 
demanded that seven Athenian youths and .seven maidens should 
be .sent every ninth year to be devoured by the Minotaur. 
When the third sacrifice came round Theseus volunteered to go, 
and with the help of Ariadne (q.v.) slew the Minotaur (Plutarch, 
Theseus, 15-19; Diod. Sic. i. 16, iv. 61; Apollodorus iii. i, 15). 
Some modem mythologists regard the Minotaur as a solar 
personification and a Greek adaptation of the Baal-Moloch of the 
Phoenicians. The slaying of the Minotaur by Theseus in that 
case indicates the abolition of such sacrifice by the advance of 
Greek civilization. 

According to A. B. Cook, Minos and Minotaur are only different 
forms ol the same personage, representing the sun-god Zeus of the 
Cretans, who represented the sun as a bull. He and J. G. Frazer 
Iwth explain Pasiphaii's monstrous union as a sacred ceremony 
(Upii 7^1)0, at which the queen of Cnossus wa.s wedded to a 
bull-formed god, just as the wife of the ipxnr BaoiKeis in Athens 
was wedded to Lionysus, E. Fottier, who docs not dtspiite tin- 
historical personality of Minns, in view of the story of Phalaris (q.v.) 
considers it probable that in Crete (where a bull-cult may have 
existed by the side of that ol the double axe) victims were tortured 
by being shut up in tlio belly of a red-hot brazen bull. The story 
of Talos, the Cretan man of brass, who heated himself red-hot and 
eUsped strangers in his embrace as soon as they landed on the 
island, is probably of similar origin. The contest between The.scii, 
and the Minotaur was frequently represented in Greek art. .\ 
Cnossian didrachm exhibit? on one side the labyrinth, on the othcj- 
the Minotaur surrounded by a semicircle of small bulls, probably 
intended for stars; it is to be noted that one of the monster’s names 
was Asterius. 

See A. Conze, Theseus und Minotauros (1S78); L. Stephani, Dct 
Kampf swischen Theseus und Minotauros (1842). with plates and 
history of the legend; L. Preller, Griechische Mythologie; Hcibig 
in Roscher's Lexicon der Mythologie ; F. Burrbach in Daremberg 
and Saglio's Dictionnaire des antiquit/s; A. B. Cook in Classical 
Review, xvii. 4T0; j. G. Frazer, Earlv Historv of the Kingship 
(1905): E. Pettier in La Revue de Paris (Feb. 1902); the story is told 
in Kingsley's Heroes. 

MINSK, a government of western Russia, bounded by the 
governments of Vilna, Vitebsk. Mogilev and Chernigov on the 
N. and E., and by Kiev, Volhynia and Grodno on the S. and VV. 
It has an area of 35,283 sq. m. The surface is undulating and 
hilly in the north-west, where a narrow plateau and a range of 
hills (800-1000 ft.) of tertiary formation separate the basin of 
the Niemen, which flows into the Baltic, from that of the Dnieper, 
which sends its waters into the Black Sea. The remainder of the 
government is flat, 450 to 650 ft. above sea-level, and covered 
with sands and clays of the glacial and post-glacial periods. Two 
broad shallow depressions, drained by the Berezina and the 
Pripet, cross the government from north to south and from west 
to ea.st; and these, as well as the triangular space between them, 
are occupied by immense marshes (often as much as 200 to fioo 
sq. m. each), ponds and small lakes, peat-bogs and moving sands, 
intermingled with dense forests. This country, and especially 
its south-western part, is usually known under the name of 
Polyesie (“ The Woods ”). Altogether, marshes and moors 
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take up 21 % and marshy forents no less than 40^ % of the entire 
area of the province. It is only in the north-west that the forests 
consist of Lll-grown trees; those which grow on the marshy 
ground are small, stunted pine, birch and aspen. Tlie climate 
^ the Polyesie is extremely unhealthy; mulurias and an endemic 
disease of the \air {plica Pelenita) are the plagues of these tracts. 
Communication is very difficult, 'fhe railway from Poland to 
Moscow has taken advantage of the plateau above mentioned; 
but still it has to cross the broad marshy depression of the 
Berezina. A successful attempt was made to drain the marshes 
of the Polyesie by a system of canals, and more than 4,500,000 
acres have thus been rendered .suitable for pasture and agriculture. 
Two tributaries of the Dnieper—the Berezina and the Pripet— 
both navigable, with numberless subtributaries, many also 
navigable, are the natural outlets for the marshes. The Dnieper 
flows along its south-eastern border for 160 m. and the Niemen 
on the north-western fur 130 m. The affluents of the 
Baltic, the Dvina and the Vistula, are connected by canals 
with tributaries of the Dnieper. The estimated population 
in 1906 was 2,581,400. The peasants constitute 65% of the 
population, who are mostly White Russians (71 %); there are 
also Poles (12 %), Jews (16 %), Little Russians and Great 
Russians. About 70,000 are considered to be Lithuanians; 
there are also 4500 Tatars and 2000 Germans. 

The principal occupation of the inhabitants is agricultare, which 
is very uujiroductive in the lowlands; in the Polyesie the peasants 
rarely have pure bread to oat. Only 2.C5 % of tlic aren is under 
crops. Cattle-breeding is very imperfectly developed. Hunting 
ana bee-keeping are sources ol income in tlie Polyesie, and fishing 
gives occupation to about 20,000 persons. Gardening is carried 
on in some parts. The chid source of income for the inhabitants 
of the lowlands is the timber trade. Timber is fioatod down tlie 
rivers, and tar, pitch, various products of bark, potash, charcoal 
and timber-ware (wooden dishes, &C.) are manufactured in the 
villages to a great extent; and ship-building is carried on along 
the Ifiiieper, Ihripet and Niemen. Shipping is also an important 
source of income. The industrial arts are almost entirely unde¬ 
veloped, but there ere several distilleries, flour-mills, .saw-mills and 
tanneries, and woollen-stulls, candles, tobacco, matches and sugar 
are manufactured. The great highway from Warsaw to Moscow 
crosses the government in the south, and its passage through the 
Berezina is protected by the first-class fortress of Bobruisk. The 
government is divided into nine districts, of which the chief towns 
and populations in 1H07 are: Minsk, capital of fhe government (7.1'.), 
Bobruisk (35,177), Igumefl (4579), MoCTr (10,702), Novogrudok 
(7700), Pinsk (27,g3»), Ryechitsa (10,081) and Sliilsk (14,180). 

This region was originally inhabited by Slavs. That portion of 
it which was occupied by the Kriviclii became part of the Polotsk 
principality, and so of Wliite Russia; the other portion, occupied 
by the Dregovichi and Drcvlyans, become part of Black Rus.sia; 
whilst the south-western portion was occupiccl by Yatvyags or 
Lithuanians. During the 12th, 13th and 14th centuries it was 
divided among several principalities, which were successively 
incorporated with Lithuania, and later annexed to Poland. 
Russia took possession of thiscountry in 1793. In 1812 it was 
invaded by the army of Napoleon 1 . Archaeological finds of 
great value, dating from the Neolithic and subsequent ages, 
have lately been made. (P. A. K.; J. T. Be.) 

MINSK, a town of Russia, capital of the government of the 
same name, on the Svisloch, a tributary of the Berezina, at the 
intersection of the Moscow-Warsaw and Libau-Kharkov rail- 
ways,430 m. by rail W. from Moscow. It had, in 1897,91494 
inhabitants, of whom one-third were Jews of the poorest class; 
the others were White Russians, Poles and T'atats. Amongst 
its public buildings is a cathedral, built iiiibii. Minsk is the 
headquarters of thelVth Army Corps and the see of a bishop of 
the Orthodox Greek Church, and from 1798 to 1853 it was a see 
of the Roman Catholic Church. The manufactures are few and 
insignificant. Snee the introduction of railways the com¬ 
mercial importaiJfce of the place, which formerly was slight, 
has begun to increase. 

Minsk is mentioned in Russian annals in the nth century 
underVba name oIMyen’sk, or Menesk. In 1066 and 1096 it was 
devastm^ first by Izyazlav and afterwards by Vladimir, prince 
of KI(|l^iuolnBged mien many times until the 13th century, 
liiMIMf a Lithuanian fief. In the 15th century it was 


part of Poland, but as late as 1505 it was mv^ed by Tatan, and 
in 1508 by Russians, In the 18th century it was taken several 
times by Swedes and Russians. Russia annexed it in 1793. 
Napoleon I. took it in 1812. 

HINSTEB, two towns of Kent, England. 

1. Minsteb-iw-Thankt, in the Isle of Thanet parliamentary 
division, lies on the southern slope of the Lsle, above the 
Minster marshes, in the low, flat valley of the river Stour, 4 m. 
west of Ramsgate, on the South-Eastern & Chatham railway. 
Pop. (1901), 2338. Its church, dedicated to St Mary, is 
cruciform, with a western tower, the nave a fine example of 
Norman work, the transepts and chancel a beautiful Early 
English addition. ITie carved choir-stalls are a notabiie 
feature. The church belonged to a nunnery, founded at the 
close of the 7th century. The abbey, a residence close to the 
church, incorporates portions of the ancient buildings. Fruit¬ 
growing is largely carried on in the neighbourhood. 

2. Mixstkh-in-Sheppey, in the north-eastern parliamentary 
division, lies in the Isle of Sheppey, near the north coast. Pop. 
(1901), 1306. It is served by the Sheppey light railway from 
Sheemess, 2 m. west. The village has in modern times become 
a seaside resort. It has a fine church, dedicated to St Mary and 
St Sexburga, originally attached to a convent of the 7th century, 
founded by Sexburga, widow of Erronberht, king of Kent. The 
building as it stands is only a portion of the conventual church 
founded in the early part of the 12th century by William de 
Corbeuil, archbishop of Canterbury; it retains also traces of 
pre-Norman work. It contain.s some interesting early monu¬ 
ments. The abbey gatehouse remains, and other fragments 
may be traced. There are oyster beds in the neighbouring 
shallow sea. 

MINSTER (from Lat. monastrrium; ef. German Munster), the 
church of a monastery, or one to wliich a monastery has 
attached. In the 10th century the name was applied teffttae 
churches of outlying parishes, and is now given to some of ithr 
English cathedrals, such as York, Lincoln, Ripon and Southwell, 
and to large churches or abbeys, like those of Sheebonte, Wim- 
home or Westmiaster. 

MINSTREL. The word “minstrel,” which is a derivative 
from the Latin minister, a servant, through the diminutives 
ministellus, ministrallus (h'r. menestrd), only acquired its special 
sense of household entertainer late in the 13th century. It 
was the equivalent of the Low Latin joculator ' (Prov. ioglar, 
Fr. jougleur, Mid. Eng. jogclour), and had an equally wide 
significance. 

The minstrel of medieval England had his forerunners in the 
Teutonic scop (O.ILG. scopj or scoj, a shaper or maker), and to a 
limited extent in the mimus of the later Roman empire. The 
earliest record of the Teutonic scop is found in the Anglo-Saxon 
poem of IfiiiitiA, which in an earlier form probably dates back 
before the English conquest. Widsith, the far-traveller, belonged 
to a tribe which was neighbour to the Angles, and was sent on a 
mission to the Ostrogoth Eormanric. (Hermanric'or Ermanatic, 
d. 375), from whom he received a collar of beaten gold. He 
wandered from place to place singing or telling stories in the mead- 
hall, and saw many nations, from the Piets and Scots in the west 
to the Medes and Persians in the east. Finally he received a 
gift of land in his native country. The Complaint oj Dear and 
Bemevlj give furtlier proof that the Teutonic scop held an honour¬ 
able position, which was shaken by the advent of Christianity. 
The scop and the gleeman (the terms appear to have been practi¬ 
cally synonymousjdiared in the general condemnation piassed 
the Church on tlie*ancers, jugglers, bear-leaders and tumblers. 
Saxo Grammaticus (Uistoria danica, bk. v.) condemns the Irish 
king Hugleik because he spent all his bounty on mimes and 
jugglers. That the loftier tradition of the icd/iw wan preserved 
in spite of these influences is shown by the tales of Alfred and 
Anlaf disguiKd as minstrels. With the Normans came the 
joculator or jogleur, who wore gaudy-coloured coats and the flat 

’ Used by John of Salisbury {Potycratieus, i. 8) as a generic term 
to cover mimi, salii or saliares, balatrones, cemiUani, gladialores, 
pataestritae, gignadii, praestigiatores. 
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shoes of the Latin mimes, and had a shaven face and close-cat 
hair. Jogleurs were admitted everywhere, and enjoyed the 
freedom ^ speech accorded to the profession^ jester. Their 
impunity, however, was not always maintained, for Henry I. 
is said to have put out the eyes of Luc de la Barre for lampoon¬ 
ing him. A fairly defined class distinction soon arose. Those 
minstrels who were attached to royal or noble households had 
a status very different from that of the motley entertainers, 
who soon came under the restrictions imposed on vagabonds 
generally. A jocvlatar regis, Berdic by name, is mentioned in 
Domesday Book. The king’s minstrels formed part of the royal 
household, and were placed under a nx, a fairly common term 
of honour in the craft (cf. AdenCs li rois). Edward III. had 
nineteen minstrels in his pay, including three who bore the title 
of waits. The large towns had in their pay bodies of waits, 
generally designated in the civic accounts as kistrionts. A wait 
under Edward III. had to " pipe the watch ” four times nightly 
between Michaelmas and Shere Tuesday, and three times nightly 
during the remainder of the year. In spite of the repeated 
prohibitions of the Church, the matter was compromised in 
practice. Even religious houses had their minstrels, and so 
pious a prelate as Robert Grosseteste had his private harper, 
whose chamber adjoined the bishop’s. St Thomas Aquinas 
(Summa theologia) said that there was no sin in the minstrel’s 
art if it were kept within the bounds of decency. Thomas dc 
Cabham, bishop of Salisbury (d. 1313), in a Penitential distin¬ 
guished three kinds of minstrels {histriones) —buffoons or tum¬ 
blers ; the wandering scurrae, by whom he probably meant the 
goliardi (see Gou ard) ; and the singers and players of instruments. 
In the third class he discriminated between the singers of lewd 
songs' and those jneulatnres who tfmk their songs from the deeds 
of princes and the lives of saints. The performance.^ of these 
jor.ulatnres were permissible, and they themselves were not to be 
excluded from the consolations of the Church. The Parisian 
minstrels were formed into a gild in 1321, and in England a 
charter of Edward IV. (1469) formed the royal minstrels into 
a gild, which minstrels throughout the country were compelled 
to join if they wished to exercise their trade. A new charter 
was conferred in 1604, when its jurisdiction was limited to the 
city of I/tndon and 3 m. round it. This corporation still exists, 
under the style of the Corporation of the Master, Wardens and 
Commonalty of the Art or Science of the Musicians of London. 

During the best time of minstrelsy—the loth, nth and 12th 
centuries—the minstrel, especially when he composed his own 
songs, was held in high honour. He was probably of noble or 
good bourgeois birth, and was treated by his hosts more or less 
as an equal. The distinction between the troubadour and the 
jougleur which was established in Provence probably soon 
spread to Franco and England. In any case it is probable 
that the poverty which forms the staple topic of the poems of 
Rutebeuf (<l-v.) was the commonest lot of the minstrel. 

Entries of payments to minstrels occur in the accounts of 
corporations and religious houses throughout the i6th century; 
but the art of minstrelsy, already in its decline, was destroyed 
in England by the introduction of printing, and the minstrel of 
the entertainments given to Elizabeth at Kenilworth was little 
more than a survival. 

The best account of the subject is to be found in E. K. Chambers's 
Medieval Sta^e (igoj), i. and ii. 230-266. Soe also L. 

Gautier in Epopies jranfaises (vol. ii., and ed., 1K92); A. Schultz, 
Das hofische Lehen sur Zeii der Minnesineer (znd eU., i88g); T. Percy, 
Eeliques of English Poetry (ed. H. B. vVhcatljW, 1876); J. Ritsoii, 
Ancient English Metrical Romances (1802); J. ]. Jusserand, English 
Wayfaring Life in Ike Middle Ages (4th ed., 1852). 

MINT, botanically Mentha, a genus of labiate plants, com¬ 
prising about twenty species of perennial herbs,widely distributed 
throughout the temperate and sub-tropical portions of the globe, 
but chiefly in the temperate regions of the Old World. The 
species have square stems, opposite, aromatic leaves, and a 
stoloniferous creeping rootstock. The flowers are arranged in 
axillary clusters (cymes), which either form separate whorls or 
are crowded together into a terminal spike. The corolla is 
usually small and of i pale purple or pinkish colour; it has four 
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nearly equal lobes, and encloses two long and two dMXt Stamens. 
Nearly three hundnd intermediAte forms have been named and 
described. Many of these varieties are permanent, in con¬ 
sequence of being propagated by stolons. 

In Britain ten species ore indigenous or naturalized. Mentha 
vitidit, or spearmint, grows in manhy meadows, and is the spedes 
commonly used for culinary purposes; it is distinguished by its 
smooth, sessile leaves and lax tapering flower-spikes. It is 
probably a cultivated race of the next species, Mentha syhestris, 
or horsemint, which chiefly differs from the above in ite coarser 
habit and hairy leaves, which are silky beneath, and in its ^nser 
flower-spikes. This plant is supposed to be the mint of Scripture, 
as it is extensively cultivated in the East; it was one of the bitter 
herbs with which the paschal lamb was eaten. M. rotundifolia 
resembles the last in size and habit, but is distinguished by its 
rounded wrinkled leaves, which are shaggy beneath, and 1^ its 
lanceolate bracts. The last two spedes usually grow on damp 
waste ground. M. at/uatica grows in ditches, and is easily 
recognized by its rounded flower-spikes and stalked hairy leaver. 
M. piperita, or peppermint (?.».), has stalked smooth leaves and 
an oblong obtuse terminal spike of flowers; it is cultivated for 
its volatile oil. Af. pratensis belongs to a group which have the 
flowers arranged in axillary whorls and never in terminal spikes; 
it otherwise bears some resemblance to M. viridis. M. saliva 
grows by damp roadsides,and M. arvensis in cornfields; they are 
distinguished from M. pratensis by their hairy stalked leaves, 
which in M. arvensis are all equally large, but in M, sativa are 
much smaller towards the apex of the stem. M. Pt^ium, 
commonly known as pennyroyal, more rarely as fleamint, has 
small oval obtuse leaves and flowers in arillary whorls, and is 
remarkable for its creeping habit and peculiar odour. It differs 
from all the mints above described in the throat of the calyx 
being closed with hairs. It is met with in damp places on grat sy 
commons, and was formerly popular for medicinal purposes. 

All the genus Mentha abound in a volatile oil, contained in 
resinous dots in the leaves and stems. The odour of the oil is 
similar in several species, but is not distinctive, the same odour 
occurring in varieties of distinct species. Thus the peppermint 
flavour is found in M, piperita, in M. incana, and in Chinese and 
japane.se varieties of M. arvensis. Other forms of the last- 
named species growing in Ceylon and Java have the flavour of the 
common garden mint, M. viridis, and the odour is found in M. 
sylvestris, M. rotundifolia and M. canadensis. A bergamot scent 
is met with in a variety of M. aquatica and in forms of other 
species. Most mints blossom in August. 

'I'he name mint is also applied to plants of other genera, 
Monarda punctata being called horsemint, Pycnanthemum 
linifolium mountain mint, and Nepela cataria catmint. 

MINT (Lat. moneta-, Mid. Eng. mynt), a place where coins are 
manufactured with the authority of the state. Coins are pieces 
of metal, of weight and composition fixed by law, with a design 
upon them, also fixed by law, by which they are identified, their 
value made known and their genuineness certified. The origin 
of the word “ mint ” is ascribed to the manufacture of silver 
coin at Rome in zfiq B.c. at the temple of Juno Moneta.* This 
goddess became the personification of money, and her name was 
applied both to money and to its place of manufacture. Metals 
were used for money at an early stage of civilization, and are 
well suited to the purpose, owing to their great intrinsic value 
and their durability, indestructibility, divisibility and rarity. 
The best metals for coinage are gold, silver, platinum, copper, 
tin, nickel, aluminium, zinc, iron, and their alloys; certain riloys 
of gold, silver, copper and nickel have the best combination of 
the required qualities. 

History of Minting. —The earliest metallic money did not consist 
of coins, but of unminted metal in the form of rings and other 
ornaments or of weapons, which were used for thousands of years 
by the Egyptian, Chaldean and Assyrian Empires (see Numis¬ 
matics). According to Herodotus, the first mint was probably 
that established by Gyges in Lydia towards the end of the 8th 
century b.c. for the coining of gold, silver and electrum, an 
' Lenormant, La Mcmnaie darts Vantiquiti, i. 82. 
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alby of gold and silver found in a natural state.^ Silver 
was coined in the island of Aegina soon afterwards. The art 
of coining was introduced by the Greeks into Italy and other 
countries bordering on the Mediterranean and into Persia and 
I ndia. Subsequentiy the Romans laid the foundations of modern 
minting. Coining originated independently in China at a later 
date than in the western world, and spread from China to Japan 
and Korea. Coins may be made by casting in moulds or by 
striking between engraved dies. The Romans cast their larger 
cupper coins, in ilay moulds carrying distinctive markings, not 
because they knew nothing of striking, but because it was not 
suitable for such large masses of metal. Casting is now used only 
by counterfeiters. The most ancient coins were cast in bullct- 
.shaped or conical moulds and marked on one side by means of 
.a die which was stmek with a hammer. The “ blank ” or un¬ 
marked piece of metal was placed on a small anvil (ambos), and 
the die was held in position with tongs. The reverse or lower 
side of the coin received a rectangular mark made by the sharp 
idges of the little anvil. Subsequently the anvil was marked 
in various ways, and decorated with letters and figures of beasts, 
iind later still the ambos was replaced by a reverse die. The 
spherical blanks soon gave place to lenticular-shaped ones. 
The blank was made r^-hot and struck between cold dies. 
One blow was usually insufficient, and the method was similar 
to that still used in striking medals in high relief, except that the 
lilank is now allowed to cool before being struck. With the 
substitution of iron for bronze as the material for dies, about 
A.D. 300, the practice of striking the blanks while they were hot 
was gradually discarded.'* In the middle ages bars of metal 
were cast and hammered out on an anvil. Portions of the 
flattened sheets were then cut out with shears, struck between 
dies and again trimmed with shears. A similar method had been 
used in Egypt under the Ptolemies (c. 300 b.c.) but had been 
forgotten. Square pieces of metal were also cut from cast bars, 
converted into round disks by hammering and then struck 
between dies. In striking, the lower die was fixed into a block 
of wood, and the blank piece of metal laid upon it by hand. The 
upper die was then placed on the blank, and kept in position by 
means of a holder round which was placed a roll of lead to protect 
the.hand of the operator while heavy blows were struck with a 
hammer. An early improvement was the introduction of a tool 
resembling a pair of tongs, the two dies being placed one at the 
extremity of each leg. This avoided the necessity of readjusting 
the dies between blows, and ensured greater accuracy in the 
impression. Minting by means of a falling weight (monkey press) 
intervened between the hand hammers and the screw press in 
many places. In Birmingham in particular this system became 
liighly developed and was long in use. A. Olivier introduced 
screw presses for striking coins, together with rolls for reducing 
the cast bars and machines for punching-out round disks from 
flattened sheets of metal, in Paris in 1553. After being discarded 
in 1585, except for making medals, they were reintroduced by 
J. Varin in 1640 and the practice of hammering was forbidden 
in Jf)45." In England the new machinery was tried in London in 
T 561, but abandoned soon afterwards; it was finally adopted in 
1662, although the old pieces continued in circulation untilTbgb. 
.'Vt first the rolls were driven by workmen by means of cranks, 
but later they were worked by horses, mules or -water-power. 
Steam-power was applied to them by Matthew Boulton and Watt 
in Birmingham in 1788, and was adopted by the Royal Mint, 
London, in 1810. Recently the practice of driving rolls by 
electricity has been growing, the advantage being that each pair 
of rolls can be driven independently without the intervention of 
cumbrous shafting. Boulton and Watt’s screw press, invented 
in 1788 and used at the Royal Mint until i88i, was worked by 
atmospheric pressure applied to a piston. The piston was in 
communication with a vacuum vessel from which the air had been 
pumped by steam power. 

History of British Mints .—In Britain there are evidences of 

' Op. cit. i. 136. Herodotus 1. 04. 

K. I>uinas, Vemission its monnaies Hcimaies de l^ronze, p. 14. 

’ Ibid. p. ly. 


the existence of mints before the arrival of the Romans. The 
Romans at first imported their coins, and no Roman mints were 
established until about the end of the 3rd century, when coins 
were being struck at London and Colchester.'* In Anglo-Saxon 
times Athelstan appears to have been the first monarch who 
enacted regulations for the mints.° He promulgated laws about 
the year 928, appointing a large number of “ moneyeis ” or 
“ mynteres,” London being assigned eight, Canterbury seven, 
other important towns various numbers, and all smaller boroughs 
one moneyer each. The necessity for so many mints lay in 
the imperfect means of communication. At an early period, 
probably about a.d. 1000, the dies were made in London and 
issued to the other mints. The moneyers, who were elected by 
the burgesses, were responsible for the manufacture of the coin, 
and according to Madox were liable at the time of Henry II. to 
be summoned to Westminster to take part in the trials of the 
pyx.“ If there was any deficiency in the weight of the fineness 
of the coin the moneyers were punished as traitors. These 
moneyers appear to have been abolished about ii8o,r when 
officers were appointed to supervise the coinage on behalf of the 
king, and the name “ moneyer ” was applied to contractors who 
manufactured the coin under superintendence and were not 
responsible to the king for its weight and fineness. The moneyers 
continued to manufacture the coin of the realm until the year 
1850, when the work was entrusted to civil servants. In the 
reign of Henry III. the principal officers of the Mint were the 
master, who manufactured the coin under a contract; the warden 
or paymaster, who acted on behalf of the Crown; the assay master 
(also a king’s officer), who was responsible for the fineness of the 
coin; the cuneator or superintendent of the engravers of the dies, 
and the moneyer. One of the most important duties of the 
warden was the collection from the contractor of the seigniorage 
which was claimed by the sovereign by virtue of his prerogative 
as a source of revenue to the Crown. In 1718 Sir Isaac Newton 
was made master of the Mint, and in that capacity as contractor 
for the coinage he amassed a considerable fortune.'* As the work 
of the Mint became more extensive and more complicated other 
officers were added and their duties were varied from time to 
time. The present administration of the English Mint is based 
on arrangements made in 1870, when the establishment was re¬ 
organized. The office of master of the Mint is held by the chan¬ 
cellor of the exchequer for the time being, without salary, but the 
actual administrative work of the department is entrusted to 
the deputy master and comptroller. The receipt of bullion and 
the delivery of coin from the Mint is under the charge of the chief 
clerk, the manufacture of coin is in the hands of the superinten¬ 
dent of the operative department, and the valuation of the 
bullion by assay, and matters relating to the fineness of the 
coin, are entrusted to the chemist and assaycr. The date of the 
establishment of the Mint in the Tower of London is unknown. 
There is a reference to it dated 1229 and a clear reference dated 
1329.“ According to Ruding, there were over fifty mints in the 
reign of Edward the Confessor. After the Norman Conquest 
the mints increased to about seventy, a greater number 
than now exists in the world, but they were gradually reduced 
and in the reign of Edward I. there were only twelve. 
Ruding enumerates 128 mints operated at various times in the 
United Kingdom, including some established by usurpation, as 
in the reign of Stephen by certain barons, and also mints estab¬ 
lished by grants to ecclesiastics to be worked for their own profit. 
The provincial mints were all closed just before the reign of 
Mary, who coined in London only. Charles I. set up small mints 
in various towns, and lor the great re-coinage in the reign of 
William III. mints were established at York, Chester, Exeter, 
Bristol and Norwich, but were soon abandoned. Wood’s copper 
money for Ireland and America was coined at Wolverhampton 
(1700-1722), and the tradesmen’s tokens were struck at various 
towns. Copper coins were struck by Boulton at Soho,Birmingham, 

^ H. A. Grueber, Coins of Great Britain and Ireland, p. viii. 

' Rogers Ruding, Annals of the Coinage, 3rd ed. ii. 143. 

Grueber, op. cit. p. xxv. * Ruding, op. cit. i. 35. 

■ Ibid. p. xxvi. • Ibid. ii. 102, 194. 
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shoes of the Latin mimes, and had a shaven face and close-cat 
hair. Jogleurs were admitted everywhere, and enjoyed the 
freedom ^ speech accorded to the profession^ jester. Their 
impunity, however, was not always maintained, for Henry I. 
is said to have put out the eyes of Luc de la Barre for lampoon¬ 
ing him. A fairly defined class distinction soon arose. Those 
minstrels who were attached to royal or noble households had 
a status very different from that of the motley entertainers, 
who soon came under the restrictions imposed on vagabonds 
generally. A jocvlatar regis, Berdic by name, is mentioned in 
Domesday Book. The king’s minstrels formed part of the royal 
household, and were placed under a nx, a fairly common term 
of honour in the craft (cf. AdenCs li rois). Edward III. had 
nineteen minstrels in his pay, including three who bore the title 
of waits. The large towns had in their pay bodies of waits, 
generally designated in the civic accounts as kistrionts. A wait 
under Edward III. had to " pipe the watch ” four times nightly 
between Michaelmas and Shere Tuesday, and three times nightly 
during the remainder of the year. In spite of the repeated 
prohibitions of the Church, the matter was compromised in 
practice. Even religious houses had their minstrels, and so 
pious a prelate as Robert Grosseteste had his private harper, 
whose chamber adjoined the bishop’s. St Thomas Aquinas 
(Summa theologia) said that there was no sin in the minstrel’s 
art if it were kept within the bounds of decency. Thomas dc 
Cabham, bishop of Salisbury (d. 1313), in a Penitential distin¬ 
guished three kinds of minstrels {histriones) —buffoons or tum¬ 
blers ; the wandering scurrae, by whom he probably meant the 
goliardi (see Gou ard) ; and the singers and players of instruments. 
In the third class he discriminated between the singers of lewd 
songs' and those jneulatnres who tfmk their songs from the deeds 
of princes and the lives of saints. The performance.^ of these 
jor.ulatnres were permissible, and they themselves were not to be 
excluded from the consolations of the Church. The Parisian 
minstrels were formed into a gild in 1321, and in England a 
charter of Edward IV. (1469) formed the royal minstrels into 
a gild, which minstrels throughout the country were compelled 
to join if they wished to exercise their trade. A new charter 
was conferred in 1604, when its jurisdiction was limited to the 
city of I/tndon and 3 m. round it. This corporation still exists, 
under the style of the Corporation of the Master, Wardens and 
Commonalty of the Art or Science of the Musicians of London. 

During the best time of minstrelsy—the loth, nth and 12th 
centuries—the minstrel, especially when he composed his own 
songs, was held in high honour. He was probably of noble or 
good bourgeois birth, and was treated by his hosts more or less 
as an equal. The distinction between the troubadour and the 
jougleur which was established in Provence probably soon 
spread to Franco and England. In any case it is probable 
that the poverty which forms the staple topic of the poems of 
Rutebeuf (<l-v.) was the commonest lot of the minstrel. 

Entries of payments to minstrels occur in the accounts of 
corporations and religious houses throughout the i6th century; 
but the art of minstrelsy, already in its decline, was destroyed 
in England by the introduction of printing, and the minstrel of 
the entertainments given to Elizabeth at Kenilworth was little 
more than a survival. 

The best account of the subject is to be found in E. K. Chambers's 
Medieval Sta^e (igoj), i. and ii. 230-266. Soe also L. 

Gautier in Epopies jranfaises (vol. ii., and ed., 1K92); A. Schultz, 
Das hofische Lehen sur Zeii der Minnesineer (znd eU., i88g); T. Percy, 
Eeliques of English Poetry (ed. H. B. vVhcatljW, 1876); J. Ritsoii, 
Ancient English Metrical Romances (1802); J. ]. Jusserand, English 
Wayfaring Life in Ike Middle Ages (4th ed., 1852). 

MINT, botanically Mentha, a genus of labiate plants, com¬ 
prising about twenty species of perennial herbs,widely distributed 
throughout the temperate and sub-tropical portions of the globe, 
but chiefly in the temperate regions of the Old World. The 
species have square stems, opposite, aromatic leaves, and a 
stoloniferous creeping rootstock. The flowers are arranged in 
axillary clusters (cymes), which either form separate whorls or 
are crowded together into a terminal spike. The corolla is 
usually small and of i pale purple or pinkish colour; it has four 
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nearly equal lobes, and encloses two long and two dMXt Stamens. 
Nearly three hundnd intermediAte forms have been named and 
described. Many of these varieties are permanent, in con¬ 
sequence of being propagated by stolons. 

In Britain ten species ore indigenous or naturalized. Mentha 
vitidit, or spearmint, grows in manhy meadows, and is the spedes 
commonly used for culinary purposes; it is distinguished by its 
smooth, sessile leaves and lax tapering flower-spikes. It is 
probably a cultivated race of the next species, Mentha syhestris, 
or horsemint, which chiefly differs from the above in ite coarser 
habit and hairy leaves, which are silky beneath, and in its ^nser 
flower-spikes. This plant is supposed to be the mint of Scripture, 
as it is extensively cultivated in the East; it was one of the bitter 
herbs with which the paschal lamb was eaten. M. rotundifolia 
resembles the last in size and habit, but is distinguished by its 
rounded wrinkled leaves, which are shaggy beneath, and 1^ its 
lanceolate bracts. The last two spedes usually grow on damp 
waste ground. M. at/uatica grows in ditches, and is easily 
recognized by its rounded flower-spikes and stalked hairy leaver. 
M. piperita, or peppermint (?.».), has stalked smooth leaves and 
an oblong obtuse terminal spike of flowers; it is cultivated for 
its volatile oil. Af. pratensis belongs to a group which have the 
flowers arranged in axillary whorls and never in terminal spikes; 
it otherwise bears some resemblance to M. viridis. M. saliva 
grows by damp roadsides,and M. arvensis in cornfields; they are 
distinguished from M. pratensis by their hairy stalked leaves, 
which in M. arvensis are all equally large, but in M, sativa are 
much smaller towards the apex of the stem. M. Pt^ium, 
commonly known as pennyroyal, more rarely as fleamint, has 
small oval obtuse leaves and flowers in arillary whorls, and is 
remarkable for its creeping habit and peculiar odour. It differs 
from all the mints above described in the throat of the calyx 
being closed with hairs. It is met with in damp places on grat sy 
commons, and was formerly popular for medicinal purposes. 

All the genus Mentha abound in a volatile oil, contained in 
resinous dots in the leaves and stems. The odour of the oil is 
similar in several species, but is not distinctive, the same odour 
occurring in varieties of distinct species. Thus the peppermint 
flavour is found in M, piperita, in M. incana, and in Chinese and 
japane.se varieties of M. arvensis. Other forms of the last- 
named species growing in Ceylon and Java have the flavour of the 
common garden mint, M. viridis, and the odour is found in M. 
sylvestris, M. rotundifolia and M. canadensis. A bergamot scent 
is met with in a variety of M. aquatica and in forms of other 
species. Most mints blossom in August. 

'I'he name mint is also applied to plants of other genera, 
Monarda punctata being called horsemint, Pycnanthemum 
linifolium mountain mint, and Nepela cataria catmint. 

MINT (Lat. moneta-, Mid. Eng. mynt), a place where coins are 
manufactured with the authority of the state. Coins are pieces 
of metal, of weight and composition fixed by law, with a design 
upon them, also fixed by law, by which they are identified, their 
value made known and their genuineness certified. The origin 
of the word “ mint ” is ascribed to the manufacture of silver 
coin at Rome in zfiq B.c. at the temple of Juno Moneta.* This 
goddess became the personification of money, and her name was 
applied both to money and to its place of manufacture. Metals 
were used for money at an early stage of civilization, and are 
well suited to the purpose, owing to their great intrinsic value 
and their durability, indestructibility, divisibility and rarity. 
The best metals for coinage are gold, silver, platinum, copper, 
tin, nickel, aluminium, zinc, iron, and their alloys; certain riloys 
of gold, silver, copper and nickel have the best combination of 
the required qualities. 

History of Minting. —The earliest metallic money did not consist 
of coins, but of unminted metal in the form of rings and other 
ornaments or of weapons, which were used for thousands of years 
by the Egyptian, Chaldean and Assyrian Empires (see Numis¬ 
matics). According to Herodotus, the first mint was probably 
that established by Gyges in Lydia towards the end of the 8th 
century b.c. for the coining of gold, silver and electrum, an 
' Lenormant, La Mcmnaie darts Vantiquiti, i. 82. 
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Tbpse wwe Bueceoded iraa cruciU^. especially ior melU^ 
silver, ana these have now been generally replaced by graphite 
(plumbago) crucibles made of a mixture of clay^ and paphitc. 
G^d graphite cnidbleR can be used many times in succession If 
they are fasatsd gradually neb time, bat they are uiually discarded 
alter about bltew or twenty meltings. At the Itoyal Mint gold is 
melted in crucibleB about 10 in. in height and Si in. in diameter at 
the widest part. The charge is from 1100 to 1300 or. (37-3 to 40 5 
Wtograras) of metal. The furnace is li in. square and 2 ft. de^ 
from the fire-bars to the cover. An old crucible is cut oft about z in. 
trom the bottom and the bottom piece is inverted and placed on the 
tire-bars as a support for the crucible. The " muffle," a graphite 
cylinder 6 in. in height, is placed on the cnicible to allow room for 
long bars to be melted in the crucible and to prevent the surrounding 
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ajift C is the ftue> common to two iurnaoes and leading to the staca. 
The handle D, acting through the gear wheels E, F, G and H, turns 
the cogwheel K, which moves the curved rack of the cradle and ttps 
the crucible M. Tte molten mietal is poured into the moulds N. 
which are ceuried on wheels running On rails Q. The parts of the 
range of moulds are brought tightly together and held in position 
by the bars 0 and the screw P, and when one mould is filled the 
carrier is moved forward on Its rails by wheels worked by a handle 
bLso shown in the figure. In some other miats still larger crucibles 
are us^, containing various amounte up to about looo kilograms 
or over 30,000 us. In foreign mints the molten metal is generally 
transferred from the crucible to the moulds by dipping crucibles or 
iron ladles Covered with clay. Gas is used as fuel for the melting 
furnaces at Pbtladelphia. It is cleaner than coke, and ia said to 



Fio. I.— Furnace Apparatus. 


coke from falling into it. The flue, of about 5 in. square, communi¬ 
cates with a stack On ft. high, lii many mints the flues pass into 
condensing chambers where volatilized gold and silver are recovered. 
The cnicible is at a red heat when the gold i.s charged in, the .copper 
being added last, and a graphite hd put on the crucible tu check loss 
by volatilization. The charge is completely melted m abbut half 
an hour, and it is then thorouglUy mixed by stirring with a graphite 
rod. The crucible is then litted out by circular tongs .suspended 
in such a way that two men can take part in the ‘operation. The 
contents are poured by hand into moulds which are contained side 
by side in an iron carriage running on wheels, fig. i, OP. The 
molten gold, which is of a pale green colour, solidifies at once in the 
Iron moulds, and the bars can be taken out Immediately. Bars 
from which sovereigns are to be coined are za in. long, i| in. wide 
and i in. thick, and about seven such bars are cast from one pot. 
The rou^ edges of the bars are removed by a circular revolving file, 
and the hollow ends are cut off. Pieces are cut out for assay, and 
the bmn are then ready for rolling. The amount of gold melted in 
an ordinary day's work Is two tons to two and a half tons, of the 
value of ;^2jo,ooO;tMf300,000. For silver larger crucibles are used, 
containing aboutpz. troy (155 kilograms). They are heated 
in circular furnaces zi in. in diameter and lifted out with circular 
tongs suspended from a travelling crane whidh is worked bv elec¬ 
tricity. The crucible is placed in the pouring cradle, which has 
been in use since 1816, and is shown in fig. i. Here A is the iron 
cover surrounding the iuraaces, B is the revolving lid of a furnace. 


save time and to reduce the loss of the precious metals. _ At Denver 
and Ottawa the fuel used is “ first distillate ” oil, which is found 
to be cheaper than cither naphtha or gas. The oil is pumped from 
buried tanks and warmed to about 90® F. before it reaches the 
burners at tl»furnaces. At tlie Denver mint the crucible.s are used 
for from tweWe to fifteen meltings witli oil fuel, whereas they were 
soon destroyed when gas was emmoyed. A charge of (>000 oz. of gold 
is melted in about an hour, 'uie melting lossw amount to about 
O'Z jier 1000 of gold and o‘f> ptt. 1000 of silver in the Royal Mint. 
The losses are caused by volatfnzation, by the absorption of metal 
by the crucible, stirring rod, <Src., and by occasional projection of 
particles from the pot mto the furnace. The ash-pit is lined with 
fron plates to facilitate the recovery of metal accidentally spilt. 
All crucibles and other materials which might contmn precious 
metal are ground up and washed in a pan, and the pannings together 
with a selection from the floor sweepings arc remelted. The residues 
(the Mint " sweep ") are sold to refiners or ore-smelters. 

Hailing. —T^e cast bars are reduced to the thicknws of the coin 
by repeated passages between rolls.* These are cylinderT of cast 
iron or steel from 6 in. to 15 in. in diameter set parallel to one another 
with a small interval between, and revolved by electric or steam 
power. They are divided into breaking-down and finishing rolls, 
the latter being of smaller diameter than the former. The power 
is usually transmitted through toothed wheels, each toll being 
driven Independently in some cases, while sometimes power is^ 
plied to the lower roll only, the upper roll being coupled to it. The 
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power required lot teeeking down mint bars amounts to from ij 
to 35 h.p. The bars are ied to the roUs by hand. Heavy pinobes 
are applied at brst, the space between the roUs being dmdni&ed by 
a hand-screw alter each passage o{ the Inrs through them. When 
the bars are nearly to gauge, light pinches are given, the power 
required by finishing rolls being about 5 h.p, only. The reduction 
in thickness ol the bars is accompanied by a slight increase in their 
width and a very great increase in their length, so that it is generally 
necessary to cut partly rolled bars into two parts to keep them of 
convenient dimensions, by repeated passages through the rolls 
the bars are hardened, and to facilitate farther reduction they are 
usually softened by annealing before being passed to the finishing 
rolls. In some mints the fillets are annealed frequently, the fillets 
for one-mark pieces at the berlin mint, for example, being annealed 
four times in the course of rolling. In this case the bars are reduced 
from ."(.J mm, in thickness to i J mm. by being passed thirteen times 
through the rolls. At the Vienna mint the practice has been to 
anneal silver bars after each passage through the rolls. On the other 
hand, in the United States mints, the use of very carefully refined 
metal has made it possible to discontinue the annealing of partly 
rolled bars. In the Royal Mint silver bars are annealed once 
during rolling by passing through a Bates iS: beard gas furnace. 
The fillets arc placed on an endless chain which moves .slowly through 
the furnace, returning underneath. At each end of the furnace is a 
trough of water which covets the furnace mouth, so that air is pre¬ 
vented from entering the furnace. The cliain dips below the water, 
then rises into the furnace and passes down into the other trough 
on its way out. The result is that so long as the fillets are hot they 
are kept from contact with the air and blackening of the metal is 
prevented. In some mints the drag-bench or draw-bench is used 
after the rolls to equalize flic thickness of the fillets. The fillet is 
drawn between two little steel cylinders which do not revolve and 
are held rigidly in position. The principle resembles that used in 
wire drawing. It was introduced by Sir John barton at the Royal 
Mint in i8u> and was abandoned there in 1905. The thickness of the 



lillets is measured by fhe gauge-plate shown in fig. 2. When they 
have been reduced to I he correct tliickness they are examined by the 
" tryer," who cuts out one or two blanks from each fillet with a hand 
machine and weighs them nn a delicate balance. If the weight of 
the blank is slightly below the standard weight, a somewhat larger 
cutler is used, so th.if the blanks may lie of correct weight. If 
the blank is too heavy the fillet may of course be passed through 
the rolls again. 

Remedy.— The degree of accuracy required is indicated by the 
" leniedv " allowance fur weight, which is different for each coin, 
and IS the maximum difference from the standard weight which is 
allowed by law. In fhe sovereign it is o'2 grain or about 1O2 per 
1000. As the mean tliickne.ss of a sovereign is o'O^ofi in., the remedy 
for weight corresponds to a difference of less than min in the 
thickness of the fillet. The remedy for English silver coins varies 
from 2 grains or q'sS per loan in the case of the crown, to o'oSy 
grain or ii'tjy per 1000 in the case of the silver penny. The reme¬ 
dies for weigh! on foreign coins are in general greater than those 
allowed in the British Empire, averaging 2 per 1000 for gold coins. 
Reference may here be made to the similar working margin allowed 
in respect of the fineness of gold and silver. In England the remedy 
for fineness is 2 per rooo on gold coins and 4 per 1000 on silver coins 
above and lielow the legal standard. Thus gold coins would be 
within the limits if they contained between gt4'(i and grS-A parts 
ol gold per 1000, Remedies are intended to cover accidental 
variations ironi the exact standard and are now gegfrally used only 
in this way. In former times, however, advantagFwas sometimes 
taken of tne remedy as a means of profit. In the reign of Queen 
Elizabeth, the master of the Mint, finding the allowance under his 
contract to be insufficient, availed himself of the remedy on the silver 
coinage, which amounted to OJd. on the pound troy, or about 87 
per inoo. 

Cutting Blanks .—The cutting machine used in the Mint is shown 
in fig 3. The revolution of an eccentric A causes two short steel 
cylinders or cutters mounted on a block of iron b, suitably guided, 
to enter two holes in a plate fixed to the bed oi the machine. 
When the fillet T'F is brought above the holes, the cutters descend 
and force disks of metal through the holes. After each descent of 
the cutters, the fillet is advanced by small gripping rolls C C' C 
worked by a ratchet wheel E driven from the sfiart which bears 
the eccentric A. The disks fall down the tube G to a receptacle 
on the floor. The cutters are so placed as to remove blanks in 
the manner shown in fig. 4, this arrangement leaving leas " scisael" 
or residual metal than any other. In the case of very large 
silver coins only one blank is cut in the width of the fillet, 
but bronze fillets are made wider so that thiee penny blanks are 


cut oat at each stroke of the auohine. The cutting mochinea at the 
Mint work at ibo revolutions per minute, so umt .<e«b of the 
eleven madhinee .would be 


capable oi cutting ig.aoo 
blanks in an hour if it could 
be fed continuously. The 
scissel, which amounts to 
about 30 % oi the metal 
operated on, is returned in 
bundles to the melting house. 

Marking .—TTie blanks are 
then passed to an edge rolling 
machine, by which they are 
tliickened at the edge so as 
to form a rim to protect the 
finished coin from wear. This 
operation is called marking, 
b^use originally the edges 
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were not only thickened but 
were also marked with an 
inscription. This is still done 
in the case of many foreign 
coins. The letters are some¬ 
times sunk and sometimes 
raised. Like the graining or 
" milling" on the edge of 
many coins, the inscriptions 
were intended to put a stop to 
tlic practice of clipping and 
filing coins, which was preva¬ 
lent in the iGth and 17th 
centuries. They also render 
the manufacture of counterfeit 
coin more difficult. At the 
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3.—Cutting Machine. 

Royal Mint Ihe blanks are passed between the parallel face.s of 
a revolving steel plate and fixed block. The plate has a circular 
groove ill its face and the block has a corresponding curved groove. 
The blank passes between these grooves. 

The distance between the block and the 
plate IS adjusted so as to be slightly 
le.ss than the diiCmeter of the blank, 
and the result is that the edge of the 
blank is thickened and its diameter 
reduced before it escapes from the 
machine. About 720 blanks are passed 
tlirough this machine per minute. In 
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marking machines in some foreign mints the groove is in the peri¬ 
phery of the revolving wheel, and the grooved block is curved (fig. 5). 

Annealing and Blanching the Blanks .—The blanks are next 
soitened by uiinualing, and are then thoroughly cleaned before 
being passed to the coining presses. In England gold and copper 
blanks arc protected from oxidation, and after their passage through 
the iumace are merely washed in colanders with water and dri^ 
with sawdust in a rotating drum. Silver blanks, however, are 
passed through rotary gas furnaces in which no attempt is made to 
exclude the air. The blanks are charged into a hopper at one end 
of the furnace and conveyed towards the other end by a revolving 
Archimedean screw. The blanks fall through an aperture after 
having been heated for a few minutes. They are at a dull red heat 
and are allowed to cool gradually in the air and become blackened 
by the formation on the surface.oi a film of oxide of copper. This 
is removed by solution in hot dilute sulphuric acid and a layer of 
pure Irosted silver is left on the surface, which appears dead white 
in colour, and has lost its metallic lustre. The operation is called 
" blanching." A .similar method was formerly usca lor gold coins in 
England and is sfill employed in some mints. The removal of part 
of the copper from the blank raises the percentage of silver contained 
in them and this is allowed for by adaing an equivalent amount of 
copper to the metal when it is melted. The amount of copper 
removed from silver blanks containing 900 to 925 parts of silver per 
1000 is from o'6 to 10 per 1000. The process will probably be 
abandoned as soon as the tarnishing of the metal during tolling and 
annealing can be avoided. 

Coining Press .—The blanks are converted into coin by receiving 
an impression from engraved dies. Each blank is placed on the 
lower of two dies and the upper die is brought down forcibly upon it. 
The pressure causes the soft metal to flow like a viscous solid, but 
its lateral escape is prevented by a collar which surrounds the blank 
while it is bemg struck, The collar may be plain, or crenated 
(" milled "), or engravod with some device. In the last case the 
collar must be made in two or more pieces, as otherwise the coin 
could not be removed wiithout iujurj;. The collar for strikine English 
crown pieces is made in three sections now that raised lettering Is 
put on the edge of the coin. Sunk lettom, such as occur on the edges 
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of many foreini coinB, are put on b;r the marking machine, and a plain at the Mint strike from 90 to las coins per minute, most of them 
collar is used in striking. working at the rate of no coins per minute. There are 19 presses 

The coining presses now used are all modifications of the lever press and it is possible with th^ to strike between 700,000 and ^,oou 
invented by Uhlhom of Grevenbroich near Cologne in 1839. TUv pieces in an ordinary working day. 



Fig. 6 F'C. 7 . 


t)rcs3 in use at the Koyal Mint since 18B2 is shown in figs. 6 and 7. 
The lever M worked from the front of the machine causes the fly¬ 
wheel to be connected with the driving-wheel and the machine 
starts. The blanks arc placed in the slide J and the lowest one is 
carried forward to the die in two successive movements of the 
" layer-on " K,a rod working baclnvardsandiorwards on a horizontal 
plate and actuating tlie finger L, fig. 8. The lower die is firmly fixed 



I IVcighing llie Coins .—Gold and silver coins are examined and tested 

1 by ringing, and each coin is then weighed separately by being passed 
i over delicate automatic balances. The first 
automatic balance for weighing single coins 
was introduced at the Bank of F.ngland in 
1843, and was designed by William Cotton, 
the deputy governor of the Bank. In 1851 
tliesc balances, improved by Richard Pilcher, 
were introduced at the Royal Mint, and I 

modifications of them are now used at most 1 

foreign mints. For mint use it is necessary 

that they shall distinguish between " light, _, 

I “ heavy " and “ good " coins which do not CJ- 

differ from standard by more than the small - -L™J-, 

weight known as the remedy " (sec above). |_ * _3 

The balances used in the Royal Mint were 

further improved by J. T. Butler in the '—TK"* —* 

year 1889. The balance consists essentially of 1—BRB ? 

a beam with two scale pans, one for the coin I-jWH- ' 

and the other for the counterpoise. The beam is A 

released and in the course of a second or so Fio, 9. 

takes up a certain position dependent on the 

relative weigh^ of the com and counterpoise. Its position is 
then fixed by H automatic grip, and the coin falling down a shoot 
enters one of three compartments of a box, according to the 
' position of tire beam when it is arrested. The chief working parts 
j are shown in fig. 10. The beam A ts of steel made in one piece, 


to the bed of the machine, and the blank is placed exactly upon it. Fic. 10. 

The collar A' is then raised by the lever G so as to encircle the blank, , , , j • 

and the upper die which is held at A is brought down. This is done , about ii in. long. Its centre and end knife edges are shown m 
by the little crank B on the axle of the fly-wheel, acting through the fig. Ii. The scale pan for the coin is shown in fig. 12. B is the pan 
rod C and the bent lever 1 ), which forms a toggle-joint at E with tlie on which the coin rests, at a point above the beam. The coins are 
vertical piece of metal below it. The straightening of the toggle- placed in a rouleau in the hopper C and the lowest one is puslted on to 
Joint when C is pushed forward forces A down to strike the coin. The 1 the pan B by a slide not shown in the figure. While the coin is 
reverse movement of D lifts up the upper die and the collar drops being moved the hanger D is held firmly by the forceps E to prevent 
simultaneously so that its upper surface is level with the face of the I the pan from being pushed sideways. The forceps arc then opened 
lower die on which the finished coin lies. Another blank moved on j and the beam released, but at this moment the levelling bar F is 
by the finger L pushes off tte finished coin which falls down the tube allowed to drop momentarily by a bent lever G acting on the pm G , 
N. The diagram, fig. o, shows the relative position of the dies and r until the ends of F press down on a stirrup in eMh hanger at H, H. 
I^ers more clearly. The dies and collar are shaded. The presses This brings the beam to a horizontal position. The lever G at once 
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power required lot teeeking down mint bars amounts to from ij 
to 35 h.p. The bars are ied to the roUs by hand. Heavy pinobes 
are applied at brst, the space between the roUs being dmdni&ed by 
a hand-screw alter each passage o{ the Inrs through them. When 
the bars are nearly to gauge, light pinches are given, the power 
required by finishing rolls being about 5 h.p, only. The reduction 
in thickness ol the bars is accompanied by a slight increase in their 
width and a very great increase in their length, so that it is generally 
necessary to cut partly rolled bars into two parts to keep them of 
convenient dimensions, by repeated passages through the rolls 
the bars are hardened, and to facilitate farther reduction they are 
usually softened by annealing before being passed to the finishing 
rolls. In some mints the fillets are annealed frequently, the fillets 
for one-mark pieces at the berlin mint, for example, being annealed 
four times in the course of rolling. In this case the bars are reduced 
from ."(.J mm, in thickness to i J mm. by being passed thirteen times 
through the rolls. At the Vienna mint the practice has been to 
anneal silver bars after each passage through the rolls. On the other 
hand, in the United States mints, the use of very carefully refined 
metal has made it possible to discontinue the annealing of partly 
rolled bars. In the Royal Mint silver bars are annealed once 
during rolling by passing through a Bates iS: beard gas furnace. 
The fillets arc placed on an endless chain which moves .slowly through 
the furnace, returning underneath. At each end of the furnace is a 
trough of water which covets the furnace mouth, so that air is pre¬ 
vented from entering the furnace. The cliain dips below the water, 
then rises into the furnace and passes down into the other trough 
on its way out. The result is that so long as the fillets are hot they 
are kept from contact with the air and blackening of the metal is 
prevented. In some mints the drag-bench or draw-bench is used 
after the rolls to equalize flic thickness of the fillets. The fillet is 
drawn between two little steel cylinders which do not revolve and 
are held rigidly in position. The principle resembles that used in 
wire drawing. It was introduced by Sir John barton at the Royal 
Mint in i8u> and was abandoned there in 1905. The thickness of the 



lillets is measured by fhe gauge-plate shown in fig. 2. When they 
have been reduced to I he correct tliickness they are examined by the 
" tryer," who cuts out one or two blanks from each fillet with a hand 
machine and weighs them nn a delicate balance. If the weight of 
the blank is slightly below the standard weight, a somewhat larger 
cutler is used, so th.if the blanks may lie of correct weight. If 
the blank is too heavy the fillet may of course be passed through 
the rolls again. 

Remedy.— The degree of accuracy required is indicated by the 
" leniedv " allowance fur weight, which is different for each coin, 
and IS the maximum difference from the standard weight which is 
allowed by law. In fhe sovereign it is o'2 grain or about 1O2 per 
1000. As the mean tliickne.ss of a sovereign is o'O^ofi in., the remedy 
for weight corresponds to a difference of less than min in the 
thickness of the fillet. The remedy for English silver coins varies 
from 2 grains or q'sS per loan in the case of the crown, to o'oSy 
grain or ii'tjy per 1000 in the case of the silver penny. The reme¬ 
dies for weigh! on foreign coins are in general greater than those 
allowed in the British Empire, averaging 2 per 1000 for gold coins. 
Reference may here be made to the similar working margin allowed 
in respect of the fineness of gold and silver. In England the remedy 
for fineness is 2 per rooo on gold coins and 4 per 1000 on silver coins 
above and lielow the legal standard. Thus gold coins would be 
within the limits if they contained between gt4'(i and grS-A parts 
ol gold per 1000, Remedies are intended to cover accidental 
variations ironi the exact standard and are now gegfrally used only 
in this way. In former times, however, advantagFwas sometimes 
taken of tne remedy as a means of profit. In the reign of Queen 
Elizabeth, the master of the Mint, finding the allowance under his 
contract to be insufficient, availed himself of the remedy on the silver 
coinage, which amounted to OJd. on the pound troy, or about 87 
per inoo. 

Cutting Blanks .—The cutting machine used in the Mint is shown 
in fig 3. The revolution of an eccentric A causes two short steel 
cylinders or cutters mounted on a block of iron b, suitably guided, 
to enter two holes in a plate fixed to the bed oi the machine. 
When the fillet T'F is brought above the holes, the cutters descend 
and force disks of metal through the holes. After each descent of 
the cutters, the fillet is advanced by small gripping rolls C C' C 
worked by a ratchet wheel E driven from the sfiart which bears 
the eccentric A. The disks fall down the tube G to a receptacle 
on the floor. The cutters are so placed as to remove blanks in 
the manner shown in fig. 4, this arrangement leaving leas " scisael" 
or residual metal than any other. In the case of very large 
silver coins only one blank is cut in the width of the fillet, 
but bronze fillets are made wider so that thiee penny blanks are 


cut oat at each stroke of the auohine. The cutting mochinea at the 
Mint work at ibo revolutions per minute, so umt .<e«b of the 
eleven madhinee .would be 


capable oi cutting ig.aoo 
blanks in an hour if it could 
be fed continuously. The 
scissel, which amounts to 
about 30 % oi the metal 
operated on, is returned in 
bundles to the melting house. 

Marking .—TTie blanks are 
then passed to an edge rolling 
machine, by which they are 
tliickened at the edge so as 
to form a rim to protect the 
finished coin from wear. This 
operation is called marking, 
b^use originally the edges 


Fiu 4. 

were not only thickened but 
were also marked with an 
inscription. This is still done 
in the case of many foreign 
coins. The letters are some¬ 
times sunk and sometimes 
raised. Like the graining or 
" milling" on the edge of 
many coins, the inscriptions 
were intended to put a stop to 
tlic practice of clipping and 
filing coins, which was preva¬ 
lent in the iGth and 17th 
centuries. They also render 
the manufacture of counterfeit 
coin more difficult. At the 



Fig. 


3.—Cutting Machine. 

Royal Mint Ihe blanks are passed between the parallel face.s of 
a revolving steel plate and fixed block. The plate has a circular 
groove ill its face and the block has a corresponding curved groove. 
The blank passes between these grooves. 

The distance between the block and the 
plate IS adjusted so as to be slightly 
le.ss than the diiCmeter of the blank, 
and the result is that the edge of the 
blank is thickened and its diameter 
reduced before it escapes from the 
machine. About 720 blanks are passed 
tlirough this machine per minute. In 



Fig. s. 


marking machines in some foreign mints the groove is in the peri¬ 
phery of the revolving wheel, and the grooved block is curved (fig. 5). 

Annealing and Blanching the Blanks .—The blanks are next 
soitened by uiinualing, and are then thoroughly cleaned before 
being passed to the coining presses. In England gold and copper 
blanks arc protected from oxidation, and after their passage through 
the iumace are merely washed in colanders with water and dri^ 
with sawdust in a rotating drum. Silver blanks, however, are 
passed through rotary gas furnaces in which no attempt is made to 
exclude the air. The blanks are charged into a hopper at one end 
of the furnace and conveyed towards the other end by a revolving 
Archimedean screw. The blanks fall through an aperture after 
having been heated for a few minutes. They are at a dull red heat 
and are allowed to cool gradually in the air and become blackened 
by the formation on the surface.oi a film of oxide of copper. This 
is removed by solution in hot dilute sulphuric acid and a layer of 
pure Irosted silver is left on the surface, which appears dead white 
in colour, and has lost its metallic lustre. The operation is called 
" blanching." A .similar method was formerly usca lor gold coins in 
England and is sfill employed in some mints. The removal of part 
of the copper from the blank raises the percentage of silver contained 
in them and this is allowed for by adaing an equivalent amount of 
copper to the metal when it is melted. The amount of copper 
removed from silver blanks containing 900 to 925 parts of silver per 
1000 is from o'6 to 10 per 1000. The process will probably be 
abandoned as soon as the tarnishing of the metal during tolling and 
annealing can be avoided. 

Coining Press .—The blanks are converted into coin by receiving 
an impression from engraved dies. Each blank is placed on the 
lower of two dies and the upper die is brought down forcibly upon it. 
The pressure causes the soft metal to flow like a viscous solid, but 
its lateral escape is prevented by a collar which surrounds the blank 
while it is bemg struck, The collar may be plain, or crenated 
(" milled "), or engravod with some device. In the last case the 
collar must be made in two or more pieces, as otherwise the coin 
could not be removed wiithout iujurj;. The collar for strikine English 
crown pieces is made in three sections now that raised lettering Is 
put on the edge of the coin. Sunk lettom, such as occur on the edges 
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Hit ton William Hug'll, the 3rd earl (1814-1891), was the. 
father of .th* 4th earl, Gilbert John EllioT-Murray-Kynvn- 
MOND (1845- who joined the Scots Guards in 1867. In 
1874, in the capacity of a newspaper correspondent, he witnessed 
the operations of the Carlists in Spain; he took service with the 
Turkish army in the war with Russia in 1877 and served under 
Lord Roberts in the second Afghan War (1878-79), having 
narrowly escaped accompanying Sir Louis Cavagwi to KabuL 
He acted as private secretary to Lord Roberts during his mission 
to the Cape in 1881; as military secretary to Lord Lansdowne 
during his governor-generalship of Canada from 1883 to 1885; 
and as chief of the st^ to General Middleton in the Riel Rebellion 
in Canada (1885). Having succeeded to the earldom in 1891 he 
was appointed governor-general of Canada in 1898. His term 
of office (1898-1904) was distinguished by a visit of the prince 
and princess of Wales to the colonies. In 1905, on the resig¬ 
nation of Lord Curzon, Lord Minto was appointed viceroy and 
governor-general of India, retiring in ipio. 

The 4th carl’s brother, the Hon. Arthur Ralph Douglas Elliot 
(b. 1846), editor of the Edinburgh Review, was a member of parlia¬ 
ment from 1880 to 1892 and again from 1898 to 1906, and from 
1903 to 1906 he was financial secretary to the treasury. Sir 
Francis Edmund Hugh Elliot (b. 1851), a grandson of the 2nd 
earl, became British minister at Athens in 1903. 

See Hon. G. F. S. Elliot, The Border Elliots and the Family of 
Minto (Edinburgh, 1897) ; the article India ; History ; also the 
Life and Letters of the first Earl of Minto, (1874) and Lord 

Minto in India, /Soy-/d/4 (1880), both edited by the countess of 
Minto; and Sir J. F. Stephen, The Story of Nuncomar and the 
Impeachment of Sir E. Impey (i88j), 

MINTO, WILLIAM (1845-1893), Scottish man of letters, 
was born at Auchintoul, Aberdeenshire, on the loth of October 
1845. He was educated at Aberdeen University, and spent 
a year at Merton College, Oxford. He was assistant profc.ssor 
under Alexander Bain at Aberdeen for some years; from 1874 
to 1878 he edited the Examiner, and in 1880 he was made full 
professor of logic and English at Aberdeen. In. 1872 he published 
a Manual of English Prose Literature, which was distmguished 
by sound judgment and sympathetic appreciation; and his 
Characteristics of English Poets from Chaucer to Shirley (1874) 
showed the same high qualities. His other works include; 
The Literature of the Georgian Era (1894) edited with a bio¬ 
graphical introduction by W. Knight a monograph on Defoe 
in the “English Men of Letters” series (1879); three novels of 
small importance, and numerous articles on literary subjects 
in the 9th edition of the Encyclopaedia Britannica. He died on 
the ist of Marcli 1893. 

MOmiRNAE, an ancient city of the Aurunci, in Italy, 
situated on the N.W. bank of the Liris with a suburb on the 
opposite bank ij m. from its mouth, at the point where the 
Via Appia crossed it by the Pons Tiretius. It was one of the 
three towns of the Aurunci which made war against Rome 
in 314 B.C., the other two being Ausona (see Sessa Aurotca) 
and Vescia; and the Via Appia was made two years later. 
It became a colony in 295 b.c. In 88 b.c. Marius in his 
flight from Sulla hid himself in the marshes of Mifrtumae. 
The ruins consist of an amphitheatre (now almost entirely 
demolished, but better preserved in the i8lh century), a theatre, 
and a very fine aqueduct in opus reticulatum, the quoins of which 
are of various colours arranged in patterns to produce a decorative 
effect. Close to the mouth of the river was the sacred grove of 
the Italic goddess Marica. It is still mentioned in the 6th 
century, but was probably destroyed by the Saracens, and its 
low site, which had become unhealthy, was abandoned in favour 
of that of the modern town of Mintumo (known as Traetto 
until the 19th century), 459 ft. above sea-level. A tower at 
the mouth of the river, erected between 961 and 981, commemo¬ 
rates a victory gained by Pope John X. and his allies over the 
Saracens in 915. It is built of Roman materials from Minturnae, 
including several inscriptions and sculptures. 

See T. Ashby In Mllattges it I'Ecole franfoite ie Rome (1903), 413; 


R. Laurant-Vibnrt and A. Pigaaol, ibid. (1907). p. 495 ! G. Q. Giglioli, 
Nolitie iegli Scaui (1908) p. 896 ^ (T. As.i 

HIMUCIIU FEUX, MARCUS, one of the earliest, if nut the 
earliest, of the Latin apologists for Christianity. Of his personal 
history nothing is known, and even the date at which he wrote 
Can be only approximately ascertained. Jerome (De vir. ill. 
58) speaks of km as “ Romae insignis causidicus,” but in this 
he is probably only improving on the expression of Lactantius 
(Inst. div. v. i) who speaks of him as “ non ignobilis inter 
Causidicos loci.’’ He is now exclusively known by his Octavius, 
a dialogue on Christianity between the pagan Caecilius Natalis' 
and the Christian Octavius Januarius, a provincial lawyer, 
the friend and fellow-student of the author. The scene is 
pleasantly and graphically laid on the beach at Ostia on a holiday 
afternoon, and the discussion is represented as arising out of 
the homage paid by Caecilius, in pa.ssing, to the image of Serapis. 
His arguments for paganism (possibly modelled on those of 
Celsus) are taken up seriatim by Octavius, with the result that 
the assailant is convinced. Minucius himself plays the part 
of umpire. The form of the dialogue is modelled on the De 
natura deorum and De divinatione of Cicero and its style is 
both vigorous and elegant if at times not exempt from something 
of the affectation of the age. Its latinity is not of the specificall)' 
Christian type. If the doctrines of the Divine unity, the resur¬ 
rection, and future rewards and punishments be left out of 
account, the work has less tlie character of an exposition of 
Christianity than of a philosophical and ethical polemic against 
the absurdities of polytheism. While it thus has much in common 
w.th the Greek Apologies it is full of the strong common sense 
that marks the Latin mind. Its ultimate appeal is to the fruits 
of faith. 

The Octavius is admittedly earlier than Cyprian’s Quod idola dii 
non sint, which borrows from it; how much earllcT can be determined 
only by settling the relation in which it startds to Tcrtiillian's 
Apologeticum. Siuce A. Ebert’s cxhaiLstive argument in i8()8, 
repeated in i88g, the priority of Minucius has been generally ad¬ 
mitted; the objections are stated in the Diet, Chr. Biog, article 
by G. Salmon. Editions: F. Sabacus-Brixianus, as bk. viii. of 
Amoblus (Rome, 1543); F. Balduinus, first separate edition (Heidel¬ 
berg, 1560); Mime, Patrol, Lat. iii. 239; Haim in Corp. Scr. Ecrl. 
Lot. (Vienna, iSfiy); H. A. Holden, translations: R. E. Wallis, 
in Ante-Nic. Fathers, vol. iv.; A. A. Brodribb's Pagan and Puritan. 
I.iterature; In addition to that already cited see H. Bocnig's art. 
in Hauck-Herrog's Realencyk. vol. 13, and the various hilltories of 
early Christian Literature by A. Harnaek, G. Kruger, A‘: Ehrhard 
and 0 . Bardenhewer. 

MINUET (adapted, under the influence of the Italian minuelto, 
from Fr. menuel, small, pretty, delicate, a diminutive of menu, 
from Lat. minutus; the word refers probably to the short steps, 
pas menus, taken in the dance), a dance for two persons, in ^ 
time. At the period when it was most fashionable it was slow, 
ceremonious, and graceful (see Dance). The name is also 
given to a musical composition written in the same time and 
rhythm, but when not accompanying an actual dance the pace 
was quicker. An example of the true form of the minuet is 
to be found in Don Giovanni. The minuet is frequently found 
as one of the movements in the Suites of Handel and Bach. 
Haydn introduced it into the symphony, with little trace of 
the slow grace and ceremony of the dance. In the hands of 
Beethoven it becomes the scherzo. 

MINUSINSK, a town of Russia, in east Siberia, and the 
government of Yeniseisk, 180 m. S.S.W. of Krasnoyarsk railway 
station, and 5 m. from the right bank of the Yenisei, in a fertile 
prairie region. Pop, (1897), 10,255. It is a centre for trade 
with the native populations of the Sayan Mountains and north¬ 
western Mongolia. It has an excellent natural history, ethno¬ 
graphical and archaeological museum (1877), with a library 
and a meteorological station. Coal and iron abound in the 
vicinity. 

* This name occurs in six inscriptions of the years *11-217 
found at Constantine (Cirta), North Africa {C.I.L, vol. viii.).»tike the 
other North African fathers Tertulllan, Cyprian, Amobius and 
Lactantius, he was a lavwcr. Some use may have been made of 
rhetorical expressions of M. Cornelius Fronto of Cirta (d. c. a.d. 170). 
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UDIOTB (Lat. minutus, small; minuen, to imdce Im), an 
adjective meaning of very small size, petty or trifling; also 
extremely precise. In this sense the word is pronounced 
As a substandvc and pronounced mitmit the word (usually in 
the plural^ is applied to a written summary of the transactions 
of a mectmg of a public or e^er body, or to a 'memorandum 
of instructions, &a A Treasury minute in the United Kingdom 
is an official memorandum authorizing certain procedure. 

“ To minute ” is to dra-w up such a summary or memorandum. 
More particularly, “ minute ” is used of the sixtieth part of 
any unit); -in time, of an hour; and in astronomy, geometry, 
geography, &c., of a degree in the measurement of a circle. 
The sexagesimal system of division was originally used by the 
ancient Babylonian astronomers, was adopted by Ptolemy; 
and the sixtieth part of a degree, and its further subdivision 
into sixty parts, was called in Latin pars minuloe primae, and 
pars minutae seamdae respecti'vely, hence the English “ minute ” 
and “ second.” 

HINDTE'HEN: in the American War of Independence, militia¬ 
men who had undertaken to turn out for service at a minute’s 
notice. In Massachusetts the minute-men were enrolled by 
an act of the Provincial Congress of the 23rd of November 1774, 
and in Boston alone they numbered 16,000 prior to the outbreak 
of the war. The Americans who fought in the opening action 
of Lexington were “ minute-men.” 

MIOCENE, in geology, the system of strata which occurs 
between the Oligocene and the Pliocene. The term, derived 
from the Greek /uiov, less, and kou-os, recent, was introduced 
by Sir Charles Lyell, as indicating palaeontologically a less 
percentage of recent species than is found in the Pliocene. 
Variable lacustrine, estuarine and marine deposits, especially 
characterized by soft calcareous sandstones and conglomerates 
(“ molasse ”) and sandy shell-beds (“ faluns ”), make up the 
Miocene system of the Neogene nr newer Tertiary in Europe and 
western Asia, where it attains its fullest development. 

A. de Lapparent's classification is here adopted 
V. PotUian ur Pannontan. —Braokisli- and fresh-water marls, 
limestones and gravels: occurring at Vienna, in the Caspian and 
eastern Mediterranean basins, and in southern France; mammalian 
deposits ol I’lkermi and the Siwalik Hills, with Hippation ^racile, 
Mastodon longirostriSi Rhinoceros schltitrmachi, numerous ruminants, 
Conferia subglohosa. Maxme buds oi Belgium (Black CragI and 
north Ciennauy. 

IV. .WmafiaB.—More or less salt-water sands and marls of the 
same basins with Mastodon angusiidens, Anchiiherium aurelianntse, 
Cerithtum pictum, C. rubiginosum, Ostrea gtngcnsis, Mactra podolica. 
Tapes gregarius. Stages IV. and V. represented in north-western 
Prance by marine sands (Cardita strtattsstma), and in Algeria and 
Morocco by marine marls and limestones. 

III. Vindobonian .— Sub-stages - 

(fc) Tortonian: Marine marls with Ancitlaria glandiformis. Conus 
antiquus, Ilanella marginata, Trockus patulus, Valuta rarispina. 
Laminated fresh-water limestones of Oeniugeu with fish, countless 
insects, and plants showing seasonal changes of the year in 
their successive layers {Acer tn'hhalutn, Populus mutabilis, Juglans 
aouminata, Camphora, Podogonium) ; and the lacustrine deposits of 
central Spain. 

(a) Helvetian : Marine shelly sandstones and conglomerates 
(" molasse ” of Switzerland) with O.sirea gtngensis, Cardita jouanneti, 
Panopaea menardi, Conus ventricosus; the " faluns " of Tcmraine and 
Aquitaine; and the marine beds of Black Sea basin. At the base 
of the marine Helvetian in the Vienna basin clays (“ Scalier ") 
with rock-salt and gypsum, and the lacustrine beds o£ Gascony 
(Caleaire de Simerre with Mastodon tapiroides, M. simorrensts, 
Diaothtrium giganieum) occur. „ , „ , 

11 . Burdigolian or LangAian.—Marine lalims of Bordeaux 
{Oliva basteroti, Turritclla tetebralis)\ marls of Langhe in Liguria 
{Peoten. burdigalensis): marine deposits of Vienna basin, Caspian 
reaion Tunis and Algeria; fresh-water sands and marls Of Orieans 
with 'Mastodon angustidens, M. tapiroides, THnotherium cuvieri, 
Anthraeotherium onoideum-, Litiorinella clays of Mainz basin with 
Aceratherium incisivum Litiorinella acuta, Dreyssenia brariH-, fresh¬ 
water grey " mi^Mse " of Switzerland, with acacias, laurels, palms 

and sequoias. , , 

I. Aquitdnian. _ Limestones, sands and marls of lakes and lagoona, 

with Anthraeotherium. Anchiiherium, Aceratherium incisivum, 
Paiaeochoerus typus. Helix ramondi, Limfiaea pachygaster, Planorbis 
cornu, Potamides lamarcki; Quercus, Acacia, Ficus, Camphora, 
Cinnamomum, Toxodium, Glyplostrobus, Sequoia, Sabal, Phoenix 
occur in central France {Cakaire de la Beaucd)\ the plant-beds of 
Manoaque; Mainz basin; lower "molasse" of S-witzerland with 


lignite, gyumn, rad maria and aonalotewatesi " .brarwu-cqal .s«*es ' 
m north .Cerpumy with lignite. Intercalated marine awdsbopcs 
occur in Aquitaine and near Marseilles; other marine developments 
occur in «e faluns " of Gascony {Lepidocyelina mantelh, Mii- 
gyptina burdigaleneid), the upper Aquitenian of Bavaria and Austria- 
Husgaiy ^ifrea ceaseiaseima, Peotuneidus pfloswj, and in southern 
Spain, Italy and Malta {Lepidocyelina and Lithathamnium). Bfsic 
tufis and lavas occur in Auvergne. 

Some authors assign Stage I. to the Oligocene, Stage V. to the 
Pliocene; Stages 1 . and II. correspond to the first, and III. to the 
second Mediterranean Stage of £. Suess. 

In Europe a general emergence oi land in late Oligocene time 
resulted at the beginning of the Miocene (Aquitapian) in wide¬ 
spread lacustrine conditions throughout the western part of that 
continent, upon which the sea encroached at few points, though it 
had gained access to the Vienna basin and extended westward into 
Bavaria. Otherwise, marine Aquitanian diqxisits are confined to 
the Mediterranean ba^in and the south-west comer of France. 
Most of norffiem Euroiie, including the British Isles, remained drv 
land throughout Miocene time. During the Burdigolian period, 
with increasing elevation of the mountain regions and depression 
oi the Mediterranean and Caspian basins, a marine invasion began, 
wliich passed its maximum in the Vindobonian. The Mediterranean 
reached eastward to Persia, and, still open to the Atlantic, sub¬ 
merged north Africa, most of Italy and the neighbouring islands. 
It ascended the Rhone valley, p^trated to the Mainz basin, 
and skirting the north flank of toe Alpine region passed into the 
Vienna baSn and thence around the Carpathian tract into the 
Pontic and Caspian depression. The waters of the Atlantic 
further invaded toe regions of the Garonne and the Loire, isolated 
Brittany and encroached uixin north Europe between Belgium and 
Denmark. 

The elevation of the Alps, and probably of the whole Alpine 
system of mountain folds from Morocco to Indo-China, toougli 
initiated by earlier Miocene and late Oligocene movements, took 
place mainly during the latter part of the Vindobonian period, 
and was completed in the Sarmatian. The waters of the ocean 
were then excluded from the Caspian and eastern Mediterranean 
basins, and replaced by vast fresh-water lakes; while brackish- 
water lagoons occupied much of toe western Mediterranean. This 
great retreat of toe sea culminated in toe Pontian stage, wd 
iand-conucxion was established between North and Soutli America. 
Outside the Eurasian region, Aquitanian ■ deposits occur in 
Formosa, Java. Borneo and Madagascar; while Burdigolian deposits 
are found in Mongolia. The Vindobonian ranges from Greenhind, 
Iceland and Spitzbergen, where it contains lignite and plants 
denoting a temjierate climate, by Japan, Java and India, to Victoria. 
It recurs in the Azores and the Antilles, and at intervals along toe 
American continent from Patagonia to Alaska, where all three 
lower stages are represented, as also in the West Indies. Al&ng 
toe Atlantic slope of toe United States and around tlie Gull ol 
Mexico the complete Miocene series is present, the Sarmatian and 
Pontian also occur in California, 

The Miocene was a period of change, of mountain-building, 
climatic difierentiation hitherto unprecedented, and of moderation 
in organic life, especially on land. The rich European flora mdicates 
an equable and moist sub-tropical climate, slowly cooling, as wit¬ 
nessed by the gradual increase bf trees with deciduous foliage 
amongst those characteristic of more tropical conditions. Oaks, 
maples, poplars, planes, willows, Cinnamomum, Camphora, Myrica, 
Sequoia, Taxodium, Glyplostrobus and palms, flourished together. 
The marine calcareous alga Lithothamnium became an important 
reef-building organism. Nummulites gave place to Lepidocyelina-. 
lamellibranchs and jiarticularly gasteropods abounded in the shallow 
seas, of which the shark Caroharodon and the marine maiwals 
Squatodon and Halitherium were amongst the finest denizens. 
The mammalian land-fauna of Eurojie made .striking advances, 
and assumed a decidedly African aspect. Marsupials had disap¬ 
peared from it before the Burdigalian period, during which primitive 
genem like Paiaeoehoerus, Hyopotamus, and the hornless rnminanis 
Anthraeotherium and Brachyopus, bec^c extinct, while probos¬ 
cideans {Mastodon, Dinotherium), rhinoceros and a;^ {Oreopilhecus, 
Pliopithecus) came in, followed by antdopes, beavers and probably 
Maekaerodus In the Vindobonian. The spread of turf-forming 
grasses was succeeded in toe Pontian by an enormous increase of 
herbivorous mammals, including Hipparion and horned ruminants 
{Helladotherium, Antiiope, Cervus, Camelopardalis, Palaeotrapis), 
whose migrations were faciHtated by the desiccation of the Medi¬ 
terranean basin. (C- B. W.*) 

■lOT DE MimTO, ANDRE FRANl^IS, Comte (1762-1841), 
French statesroan and scholar, was bom at VersaiHes (Seine- 
et-Oise)-on the qth of February 4762. He wfls a high offici^ 
in the war office before the Revolution, and under the RepuWir. 
he eventually became secretary^general for foreign affairs. 
That he was not denounced under the Terror was due to the 
fact that he was indLspemable in his department. In 179* he 
was sent as French envoy to Florence; then to Rome, am on 
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his return to Florence received orders to proceed to Corsica, 
which, after its evacuation by the British, was in a state of 
anarchy. In Corsica he allied himself with Joseph Bonaparte, 
and after pacifying the island returned to Italy. Recalled by 
the Directory in 1798 because of his refusal to foment insurrection 
in Italy, he spent some time in retirement, but he was in the 
diplomatic service in Holland at the revolution of 18. Brumaire 
(Nov. 9, 1799). Under the consulate he was secretary-general 
at the ministry of war, and a member of the council of state, and 
was sent on a second mission (1801-1802) for the pacification 
of Corsica. In 1806 he joined Joseph Bonaparte in Naples 
as minister of the interior, afterwards following him to Spain 
as comptroller of the household, but he returned to France in 
the retreat of 1813. Next year he was created comte de M 61 ito, 
and during the Hundred Days he served as commissary extra¬ 
ordinary with the XII. Army division. He took no part in 
politics after Waterloo, where his son-in-law. General J. B. 
Jamin, was killed, and his own son mortally wounded. He 
visited Joseph Bonaparte in America in 1825, and then spent 
some years in Germany with his daughter, whose second husband. 
General von Fleischmann, represented the king of Wiirttem- 
burg in Pari.s in 1831. He was admitted in 1835 to the French 
Academy on the merits of his translations of Herodotus (Paris, 
1822) and Diodorus (Paris, 1835-1838). He died in Paris on 
the 5th of January 1841. 

Mint de M6Uto had kept a diary which, arranged for publication 
by his son-in-law, General von Fleischmann, covers the years from 
1788 to 1815, and is of interest for the history of the BonajJarte 
iamily and of Jo.seph’s dominion in Spain. Published in France 
m ibiS, it was translated into linglish hy Mrs C. Hocy and J. I-illie 
(2 vols., 1881); and also into Gorman (Stuttgart, 18OO-1807). See 
.\lbcrt Gaudin, Las Arr/lis Mwt (.\jaecio, 1890). 

MIQUEL, JOHANN VON (1829-1901), German statc.sman. 
was born at Nciicnhaus, Hanover, on the iglh of February 
) 829, being desrended from a French family which hud emigrated 
during the Revolution. He learnt law at the universities of 
Heidelberg and Gottingen. Studying the writings of Karl 
Marx he became a convert to an extreme revolutionary, 
.socialistic and atheistic creed; but though he entered into corre¬ 
spondence with Marx, with the object of starting a revolutionary 
movement, he does not appear to have taken any overt part in the 
events of 1848-1849. Further study of political economy soon 
enabled him to pass out of this phase, and in 1850 he settled 
down to practise as an advocate at Gottingen. He acquired 
repute as an able lawyer and a rising politician, and especially 
for his knowledge of financial questions. He was one of the 
founders of the German Natienalverein, and in 1864 he was 
elected a member of the Hanoverian parliament as a Liberal 
and an opponent of the government. He accepted the annexa¬ 
tion of Hanover by Prussia without regret, and was one of the 
Hanoverians whose parliamentary abilities at once won a com¬ 
manding position in the Prussian parliament, which he entered 
in 1867. For some reason—perhaps because Bisiharck did not 
entirely trust him—he did not at this time attain quite so influen¬ 
tial a position as might have been anticipated; nevertheless he 
was chairman of the parliamentary committee which in 1876 
drafted the new niles of legal procedure, and he found scope for 
his great administrative abilities in the. post of burgomaster of 
Osnabruck. He held this position from 1865 to 1870, and again 
from 1876 to 1879, being in the meantime (1870-187.3) adirector 
of the Discontogesellschaft. In 1879 ho was elected burgomaster 
of Frankfort-on-Main, where he gained a great reputation for the 
energy with which he dealt with social questions, especially that of 
the housing of the poor. Probably owing to his early study of 
socialism, he was very ready to support the new state socialLsm 
of Bismarck. He was the chief agent in the reorganization 
of the National Liberal party in 1887, in which year he entered 
the impttial Reichstag. After Bismarck’s fall in 1890 he was 
chosen mssian minister of finance, and held this post for ten 
vears. He distinguished himself by his reform of the Prussian 
system of taxation, the one really successful measure of the new 
reign in internal affairs. An attempt, however, to reform the 
system of imperial finance in 1893-1804 failed, and much injured 


his reputation. Miquel had entirely pven up his Liberalism, 
and aimed at practical measures lor improving the condition 
of the people irrespective of the party programmes; yet some 
of his measures—such as that for taxing “ Waarenhauser ” 
(stores)—were of a very injudicious nature. He professed to aim 
at a union of parties on the basis of the sat^faction of material 
interests, a policy to which the name of Samndung was given; 
but his enemies accused him of constantly intriguing a^inst 
the three chancellors under whom he served, and of himself 
attempting to secure the first place in the state. The sympathy 
which he expressed for the Azarians increased his unpopularity 
among Liberals and industrials; but he pointed out that the state, 
which for hall a century had done everything to help manufac¬ 
tures, might now attempt to support the failing industry of 
agriculture. In June 1901 the rejection of the canal bill led 
to a crisis, and he was obliged to send in his resignation. His 
health was already failing, and he died on the 8th of September 
of the .same year at his house in Frankfort. 

MIQUELETS (Miqueletes or Migueletes) were irregular 
local troops in Catalonia who derived their name, it is said, from 
Miguel or Miquelot de Prats, a Catalan mercenary captain in the 
service of Cesarc Borgia. Tliey enjoyed a certain prominence in 
the minor wars of Spain during the 17th and 18th centuries, 
and in peace seem to have plundered travellers. In the War 
of the -Spanish Succession ((/.».) the Miquelets continued the 
struggle against the French claimant until long after the peace. 
During the Peninsular War they were exceedingly successful in 
harassing the French invaders in the mountains of Caitalonia. 
Sk)metimes they even attempted operations in large bodies, 
as in the operations round Gerona in i8o8 and 1809. They 
were maintained by the several parishes, not by the central 
or the provincial governments, and as they had to turn out for 
duty on sound of the village alarm-bell {somalen) they are 
frequently called soniatenes. 

MIRABEAU, ANDRE BONIFACE LOUIS RIQUETI, Vicomte 
DE (1754-1792), brother of the orator Mirabcau, was one of the 
reactionary leaders at the opening of the French Revolution. 
Sent to the army in Malta in 1776 he spent part of his two years 
there in pri.son for insulting u religious procession. During the 
War of American Independence he was in several sea-fighls 
with the Knglish, and was at the taking of Ynrktown in 1781, 
In the following year he had two narrow escapes from drowning. 
In 1789, with his debts paid up by his father, he was elepted 
by the noblesse of Limoges a deputy to the Slates General. 
He was a violent Conservative and opposed everything that 
threatened the old regime. His drunkenness produced a 
corpulcni v which brought him the nickname Mirabcau Tonneau 
(“ Barrel Mirabcau ”); but he was not lacking in some of that 
insight which marked his brother. He shared fully in the 
eccentric family pride; and boasted of his brother’s genius 
even when bitterly opposing him. He emigrated about 1790, 
and raised a legion which was to bear his name; but his insolence 
alienated the German princes, and his command was taken 
from him. He died in August 1792—of apoplexy or from a 
duel—in Freiburg im Breisgau. He wrote some verse as well 
as various pamphlets. 

See Joseph Sarrazin, Mirabeau Tonneau, ein Condottiere ant drr 
RevoluUonszeit (Leipzig, iSp.l); and La ffAiolution Iranfaiie, vols. 
xxi. and xxiv.; Kugene Berger, Le Vicomte de Mirabeau {Mirabeau 
Tonneau), (1904); and for a list of contemporary 

pamphlets. Sec., M. Toumeux, Bibliograpbie de la ville de Paris . . 
vol. IV. {1906). 

MIRABEAU, HONORS GABRIEL RIQUETI, Comte de (i 749- 
1791), French statesman, was bom at Bignun, near Nemours, 
on the 9th of March 1749. The family of Riquet, or Riqueti, 
originally of the little town of Digne, won wealth as merchants 
at Marseilles, and in 1570 Jean Riqueti bought the th&teau 
and seigniory of Mirabeau, which had belonged to the great 
Provenpal family of Barras. In 1685 Honor6 Riqueti obtained 
the title of marquis de Mirabeau. His son Jean Antoine served 
with distinction through all the later campaigns of the reign 
of Louis XIV., and especially distinguished himself in 1705 at 
the battle of Cassano, where he was so severely wounded in 
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the neck that he had ever after to wear a silver stock; yet he 
never rose above the rank of colonel, owing to an eccentric habit 
of speaking unpleasant truths to his superiors. On retiring from 
the service he married Frangoise de Castellane, and left at his 
death, in 1737, three sons—Victor marquis do Mirabeau, Jean 
Antoine, bailli de Mirabeau, and Comte Louis Alexandre de 
Mirabeau. The great Mirabeau was the eldest surviving son of 
the marquess. When but three years old he had a virulent attack 
of small-pox which left his face disfigured, and contributed to 
his father’s dislike of him. Being destined for the army, he was 
entered at a pension militaire at Paris. Of this school, which had 
Lagrange for its professor of mathematics, we have an amusing 
account in the life of Gilbert Elliot, ist earl of Minto, who with 
his brother Hugh, afterwards British minister at Berlin, there 
made the acquaintance of Mirabeau. On leaving this school in 
1767 he received a commission in a cavalry regiment which his 
grandfather had commanded years before. He at once began 
love-making, and in spite of his ugliness succeeded in winning 
the heart of the lady to whom his colonel was attached; this led 
to such scandal that his father obtained a lettre de cachet, and 
the young scapegrace was imprisoned in the isle of R6. The 
love affairs of Mirabeau form a well-known history, owing to the 
celebrity of the letters to Sophie. Yet it may be asserted that 
vmtil the mort durable and more reputable connexion with Mme 
de Nehra these love episodes were the most disgraceful blemishes 
in a life otherwise of u far higher moral character than has been 
commonly supposed. As to the marquess, his use of lettres de 
cachet is perfectly defensible on the theory of lettres de cachet, 
and Mirabeau, if any son, surely deserved such correction. 
Further, they hud the effect of sobering the culprit, and the 
more creditable part of his life did not begin till he left Vincennes. 
•M irabeau did not develop his great qualities of mind and character 
until his youthful excesses were over, and it was not till 1781 
that these began to appear. On being released, the young count 
obtained leave to accompany as a volunteer the French expedi¬ 
tion to Corsica. After his return, he tried to keep on good terms 
with his father, and in 1772 he married a rich heiress, Marie 
Emilio, daughter of the marquess de Marignanc, an alliance 
procured for him by his father. His wild extravagance, however, 
forced his father to forestall his creditors by securing his deten¬ 
tion in semi-exile in the country, where he wrote his earliest 
extant work, the Essai sur le despotisme. His violent disposition 
now led him to quarrel with a country gentleman who had 
insulted his sister, and his semi-exile w’as changed by lettre de 
cachet into imprisonment in the Ch,alcau d’lf. In 1775 he was 
removed to the castle of Joux, to which, however, he was not 
very closely confined, having full leave to visit in the town of 
Pontarlier. Here he met Marie Th^rise de Monnier, his Sophie 
as he called her. Of his behaviour nothing too strong can be 
said : he was introduced into the house as a friend, and betrayed 
his trust by inducing Mme de Monnier to fall in love with him. 
The affair ended by his escaping to Switzerland, where Sophie 
joined him;they then went to Holland, where he lived by hack¬ 
work for the booksellers; meanwhile Mirabeau had been <'on- 
demned to death at Pontarlier for rapt et vol, and in May 1777 
he was seized by the French police, and imprisoned by a lettre 
de cachet in the castle of Vincennes. 

During his imprisonment he seems to have learnt to control 
his passions from their very exhaustion, for the early part of 
his confinement is marked by the indecent letters to Sophie 
(first published in 1793), and the obscene Erotica biblion and 
Ma conversion, while to the later months belongs his political 
work of any value, the Lettres de cachet, published after his 
liberation (1782). It exhibits an accurate knowledge of French 
constitutional history skilfully applied in an attempt to show 
that an existing actual grievance was not only philosophically 
unjust but constitutionally illegal. It shows, though in rather 
a diffuse and declamatory form, that application of wide historical 
knowledge, keen philosophical perception, and genuine eloquence 
to a practical purpose which was the great characteristic of 
Mirabeau, both as a political thinker and as a statesman. 

With bis release from Vincennes (Augu.st 1782) begins the 


second period of Mirabeau’s life. He found that his Sophie 
was an idealized version of a rather common and ill-educated 
woman, and she consoled herself with the affection of a young 
officer, after whose death she committed suicide. Mirabeau 
first set to work to get the sentence of death still hun g in g over 
him reversed, and by his eloquence not only succeeded in this 
but got M. de Monnier condemned in the costs of the whole law 
proceedings. From Pontarlier he went to Aix, where he claimed 
the court’s order that his wife should return to him. She naturally 
objected, but his eloquence would have won his case, even 
against Jean Etienne Marie Portalis, the leader of the Aix Bar, 
h^ he not in his excitement accused his wife of infidelity, cm 
which the court pronounced a decree of separation. He then 
intervened in the suit pending between his father and mother 
before the parlement of Paris, and attacked the ruling powers 
so violently that he had to leave France and again go to Holland, 
and try to live by literary work. About this time began his 
connexion with Mme de Nehra, the daughter of Zwier van 
Haren, a Dutch statesman and political writer, and a woman 
of a far higher type than Sophie, more educated, more refined, 
and more capable of appreciating Mirabeau’s good points. 
His life was strengthened by the love of his petite horde, Mme 
de Nehra, his adopted son, Lucas de Montigny, and his little 
dog Chico. After a period of work in Holland he betook himself 
to England, where his treatise on lettres de cachet liad been 
much admired, being translated into English in 1787, and where 
he was soon admitted into the best Whig literary and political 
society of London, through his old schoolfellow Gilbert Elliot, 
who had now inherited his father’s baronetcy and estates, and 
become a leading Whig member of parliament. Of all his English 
friends none seem to have been so intimate with him as the ist 
marquess of Lansdowne, better known as Ixird Shelburne, and 
Mr, afterwards Sir Samuel, Romilly. The latter became particu¬ 
larly attached to him, and really understood his character; 
and it is strange that his remarks upon Mirabeau in the fragment 
of autobiography which he left, and Mirabeau’s letters to him, 
should have been -neglected by French writers. Romilly was 
introduced to Mirabeau by Sir Francis d'lvernois (1757-1842), 
and readily undertook to translate into English the Considera¬ 
tions sur I'ordre de Cincinnatus, which Mirabeau had written 
in 1785. Romilly writes thus of him in his autobiography:— 

" The count was difficult enough to please; hr was sufficiently 
impressed with the beauties of the original. He went over every 
part of the translation with me, observed on every passage in which 
justice was not dune to the thought or the force of the expression 
lost, and made many useful criticisms. During this occupation 
we had occasion to see one another often, and became very inti¬ 
mate; and, as he had read mUch, had seen a great deaf of the world, 
was acquainted with all the most distingiihsh^ persons who at that 
time adorned either the royal court or the republic of letters in 
France; had a great knowledge of French and Italian literature, and 
losscssed very good taste, his eunversatiun was extremely interest- 
ng and not a little instructive. 1 had such frequent opportunities 
of seeing him at this time, and afterwards at a much more important 
period of his life, that I think his character was well known to me, 
1 doubt whether it has been so well known to the world, and I am 
convinced that great injustice has been done him. This, indeed, 
is not surprising, when one considers that, from the first moment 
of his entering ujxin the career of an author, he had been altogether 
indifferent how numerous or how powerful might bo the enemies 
he should provoke. His vanity was certainly excessive; but I 
have no doubt that, in his public conduct as well as in his writings, 
lie was desirous of doing good, that his ambition was of the noblest 
kind, and that he projioSed to himself the noblest ends. He was, 
however, like many of his countrymen, who were active in the 
calamitous Kevolution which afterwards took place, not sufficiently 
scrupulous about the means by which those ends were to be accom¬ 
plished. He indeed to some degree professed this; and more than 
once I have heard him say that there were occasions upon which 
‘ la petite morale 4 tait ennemie de la grande.' It is not surprisii^ 
that with such maxims as these in hU mouth, unguarded in his 
expressions and careless of his reputation, he should have afforded 
room for the circulation of many stories to his disadvantage." 

This luminous judgment, it must be noted, was written by 
a man of acknowledged purity of life, who admired Mirabeau 
in early life not when he was a statesman, but when he was 
only a struggling literary man. Hie Considirations sur I’ordre 
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de Cincitmatus which Romilly translated was the only important 
work Mirabcau wrote in the year 1785, and it is a good specimen 
of his method. He had read a pamphlet published in America 
attacking the proposed order, which was to form a bond of asso¬ 
ciation between the officers who had fought in the American War 
of Independence against England; the arguments struck him as 
true and valuable, so he re-arranged them in his own fashion, 
and rewrote them in his own oratorical style. He soon found 
such work not sufficiently remunerative to keep his petite 
horde in comfort, and then turned his thoughts to employment 
from the French foreign office, either in writing or in diplomacy. 
He first .sent Mme de Nebra to Paris to make peace with the 
authorities, and then returned himself, hoping to get employment 
through an old literary collabarateur of his, Durival, who was 
at this time director of the finances of the department of foreign 
affairs. One of the functions of this official was to subsidize 
political pamphleteers, and Mirabeau hud hoped to be so 
employed, but he ruined his chances by a series of writings on 
financial questions. On his return to Paris he had become 
acquainted with Etienne Claviire, the Genevese exile, and a 
banker named Panchaud. From them he heard plenty of abuse 
of stock-jobbing, and seizing their ideas he began to regard 
stock-jobl)ing, or agiotage, as the source of alt evil, and to attack 
in his usual vehement style the Banque de St Charles and the 
Compagnie des Eaux. This last pamphlet brought him into 
a controversy with Caron de Beaumarchais, who certainly did 
not pt the best of it, but it lost him any chance of literary 
employment from the government. However, his ability was 
too great to be neglected by a great minister such as Charles 
Gravier, Comte de Vergennes undoubtedly was, and after a 
preliminary tour to Berlin at the beginning of 1786 he was des¬ 
patched in July 1786 on a secret mission to the court of Prussia, 
from which he returned in January 1787, and of which he gave 
a full account in his Histoire secrete de la cour de Berlin (1789). 
The months he spent at Berlin were important in the history 
of Prussia, for while he was there Frederick the Great died. 
The letters just mentioned show clearly what Mirabcau did and 
what he saw, and equally clearly how unfit he was to be a diplo¬ 
matist. He certainly failed to conciliate the new king Frederick 
William; and thus ended Mirabeau’s one attempt at diplo¬ 
macy. During his journey he had made the acquaintance of 
Jakob Mauvillon (1743-1794), whom he found possessed of a 
great number of facts and statistics with regard to Prussia; 
these he made use of in a great work on Prussia published in 
1788. But, though his De la monarchie prussienne sous Frederic 
le Grand (London, 1788) gave him a general reputation for 
historical learning, he had in the same year lost a chance of 
political employment. He hud offered himself as a candidate 
for the office of secretary to the Assembly of Notables which 
the king had just convened, and to bring his name before the 
public published another financial work, the Denonciation de 
I'agiotage, which abounded in such violent diatribes that he 
not only lost his election, but was obliged to retire to Tongres; 
and he further injured his prospects by publishing the reports 
he had sent in during his secret mission at Berlin. But 1789 was 
at hand; tlie states-general was summoned; Mirabeaifs period 
of probation was over. 

On hearing of the king’s determination to summon the state.s- 
general, Mirabeau started for Provence, and offered to assist 
at the preliminary conference of the noblesse of his district. 
They rejected him; he appealed to the tiers etat, and was returned 
both for Aix and for Marseilles. He elected to sit for the former 
city, and was present at the opening of the states-general on the 
4th of May 1789. From this time the record of Mirabeau’s life 
forms the best history of the first two years of the Constituent 
Assembly, for at eyery important crisis his voice is to be heard, 
though his advice was not always followed. He possessed at 
the same time great logical acuteness and the most passionate 
enthusiasm. From thebeginning he recognized that government 
exiAiiitnelder that the bulk of the population may pursue their 
dailjhiworiein peace and quiet, and that for a government to be 
siici^sful it must be strong. At the same time he thoroughly 


comprehended that for a government to be strong it must be 
in harmony with the wishes of the majority of the people. He 
had carefully studied the English constitution in En^nd, and 
he hoped to established in France a system similar in principle, 
but without any slavish imitation of the details of the English 
constitution. In the first stage of the history of the states- 
general Mirabeau’s part was very great. He was soon recognized 
as a leader, to the chagrin of Jean Joseph Mounter, because 
he always knew his own mind, and was prompt in emergencies. 
To him is to be attributed the successful consolidation of the 
National Assembly. When the taking of the Bastille had 
assured the success of the Revolution, he warned the A.ssembly 
of the futility of passing fine-sounding decrees and urged the 
necessity for acting. He declared that the famous night 
of the 4th of August was but an orgy, giving the people an im¬ 
mense theoretical liberty while not assisting them to practical 
freedom, and overthrowing the old regime before a new one 
could be constituted. His failure to control the theorizers 
showed Mirabeau, after the removal of the king and the Assembly 
to Baris, that his eloquence would not enable him to guide the 
As.senibly by himself, and that he must therefore try to get 
some .support. He wished to establish a strong mini.stry, 
which should be responsible like an English ministry, but to 
an assembly chosen to repre.scnt the people of France better 
than the English House of Commons at that time repre.sented 
England. He first thought of becoming a minister at a 
very early date, if we may believe a story contained in the 
Menwires of the duchesse d’Abrantes, to the effect that in May 
1789 the queen tried to bribe him, but tliat he refused this and 
expressed his wish to be a minister. The indignation with 
which the queen repelled the idea may have made him think of 
the duke of Orleans as a pos.sible constitutional king, because 
his title would of necessity be parliamentary. But the weakness 
of Orleans was ton palpable, and in a famous remark Mirabeau 
expres.sed his utter contempt for him. He also attempted to 
form an alliance with Lafayette, hut the general was as vain 
and as obstinate as Mirabeau him.solf, and had his own theories 
about a new French constitution. Mirabeau tried for a time, 
too, to act with Neckor, and obtained the sanction of the Assem¬ 
bly to Necker’s financial sdicme, not because it was good, but 
becau.se, as he said, “ no other plan was before them, and some¬ 
thing must be done.” 

Hitherto weight has been laid on the practical side of Mirabeau’s 
political genius; his ideas with regard to the Revolution after 
the sth and 6th of October must now be examined, and this 
con be done at length, thanks to the publication of Mirabeau's 
correspondence with the Comte de la Marck, a study of which 
is indispensable for any correct knowledge of the history of the 
Revolution between 1789 and 1791. Auguste Marie Raymond, 
prince d’Arenberg, known as the c.omtc de la Marck, was a 
Flemish nobleman who had been proprietary colonel of a German 
regiment in the service of France; he was a close friend of the 
queen, and hud Ireen elected a member of the states-general. 
His aquaintance with Mirabeau, begun in 1788, ripened during 
the following year into a friendship, which La Marck hoped 
to turn to the advantage of the court. After the events of the 5th 
and 6th of October he consulted Mirabeau as to what measures 
the king ought to take, and Mirabeau, delighted at the opportu¬ 
nity, drew up an admirable state paper, which was presented 
to the king by Monsieur, afterwards Louis XVIII. The whole 
of this Memoire should be read to get an adequate idea of 
Mirabeau’s genius for politics; here it must be summarized. 

The main position is that the king is not free in Paris; ho must 
therefore leave Paris and appeal to France. " I’aris n'en veut qiie 
Tugent; Ics provinces demandent des lois.” But where itiual the 
king go ’ " Se rclircr k Metz ou sur toute autre froatifre serait 

dtclarrr la guerre k la nation cl abdiquer le trone. Un rolqni est la 
senle sauvegarde de son people ne fuit point devant son people; 
il le prend pour juge de .sa conduite et de ses principcs." He must 
tlren go towards the interior of France to a provincial capital, best 
of all to Rouen, and there he must appeal to the ireople and summon 
a great convention. It would be ruin to appeal to the nol^sse, as 
the qneon advised ; “ un corps do noMosse n'est point une arm6c‘, 
qui puisse combattre." When thi.s great convention met tin' 
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king muat show himaeli ready to recognize that great cbangee have 
taken place, that feudalism and absolutism have for ever disappeared, 
and that a new relation between king and people has arisen, which 
must be loyally observed on both skies for the future. *' 11 est 
certain, d’ailleurs, qu'il faut une grande revolution pour uuver le 
royaume, que la nation a des droits, qu'elle eat en chemin de les 
recouvrer tou^ et qu'il faut non seulement les ritablir, mais.les 
consolider." 'To establish this new constitutional position between 
king and people would not be difficult, because " findivisibiliti du 
monarque et du peuple est dans le coeur de tons les Franfais; il 
faut qu'elle cxiste dans Taction et le pouvoir." 

Such was Mirabeau’s programme, from Which he never 
diverged, but which was far too statesmanlike to be understood 
by the poor king, and far too positive regarding the altered 
condition of the monarchy to be palatable to the queen. Mira- 
beau followed up his Memoirt by a scheme of a great ministry 
to contain all men of mark—Necker as prime minister, “to 
render him as powerless as he is incapable, and yet preserve 
his popularity for the king,” the due de Liancourt, the due de 
la Rochefoucauld, La Marck, Talleyrand, bishop of Autun, at 
the finances, Mirabeau without portfolio, G. ]. B. Target, mayor 
of Paris, Lafayette generalissimo to reform the army, Louis 
Philippe, comte de Segur (foreign affairs), Mounier and 1 . R. G. 
le Chapelier. This scheme got noised abroad, and was ruined 
by a decree of the Assembly of the 7th of November 1789, that 
no member of the Assembly could become a minister; this 
decree destroyed any chance of that necessary harmony between 
the ministry and the majority of the representatives of the 
nation which existed in England, and so at once overthrew 
Mirabeau’s hopes. The queen utterly refused to take Mirabcau’s 
counsel, and La Marck left Paris. However, in April 1790 he 
was suddenly recalled by. the comte de Mercy-Argenteau, the 
Austrian ambassador .at Paris, .and the queen’s most trusted 
political adviser, and from this time to Mirabeau’s death he 
became the medium of almost daily communications between 
the latter and the queen. Mirabeau at first attempted again to 
make an alliance with Lafayette, but it was useless, for Lafayette 
was not a strong man himself and did not appreciate “ la force ” 
in others. From the month of May 1790 to his death in April 
1791 Mirabeau remained in close and suspected, but not actually 
proved, connexion with the court, and drew up many admirable 
state papers for it. In return the court paid his debts; but it 
ought never to be said that he was bribed, for the gold of the 
court never made him swerve from his political principles— 
never, for instance, made him a royalist. He regarded himself 
as a minister, though an unavowed one, and believed himself 
worthy of his hire. 

Before Mirabeau’s influence on foreign policy is discussed, 
his behaviour on several important points must be noticed. 
On the great question of the veto he took a practical view, and 
seeing that the royal power was already sufficiently weakened, 
declared for the king’s absolute veto and against the compro¬ 
mise of the suspensive veto. He knew from his English 
experiences that such a veto would be hardly ever used unless 
the king felt the people were on lii.s .side, and that if it were 
used unjustifiably the power of the purse possessed by the 
representatives of the people would, .is in England in 1688, 
bring about a bloodless revolution. He saw also that much 
of the inefficiency of the Assembly arose from the in¬ 
experience of the members and their incurable verbosity; 
so, to establish some system of rules, he got his friend 
Romilly to draw up a detailed account of the rules and 
customs of the English House 0^ Comm ms, which he trans¬ 
lated into French, but which the Assemb' •, puffed up by a 
belief in its own merits, refused to us". On the great subject 
of peace and war he supported the kint’s euthority, and with 
some success. Again Mirabeau almost d, ne of the Assembly 
held that the soldier ceased to be n citizen when he became a 
soldier; he must submit to be deprived of his liberty to think 
and act, and must recognize th-ot a soldier’s first duty is obedi¬ 
ence. With such sentiments, it is no wonder that he approved 
of the vigorous conduct of Fmn? O oid" Amour, marquis de 
BouilM, at Nancy, which was th» to his credit as Bouilli 
was the one hope of the court influences opposed to him. Lastly, 


in matters of finance he showod Ws wisdom; he attacked 
Neckef’s “eaisse d’escompte,” Which Was to have the Whole 
control of the taxes, as absorbing the Assembly’s power o{ the 
puree; and he heartily approved of the system of assignats, 
but with the reservation that they should not be issued to the 
extent of tnore than one-half the value of the lands to be sold. 

Of Mirabeau^s attitude with regard to foreign affairs it is 
necessary to speak in more detail. He held it to be just that 
the French people should conduct their Revolution as they 
would, and that no foreign nation had any right to interfere with 
them while they kept themselves strictly to their own affairs. 
But he knew also that neighbouring nations looked with unquiet 
eyes on the progress of affairs in France, that they feared the 
influence of the Revolution on their own peoples, and that 
foreign monarchs were being prayed by the French emigres to 
interfere on behalf of the French monarchy. To prevent this 
interference, or rather to give no pretext for it, was his guiding 
thought as to foreign policy. He had been elected a member of 
the comite diplomatique of the Assembly in July 1790, and became 
its r^orter at oacc, and in this capacity he was able to prevent 
the Assembly from doing much harm in regard to foreign 
affairs. He had long known Armand Marc, comte de Mont- 
morin, the foreign secretary, and, as matters became more 
strained from the complications with the princes and counts 
of the empire, he entered into daily communication with the 
minister, advised him on every point, and, while dictating 
his policy, defended it in the Assembly. Mirabeau’s exertions 
in this respect are not his smallest title to the name of statesman; 
and how great a work he did is best proved by the confusion 
which ensued in this department after his death. For indeed 
in the beginning of 1791 his death was very near; and he knew 
it to be so. The wild excesses of his youth and their terrible 
punishment had weakened his strong constitution, and his 
parliamentary labours completed the work. So surely did 
he feel its approach that some time before the end he sent all 
his papers over to Sir Gilbert Elliot, who kept them under seal 
until claimed by Mirabeau’s executors. In March his illness 
was evidently gaining on him, to his great grief, because he 
knew that he alone could yet save France from the distrust 
of her monarch and the present reforms, and from the foreign 
interference, which would assuredly bring about catastrophes 
unparalleled in the history of the world. Every care that science 
could afford was given by his friend and physician, Cabanis, to 
whose brochure' on his last illness and death the reader may 
refer. The people kept thd street in which he lay quiet; but 
medical care, the loving solicitude of friends, and the respect 
of all the people could not save his life. When he could speak 
no more he wrote with a feeble hand the one word “ dormir,” 
and on the and of April 1791 he died. 

No man ever so thorouf^hly used other men's work, and yet 
made it all seem his own. " Jc prends mon bien oi je le troiive ” 
is as true of him as of Moliiire. Uis first literary work, except 
the bombastic but eloquent Etsai tur le desfotisme (Neufchfitel, 
1775)1 wa* a translation of Robert Watson’s Philip II., done in 
Holland with the help of Durival; his Considirations sur I'ordre do 
Cincinnatus (London, 1788) was ba.sed on a pamphlet by Actlanus 
Burke (1743-1802), nf South Carolina, who opposed the aristocratic 
tendencies c f the Society of the Cincinnati, and the notes to it 
were by Taptet; his financial writings were suggested by the 
Genevese exile, Claviere. During the Revolution he received 
yet more help; men were proud to labour for him, and 
did not murmur because he absorbed all the credit and 
fame. Etienne Dumont, Claviire, Antoine Adrien Lamourette 
and Etienne S domon Reybaz were but a few of the most distin¬ 
guished of his collalxiratars. Dumont was a Genevese exile, and 
an old friend of Romilly’s, who willingly prepared for him those 
famous addresses which Mirabeau used to make the Assembly pass 
by sudden bursts of eloquent declamation; Clavi^ helped him in 
finance, and not only worked out his figures, but even wrote his 
financial discourses; Lamourette wrote the speeches on the civil 
constitution of the clergy; Reybaz not only wrote for him his famous 
speeches on the assignats, the organization of the national guard, 
and others, which Mirabeau read word for word at the tribune, but 
even the posthumous speech on succession to the estates of intestates, 
which Talleyrand read in the Assembly as the last work of his 
dead friend. Yet neither the gold of the court nor another man's 
conviction would make Mirabeau say what he did not him.self 
believe, or do what he did not hithseff think right. He took 
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pthsr men'B labour M bia due, and imprtwed titeir words, of 
which he had euggestod the underlying ideal, with the stamp of 
his own individuality: his collaboratora thMnielves did not com- 
pWn—they iMrewt 1»o glad to be he^ in the great worii 
U controlillB iti^ forwarding the French Revolntioa throw 
its greater and orator. Ai anrorator hie ^OQuenw ^ 

been UIcmmL to tlwt of bo^ Bosauet and Vergniaud, but it had 
neither «ha»A of the old lyth^century tdihdp nor &e flashes of 
genius Girandin. It was rather paxUaineiitary oratory 

m l«hleli*ha Celled, and his time eompeen are nether Burke and 
Fos-thaa<any French speakers. Personally he had that which is 
the tment mark of nobiUt^ of noind, a power Of attracting love 
and winning faithful friends. , * 

Auihoritiks.— The best edition of Miiabeau’s works is that 
by Blanchard in 1819-181*. in ten vedumes, of w^ 
5 u» first two contain his (Euvris oratoirtt; from this collection, 
however, many of his less important works and the De la monanhie 
prussienne are omitted. For details of his life consult Peuchet, 
Mirabeau: Mfmoires sur sa vit litUraire et privie (1824): and the 
Mimoires biographiques, HtUrains et poliiiguts eU Mirabeau, icrits 
par lui-mtnu, par son pire, son ancle el son fils adoptif, which was 
imued by his adoptea son, Lucas de Montigny (8 vols.. Pans, 
1834-1835). See also Etienne Dumont, Souvenirs sur Mirabeau 
(1832), a work which has been translated into English by Lady 
E. R. Seymour as The Great Frenchman and the Little Genevese 
{1904); Louise Colet, La Jeunesse de Mirabeau (1841): and Alfred 
Bdgis, Mirabeau, son interdiction judiciaire (1895). The publica- 
ti^ of the Correspondance entre Mirabeau et le comte de la March, 
by A. de Bacourt (2 vols., 1851) marks an epoch in our eicact 
knowledge of Mirabeau and his career; some additional letters 
appeared in the German edition (3 vols., Leipzig, iS5i-i852). 
O^er published correspondence is Leltres de Mirabeau i Chamfort 
(1796): Leltres du comte de Mirabeau d Jacques Mauvillon (Bruns¬ 
wick 1792); Leltres originales de Miraoeau, tcrites du donjon de 
Vincennes, tyyy—ryHo, published by L. P. Manuel (^ vols., 1792); 
and, on the same subject, Paul Cottin, Sophie de Monmer et Mirabeau 
d'aprisleur correspondance inidite (1903); Lettres A Julie, edited by 
D. Mounier and G. Selois (Paris, 1903); Lettres inddites (1806), edited 
by J. F. Vitry. The flistoire seerdte forms the basis of H. Welschin- 
ger^ La Mission seerdte de Mirabeau A Berlin (Paris, 1900). The 
most useful modern books are Louis and Charles de Lominie, 
Les Mirabeau (5 vols., i8;8 and 1B89); Alfred SU'm, Das Uben 
Mirabeaus (1889) See also E. Rousse, Mirabeau (1891) in the 
Grands Ecrivain-s Fran9ais series; P. Plan, Un Collaborateur de Mira¬ 
beau (Paris, 1874), treating of Reybaz and throwing infinite light on 
Mirabeau's mode of work; and H. Kcynald, Mirabeau et la conslilu- 
anle (1873). On his eloquence and the share his collaborators had 
in his speeches see F. A. Aulard, Orateurs de I'assemblde constitwnte 
(1882). For his death see the curious brochure of his physician, 
Cabanis, Journal de la maladie et de la mort de Mirabeau (Paris, 
1791, ed H. Duchenne, Paris, i8go). There is a good sketch sum¬ 
marizing modern opinion by E, Charavay iitLa Grande Encyclopddte. 
Trnprii..h works include P. F. Willert, Mirabeau (1898) in tlie " Foreign 
Statesman” series; C. F. Warwick, Mirabeau and the French 
Fevolulion (1905); W. R. H. Trowbridge, Mirabeau, the demt-god 
1907); H K von The French Revolution Tested by Mirabeau's 

Career (Chicago. 1894); and F. Fling, Mirabeau and the Frenc,h 
Revolutim (London and New York, 1908). Other works are Victor 
Hugo, &tude sur Mirabeau (1834); Jules Barm, Mirabeau (1882); 
AlbertSorel "Mirabeau” in Essais d'kistoire et de critique (1883); 
G. Lcloir, 'Mirabeau 1) Fontarlier (i8S()); Ferdinand Schwartz, 
Mirabeau und Marie Antoinette (Basel, 1891); and Alfred Miziferes, 
Vie de Mirabeau (1892). 


MIRABEAU. VICTOR RIQUETI, Marquis de (1715-1789), 
French author and political economist, father of the great 
Mirabeau, was bom at Pertuis, near the old chateau de Mirabeau, 
on the 4th of October 171.5. He was brought up very .sternly 
by his father, and in 1728 joined the army. He took keenly 
to campaigning, but never rose above the rank of captain, 
owing to his being unable to get leave at court to buy a regiment. 
In 1737 he came into the family property on his father’s death, 
and spent some pleasant years till 1743 in literary companionship 
with Due Clapiers, Marquis de Vauvenarpues and the poet Lefranc 
de Pompignan, which might have continued had he not deter¬ 
mined to marry—not for money, but for landed estates. The 
lady whose property he fancied was Marie Genevieve, daughter of 
a M. de Vassan, a brigadier in the army, and widow of the marquis 
de Saulveboef, whom he married without previously seeing 
her on the 21st of April 1743. While in garrison at Bordeaux 
Mirabeau had made the acquaintance of Monte.squieu, and after 
retiring from the army he wrote his first work, his Testament 
PoliHSfe (1747), which demanded for the prosperity of France 
8 the French noblesse to their old position in the middle 

•filJl^^lill^iyoik WM followed in 1750 by a book on the Vtilite 


dts itats proveneiaux. which wm attributed to Montesquieu 
bimstlf. In 1756 Mirabeau made hiS first appearance aft a 
pciutical economist by the Mblication of his Ami its homnus 
it la pepuMon. Thie work has been often attributed 
tol tlie influence, and in part even to tiie pen, of Quesnay, the 
of the economical stboOl of "iSie: physiocrats, but was 
MUy written before the marquis bad miule. the acquamtonce 
M^e physician of Hadame de Pompadour. In 1760 he published 
his Thiorie de Vimpdt, in which he attacked with all the 
vehemence of his son the farmers-gmeral of the taxes, who got 
him imprisoned for eight days at Vincepnes, and then exiled to 
his country estate at Bignon. At Bignon the school of the 
physiocrats was really established, and the marquis in 1765 
bought the Journal de V agriculture, du commerce, et des finatues, 
which became the organ of the school. He was recognized 
as a leader of political thinkers by Prince Leopold of Tuscany, 
afterwards emperor, and by Gustavus III. of Sweden, who 
in 1772 sent him the grand cross of the order of Vasa. But 
his marriage had not been happy; he had separated from his 
wife in 1762, and had, he believed, secured her safely in the 
provinces by a lettre de caihet, when in 1772 she suddenly 
appeared in Paris, and commenced proceedings for a separation. 
One of his own daughters had encouraged his wife to t^e this 
step. He was determined to keep the case quiet, if possible, fur 
the sake of Mme de Pailly, a Swiss lady whom he had loved 
since 175^1. But his wife would not let him rest; her plea was 
rejected in 1777, but she renewed her suit, and, though the great 
Mirabeau had pleaded liis father’s case, was successful in 1781. 
This trial quite broke the health of the marquis, as well as his 
fortune; he sold his estate at Bignon, and hired a house ai 
Argenteuil, where he lived quietly fill his death on the nth 
of July 1789. 

The marquis’s younger brother, Jean Antoine Riqueti, 
“the biiilli” (d. 1794), served with distinction in the navy, 
but his brusque manners made success at court impossible. 
In 1763 he became general of the galleys of Malta. In eji)" 
he returned to France and took charge of the chateau de 
Mirabeau, helping the marquis in his disastrous lawsuits. 

See Louis de Lomfnie’s Les Mirabeau (2 vuls., 1879). Al.so 
Henri Riliert, Le Marquis de Mirabeau. ses thdories polihques et 
fconemiques, [lAiijiB pour le doctoral] (Paris, 1901); Oncken, Der 
altere Mirabeau und die oehonomtsche Cesellsihall in Bern (Berne, 
1886); De Lavergne, Les tconomistes fruneais du iS'"' slide. 

MIRACLE (Lat. miraculum, from mirari, to wonder), anything 
wonderful, beyond human power, and deviating from the 
common action of the laws of nature, a supernatural event. 
The term is particularly associated with the supernatural factors 
in Christianity. To the Lat. correspond Gr. repas 

in the New Testament, and Ilcb. (Exod. xv. 11; 
Dan. xii. 6) in the Old Testamtnt. Other terms used in the 
New 'I'estament are SA-a/us “with reference to the power 
residing in the miracle worker ” (cf. mjDS Deut. iii. 24 and 
nwna Num. xvi. 30), and oT/piiov “ with reference to the 
character or claims of which it was the witness and guar¬ 
antee ” (cf. nrSExod. iv. 8); that the power is_assumed to 
be from God is shown by the phrases irrcvisan 6 to^ (Matt. xii. 
28; cf. Luke iv. 18) and SuicrvAy 6 tov (Luke xi. 20). 

While AuEiistint' describes miracles as "contra naturam quae 
nobis est nota ” Aquinas without qualification defines them as 
” praeter naturam,” " supra et contra naturam. Lbschcr affirms 
in regard to miracles that ” solus Deus potest turn supra naturae 
vires turn contra naturae leges agere and Buddaeus argiies that 
in them a “ suspensio legum naturae is followed by a resliMto 
Against the common view that miracles can attest the truth ol 
a divine revelation Gerhard maintained that per tiuracula nor 
possunt probaxi oracula”; and Hopfner returns^ to the qualified 
position of Augustine when he describes them as ' praetor et ^pra 
naturae ordinem.” The two conceptions, once common in^he Chris¬ 
tian Church, that on the one hand miracles involved an mterferimcc 
with the forces and a suspension of the laws of nature, and that, 
on the other hand, as this could be effected only by divine power, 
thev served as credentials of a divine revelation, are now guneral y 
abandoned. As regards the first point, it is now gene^ly held 
that miracles are exceptions to the order ol nature as known in 
our common experience; and as regards the second, that iniracles are 
constituent elements in the divine revelation, deeds which display 
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the dMne ctaracter and pUrpoM: iMt tiiey aw i^nw and Mt meiely 
fMb ol truth. Soma m-the tnaotiaa wganding miraotea udylah 
haw been formulated naa; be— tttow d. SMatt, Eniae, iiallet, 
SetaM and othere ’'«nppaaeiai«Mles 4 o ba>iifa*ei<ly linpkntad in 
natnin. Tbe mitaenhnujpnna almye dnUt atonnua^oneetfutti 
inatdortof eheatln.iUhr&dde»diife^ in:a-wawdieit and'nStiin 
inttf the light ate >^MiriitfaiM neenee^'' SfraUar ia itlW' of 
Pnfateas and JeMfeM’ Catte.' ierho ‘Intete * twolaldianttd, 
eteing one in tentlM’jibaaida'Oii.behlndthe .didfale'iBian iilnei, 
ddaat werlda "aUcb 'binaUii thtoagh in paitiaiilar epota{Dotverb 
SytUm of Ckritkta DoeimUi li; iggi 156). Tho Sth dnlee of 
Argyll (Ate,a/>te^ maitttaine that ''miiBoletaMiy:be tea^ 
by the selectien and nee of tee of tvhich man knoere and can 
loDOw nothing, and which, If he did know, heconld not employ," 
Thaec theories endeavour to discover the means ^ ublch 
exceptioaal oconrrenoe is tainght about; bat the explanatmu is 
meiwy hypothetical, and we ate not helped in concelviiig the mode 
of the divme activity in the working of miracles. The important 
consideration from the religious standpoint is that God's activity 
should be fullv recognized. 

; An attempt has been made to discover a natural law which will 
explain some at least of the miracles of Jesus. “ In one respect 
alone," says Matthew Arnold, " have the miracles recorded by the 
evangelists a more real ground t han the mass of miracles of which 
we have the relation. Medical science has never gauged, per^ps 
never enough set itself to gauge the intimate connexion between 
moral fault and disease. 'I'o what extent or in how many cases 
what is called illness is due to moral springs having been used amiss, 
whether by being over-used, or by not being used sufficiently, we 
hardly at all know, and we too little inquire. Certainly it is due 
to this very much more than we commonly think, and the more it 
is due to this the more do moral therapeutics rise in possibility 
and importance " (Literature and Dogma, pp. 143-144). The moral 
therapenticE consists in the influence of a powerful will over others. 
Harnack Mcepts this view. " We see that a firm will and a con¬ 
vinced faith act even on the bodily life and cause appearances 
which appeal to us as miracles. Who has hitherto here with cer. 
tainty measured the realm of the possible and the real i Nobody. 
Who can say how far the influences of one soul on another soul 
and of the soul on the body reach ? Nobody. Who can still 
affirm that all which in this realm appears as stnking rests only on 
deception and error ? Certainly no miracles occur, but there is 
enough of the wonderful and the inexplicable ” (Das H'esen des 
Christentums, p. 18). As regards the theory, it may be pointed out: 
(1) that the nature or cosmtcal miracles ~ feeding of t& five thou¬ 
sand, stilling ol the storm, withering of the fig-tree—are as well- 
attested as the miracles of healing; (z) that many of the diseases, 
the cure of which is reported are of a land with which moral thera¬ 
peutics could not effect anything;* (3) that Christ’s own insight 
regarding the power by which he wrought His works is directly 
challenged by this explanation, for He never failed to ascribe Mis 
power to the Father dwelling in Him. 

The divine agency is recognized us combining and controlling, 
but not as producing, in the teleological notion of miracles. " In 
miracle no new powers, instituted or stimulated by God's creative 
action, are at work, but merely the general order of nature ”; but 
" the manifold physical and spiritual powers in actual existence so 
blend together as to produce a startling result ” (Domer's Svstem 
of Christian Doctrine, ii. 137). While we cannot deny, we have 
no ground for affirming the truth of this theory. Whether God's 
action is creative, or only selective and directive in miracles, 
is beyond our knowledge; we at least do not know the powers 
exercised, whether new or old. 

An attempt is made to get rid of tlie distinctive nature of miracle 
when the exceptionalness of the events so regarded is reduced to 
a new subjective mode of regarding natural phenomena, ff. E. G. 
Paulus dismisses the miracles as " exaggerations or mi-sappre- 
hensions ol quite ordinary events." A. Kitschl has been unjustly 
charged with this treatment of miracles. But what he emphasize 
is on the one hand the close connexion between the conception of 
miracles and the belief in divine providence, and on the other the 
compatibility between miracles and the ordffi of nature. He de¬ 
clines to regard miracles as divine action contrary to the laws of 
nature. So for Schleiermacher " miracle is neither explicable from 
nature alone, nor entirely alien to it,’" What both Kitschl and 
Schleiermacher insist on is that the belief in miracles is inseparable 
from the .belief in God, and'in God as immanent in nature, not only 
directing and controlling its existent forces, but also as initiating 
new stages consistent with the old in its progressive devdonment. 

We may accept Dorner's definition as adequate and satisfactory. 
“ Miracles are sensuously cognisable events, not comprehensible oti 
the ground of the causality of nature as such, but essentially on 
the ground of God's free action alone. Such facts find their po.s.si- 
bility in the constitution of nature and God's living relation to it, 
their necessity in the aim of revelation, which they subserve " 
(p. ibi). By the first clause, inward moral and religious changes 
due to the operation ol the Spirit of God in man are excluded, and 

‘ See also K 1. Ryle. " The Neurotic Theory of the Miracles of 
Healing "(Hibbert Journal, v. 38b). 


xighfljr w <iM IiffiKKaTiaNU Tht Migatlvn «qMot' la peeMantad- te 
tifa» aenond okuaa. Xbia ptosaloant in J. b. Mill'* definite of 
mirwflw to ixnwtitate Ainteto».A p te n — wm awiititee-pte 
wittet iiaviM bnipr jpncndadbl^ tniqr mtmirn jphMM—Ml 

steeto-'lifiAlkM jpi—ityjn-tnt teB - teh 

ncicntei Mtltea»teqinii%jlt 
tote* 'te|d«: tf • te>ilt>ds 

of'iGediteteied ffitheteji <k Slii nnUrn iil ilirllimil ntitnniiiiitilii 
i^igBOttiaitoi^i or lin .iii;—itifieil with nnteM itodlf :(pMitttei& 
or: Ha io so'diitingniilNd toom the world fte Hfa^iwa notiait^ 
exoluded from tke couna oi natun (dslim), qinde is -nMeMWily 
denied. Thus Spiaoen, identifying Cod and, nature, dcclarea 
" nothing happen! in nature which ii In contradktian. witii iia 
universal lawa-V The deist!, compelled b^'their view of ttoralatioh 
of God to nature to lumrd miracles .-as intarventiooev diapoaed of 
tbe miracle! of the Bime either as " mistaken allegoiy " or even 
as conscious fraud on the part of the narrators. It is,only the 
theistic view of God as personal power—that is as free-will ever 
present and ever active in the world, which leavee room tor miraclea 

The possibility of miracles is often confidently denied. ** We 
are of the unalterable conviction," says Harnack, " tlmt what 
happens in tune and space is subject to toe universal laws of move¬ 
ment ; that accordingly there cannot be any miracles in this sense, 
i,e, as interruptions of the continuity of nature " (Das Westn dts 
Christentums, p. 17). Huxley expresses himself much more cau¬ 
tiously, as he rccogmzcs that we do not know the continuity of nature 
to thoroughly as to bo able to declare tliat this or that event is 
necessarily an Interruption of it. " If a dead man did come to 
life, the fact would be evidence, not that any law of nature had been 
violated, but that these laws, even when they express the results 
of a very long and uniform experience, are necessarily based on 
incomplete knowledge, and are to be held only on grounds of more 
or less justifiable expectation " (Hume, p. 135). 

Lotze has shown how the possibility of miracle can be conceived. 

" The whole course of nature becomes intelligible only by sup¬ 
posing the co-working of God, who alone carries forward the reci¬ 
procal action of the different parts of the world. But that view 
which admits a life of God that is not benumbed in an unchangeable 
sameness will be able to understand his eternal co-working as a 
variable quantity, the transforming influence of wliich comes forth 
at particular moments and attests that the course of nature is not 
shut up within itsdf. And this being the case, the complete con¬ 
ditioning causes of the miracle will be found in God and nature 
together, and in that eternal action and reaction between them 
which perhaps, although not ordered simply according to general 
laws, is not void of regulative principles. This vital, as opposed 
to a mechanical, constitution of nature, together with the con¬ 
ception of nature as not complete in itself—as if it were dissevered 
from the divine energy—shows how a miracle may take place 
without any disturbance elsewhere of the constancy of nature, all 
whose forces are affected sympathetically, with the consequence 
that its orderly movement, goes on unhindered'' (Mihrohosmos, 
iii. 364). ’ 

The mode of the divine working in nature is in another passage 
more clearly defined. 

" The closed and hard circle of mechanical necessity is not 
immediately accessible to the miracle-working fiat, nor does it need 
to be; but the inner nattire of that which obeys its laws is not 
determined by it but by the meaning of the world. This is the 
o» cn place on which a power that commands in the name of this 
meaning can exert its influence; and if under this command the 
inner condition of the elements, the magnitudes of their relation 
and their opposition to each other, become altered, the necessity 
of the mechanical cause of the world must unfold this new state 
into a miraculous apt'carancc, not through suspension but through 
strict maintenance of its general laws " (op. at, ii. 34). 

If wc conceive God as personal, and His will as related to the 
course of nature analogously to the relation of the human will to 
the human body, then the laws of nature may be regarded as 
habits of the divine activity, and miracles as unusual acts which, 
while consistent with the divine character, mark a new stage in the 
fulfilment of the purpo.se of God. 

The doctrine of Evolution, instead of increasing the difficulty of 
conceiving the possibility of miracle, decreases it; for it presents 
to us the universe as an uncompleted process, and one in which 
there is no absolute continuity on the phenomenal side; for life and 
mind are inexplicable by their physical antecedents, and there is 
not only room for, but need of, the divine initiative, a creative os 
well as conservative co-operation of God with nature. Such an 
absolute continuity is sometimes assumed without Wiirrant; but 
Descartes already rcco^jnized that the World was no continuous 
process, " Tria mirabilia fecit Dominus; res ex nihilo, liberum 
arbitrium et hominem Deum.” That life cannot be explained by 
force is recognized by Sir Oliver Lodge. " Life may be something 
not only ultra-terrestrial, but even immaterial, something outsidenur 
present categories of matter and energy; as real as they are, but 
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diSerent, and utiliziug them for ifo own purpose " (Lt/c and Maittr, 
p. 198). The theory of psychophysieal paralklism recognixes that 
while there is a correspondence between mental and material 

J ihsnomena, changes in the mind and changes in the brain, the 
ormer cannot be explained by the latter, as the transition from the 
one to the other is unthinkable. William James distinguishes the 
Iransmissivi function of the brain from the productive in relation 
to thought, and admits only the former, and not the latter (Human 
Immortality, p. 32). Thus as life is transcendent and yet immanent 
in body, and mind in brain, and both utihze their organa, so God, 
transcendent and immanent, uses the course of nature for His own 
ends; and the emergence both of life and mind in that course of 
nature evidences such a divine initiative as is assumed in the 
recognition of the possibility of miracles. For such an initiative 
there must be adequate reason; it must be prepared for in the previous 
process, and it must be necessary to further progress. 

'I'he proof of the possibility of miracle leads us inevitably to the 
in<)uiry regarding the necessity of miracle. The necessity of miracles 
is displayed in their connexion with the divine revelation; but this 
connexion may bo conceived in two ways. The miracles may be 
regarded as the credentials of the agents of divine revelation. " It 
IS an acknowledged historical fact," says Butler, “ that Christianity 
oflered itself to the world, and demanded to be received, upon the 
allegation—I'.e. as unbelievers would speak—upon the pretence of 
miracles, publicly wrought to attest the truth of it, in such an age; 
and that it was actually received by great numbers in that very 
age, and upon the profes.sed belief of the reality of miracles " 
(Analo/’y, Pt. II. ch, vii.). This view is now generally abandoned‘ 
for it is recognized that acts of superhuman power, even if established 
bv adequate historical evidence, do not necessarily certify their 
divine origin. Their moral quality must correspond with the 
character of God; and they must be connected with teaching 
which to reason and conscience approves itself divine. " Miracula 
sine rioctrina nihil valent " is the principle now generally recog¬ 
nized. The miracle and the doctrine mutually illuminate one 
another. " Les miracles discernent la doctrine, et la doctrine 
discerne les miracles " (Pascal’s Pensies des miracles). Accordingly, 
the credentials must also be constituents of the revelation. 01 tlie 
miracles of Jesus. Bushnell says, " The character of [esus is ever 
shining with and tlirough them, in clear self-evidence leaving them 
never to stand as raw wonders only of might, but covering them 
with gkiry as tokens of a heavenly love, and acts that only suit 
the proportions of His personal greatness and majesty " (Nature 
and, the Supernatural, p. 3(14). If it be asked why the cliaracter 
may not be displayed in ordinary acts instead of miracles, the 
answer may be given ; " Miracle is the certificate of identity between 
the Lord of Nature and the Lord of Conscience—the proof that 
He is really a moral being who subordmaies physical to moral 
interests" (Uiklon's I'.kments of Religion, p. 71). As God is the 
Saviour, and the chief end oi the revelation is redemption, it is 
fitting that the miracles should be acts of divine deliverance from 
physical evil. This congruity of the miracle with divine truth and 
grace is the answer to Matthew Arnold's taunt about turning a 
pen into a pen-wiper or Huxley’.s about a centaur trotting down 
Kegent Street. The miracles of Jesus—the relief of need, the 
removal of suffering, the reenvervof health and strength—reveal in 
outward events the essential features of His divine mission. The 
divine wisdom and goodness are revealed in the course of nature, 
but also obscured by it. The existence of physical evil, and still 
more of moral evil, forbids the assumption without qualification 
that the rcai is the rationai. God in nature as well as histqry is 
fulfilling a redemptive as weil as perfective purpose, of which these 
miracles are appropriate signs. It is an unwarranted idealism and 
optimism which finds the course of nature so wise and so good that 
any change in it must be regarded as incredible. On the problem 
oi evil and sin it is impossible here to enter ; but this must be 
insisted on, that the miracles of Jesus at least express divine 
benevolence just under those conditions in which the course of 
nature obscures it, and are therefore, proper elements in a revelatiun 
of grace, of which nature cannot give any evidence. 

Having discussed the possibility and necessity of miracles lor 
tlie divine revelation, we mu.st now consider whether there is 
sufficient liistorical evidence fur their occurrence. Hume maintains 
that no evidence, such a.s Ls available, can make a miracle credible. 
Mill states the position with due care. " The question can be 
stated fairly as depending on a balance of evidence, a certain 
amount of positive evidence in favour of miracles, and a negative 
presumption from the general course of human experience against 
them ’’ (Essays on Religion, p. 221). The existence of " a certain 
amount of positive evidence in favour of miracles " forbids the 
sweeping statement that miracles are " contrary to experience." 
The phrase itself is, as Palcy has pointed out, ambiguous. If it 
means ail experience it assumes the point to be proved; if it means 
only common experience then it simply asserts that the miracle ts 
unusual—a truism. The probability of miracles depends on the 
conception we have of the free relation of God to nature and of 
nature as the adequate organ for the fulfilment of God's purposes. 
If we believe in a divine revelation and redemption, transcending 
the course of nature, the miracles as signs of that divine purpose 
will not seem improbable. 


For the Christian Church the miraclea of Jesus are of primary 
importance; and the evidence--external and intetiml—m their 
favour may be said to be sufficient to justify belief. The Gospels 
assum^ their present form betvreen a.d. bo and 90. Their repre¬ 
sentation of the moral character, the religious consciousness; 'the 
teaching of Jesus, inspires confidence. The narratives of miracles 
are woven into the very texture of this representation. In these 
acts Jesus reveals Himself as Saviour, " The Jesus Christ pre¬ 
sented to us in the New Testament would become a very different 
™rson if the miracles were removed " (Temple’s Relations between 
Religion and Science). In His sinless perfection and filial relation 
to God He is unique, and His works are congruous with His Person. 
Of the supreme miracle of His resurrection there is earlier evidence 
than of any of the others (1 Cor. xv. 3-7, before a.d. j8). His con 
quest of death is most frequently appealed to in the apostolic 
teaching. The Christian Church would never have come into 
existence without faith in the HLsen I-ord. This proof of the 
supernaturalness of His Person sets the seal to the credibility of His 
supernatural works. In Clirist, however, was the fulfilment of 
law and prophecy. This close connexion invests the antecedent 
revelation in some degree with the supernaturalness of His Person : 
at least, wo arc prepared to entertain without prejudice any evidence 
that may be presented in the Old Testament. That this evidence 
is not as good as that for the miracles of Jesus must bo conceded, 
as much of it is of much later date than the events recorded. The 
miracles connected with the beginnings of the national history—the 
period of the Exodus—appear on closer inspection to have been 
ordinarily natural phenomena, to which a supernatural character 
was given by their connexion with the prophetic word of Moses. 
The miracles recorded of Elijah and Elisha lie somewhat apart 
from the main currents of the htstory, the narratives themselves 
are distinct from the historical works m which they have been in¬ 
corporated, and the character of some of the actions raises serious 
doubts and diflicuities. In some cases .suspense of judgment 
seems necessary even from the standpoint of Christian faith. The 
supernatural element that is prominent in the Old Testament is 
God’s providential guidance and guardianship oi His people, and 
His teaching and training of them by His prophets. The Apostolic 
miracles, to which the New Testament bears evidence, were wrought 
in the power of Clirist, and were evidences to His Church and to 
the world of His continued presence. When the Church had estab¬ 
lished itself in the world, and possessed in its moral and religious 
fruits evidence of its claims, these outward signs appear gradually 
to have ceased, although attempts were made to perpetuate theni. 
It is true that in Roman Catholicism, in medieval 11s in modern 
time.s, the working of miracles has been ascribed to its saints; hut. 
the character oi most of these miracles is such as to lack the a 
pricri probability which has been claimed for the Scripture miracles 
on account of their connexion and congruity with the divine revela¬ 
tion. The a posteriori evidence as regards both its moral and 
religious quality and its date is altogether inferior to the evidence 
of the Gospels. Further, these records are imitative. As Christ 
and the apostles worked miracles, it is assumed that those who in 
the Church were distinguished for their sanctity would also work 
miracles; and there can be little doubt tliat the wish was often 
father to the thought. There may be cases which cannot be ex¬ 
plained in this way; but ’’ wliatever may be thought about them, 
It is plain that even if these and their like are really to be traced 
to the intervention of the divine mercy which loves to reward u 
simple faith (and it does not seem to us that the evidence is sufficient 
to establish such a conclusion), yet they do not serve as vehicles of 
revelation as the miracles of the Gospel did ” (J. H. Bernard in 
Hastings’s liible Dictionari, iii. 39,'i). (A. E. G.*) 

MIRA DE AMESCDA, ANTONIO (1578.?-:636?), Spani.sh 
dramatist, was born at Guadix (Granada) about 1578. He 
is said, but doubtfully, to have been the illegitimate son of one 
Juana Perez; he took orders, obtained a canonry at Guadix, .and 
settled at Madrid early in the 17th century. He is mentioned 
as a prominent dramatist in Rojas Villandrando's Loa (1603), 
which was written 'several years before it was published. In 
1610, being then arch-dean of Guadix, he accompanied the count 
de Lemos to Naples, and on his return to Spain was appointed 
(16:9) chaplain to the cardinal Infante Ferdinand of Austria; 
he is referred to as still alive in MonfaMn’s Para todos (1632), 
and he rollaborated with Montalb 4 n and Calderdn in Polijemo 
y Circe, printed in 1634. The date of his death is not known. 
Mira de Amescua’s plays are dispersed in various printed 
collections, and the absence of a. satisfactory edition Jtas pre¬ 
vented his due recognition. He has an evenness of execution 
which indicates an artistic conscience uncommon in Spanish 
playwrights; he resisted the temptation to write too much, 
and he unites a virile dignity of expression to impressive 
conception of character. 

Two of his plays— La A hersa fnrtuna de Don Bernado de Cabrera 
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(ind El tftmpio maye* de la dwdwAo—are reipcttlvely'aw aotunea 
of Rotrou's Don Bernardo de la Cahtire and Beliseure\ Moreto’s 
Ca«r para leoanlar ie simply a recasi of Mira’s El Esclaeo del demonic^ 
a cdebrated drama which clearly influenced Calderdn when cpm- 
p6sing La DevoHin de la trut\ and there is manifestly a close 
relation between Mira’s La Rneda de la fortnna on the one hand 
and Corneille’s Hiraclins and Calderdn’s En esta vida lodo es v^dad 
1' lodo es tnenlira. A few of Mira de Amescua’s plays are reprinted 
in the Biblioteca de autores espailoUs, vol. xlv. 

mirage (a French word, from mirer, to look at, se mirer, 
to be reflected), an optica) illusion due to variations in the 
refractive index of the atmosphere. It embraces the phenomena 
of the visionary appearance of lakes in arid deserts, the images 
of ships and icebergs, frequently seen as if inverted and suspended 
in the atmosphere in the Polar Regions, the Fata Morgana, 
and “ looming ” as witnessed in mists or fogs. 

In the article Refraction it is shown that a ray of light 
traversing a homogeneous medium is deviated from its rectilinear 
path when it enters a medium of different refractive index; 
it is therefore readily seen that the path of a ray through con¬ 
tinuously varying media is necessarily curvilinear, being com¬ 
pounded of an infinite number of infinitesimally small rectilinear 
(leviatioas. Our atmosphere is a medium of continuously vary¬ 
ing refractive index. Meteorological optical phenomena, due to 
variations in the refractive index of the atmosphere, may be 
divided into groups : (i) those due to the permanent or normal 
variation experienced as one ascends in the atmosphere, and 
(2) those due to sporadic variations occasioned by irregular 
heating. The first variation must be taken into account in 
correcting geodetic observations of heights and astronomical 
observations of the heavenly bodies; it also has a considerable 
bearing on the phenomena of the twilight and the afterglow 
(see Refraction : § Astronomical; and Twilight). Thesecond 
(or temperature) variation gives rise to phenomena which we 
proceed to discuss. 

A common type of mirage is the appearance of an isolated 
lake frequently seen in hot sandy deserts, as in the .Sahara, 
Turkestan, Sic. The explanation is as follows: The sand, 
being abnormally heated bv the solar rays, causes the neighbour¬ 
ing air to expand, conseriuently its density, and therefore its 
refractive index, is diminished, and attains a minimum value 
in the lowest lavers. It incrcase.s as we ascend and reaches 
a maximum at n, certain height, and then decreases according 
to the normal variation. Any object viewed across such an 
area is seen by two sets of rays: one set passing near the earth 
and assuming a curved path convex to the horizon, the second 
set more remote from the earth and concave to the horizon. 
The object thus appear.s double, an image being seen mirrored in 
the sand. The sky appears as a shining lake; mountains nr 
palms may be similarly reflected, but it is to be noted that the 

images are inverted (see fig.). 
Similar atmospheric conditions 
sometimes prevail in the air 
over large bodies of water on 
cold autumn mornings. These 
phenomena have been experimentally realized by R. W. Wood 
(Phil. Mag., 1899, vol. xlvii.), who viewed objects over a series 
of heated slate slabs. 

Another type of mira.ge, frequently observed at sea in the 
northern latitudes, is presented in the appearance of ships 
and icebergs as if inverted and suspended in the clouds. This 
is due to a stratum of hot air at some distance above the sea 
level, the rays of light near the horizon being practically hori¬ 
zontal, while those at greater elevations are fairly concave. 
It may happen that the change in density is so great that only 
the upper rays reach the eye; we are then met with the curious 
illusion of seeing inverted ships in the clouds, although nothing 
is visible on the ocean. 

The Fata Morgana, frequently seen in the Straits of Messina, 
consists of an apparent vertical elongation of an object sitaated 
on the opposite shore. The distribution of density is similar to 
that attending a desert mirage, but the transition is not so 
abrupt. The object is really viewed through a horizontally 


stratified medium consisting of a central sheet of maximum 
refractive index, over- and under-laid by sheets of decreasing 
refractive power. The system consequently acte as a continuous 
lens, magnifying the object in a vertical dnection. 

If, in addition to this horizontal stratification, the atmosphere 
varies similarly in vertical planes, then the object would be 
magnified both horizontally and vertically. These eolations 
sometimes prevail in misty or foggy weather, more particularly 
at sea, and thus give rise to the phenomena known as “ looming.” 
A famous example is the Brockengespensi or “spectre of the 
Brocken.” The chromatic halos which frequently encircle 
these images are due to diffraction. (See Corona.) 

It is interesting to note that lenses formed of non-homogeneous 
material, having the maximum refractive index along the central 
axis, have been prepared, and reproduce the effects caused by 
abnormal distribution of the density of the atmosphere. 

The mathematical investigation of this subject was worked out 
by Gaspard Monge. For this aspect and further details, both 
descriptive and experimental, see J. Pemter, Meteoroiogische Optik 
(1906); E. Mascart. Traxti d'optiqne (1899-1903): R- W. Wood, 
Physical Optics (1905); R. S. Heath, Geometrical Optics. 

HIRAJ, a native state of India, in the Deccan division of 
Bombay, forming port of the southern Mahratta Jagirs. Since 
i8zo it has been subdivided between a senior and a junior branch. 
The territory of both is widely scattered among other native 
states and British districts. Area of the senior branch, 339 
sq. m.; pop. (i^i), 81,467; revenue £23,000; tribute £800. 
Area of the junior branch, 211 sq. m.; pop. (1901), ,3Si8o6; 
revenue £27,000, tribute £400. The chiefs are Brahmas 
of the Patwardhan family. The town of Miraj, at which 
the chief of the senior branch resides, is situated near the 
river Kistna; it is a junction of the Southern Mahratta rail¬ 
way for the branch to Kolhapur. Pop. (1901), 18,425. The 
chief of the junior branch has his residence at Bhudgaon (pop. 
3591). 

MIRAMON, MIGUEL (1832-1867), Mexican soldier of French 
extraction, was born in the city of Mexico, on the 29th of Septem¬ 
ber 1832, and shot with the emperor Maximilian at Queretaro 
on the’ 19th of June 1867. While still a student he helped to 
defend the military academy at Chapultcpcc against the forces 
of the United States; and, entering the army in 1852, he rapidly 
came to the front during the civil wars. It was largely due to 
Miraraon’s support of the ecclesiastical party against Alvarez 
and Comonfort that Zuloaga was raised to the presidency; and 
in 1R59 he was called to succeed him in that office. Decisively 
beaten by the Liberals in i860, he spent some time in Europe 
advocating foreign intervention in Mexican affairs; and returned 
as a partisan of Maximilian. His ability as a .soldier was shown 
by his double defence of Puebla in 1856. 

MIRANDA, FRANCESCO (c. 1754-1816). Spanish-American 
soldier and adventurer, was born at Cardcas, Venezw la, about 
1754. He entered the army, and served with the French in the 
Ainerican War of Independence. The success of that war 
inspired him with a belief that the independence of Spanish 
America would increase its prosperity. He began to scheme a 
revolution, but was discot'ered and had only just time to escape 
to the United Sutes. Thence he went to England, where he was 
introduced to Pitt, but chiefly lived with the leading members 
of the opposition—Fox, Sheridan and Romilly. Finding no 
help, he travelled through Austria and Turkey to B.ussia, where 
he was warmly received, but was dismissed with rich presents, 
at the demand of the Spanish ambassador, backed up by France. 
The news of the dispute between England and Spain about 
Nootka Sound in 1790 recalled him to England, where he saw 
a good deal of Pitt, but the peaceful arrangemeni of the dispute 
again destroyed his hopes. In April 1792 he went to Paris, 
with introductions to P6tion and the leading Girondists, hoping 
for aid in South America. France had too much to do to help 
others; but Miranda’s friends sent him to the front as general 
of brigade. He distinguished himself under Dumouriez, was 
entrusted in February 1793 with the siege of Maestricht, and 
commanded the left wing of the French army at the disastrous 
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battle of Neerwinden. Although he had given notice of Dumou- 
riez’* treachery, he was put on his trial on the uth of May, 
unanimously acquitted, but again imprisoned, and not released 
till after the 9th Thermidor. He was sentenced to be deported 
after the struggle of Vendimiaire, yet he continued in Paris tUl 
the cimp d'itat of Fructidor caused him to take refuge in England. 
He now found Pitt and Dundas ready to listen, but, as neither 
of them would or c ould give him substantial help, he went to the 
United States, where President Adams only gave him fair words. 
Addington might have done something for him but for the peace 
of Amiens in i8oa. Though in no way amnestied, he returned to 
Paris, but was expelled by the First Consul, who was eager to 
be on good terms with Spain. Disappointed in England and the 
United States, he decided to make an attempt at his own expense. 
Aided by two American citizens. Colonel W. S. Smith and Mr 
S.G. Ogden, he equipped the “Leander,” in 1806, and with the 
help of the English admiral Sir A. Cochrane made a landing near 
Caracas, and proclaimed the Colombian republic. He had some 
success, but a false report of peace between France and England 
caused the English admiral to withdraw his support. At last, 
in 1810, the events in Spain which brought about the Peninsular 
War had divided the authorities in Spanish America, some of 
whom declared for Joseph Bonaparte, others for Ferdinand VII., 
others for Charles IV., and Miranda again landed, and got a 
large party together who declared a republic both in Venezuela 
and New Granada or Colombia. But Miranda’s desire—that all 
the South American colonies should form a federal republic— 
awoke the selfishness of provincial administrations, and the 
cause was believed to be hateful to heaven owing to a great 
earthquake on the 26th of March 1812. The count of Monte 
Verde, the Bourbon governor, had little difficulty in defeating 
Miranda, and on the 26th of July the general capitulated on 
condition that he should be deported to the United States. 
The condition was not observed; Miranda was moved from 
dungeon to dungeon, and died on the hU' of July 1816 at Cadiz. 

There are allusions to Miraiii]a'.s early life in nearly all memoirs 
of the time, but they are not generally very accurate. For his 
trial see Buchez et Roijx, Htstotre parlementum, xxvii. 20-70, 
For his later life see 1 . Biggs, Htsiory nf Miranda's Attempt in South 
America (I.on(ion, iSoy); and Veggasi, ffevolucion de la Columbia. 
Professor William S. Robertson has recently devoted considerable 
research in the Spanish archives and elsewhere to Miranda, his 
monograph on F. de M. and the revolutninizin^ of^ Spanish America 
being awarded a prize of the American llislorical Association in 
tgoi. See also Marquds de Rojas, El General Miranda (Paris, 1884), 
and his Miranda dans la revolution francoise (Caricas, 1889); and 
R, Beci’ira, Ensayo histortco documentado de la vida de Don 
F. de M. (Caracas I8y0). 

MIRANDE, a town of south-western France, capital of an 
arrondissement in the department of Gers, on the left bank of 
the Grande liaise, 17 m,, S.S,W. of Auch by the Southern railway. 
Pop. (190b), 2368. Mirimde is laid out on the uniform plan 
typical of the bastide. Its church, built at the beginning of the 
15th century, is chiefly remarkable for its porch which bestrides 
the Rue de I’Evfichi and is surmounted by two flying buttresses 
.supporting a belfry of Flemish appearance. 'The remains of 
ramparts are still to be seen and the principal street is bordered 
by ancient arcades. The town has a sub-prefecture and a 
tribunal of first instance. The trade is in livestock and 
agricultural products. Tanning and wood-turning are carried on. 
Mirande was founded in 1286 by the monks of Berdones and 
the seneschal of Toulouse acting on behalf of Philip IV. During 
the 14th century it was the capital of the counts of Astarac. 

MIRANDOLA, a town of Emilia, Italy, in the province of 
Modena, 19! m. N. by E. of it by rail, soft, above sea-level. 
Pop. (iqot), 15,162. The Palazzo del Commune is a 15th- 
century edifice of Gothic style. The castle of the Pico family, 
who held the town from the 14th century to 1710, when the last 
member was deprived of his dominions by Joseph I. of Austria, 
is almost entirely destroyed: The height of the fortunes of this 
family was from about 1450 to 1550, Cliovanni (b. 1463, d. 1494) 
being its ablest and most learned member (see I’ico). The 
cathedral, dating from the end of the i6th century, has been 
restored. S. Francesco is a fine Gothic church. 


■IRANKAI VALLEY, or Hamgu, a mountain valley on the 
Kohat border of the North-West Frontier Province of India. 
Miranzai comprises two valleys draining S.W. into the Kunam 
and N.E. into the Kohat Toi. It is thus divided into upper and 
lower Miranzai, and extends from Thai to Raisan, and from the 
Zaimukht and Orakzai hills to those of the Khattaks. Its length 
is about 40 m., and its breadth varies from 3 to 7 m. Area, 
546 .sq. m.; pop. (1901), 43,901. The portion of Miranzai east 
of Hangu village consists of numerous small and well-cultivated 
valleys, in which orchard trees flourish abundantly. To the 
west of Hangu, including the whole of Upper Miranzai, the coun¬ 
try is a broad, open, breezy valley. The plain is bare of trees, 
but the hills are generally covered with scrub. The country is 
full of ravines towards Thai. The wealth of the inhabitants 
consi.sts principally in cattle, goats and sheep; of these the cows 
are of a lean and dwarf breed, and give but little milk. Miranzai 
forms the meeting-place of many difierent tribes; but its chief 
inhabitants are the Bangash and Orakzais. Disturbances have 
necessitated British expeditions in 1851,1855, and twice in 1891. 

MIRBEAU, OCTAVE HENRI MARIE '('1850- ), French 

dramatist and journalist, was bom at Treviires (Calvados) on 
the i6th of February 1850. He was educated in a Jesuit school 
at Vannes, and studied law in Pari.s. He began his journalistic 
career as dramatic critic of the Bonapartist paper, L'Ordre. 
For a short time before 1877 he was sous-prtjet and then 
prefet of Saint-Girons, but from that time he devoted himself 
to literature. He was one of the earliest defenders of the 
Impressionist painters. His witty articles in the anli-repub- 
lican papers, and his attacks on established reputations, in¬ 
volved him in more than one duel. He gradually developed 
extreme individualist views, in 1890 he began to write for 
the Revolte, but his anarchist sympathies were definitely 
checked by the murder of President Carnot m 1894. He 
was one of the early and consistent defenders of Captain Alfred 
Dreyfus. He married in 1887 the actress Alice Regnault. His 
first novel, Jean Marcellin (1885), attracted little attention, but 
he made his mark as a conteur with a scries of tales of the Norman 
peasantry, Lettres de ma chaumiere (i886). Le Calvaire (1887), 
a chapter of which on the defeat nf 1870 aroused much discussion, 
was followed by L'Abhe Jules (1888), the story of a mad priest; 
by Sebastien Rock (:8i;o), a bitter picture of the Jesuit school 
in which his own early years were spent; Le Jardin des supplices 
(1899), a Chinese story; Les Memoires d'une jemme de cliamhre 
(1901); and Les Vingt-et-un jours d'un neurasthenique (1902). 
In 1897 his five-act piece, Les Mauvais Bergers, was played at 
the Renaissance by Sarah Bernhardt, and he followed this up 
with Les Affaires sont les affaires (Theatre Frangais, 1903), 
which was adapted by Sydney Grundy for Sir H. Beerbohm 
Tree in 1905. Some of his short pieces are collected as Farces 
et moraliies (1904). 

MIRFIELD, an urban district in the Morley parliamentary 
division of the West Riding of Yorkshire, England, 3 ra. S.W. 
of Dewsbury, on the Lancashire & Yorkshire and London & 
North-Western railways. Pop. (1901), ii, 34 i' The church 
of St Mary was completed in 1874, from designs of Sir Gilbert 
Scott. The tower of the ancient church remains. The large 
industrial population is employed in woollen, cotton, carpet and 
blanket manufactures, and in the numerous collieries in the 
vicinity. 

MIRKHOND (1433-1498). Mohammed bin KhawandshSh 
bin Mahmud, commonly called MIrkhwand or Mirkhawand, 
more familiar to Europeans under the name of Mirkhond, was 
born in 1433, the son of a very pious and learned man who, 
although belonging to an old Bokhara family of Sayyids, or 
direct descendants of the Prophet, lived and died in Balkh. 
From his early vouth he applied himself to historic studies 
and literature in general. In Herat, where he spent the greater 
part of his life, he gained the favour of that famous patron of 
letters, Mir 'AlIshTr (1440-1501), who served his old schoolfellow, 
the reigning sultan Husain (who as the last of the Timurides in 
Persia ascended the throne of Herat in 1468), first as keeper of 
the seal, afterwards as governor of Jurjan. At the request of 
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Mir ‘AUshlr, himself a distinguished statesman and writer, 
Mirkhond began about 1474, in the quiet convent of Khil&^yah, 
which his patron had founded in Het&t as a house of retreat for 
literary men of merit, his great work on universal history, 
Raufjt-iusafd fi sirai-idonbid walmuluk vidkhtdafd or Gofdtn 
of Purity on the Biography of Prophets, Kings and Caliphs. He 
made no attempt at a critical examination of historical traditions, 
and wrote in a flowery and often bombastic style, but in spite 
of this drawback, Mirkhond’s Rautat remains one of the most 
marvellous achievements in literature. It comprises seven 
large volumes and a geographical appendix; but the seventh 
volume, the history of the sultan Husain (1438-1505), together 
with a short account of some later events down to 15*3, cannot 
have been written by Mirkhond himself, who died in 1498. He 
may have compiled the preface, but the main portion of this 
volume is probably the work of his grandson, the historian 
Khwandamir (1475-1534), to whom also a part of the appendix 
must be ascrited. 

For accounts o( Mirkhond’s life see De Sacy's " Notice Bur 
Mirkhond " in his Mimotres sur diverse! antiquitis de la Perse 
(Paris, 1793); Jourdain's "Notice de I'histoire universelle de 
Mirkhond ” in the Notices ei eilrails, vol. ix. (Paris, 1812); Elliot, 
History of India, iv, 127 seq.; Motley, Descriptive Catalogue (London. 
185^), pp. 30 seq.; Rieu, Cat. of Persian MSS. of the Brit. Mus. 
i. 87 seq. (London, 1879). Resides the lithographed editions of 
the whole work in folio (Dombay, 1853, and Teheran, 1832- 
1850) and a Turkish version (Constantinople, 1642), the following 
portions.of Mirkhond's history have been published by European 
Orientalists: liarlv Kings of Persia, by I), Shea (London, 1832; 
Oriental Translation Fund) ; L'Hisioire dr. la dynastie des 
Sassanides, by S. de Sacy (in the above-mentioned Mimoires ); 
Histnire des Sassanides (texte Persan), by Jaubert (Paris, 1843); 
Histnria priorum regum I’rrsarum. Persian and Latin, by fenish 
(Vienna, 1782); Mirchondt htsloriaTaheridarum, Peiaan and Latin, 
by Mitscherlifc (Gottingen, 1814; and ed., Berlin, 1819); Historia 
Snmanidarum. Persian and Latin, by Wilken (Gdttingen. 1808); 
Histoire des Samamdes, translated bv Defrinicry (Paris, 1845); 
Historia Ghasnevidarum, Persian and Latin, by Wilken (Berlin, 1832); 
Oeschichtr drr Sultane aus dem Ceschlechte Bujeh, Ikirsian and German, 
by Wilken (Berlin, 1833); followed by Erdmann's Erlduterung und 
/irgdnsung (Karan, 1838); Htstoria Setdsekucindarum, ed. Vullers 
(Giessen, 1837); and a German trans. by the same; Histoire des 
Sultans du Kharesm. in Persian, by Uefrtmery (Paris, 1842); History 
of the Atahehs of Syria and Persia, in 1 'ersian, by W. Morley (London, 
TS48); Historia Ghuridarum, Persian and Latin, by Mitschorlik 
(hriinicfort, 1818); Histoire des Sultans Ghundes, trans. into French 
bv Defrtmery (Paris, 1844); Fjr rfr 71 ;«ng/ur-A 7 iO«, in Persian, by 
Jiiubert (Pans, 1841) (see also extracts from the same 3th vol. in 
I'rench trans. bv Langl6s (in vol, vi. of Notices ei extraits, Paris, 
1799, p. 192 seq.), and by Hammer in .Swr les origines russes, p. 52 
“eq. (St Petersburg, 1825); "Timur’s Expedition against "rukta- 
misli Khkn," Persian and I''rench. by Charmoy, in Mimotres de 
I’acad. impir. de St Pitersbourg (1836I, pp. 270-321 and 441-471. 

(H. E.) 

MIRROR (through O. Fr. mtrnur, mod. miroir, from a sup- 
po.?ed Late Lat. miro/onaw, from mirart, to admire), an optical 
instrument which produces images of objects by reflection. In 
its usual forms it is simply a higlily polished sheet of metal or of 
glass (which may or may not be covered, either behind or before, 
with a metallic film); a metallic mirror is usually termed a 
speculum. The laws relating to the optical properties of mirrors 
are treated in the article RKKLEmoN of Light. 

.Ancient Mirror.!. —The mirror (siiroJiTpov, Irrinrrpov, h'lyirepov, 
.speculum) of the Etruscans, Greeks and Romans consisted of a 
thin disk of metal (usually bronze) slightly convex and polished 
on one side, the other being left plain or having a design incised 
upon it. A manufactory of mirrors of glass at Sidon is mentioned 
by Pliny (Nat. Hist, xxxvi. 66, 193), but they appear to have 
been little used (one has been found at San Remo). Glass 
mirrors were coated, but with tin; some silver mirrors have also 
been found. They are said to have been in use as early as the 
time of Pompey, and were common under the empire. Homer 
knows nothing of mirrors, but they are frequently mentioned 
in the tragedians and unwards. The usual size was that of an 
ordinary hand-mirror, but in imperial times some appear to 
liave been large enough to take in the whole figure (Seneca, Nal. 
quaesl.. i. 17, S), being either fixed to the wall or working up 
and down like a window sash. The first specimen of a Greek 
mirror was not discovered till 1867, at Corinth, and the number 
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extant is comporatisrely small. They are usually {nrovided with 
a handle, which sometimes took the form of a statuette (especially 
of Aphrodite) suf^rted on a pedestal; or consist of two metallic 
circular disks (the “ box ” mirrors) fitting in to each other, and 
sometimes fastened together by a hinge. The upper disk or 
cover was ornamented on the outside with a design m low relief; 
inside it was poUsbed to reflect the face. The lower disk was 
decorated inside with engraved figures. The best specimens of 
both kinds of mirrors date from a little before 400 b.c. and last 
for some time after that. Of the reliefs, one of the best examples 
is “ Ganymede carried away by the eagle ”; amongst the 
incised mirrors may be mentioned one representing Leucas and 
Corinthus, inscribed with their names (both the above in 
Coilignon, L’ArelUologie greegue, 1907, figs. ai2,813); the Genius 
of tlte Cock-fights {Revue archialogique, 1868, new series, xvii., 
pi. 13). A bronze mirror-case, found at Corinth, has attached on 
the outside a relief representing an Eros with two girls; on the 
inside is incised a design of a nymph seated on a bench and play¬ 
ing with Pun at a game resembling the Italian mora {Classical 
Review, Feb. 1889, p. 86). On the back of another mirror in the 
British Museum {Gazelle archeologique, ii. pi. 37) is a figure of 
Eros which has been silvered over. With this was found the 
bronze case used to contain it, on the back of which is a group 
of Aphrodite and Eros in repouss6. It was found in Crete; but 
most of the Greek mirrors and mirror-cases having designs are 
from Corinth. 

The principal feature of the Etruscan mirrors, the extant 
examples of which far outnumber the Greek, is the design incised 
on the back. Belonging chiefly to the 4th and 3rd centuries, 
they mostly resemble the Greek disk-mirrors in form, box-mirrors 
being rare. As a rule the subjects incised are taken from Greek 
mythology and legend (Trojan War, birth of Athena, Aphrodite 
and Adonis), the names of the persons represented being 
frequently added in Etruscan letters and orthography (Apul = 
Apollo, Achle = Achilles, Achmemrum = Agamemnon). Scenes 
from daily life, the toilet, the bath, the palaestra, also 
occur. In most gases the style of drawing, the types of the 
figures, and the manner of composing the groups are true to the 
characteristics of Greek art. Some may have been imported 
from Greece, but the greater number appears to have been more 
or less faithfully imitated from such designs as occurred on the 
Greek vases which the Etruscans obtained from Greece. Even 
where distinctly Etruscan figures are introduced, such ns the 
heroes Aelius and Caelius Vibenna on a mirror in the British 
Museum, Greek models ate followed. Although the work is 
frequently rough and careless, certain very fine and beautiful 
specimens have been found : the famous Semele-mirror, and the 
healing of Telephus, in which Achilles is shown scraping the 
healing rust from the lance with a crescent-shaped knife 
(Baumcister, Denkmdler, figs. 557, 1774). Roman mirrors are 
usually disk-mirrors, the back of the disk, if engraved, being 
generally ornamented ivith decorative patterns, not with any 
subject design. 

Plain mirrors are found wherever Greek and Roman civiliza¬ 
tion spread, and a specimen found in Cornwall (now in the British 
Museum) shows that the Celtic population of England had 
adopted the form and substance of the mirror from their con¬ 
querors. This specimen is enriched with a Celtic pattern incised. 
The shape of the handle exhibits native originality. Mirrors 
were sometimes used in Greece for purposes of divination 
(Paiisanias vii. 21, 5). The mirror was let down into a well by 
means of a string until it grazed the surface of the water with 
the rim; after a little while it was pulled up. and when looked 
into showed the face of the sick person, alive or dead, on whose 
behalf the ceremony had been performed. This took place at 
Patrae. 

See J. L de Witte, " Les miroirs chez les anciens," in Exirait des 
annales de I'aeadimte, xxviii. (Antwerp, 1872); Mylonas. 'KXX»|wk 4 
Kirowrpa (Athens, 1876); M. CoUignon, L'Arohtologie greeque (new 
ed , 1907; Eng. tr. by ]. 11 . Wright. i88C>); E. Gerhard, Etruskisihe 
Spiegel (1840-1807; continued bv K. Klilgmann and G. K6rte, 
1884-1897) article in Smith's Dictionary of Greek and Roman 
.Antiquities 13rd ed., 1891). (J. H. F.) 
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Medirnd and Mtdtm Minors .—Small metallic mirrors with 
a highly polished surface were largely used during the middle 
ages: podcet mirrors or small hand mirrors carried at the girdle 
being indispensable adjuncts to ladies’ toilets. The pi^et 
mirrors consisted of small circular plaques of polished metal, 
usually steel or silver, fixed in a shallow circular box covered 
with a lid. Mirror-cases were chiefly made of ivory, carved with 
relief representations of love or domestic scenes, hunting and 
games, and sometimes illustrations of popular poetry or ro¬ 
mance. Gold and silver, enamels, ebony and other costly 
materials were likewise used for mirror cases, on which were 
lavished the highest decorative efforts of art workmanship and 
costly jewelling. The mirrors worn at the girdle had no cover, 
but were furnished with a short handle. In 625 Pope Boniface 
IV. sent Queen Ethelberga of Northumbria a present of a silver 
mirror; and in early Anglo-Saxon times mirrors were well known 
in England. It is a remarkable fact that on many of the sculp¬ 
tured stones of Scotland, belonging probably to the 7th, 8th or 
9th century, representations of mirrors, mirror-cases and combs 
occur. 

The method of backing glass with thin sheets of metal for 
mirrors was well known in the middle ages, at a time when steel 
and silver mirrors were almost exclusively employed. Vincent 
of Beauvais, writing about 1250, says that the mirror of glass and 
lead is the best of all, “quia vitrum propter transparentiam 
melius recipit radios and a vene a mirer is mentioned in the 
inventories of the dukes of Burgundy, dating from the 15th 
century. A gild of glass-mirror makers existed at Nuremberg 
in 1373, and small convex mirrors were commonly made in 
southern Germany before the beginning of the t6th century; 
and these continued to be in demand, under the name of bull's- 
eyes (Ochsen-Augen), till comparatively modern times, The)' 
were made by blowing small globes of glass into which while still 
hot was passed through the pipe a mixture of tin, antimony and 
resin or tar. When the globe was entirely coated with the 
metallic compound and cooled it was cut into convex lenses, 
which formed small but well-defined images. As early as 1317 
a “ Magister de Alemania,” who knew how to work glass for 
mirrors, broke an agreement he had made to instruct three 
Venetians, leaving in their hands a large quantity of mixed alum 
and soot for which they could find no use. It was, however, 
in Venice that the making of glass mirrors on a commercial 
scale was first developed; and the republic enjoyed a much- 
prized monopoly of the manufacture for about a century and a 
half. In 1507 two inhabitants of Murano, representing that 
they possessed the .secret of making perfect mirrors of glass, a 
knowledge hitherto confined to one German glass-house, obtained 
an exclusive privilege of manufacturing mirrors for a period 
of twenty years. In 1564 the mirror-makers of Venice, who en¬ 
joyed peculiar privileges, formed them.sclves into a corporation. 
The products of the Murano glass-house.s quickly supplanted 
the mirrors of polished metal, and a large and lucrative trade 
in Venetian glass mirrors .sprang up. They were made from 
blown cylinders of glass, which wore slit, flattened on a stone, 
carefully polished, the edges frequently bevelled,.and the backs 
“ silvered ’’ by an amalgam. The glass was remarkably pure 
and uniform, the “ silvering ’’ bright, and the sheets sometimes 
of considerable dimensions. In the inventory of his effects, 
made on the death of the French minister Colbert, a Venetian 
mirror, 46 by 26 in., in a silver frame, is valued at 8oj6 livres, 
while a picture by Raphael is put down a1 3000 livres. 

The manufacture of glass mirrors, with the aid of Italian 
workmen, was practised in England by Sir Robert Mansel early 
in the 17th century, and about 1670 the duke of Burddngham 
was concerned in glass-works at Lambeth where flint glass was 
made for looking-glasses. The.se old English mirrors, with 
bevelled edges in the Venetian fashion, are still well known. Tlie 
Venetians guarded with the utmost jealousy the secrets of their 
manufactures, and gave exceptional privileges to those engaged 
in such industries. By their statutes sny glass-nudier carrying 
his art into a foreign state was ordered to return on the pain of 
imprisonment of his nearest relatives, and should he disobey 


the command emiasaries were delegated to slay him. In face of 
such a statute Colbert attempted in 1664 to get Venetian artists 
transported to France to develop the two great industries of 
mirror-making and point-lace working. The ambassador, the 
bishop of Beziers, pointed out that this was to court the risk of 
being thrown into the Adriatic, and, further, that Venice was 
selling to France mirrors to the value of 100,000 crowns and lace 
to three or four times that value. Nevertheless, twenty Venetian 
glass-mirror makers were sent to France in 1665, and the manu¬ 
facture was begun in the Faubourg St Antoine, Paris. But 
previous to this the art of blowing glaas for mirrors had been 
practised at Tour-la-Ville, near Cherbourg, by Richard Lucas, 
sieur dc Nehou, in 1653; and by the subsequent combination 
of skill of both establishments French mirrors soon excelled in 
quality those of Venice. The art received a new impulse in 
France on the introduction of the making of plate glass in 1691. 
The St Gobain Glass Company attribute the discovery to Louis 
Lucas of Nehou, and over the door of the chapel of St Gobain 
they have placed an inscription in memory of “ Louis Lucas qui 
inventa en 1691 le mdthode de couler les glaces et installa la 
manufacture en 1695 dans le chiteau de Saint Gobain.” 

Manufacture. —The term "silvering." as applied to the formation of 
a metallic coating on glass iov giving it the properties of a mirror, was 
till quite recently n misnomer, seeing that till about 1840 no silver, but 
a tin amalgam, was used in i he process. Now, however, a large propor¬ 
tion of mirrors are made by depositing on the glass a coating of pure 
silver, and the old amalgamation process is comparatively little used. 

The process of amalgamation consists in applying a thin amalgam 
of tin and mercury to the surface of glass. A sheet of thin tin-foil, 
somewhat larger than the glass to bo operated on, is spread out on a 
flat table, and after all folds and creases have been completely 
removed a small quantity of mercury is rubied lightly and quicklv 
over the whole surface, and the scum of dust, impure tin and mercury 
is taken ofl. Mercury is liien poured upon the " quickened " foil 
until there is a hociv of it suflicienf to float the glass to be silvered 
(about i in. deep), and the glass (scrupulously cleaned simultaneously 
with the above operations) is slid over the surface of the mercury. 
Weights are placed over tlie surface until the greater part of the 
amalgamated mercury is pressed nut, and the table is then tilted 
so that ail superfluous mercury finds its way to the gutter. The glass 
is left twenty-four hours under weights’; it is then turned over, 
silvered side up and removed to a drainer, where it dries and hardens. 
This process, when elaborated, yields excellent results, producing a 
brilliant silver-white metallic lustre, which is only subject to altera¬ 
tion by exposure to high temperatures or by contact with damp 
.surfaces; but the mercurial vapours to which the workmen are 
exposed give rise I0 the most distressing and fatal affections. 

The “ silver on glass " mirror may be regarded as a discovery of 
J. von Liebig, who in 18 is observed that by heating aldehyde with 
an ammoniacal solution of silver nitrate in a glass vessel a brilliant 
deposit of metallic sih er wa-s formed on the .surface of the glas.s. In 
practice the process was introduced about 1840; and it is now carried 
on, with several modific.'itions, in two distinct ways, called the hoi 
and the cold process respertively. In the former method there 
is employed a horizontal double-bottomed metallic table, which is 
heated with steam lo from 33° to 40° C., and the reduction of the 
ammoniacal silver solution is effected with tartaric acid. 

In silvering by the cold process advantage is taken of the power 
of sugar to reduce the silver nitrate. This method has been gener¬ 
ally adopted for the silvering of mirrors for astronomical telescopes. 
G. \V. Ritchey ("The Modern Reflecting Telescope," .‘imMsimian 
Contributions lo KnowMgr, xxxiv. 40) used the process devised by 
Brashear in 1884. The glass disk is mounted on a rocking-table, 
and most carelullv cleaned with nitric acid, potash, and finally with 
distilled water. The reducing solution (which improves on keeping) 
is made up from 200 parts of water, 20 of loaf sugar, ao of alcohol and 
I of nitric acid (commercial pure). The silver solution is prepared 
as follows : 2 parts of silver nitrate are dissolved in 20 parts of 
water, and strong ammonia added until the brown solution becomes 
clear. A solution of parts of potash (pure by alcohol) in 20 of water 
is now added, and then ammonia until the solution Is again clear. A 
solution of I part of silver nitr.-itc in lO of water is added until the 
liquid is straw-coloured; it Ls then filtered. Quantities of the solu¬ 
tions, such that the .sugar (iquals one half the nitrate, are taken, then 
diluted, mixed, and poured on to the plate, which is gently rocked. 
The liquid goes muddy-brown, and in 3 to 4 minutes it begins to 
clear, a thick deposit lieing formed ip about 5 minutes. Tjie solution 
is poured off, and water run on, the streaks of precipitate being 
removed by lightly held cotton wool. The washing is repeated, and 
then water is allowed to remain on the film for one hour. The water 
is then run off, and the plate is washed several times with alcohol, 
and then dried bv an air fan. The film is now burnished with a 
chamois leather p.ad, and finallv with the finest jewellers* rouge, 
tile silver surface being the reflecting surface of the mirror. 
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Tha deposit of silver on glass is not so adherent and unalterable 
under the influence of sunUght and sulphurous fumes as the, tin- 
mercury amalgam, and, moreover real silvered glass has in many 
cases a sUghly yellowish tinge. These defects have been overcome 
by a process introduced by Lenoir, which consists of brushing over 
the suvered surface with a dilute solution of cyanide of mercury, 
which, instantaneously forming a kind of amimgam, renders the 
deposit at once much whiter and more firmly adherent than before. 
To protect the thin metallic film from mechanical injury and the 
chemical action of gases and vapours it is coated with shellac or 
copal varnish, over which, when dry, are applied two coating of 
red-lead paint or an electrolytically deposited film of copper. This 
precaution only applies when the silver forms the back of the 
mirror. 

Platinum Mirrors.—\ cheap process of preparing mirror glass was 
to some extent prosecuted in France, whereby a thin but very 
adherent deposit of platinum is formed on the glass. A solution of 
chloride of platinum with a proportion of litharge and borate of 
lead dissolved in essential oil of spike is applied with a brush to well- 
cleaned glass, which is then placed on edge in a muffle furnace, and 
the plaunium is thus burned in, forming an exceedingly thin but 
brilliant metallic backing having a somewhat grey lustre. It was 
used only for the lids of cheap boxes, toys, ornamental letters, dc. 

Magic Mirrors. —Hand mirrors of metal are still in common use 
in Oriental countries, and in Japan bronze mirrors possess a religious 
significance. They have been known and used from the most remote 
period, mention of them being found in Chinese literature of the 
Oth century. The (reputed) first made Japanese mirror, preserved 
at is6, is an ob,iect of the highest veneration in Japan, ajd an ancient 
mirror, connected with which is a tradition to the efiect that it w.as 
given by the sun-goddess at the foundation of the empire, is a princi¬ 
pal article of the Japanese regalia. The mirrors of Japan in general 
consist of thin disks, from 3 to 12 in. in diameter, of speculum 
metal with handles, cast in one piece. The polished face of the 
mirror is slightly convex in form, so that a reflected image is seen 
proportionately reduced in size; the back of the disk is occupied 
with ornamentation and inscriptions in bold relief, and its rim is 
also raised to the back. Much attention has been attracted to the.se 
mirrors by a singular phv.sical peculiarity which in a few cases they 
are found to possess. I'hcsc are known as magic mirrors from the 
fact that when a strong beam of light is reflected from their smooth 
and polished surface, and thrown on a white screen, an image of the 
raised ornaments and characters on the back of the mirror is formed 
with more or less distinctness in the disk of light on the screen. 
This peculiarity has at no time been specially observed by the Japan¬ 
ese, but in China it attracted attention as early as the nth century, 
and mirrors possessed of this property sell among the Chinese at 
ten or even twenty times the price sought for the ordinary non¬ 
sensitive examples. The true explanation of the magic mirror was 
first suggested by the French physicist Charles Gtophas Person in 
1847, who observed that the reflecting surface of the mirrors was not 
uniformly convex, the portions opposite relief surfaces being plane. 
Therefore, as he says, the rays reflected from the convex portion 
diverge and give but a feebly illuminated image, while, on the con¬ 
trary, the rays reflected from the plane portions of the mirror 
preserve their parallelism, and appear on the screen as an image 
by reason of their contrast with the feebler illumination of the rest 
of the disk." Such differences of plane in the mirror surface are 
accidental, being due to the manner in which it is prepared, a process 
explained by W. E. Ayrton and 1 . Perry {Proc. Roy. Soc., 1878, vol. 
xxviii.), by whom ample details of the history, process of manufacture 
and composition of Oriental mirrors have been published, A 
preliminary operation in poli.shing the surface consists of scoring the 
ca.st disk in every direction with a sharp tool. The thicker portions 
with relief ornament offer more resistance to the pressure of the tool 
than the thin flat portions, which tend to yield and form at first a 
concave surface, but this by the reaction of its elasticity rises after¬ 
wards and forms a slightly convex surface, while the more ri^id 
thick portions are comparatively little .affected. This irregularity 
of surface is inconspicuous in ordinaiy light, and does not visibly 
distort images; but when the mirror reflects a bright light on a screen 
the unequal radiation renders the minute difierenecs of surface 
obvious. 

MIRZAPUR, a city and district of British India, in the Benares 
division of the United Provinces. The city is on the right bank 
of the Ganges; a station on the East Indian railway, about half¬ 
way between Allahabad and Benares, 509 m. N.W. from Calcutta. 
Pop. (1901), 79,86a. The river front, lined with stone ghats or 
flights of stairs, mosques, Hindu temples and dwelling-houses of 
the wealthier merchants, is handsome; but the interior of the 
town is mainly composed of mud huts. Formerly it was the 
emporium of trade between Central India and Bengal, which 
has now been diverted to the railways. It has European and 
native lace factories, and manufactures brass vessels and woollen 
carpets. The London Mission manges a high school and an 
orphanage. The municipal limits include the town of Bind- 


hachal, an important centre of pilgrimage, with the shrine of 
Vindhyeshwari. 

The Distbict of Mikzapur extends into the Sone valley. 
Area, 5938 sq. m. It is crossed frorn east to west by the 
Vindhya and Kaimur ranges. A central jungly plateau connects 
these and separates the valley of the Ganges from that of the 
Sone. The part north of the Vindhyas is ^hly cdtivated and 
thickly peopled, but the rest of the district consists largely of 
ravines and forests with a sparse population. The population 
in 1901 was 1,089,430, showing a decrease of 6'8 % in the decade. 
The district comprises a large part of the hereditary domains of 
the raja of Benares, which are revenue-free. It is traversed, 
near the Ganges, by the main line of the East Indian railway. 
The Great Southern road used to start from the city. 

MISCARRIAGE, in its widest sense a going astray, a failure. 
In law, the word is u.sed in several phrases; thus, a miscarriage 
of justice is a failure of the law to attain its ends. In the Statute 
of Frauds (29 Car. II. c. 3) in the expression “ debt, default or 
miscarriage of another,” the word has sometimes been inter¬ 
preted as equivalent in meaning to default, but it is mure usually 
considered to mean a species of wrongful act for the consequence 
of which the law makes a party civilly responsible. The term is 
also used (sec Abortion) for the premature expulsion of the 
contents of the womb before the period of gestation is complete. 

MISCEGENATION (from Lat. miscere, to mix, and gettus, race), 
a mixture or blending of two races, particularly of a white with 
a black or negro race. 

MISCELLANY, a term applied to a single book containing arti¬ 
cles, treatises or other writings dealing with a variety of difierent 
subjects. It is a common title in the literature of the 17th and 
i8th centuries. The word is an adaptation of Lat. miscellanea 
(from miscellaneus, mixed, miscere, to mix), used in this sense by 
TertuUian, Miscellanea Ptolemaei (Tert. <dv. Val. 12); the ordi¬ 
nary use of the word in Latin was for a dish of broken meats, 
applied by Juvenal (xi. 20) to the course food of gladiators. 

The Lat. miscellaneus has affected the form of a word which is now 
usually spelled " muslin," applied to a mixture of various kinds of 
grain, especially rye and wheat. This, however, is really from the 
0 . Fr. mesteillon; Late Lat. mistilto, formed from mistus, past 
participle of miscere, to mix, mingle. 

MISCHIEF, a term meaning originally calamity, trouble; 
now used particularly of annoying injuries or damage done in 
play or through petty .spite. The word is derived through 
0 . Fr. meschej, mod. mechej, from meschever, to do wrong, mes-, 
amiss, and chever, bring to a head (chef, Lat. capui). 

MISDEMEANOUR (from U. Fr. mes- and demener, to conduct 
oneself ill), the generic term used in English law to include all 
those offences against the criminal law which are not by common 
law or statute made treason or felony. In Russell on Crimes it is 
defined as a crime for which the law has not provided a particular 
name (6th ed., i. 193). The term misprision, at one time 
applied to the more heinous offences of this clas.s, is now almost 
obsolete. The term misdemeanour includes not only all indict¬ 
able offences below the degree of felony, some of them grave 
crimes, such as sedition, riot and perjury, but also the petty 
misdemeanours, which may be dealt with summarily by justices 
of the peace, and the most trifling breaches of local by-laws. 

As a matter of legal history, many misdemeanours now repre¬ 
sent what were originally described as trespasses against the 
peace, a phrase which is equivalent to a “ tort ” or delict, accom¬ 
panied by circumstances calling for prosecution in the interest 
of the Crown and the public as well as for civil proceedin^^ by 
the injured parties. Such acts as riot, public nuisance, sedition 
and the different forms of libel naturally came to be regarded 
as wrongs against the king’s peace. Many of the early statutes 
anent justices are particularly concerned with the punishment 
of rioters; and some offences now treated us misdemeanours 
belonged to the spiritual and not to the temporal courts, «.g. 
perjury. 

While it is true that almost all crimes which in the middle ages 
were considered heinous fall into the categories of treason or 
felony, many statutory misdemeanours differ so little, if at all, 
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from felony in <iharacter or in the mode of punishment that, in 
the absence of a code, no logical line of division can now be drawn, 
inasmuch as few felonies are now capitaj and none involve the 
forfeitures of land or goods, which at one time afforded an 
appreciable distinction l>etween the two caitegories of crime. 
The result is that it is impossible to distinguish without enumer¬ 
ating the specific crimes falling under each head. 

Among the chief misdemeaTumrs are: (i) Assault on the 
sovereign; (i) unlawful assembly; (3) riot and sedition; (4){or- 
cible entries; (5) perjury, which until 1563 was mainly, if not 
solely, cognisable by the spiritual courts; (6) blasphemy; (7) ex¬ 
tortion; (8) bribery; (9) obtaining property by false pretences 
(which is nearly cognate to the felony of larceny); (10) assault; 
(11) public nuisance; (is)libel; (13) conspiracy to defraud, &c.; 
(14) attempts to iximmit other crimes. 

Numerous acts or omissions are punishable as ‘‘ misdemean¬ 
ours by interpretation.” In other words, disobedience to the 
command or prohibition of a statute as to a matter public 
concern is indictable as a misdemeanour, even if the statute does 
not so describe it, unless the terms of the statute indicate that 
some other remedy alone is to be pursued. For some misde¬ 
meanours penal servitude may lie imposed by statute, lint as 
a rule the appropriate punishment is by fine or invprisonment 
without hard labour or both, at the discretion of the court unless 
limited by a particular statute. The ofTender may also be put 
under recognizance to keep the peace and be of good behaviour. 
Theoretically, whipping may he imposed; but this is not now 
done except under specific statutory authority : and the like 
authority is necessary to authorize the addition of hard lalxiur to 
a sentence of imprisonment. 

At the present time the practical difference in Engli.sh law 
between misdemeanour and felony lies in matters of procedure, 
in which a trial for misdemeanour closely resembles an ordinaiy' 
civil trial. 

I. An arrest for misdemeaiinur may not l)e made without Judicial 
authority exoept under siiecihc statutory authority, 

1. A person charged witli misdomuanour is entitled to fiail (sue 
A«h 1!ST), t'.». to release on the obtaining of sureties, or even on his 
own reoognizance without sureties to appear and take his trial. 
Bail i.s obligatory in all misdemeanonrs, with the exceiition of mis- 
doiueanours where the eosts ol f he prosecution are payaole out uf the 
county or borough rate or fund. 

H. A miademeanour may be tried on an-information filed by the 
attarney-general or by leave uf the iiigh court williont the iiidictment 
essential in cases of treason and fuluny. 

4. The same indictment or information may include a number of 
charges of misdemeanour committed at different times and even 
against different persons. (See Indictsiwnt.) 

5. A tnal for misdemeanour may proceed in the absence of the 
defendant, who is nut" given m charge " to tiie Jury, as in the uase uf 
felony. 

(1. On a charge of misdemeanour a trial by special Jury may -be 
ordered. 

7. There is no right to challenge iieremptorily any of the jurore 
summoned to try the case; any ciiallenge made must be for cause. 
The Jury is sworn collectively (four men to a book), and not poll by 
TioII as in felony, and their oath is to try the i.ssucs Joined between the 
King and the defendant. They may separate during adjoumraents 
of the trial, like a Jury in a civil case. 

8. The costs of prosecutiug certain misdemeanours are rseovecable 
out ol public funds under speedic statutory provisions; but in very 
few eases can the court make the misdemeanant himself pay them. 

9. There are no accessories after the fact to misdemeanour. (See 
Accbssoky.) 

Under French law and systems based thereon or having a 
common origin a distinction is drawn between crime (verbrecken), 
dilit {vergehen) and contravention. The English term misde¬ 
meanour roughly miresponds to the two classes of delit and 
contravention, but includes some offences which would be quali¬ 
fied as “ crime.” In the criminal code of Queensland the term 
“•misdemeanour ” Is retained, while that of “ felony ” h abol¬ 
ished ; and offences are classified as crimes, misdemeanours and 
simple offences, the two former punishable on indictment, the 
latter on summary conviction only; the more serious offences 
described in Ei^lish law as misdemeanours are in that code 
described as crimes {e.g. perjury). In the United States tlie 
Engtish common law as to misdemeanour is generally followed, 


but m New York and other states a statutory distinction has 
been made between misdemeanour and felony by defining the 
latter as a crime punishable by death or by imprisonment in a 
state prison. (W. F. C) 

MiSB, an Anglo-French term (from Fr. mettre, to place) signi¬ 
fying a settlement of accounts, disputes, &c., by agreement or 
arbitration. As an English legal term it was applied to the jssuc 
in a writ of right; and in history to the payment, in return for 
certain privileges, made by the county palatine of (Chester to 
each new earl, and by the Welsh to each new lord of the Marches, 
or to a prince or king on his entry into the country. In its 
more general sense of agreement the term is familiar in English 
history in the “ Mise of Amiens,” in January, and that of Lewes, 
in May of 1264, made between Henry HI. and the barons. 

MISEHOM, an ancient harbour town of Campania, Italy, 
about 3 m, S. of Haiae (f.v.) at the western extremity of the 
Gulf of Ihiteoli (Pozzuoli). Until the end of the Republic it was 
dependent on Cumae, and was a favourite villa resort. Agrippa 
made the fine natural harbour into the main naval station of the 
Mediterranean fleet, and founded a colony tliere probably in 
31 B.c. The emperor Tiberius died in his villa here. Its 
importance lasted until the decline of the fleet in the 4th 
century a.d. It wa.s at first an independent episcopal see: 
Gregory tlie Great united it with that of Cumae. In 890 it 
was destroyed by the Saracens. The name was derived from 
one of the companions of Ulysses, or from Aeneas’ trumpeter, 
an account of whose burial is given in Virgil, Aeneid, vi. 232. 

'i'hc harbour consisted of the outer basin, or I’orto di Miseno, 
protected by moles, of which remains still exist, and the present 
Marc Morlo, separated from it by a comparatively modern 
embankment. ’Fhe town lay on the south side of the outer 
harbour, near the village of Miseno, where remains of a theatre 
and baths and the inscriptions relating to the kewn have been 
found. Remains of villas can also be traced, and to the largest 
of these, which occupied the summit of the promontory, and 
belonged first to Marius, then to LucuUus, and then to the 
imperial house, probably btilongs the subterranean Grotta 
Dragonaxa. Roads ran north to Baiae and north-west past the 
modern Torre Gaveta to Cumae: along the line of both are 
numerous oohimbaria. (T. As.) 

Bee J. Beloch, Campamen.ed. ii. (Breslau, 1890), 190 sqq. 

HISEB, a fcrm originally meaning (as in Latin) miserable 
or wretched, but now used for an avaricious person who 
hoards up money ajitd who spends the smallest possible sum 
on necessities. 

HBESERE (the imperative of Lat. misereri, to have mercy or 
pity), the name of one. of the pcnitent'ud psalms (li.), from its 
opening words. Miserere met, Dens. The word is frequently 
used in English as equivalent to “ Misericord ” (lat. misericordia, 
pity, compassion) for various forms in which the rules of a 
monastic order or general discipline of the clergy miglit be 
relaxed; thus it is applied to a special chamber in a monastery 
for ttiose members who were allowed special food, drink, &c., 
and to a small biacket on the under .side of the scat in a stall 
of a church made to turn up and afford support to a person 
in a position between sitting and slanding. “ Misericord ” 
and “ miserere ” are also used of a small dagger, the “ dagger 
of merry,” capable of passing between the joints of armour, 
with which the coup dc grace might be given to a wounded 
man, 

MISHAWAKA, a city of St Joseph county, Indiana, U.S.A., 
on the St Joseph river of Miriiigan, about 80 m. E. by S. of 
Chicago. Pop. (1900), 5560, of whom 821 were foreign-bom. 
It is served by the Gra^ Trunk and the Lake Shore & Michigan 
Southern railways, and by inter-urban electric lines. It has 
an extensive trade in grain and other agricultural iprodurts. 
Two miles up the river is the Hen Island <Sim, which, with the 
Mishawaka hydraulic dam nearer the city, is the source much 
of the power used by the city’s manufactories. St Joseph Iron 
Works was laid out on the south side of the river in 1833, and in 
1835 was organized as a village and two additions were platted. 
In 1836 Indiana City was laid out on the north side of the river; 
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Tha deposit of silver on glass is not so adherent and unalterable 
under the influence of sunUght and sulphurous fumes as the, tin- 
mercury amalgam, and, moreover real silvered glass has in many 
cases a sUghly yellowish tinge. These defects have been overcome 
by a process introduced by Lenoir, which consists of brushing over 
the suvered surface with a dilute solution of cyanide of mercury, 
which, instantaneously forming a kind of amimgam, renders the 
deposit at once much whiter and more firmly adherent than before. 
To protect the thin metallic film from mechanical injury and the 
chemical action of gases and vapours it is coated with shellac or 
copal varnish, over which, when dry, are applied two coating of 
red-lead paint or an electrolytically deposited film of copper. This 
precaution only applies when the silver forms the back of the 
mirror. 

Platinum Mirrors.—\ cheap process of preparing mirror glass was 
to some extent prosecuted in France, whereby a thin but very 
adherent deposit of platinum is formed on the glass. A solution of 
chloride of platinum with a proportion of litharge and borate of 
lead dissolved in essential oil of spike is applied with a brush to well- 
cleaned glass, which is then placed on edge in a muffle furnace, and 
the plaunium is thus burned in, forming an exceedingly thin but 
brilliant metallic backing having a somewhat grey lustre. It was 
used only for the lids of cheap boxes, toys, ornamental letters, dc. 

Magic Mirrors. —Hand mirrors of metal are still in common use 
in Oriental countries, and in Japan bronze mirrors possess a religious 
significance. They have been known and used from the most remote 
period, mention of them being found in Chinese literature of the 
Oth century. The (reputed) first made Japanese mirror, preserved 
at is6, is an ob,iect of the highest veneration in Japan, ajd an ancient 
mirror, connected with which is a tradition to the efiect that it w.as 
given by the sun-goddess at the foundation of the empire, is a princi¬ 
pal article of the Japanese regalia. The mirrors of Japan in general 
consist of thin disks, from 3 to 12 in. in diameter, of speculum 
metal with handles, cast in one piece. The polished face of the 
mirror is slightly convex in form, so that a reflected image is seen 
proportionately reduced in size; the back of the disk is occupied 
with ornamentation and inscriptions in bold relief, and its rim is 
also raised to the back. Much attention has been attracted to the.se 
mirrors by a singular phv.sical peculiarity which in a few cases they 
are found to possess. I'hcsc are known as magic mirrors from the 
fact that when a strong beam of light is reflected from their smooth 
and polished surface, and thrown on a white screen, an image of the 
raised ornaments and characters on the back of the mirror is formed 
with more or less distinctness in the disk of light on the screen. 
This peculiarity has at no time been specially observed by the Japan¬ 
ese, but in China it attracted attention as early as the nth century, 
and mirrors possessed of this property sell among the Chinese at 
ten or even twenty times the price sought for the ordinary non¬ 
sensitive examples. The true explanation of the magic mirror was 
first suggested by the French physicist Charles Gtophas Person in 
1847, who observed that the reflecting surface of the mirrors was not 
uniformly convex, the portions opposite relief surfaces being plane. 
Therefore, as he says, the rays reflected from the convex portion 
diverge and give but a feebly illuminated image, while, on the con¬ 
trary, the rays reflected from the plane portions of the mirror 
preserve their parallelism, and appear on the screen as an image 
by reason of their contrast with the feebler illumination of the rest 
of the disk." Such differences of plane in the mirror surface are 
accidental, being due to the manner in which it is prepared, a process 
explained by W. E. Ayrton and 1 . Perry {Proc. Roy. Soc., 1878, vol. 
xxviii.), by whom ample details of the history, process of manufacture 
and composition of Oriental mirrors have been published, A 
preliminary operation in poli.shing the surface consists of scoring the 
ca.st disk in every direction with a sharp tool. The thicker portions 
with relief ornament offer more resistance to the pressure of the tool 
than the thin flat portions, which tend to yield and form at first a 
concave surface, but this by the reaction of its elasticity rises after¬ 
wards and forms a slightly convex surface, while the more ri^id 
thick portions are comparatively little .affected. This irregularity 
of surface is inconspicuous in ordinaiy light, and does not visibly 
distort images; but when the mirror reflects a bright light on a screen 
the unequal radiation renders the minute difierenecs of surface 
obvious. 

MIRZAPUR, a city and district of British India, in the Benares 
division of the United Provinces. The city is on the right bank 
of the Ganges; a station on the East Indian railway, about half¬ 
way between Allahabad and Benares, 509 m. N.W. from Calcutta. 
Pop. (1901), 79,86a. The river front, lined with stone ghats or 
flights of stairs, mosques, Hindu temples and dwelling-houses of 
the wealthier merchants, is handsome; but the interior of the 
town is mainly composed of mud huts. Formerly it was the 
emporium of trade between Central India and Bengal, which 
has now been diverted to the railways. It has European and 
native lace factories, and manufactures brass vessels and woollen 
carpets. The London Mission manges a high school and an 
orphanage. The municipal limits include the town of Bind- 


hachal, an important centre of pilgrimage, with the shrine of 
Vindhyeshwari. 

The Distbict of Mikzapur extends into the Sone valley. 
Area, 5938 sq. m. It is crossed frorn east to west by the 
Vindhya and Kaimur ranges. A central jungly plateau connects 
these and separates the valley of the Ganges from that of the 
Sone. The part north of the Vindhyas is ^hly cdtivated and 
thickly peopled, but the rest of the district consists largely of 
ravines and forests with a sparse population. The population 
in 1901 was 1,089,430, showing a decrease of 6'8 % in the decade. 
The district comprises a large part of the hereditary domains of 
the raja of Benares, which are revenue-free. It is traversed, 
near the Ganges, by the main line of the East Indian railway. 
The Great Southern road used to start from the city. 

MISCARRIAGE, in its widest sense a going astray, a failure. 
In law, the word is u.sed in several phrases; thus, a miscarriage 
of justice is a failure of the law to attain its ends. In the Statute 
of Frauds (29 Car. II. c. 3) in the expression “ debt, default or 
miscarriage of another,” the word has sometimes been inter¬ 
preted as equivalent in meaning to default, but it is mure usually 
considered to mean a species of wrongful act for the consequence 
of which the law makes a party civilly responsible. The term is 
also used (sec Abortion) for the premature expulsion of the 
contents of the womb before the period of gestation is complete. 

MISCEGENATION (from Lat. miscere, to mix, and gettus, race), 
a mixture or blending of two races, particularly of a white with 
a black or negro race. 

MISCELLANY, a term applied to a single book containing arti¬ 
cles, treatises or other writings dealing with a variety of difierent 
subjects. It is a common title in the literature of the 17th and 
i8th centuries. The word is an adaptation of Lat. miscellanea 
(from miscellaneus, mixed, miscere, to mix), used in this sense by 
TertuUian, Miscellanea Ptolemaei (Tert. <dv. Val. 12); the ordi¬ 
nary use of the word in Latin was for a dish of broken meats, 
applied by Juvenal (xi. 20) to the course food of gladiators. 

The Lat. miscellaneus has affected the form of a word which is now 
usually spelled " muslin," applied to a mixture of various kinds of 
grain, especially rye and wheat. This, however, is really from the 
0 . Fr. mesteillon; Late Lat. mistilto, formed from mistus, past 
participle of miscere, to mix, mingle. 

MISCHIEF, a term meaning originally calamity, trouble; 
now used particularly of annoying injuries or damage done in 
play or through petty .spite. The word is derived through 
0 . Fr. meschej, mod. mechej, from meschever, to do wrong, mes-, 
amiss, and chever, bring to a head (chef, Lat. capui). 

MISDEMEANOUR (from U. Fr. mes- and demener, to conduct 
oneself ill), the generic term used in English law to include all 
those offences against the criminal law which are not by common 
law or statute made treason or felony. In Russell on Crimes it is 
defined as a crime for which the law has not provided a particular 
name (6th ed., i. 193). The term misprision, at one time 
applied to the more heinous offences of this clas.s, is now almost 
obsolete. The term misdemeanour includes not only all indict¬ 
able offences below the degree of felony, some of them grave 
crimes, such as sedition, riot and perjury, but also the petty 
misdemeanours, which may be dealt with summarily by justices 
of the peace, and the most trifling breaches of local by-laws. 

As a matter of legal history, many misdemeanours now repre¬ 
sent what were originally described as trespasses against the 
peace, a phrase which is equivalent to a “ tort ” or delict, accom¬ 
panied by circumstances calling for prosecution in the interest 
of the Crown and the public as well as for civil proceedin^^ by 
the injured parties. Such acts as riot, public nuisance, sedition 
and the different forms of libel naturally came to be regarded 
as wrongs against the king’s peace. Many of the early statutes 
anent justices are particularly concerned with the punishment 
of rioters; and some offences now treated us misdemeanours 
belonged to the spiritual and not to the temporal courts, «.g. 
perjury. 

While it is true that almost all crimes which in the middle ages 
were considered heinous fall into the categories of treason or 
felony, many statutory misdemeanours differ so little, if at all, 
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The oM writers say that a misprision is contained in ever)- 
felony, and that the Crown may elect to prosecute for the 
misprision instead of the felony. This proposition merely 
affirms the right of the Crown to choose a more merciful remedy 
in certain case.s, and has no present value in the law. Positive 
misprisions are now only of antiquarian interest, being treated as 
misdemeanours. 

In the United States, misprision of treason is defined to be 
the crime conimitted by a person owing allegiance to the United 
States, and having knowledge of the commission of any crime 
against them, who conceals and does not, as soon as may be, 
disclose and make known the same to the president or to some 
judge of the United Slates, or to the governor, or to some judge 
or justice of a particular state. The punishment is imprisonment 
for not more than seven years and a fine of not more than one 
thousand dollars. 

MISRULE, LORD OF, in medieval times the master of the 
Christmas revels. Probably j. G. Frazer {Golden bough, iii.) 
is right in suggesting that the lord or abbot of misrule is the 
successor of the king of the ancient Roman Saturnalia, who 
personated Saturn and suffered martyrdom at the end of the 
revels. Compare, too, the burlesque figure at the carnival, which 
is finally destroyed. Stow (Survey) writes : “ In the least ol 
Christmas there was in the King’s House, wheresoever he lodged, 
a Lord of Misrule or Master of merry disports, and the like had 
ye in the house ol every nobleman of honour nr good worship, 
were he spiritual or temporal.” The mayor and sheriffs of London 
also had Lords of Misrule. These mock-monarchs began their 
reign on Allhallows Eve, and misruled till Candlemas. In Scot¬ 
land they were known as “ Abbots ol Unreason,” and in 1555 a 
special act suppressing them was passed. In Tudor times their 
reign was marked by much display and expense. In Henry 
Vlll.’s reign an order for a fool’s coat is signed by six of the 
Privy Council. Ey an Act of Common Council (1555) the city 
expenses ol the Lords of Misrule were severely curtailed. 
Machyn speaks of a Lord of Misrule who in 1561 rode through 
I.ondnn followed by a hundred gentlemen on horseback hung 
with gold chains (see also Revels, Master of). 

MIMAL, the book containing the liturgy, or office of the mass 
(missa), of the Roman Catholic Church. This name (e.g. 
Missale gothicum, francorum, gallicanum vetus) began to 
supersede the older word Sacramentary (sacramentarium, liber 
sacramentorum) from about the middle of the 8th century.' 
At that period the book so designated contained merely the fixed 
canon of the mass or consecration prayer (actionem, precem 
canonicam, canonem artionis), and the variable collects, sccretae 
or orationes super oblata, prefaces, and post-communions for 
each fast, vigil, festival or feria of the ecclesiastical year; for a 
due celebration of the Eucharist they required accordingly, to 
be supplemented by other books, such as the Antiphonarium, 
afterwards called the Graduate, containing the proper antiphons 
(introitb), responsories (graduals), tracts, sequences, offertories, 
communions and other portions of the communion- service 
designed to be sung by the schola or choir, and the Lectionarium 
(or epistolarium and evangelistarium) with the proper lessons.^ 

’ It first occurs in Ecgbert of Yorkts De, retnediis peccatorum, 
where it refers to the sacramentary of Gregory the Great. 

’ One ol the most celebrated of early missals is the Stowe missal 
ol the 6th century in the British Museum. 11 contains the litany 
of the saints, the ulorta witli the collects, the part of the Epistle to 
the Corinthians relating to the Eucharist, the credo and the conse- 
cratia and memenia corresponding exactly to the Roman canon. 
After the daily mass follow tJic miasa apostolorum, missa sanctorum, 
missa pro poenitenlihus vivis and the mtssa pro mortuis. To the 7th 
century belong the Missale francorum and the Missale ffothicum, 
originally in the abbey of Fleury. In the 8th century we find in 
Ecgbert of York’s De remediis peccatorum, i., that those who devote 
their lives to sacred orders are supposed to furnish them.selves with 
a psalter, lectionary, antqihonary, missal, baptismal office and mar- 
tyrology. The adoption of the Roman liturg)’ by Charlemagne 
explains the great quantity ol missals within this period; e.g. the 
missal of Worms in the library of the Arsenal at Paris. From the 
loth century we have the missal of St Voug.ay, although badly 
mutilated, and several others. From the 12th century missalS 
Ixxame common, and more so with the invention of printing. 


—MISSAL 

Afterwards missals contained more or less fully the antiphons 
and lessons as well as the prayers proper to the various days, 
and these were called missalia plenaria. All modem missals 
are of this last description. The Missale romanum ex decreto 
ss. concilii tridentini restitutum, now in almost exclusive use 
throughout the Latin obedience, owes its present form to the 
Council of Trent, which undertook the preparation of a correct 
and uniform liturgy, and entrusted the work to a committee of 
its members. This committee had not completed its labours 
when the Council rose, but the pope was instructed to receive 
its report when ready and to act upon it. The “ reformed 
missal ” was promulgated by Pius V. on the 14th of July 1570, 
and its universal use enjoined, the only exceptions being churchc.s 
having local liturgies which had been in unbroken use for at 
least two centuries." It has subsequently undergone slight 
revisions under Clement VIll. (ifio4). Urban VTll. (1634) and 
Leo XIII. (1884), and various new masses, both obligatory and 
permissive, universal and local, have been added. Although 
the Roman is very much larger than any other liturgy, the 
communion office is not in itself inordinately long. The greater 
part of it is contained in the " ordinary ” and “ canon ” of the 
mass, usually placed about the middle of the missal, and occupies, 
though in large type, only a few pages. The work owes its bulk 
and complexity to two circumstances. On the one hand, in the 
celebration of the sacrifice of the mass practically nothing is 
left to the discretion of the officiating priest; everything—what 
he is to say, the tone and gestures with which he is to say it. 
the cut and colour of the robe he is to wear—is carefully pre¬ 
scribed in the rubrics." On the other hand, the Roman, like all 
the Western liturgies, is distinguished from those of the Eastern 
Church by its flexibility. A distinctive character has been given 
to the office for each ecclesiastical season, for each fast or festival 
of the year, almost for each day of the week; and provision has 
also been made of a suitable communion service for many of the 
special occasions both of public and of private life. 

I'he different parts of the Roman communion office are not all 
of the same antiquity, its essential features are most easily 
caught, and best understood, by reference to the earliest Sacra- 
mentaries (particularly the Gregorian, which was avowedly 
the basis of the labours of the 'Tridentine committee), to the 
Gregorian Antiphonary, and to the oldest redaction of the Ordo 
rotnanus.^ The account of the mass (qualiter Missa Romana 
celebratur) us given by the sacramentarium gregorianum is to 
the effect that there is in the first place “ the Introit according 
to the time, whether for a festival or for a common day; there¬ 
after Kyrie eleison. (In addition to this Gloria in excelsis Deo 
is said if a bishop be jthc celebrant], though only on Sundays 
and festivals; but a priest is by no means to say it, except only 
at Eastertide. When there is a litany (quando letania agitur) 
neither Gloria in excelsis nor Alleluia is sung.) Afterwards the 
Oratio is said, whereupon follows the Apostolus, also the Gradual 
and Alleluia. Afterwards the Gospel is read. Then comes the 
Offertorium,'' and the Oratio super oblata is said.” Then follow 
the Sursum corda, the Preface, Canon, Lord’s Prayer and 
“ embolism ” («’ja/ 3 oXurjao or insertion. Libera nos, Domine), given 
at full length precisely as they still occur in the Roman missal. 

" The English missal consequently continued to be used by English 
Roman Catholics until towards the end of the 17th century, when it 
was superseded by the Roman through Jesuit influence. The 
Gallican liturgy held its ground until much more recently, but has 
succumbed under the Ultramontancsm of the bishops. 

■* In all the older liturgies the comparative absence of rubrics is 
conspicuous and sometimes perplexing. It is very not iceable in the 
Roman .Sacramentaries, but the want is to some extent suppiied by 
the very detailed directions for a high iiontUical ma.ss in the various 
texts of the Ordo liamanus mentioned below. That there was no 
absolutely fixed set of rubrics in use in France during the 8th cenUiry 
is shown by the fact that each priest was required to write out an 
Bccoiunt of his own practice (" libellum ordinis ”) and present it for 
approbation to the bishop in Lent (see Baluze, Cap. Reg. Fratu. i. 
824, quoted in Smith’s Diet, of Chr. Antiq. li. T521). 

* For the genealogical relationships of the Roman with other 
liturgies, see Liturgy. For the doctrines involved in the ” sacrifice 
of the mass,” sec Eucharist. 

“ Some editions do not mention the Offertory here. 
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In every liturgy of all the five groups a passage similar to this 
occurs, beginning with Sursum eorda, followed by a Preface and 
the recitation of the Sartetus or Angelic Hymn. The “ canon ” 
or consecration prayer, which in all of them comes immediately 
after, invariably contains our Lord’s words of institution, and 
(except in the Nestorian liturgy) concludes with the Ix)rd’s 
Prayer and “ embolism.” But there are certain differences of 
arrangement, by which the groups of liturgies can be classified. 
Thus it is distinctive of the liturgy of Jerusalem that the “ great 
intercession ” for the c^uick and the dead follows the words of 
institution and an Epiklesis (cVi/c^t/ins toI irvecjauTot ay(ov) or 
petition for the descent of the Holy Spirit upon the gifts; in 
the Alexandrian the “great intercession ” has its place in the 
Preface-, in the East Syrian it comes between the words of 
restitution and the Epiklesis; in the Ephesine it comes before 
ihe Preface ; while in the Roman it is divided into two, the 
commemoration of the living being before, and that of the 
dead after, the words of institution. Other distinctive 
features of the Roman liturgy are (i) the position of the 
“ Pax ” after the consecration, and not as in all the other 
liturgies at a very early stage of the service, before the 
Preface even; and (2) the absence of the Epiklesis common to 
all the others.’ The words of its “ canonical prayer ” arc of 
unknown antiquity; they are found in the extant manuscripts 
of the Sacramenlarium gelasianum, and were already old and of 
forgotten authorship in the time of Gregory the Great, who, in 
a letter to John, bishop of Syracuse (Registr. Epist. vii. 64), 
speaks of it as “ the prayer composed by a ‘ scholastic ’ ” 
(precem quam schnlasticus composuerat). The same letter is 
interesting as containing Gregory’s defence, on the ground of 
ancient use, of certain parts of the Roman ritual to which the 
bishop of Syracuse had taken exception as merely borrowed from 
Constantinople. Thus we learn that, while at Constantinople 
the Kyrie eieison was said by all simultaneously, it was the 
Roman custom for the clergy to repeat the words first and for 
the people to respond, Christr eieison Ixiing also repeated an 
equal number of times. Again, the Lord’s Prayer was said 
immediately after the consecration aloud by all the people 
among the Greeks, but at Rome by the priest alone. 

The meagre liturgical details furni.shed by the Sacramenlarium 
gregarianum are supplemented by the texts of the Ordo Romanus, 
the first of which dates from about the year 730. The ritual 
they enjoin is that for a pontifical high muss in Rome itself; but 
the differences to be observed by a priest “ quando in stationc 
tacit missas ” are comparatively slight.' Subjoined is a precis of 
Ordo Romanus I. 

11 IS first ot .'ll! explained that Koine has seven ecclesiastical 
segiuns, each with its proper deacons, subdeacons and acolytes. 
Each region has its own day of the week for high ecclesiastical 
functions, which are celebrated by each in rotation. [This accounts 
for the Stalin ad S. Mariam Majorein, ad S. Criicem in Jeru.salcm, ad 
S. I’etrnm, *c., prelixed to most of the masses in 'the Gregorian 
Sacramentarv, and still retained in the “ Projirinm de Tempore " oi 
the Homan missal.] The regulations for the assembling and 
marshalling of the pror.ession by which the pontiff is met and then 
escorted to the, appointed station are minutelv given, as well ns for 
the adjustment of his vestments " lit bene sedeant,” when the 
sacristy has been reached. He does not leave the sacristy until 
the IrUroit lias been begun by the choir in the church. Before the 
Gloria he takes his stand at the altar, and after Ihe Kvrie Rletson 
has been sung (the number of limes is left to his discretion) he 
begins the Gloria in excelsis, which is taken up by the choir. During 
the singing he faces eastward; at its close he turns round for a 
moment to say “ Pax vobis," and forthwith proceeds to the Oralio.‘ 
This finished, all seat themselves in order while the subdeacon 
ascends the ambo and reads [the Epistle]. After he has done, the 
cantor with his book (cantalorio) ascends and gives out the response 
(Eesponsum) with the Alleluia and Tractus in addition if the season 
calls for either. The deacon then silently kisses Ihe feet of the 
tiontiff and receives his blessing in the words " Dominus sit in corde 
tuo et in labiis tiiis.” Preceded by acolytes with lighted candles 
and subdeacons burning incense, he ascends the ambo, where he 
rends the Gospel. At the close, with the words “ Pax tibi " and 

‘ This was one of the points discussed at the Council of Florence, 
and Cardinal Besaarion for a lime succeeded in persuading the Greeks 
to give up the Epiklesis. 
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" Dominua vobiacum/' the pontiff,” after another Oratio, kleacends 
to the " senatoriuni ’'accompanied by certain of the inferior clergy, 
and receives in order the oblations of the rulers (oblationes pringi- 
pum), the archdeacon who follows taking their “ amulaa " of wine 
and pouring them into a larger vessel; aimilar offerings are received 
from the other ranks and classes present, including the women. 
This concluded, the pontiff and archdeacon wash their hands, the 
offerings being meanwhile arranged by the subdeacons on the altar, 
and water, supplied by the leader of the choir (archiparaphonista), 
being mingled with the wine. During this ceremony the schola 
have been engaged in singing the Offertorium; when all is ready 
the pontiff signs to them to stop, and enters upon the Preface, the 
subdeacons giving the responses. At the Angelic Hymn {.Sanctus) all 
kneel and continue kneelmg, except the pontiff, who rises alone and 
begins the Canon. At the words " per quern haec omnia " the 
archdeacon lifts the cup with the oblates, and at " Pax Domini sit 
semper vobiscum " he gives the peace to the clergy in their order, 
and to the laity. The pontiff then breaks off a particle from the 
consecrated bread and lays it upon the altar; the rest he places on 
the paten held by the deacon. It is tlien distributed while Agnus 
Dei is sung. The pontiff in communicatmg puts the particle into 
Uie cup, saying, " Fiat commixtio et consecratio corporis et sanguinis 
Domini nostri Jesu Christi accipientibus nobis in vitam aeternam." 
Those present communicate in their order under this species also. 
As the ixintiff descends into the senatorium to give the communion, 
the schola begins the communion Antiphon, and continues singing 
the Psalm until, all the people havhig communicated, they receive 
the sign to begin the Gloria, after which, the verse having lieen again 
repeated, they stop. The celebrant, then, facing eastward, offers 
the Oratio ad eomplendum, which being finished the archdeacon says 
to the people, " lie, missa est," they responding with “ Deo gratias." 

To complete our idea of the Roman communion office os it was 
prior to the end of the 8th century we must now turn to the 
Gregorian Aniiphonarius sive gradualis liber ordinaius per 
circulum anni, which as its name implies contains those variable 
portions ot the mass which were intended to be sung by the 
•schola or choir. It gives for each day for which a proper mass is 
provided; (i) the /Inh'pAfwa (Antiphona ad Introitum) and 
Psalmus; (2) the Responsorium and Versus, with its Alleluia 
and Versus; (3) the Offertorium and Versus; (4) the Communio 
and Psalmus. Some explanation of each of these terms is 
necessary, (r) The word Antiphon (ivrliptM'tiv, O.Eng. Antefn, 
Eng. Anthem) in its ecclesiastical use has reference to the very 
ancient practice of relieving the voices of the singers by dividing 
the work between alternate choirs. In one of its most usuid 
meanings it has the special signification of a sentence (usually 
scriptural) constantly sung by one choir between the verites of 
a psalm or hymn sung by another. According to the Roman 
liturgiologists it was Pojje Celcstine who enjoined that the 
Psalms of David should be sung (in rotation, one presumes) 
antiphonally before mass; in process of time the antiphon came 
to be sung at the beginning and end only, and the psalm itself 
was reduced to a single verse. In the days of Gregory the Great 
the introit appears to have been sung precisely as at present— 
that is to say, after the antiphon proper, the Psalmus with its 
Gloria, then the antiphon again. (2) The Responsorium, intro¬ 
duced between the epistle and gospel, was probably at first an 
entire psalm nr canticle, originally given out by the cantor from 
the steps from which the epistle had been read (hence the later 
name Graduale), the response being token up by the whole 
choir. (3) The Offertorium and Communio correspond to the 
“ hymn from the book of Psalms ” mentioned by early authorities 
(see, for example, Augustine, Retr. ii. ii; Ap. Const, viii. 13) 
us sung before the oblation and also while that which had been 
offered was being distributed to the people. A very intimate 
connexion between these four parts of the choral service can 
generally be observed; thus, taking the first Sunday in the ecclesi¬ 
astical year, we find both in the Antiphonary and in the modern 
Missal that the antiphon is Ps. xxv. 1-3, the psalmus Ps. xxv. 4, 
the responsorium (graduale) and versus Ps. xxv. 3 and xxv. 4, 
the offertorium and versus Ps. xxv. 1-3 and xxv. 5. The 
communio is Ps. Ixxxv. 12, one of the verses of the responsorium 
being Ps. Ixxxv. 7. In the selection of the introits there are 
also traces of a certain rotation of the psalms in the Psalter 
having been observed. 

The first pages of the modem Roman mis.sal are occupied 
with the Calendar and a variety of explanations relating to the 
“ After singing " Credo in unum Deuni," Ord. Rom, II. 
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Tm ..((ppf|"'T^rics {UtMcae gtHnaUf mitstdis) 
{atfow, explaiiw^ are vwibus kinds of mass which ouy 
be celebrated^ .preaesibing the hours- of celebration, the kind and 
colour of vestments to be used, and the ritual to be Mowed 
(ritus missarn), and giving directions as to what is to 

be done in case of various defects or imperfections which may 
arise.. The Praeparatie ad missarn, which comes next, is a short 
manual' of devotion containing psalms, hynms and prayers to be 
used as opportunity may occur before and after celebration. 
Next comes the proper of the season {Proprium missarutn de 
Ittitpore), occupying more than half of the entire volume. It 
contains the proper introit, collect (one or more), epistle, gradual 
(tract or sequence), gospel, offertory, secreta (one or more), 
communion and post-communion for every Sunday of the year, 
and also for the festivals and ferias connected with the ecclesias¬ 
tical seasons, as well as the ofiices peculiar to the ember days. 
Holy Week, Easter and Whitsuntide. Between the office for 
Holy Saturday and that for Easter Sunday the ordinary of the 
mass {Ordo missae), with the solemn and proper prefaces for the 
year, and the canon of the mass are inserted. The proper of 
the season is followed by the proper of the saints (Proprium 
sanctorum), containing what is special to each saint’s day in the 
order of the calendar, and by the Commune sanctorum, containing 
such offices as the common of one martyr and bishop, the common 
of one martjT not a bishop, the common of many martyrs in 
pasclial time, the rommon of many martyrs out of paschal time, 
and the like. A variety of masses to be used at the feast of the 
dedication of a church, of . masses for the dead, and of votive 
masses (as for the sick, for persons journeying, for bridegroom 
and bride) follow, and also certain benedictions. Most missals 
have an appendix also containing certain local masses of saints 
to be celebrated “ ex indulto apostolico." 

Masses fall into two great subdivisions: (i) ordinary or 
regular (secundum ordinem officii), celebrated according to the 
regular rotation of fast and feast, vigil and feria, in the calendar; 
(*) extraordinary or occasional (extra ordinem officii), being 
either “ votive ” of “ for the dead,” and from the nature of the 
case having no definite time prescribed for them. Festival masses 
are either double, half-double or simple, an ordinary Sunday 
mass being a half-double. The difference depends on the number 
of collects and secretae; on a double only one of each is offered, 
on a half-double there are two or three, and on a simple there 
may be as many as five, or even se\'en, of each. Any mass may 
be either high (missa solennis) or low (missa privata). The dis¬ 
tinction depends upon the number of officiating clergj', certain 
differences of practice as to what is pronounced aloud and what 
inaudibly, the use or absence of incense, certain gestures and the 
like. Solitary masses are forbidden; there must be at least an 
acolyte to give the responses. The vestments prescribed for the 
priest are the amice, alb, cingulum or girdle, maniple, stole and 
chasuble (planeta). There are certain distinctions of course for 
a bishop or abbot. The colour of the vestments and of the 
drapery of the altar varies according to the clay, being either 
white, red, green, violet nr black. This last custom does not 
go much further back than Innocent III., who explains the 
symljoksm intended (see Vestments). 

Subjoined is an account of the manner of oelebfating high mass 
according to the rite at pre.sent in force. 

I. The priest -who is to celetir.-ite, having previously confessed (if 
necessary) and having hniehed matins and lauds, is to .seek leisure 
for private prayer (fasting) and to use as he has opportunity the 
" prayers before ma.ss ” already relerred to. Uow the robing in the 
.sacristy is next to be gone about is minutely prescribed, and prayers 
are given to be userl as each article is put on. The sacramental 
elements having previously been placed on the altar or on a credence 
table, the celebrant enters the church and takes his stand before 
the lowest step of the altar, liaving the deacon on his right and the 
.snhdeacon on his left. After invoking the Trinity (in nomine 
I'atris, itc.) he repeats alternatoly with those who are with him the 
ji.salm " Jndica me. Dens,” winch is preceded in the usual way by an 
iuitiphnn (tntroibo ad altare Pei), and foUowhd also by the Gloria 
and Antiplion,' The veraitle " Adjutorium nostrum," with its 

' This antiphon is not to be coniounded with the Antiphona ad 
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by Hhe pheet And by tbAat^ndantSk wbo in turn nspend with 
mpmrtof divineiTie pSest &cn 
giw the absolution (" Tndulgtottein and after the verticil and 
iwponses beginning Dens, ta coovenaa " he audibly aB;ye> Ore- 
mue/' and ascending to the altar silently offiers two short praym, 
one asking for forgiveness and liberty of access throi^h Christ, 
and another indulgence for himself, '^through the merits of the 
saints whose relics are here." Receiving the thurible from the 
deacon he censes the altar, and is thereafter himself censed by 
the deacon. He then reads the Introit, which is also sung by the 
choir; the Kyric eleison is then said, after which the words Gloria 
in excelsis ^ are sun^^ by the celebrant and the rest of the hymn 
completed by the choir. 

2. Kissing the altar, and turning to the people with the formula 
' Dominus vobiscum." the celebrant proceeds witli the collect or 

collects proper to tiie season or day. wMch are read aecretiy. The 
epistle for the day is then read by the subdcacon, and is followed 
by the gradual, tract, alleluia or sequence, according to the time,* 
This finished, tiie deacon places the t^ok of the gospels on the altar, 
and the celebrant blesses the incense. The deacon kneels before 
the altar and oilers the prayer *'Muncla cor mcuni,” aiterwarcLs 
takes tiic book form the altar, and kneeling before the celebrant 
asks his blessing, which he receives with the words " Dominus sit in 
corde tao.” Having kissed the hand of the priest, he goes accom¬ 
panied by acolyte.s with incense and ligiited candles to the pulpit, and 
with a " Dominus vobiscum ” and minutely prescribed crossings 
and censings gives out and reads tiic gospel for the day, at the close 
of which " Laus tibi, Christe " is said, and the book is brought to the 
celebrant and kissed with the words ” Per evangehca dicta deleantur 
nostra dclicta.'' The celebrant then standing at the middle of the 
altar smgs the words " Credo in uiiuni Deum," and the rest of the 
Nicene creed is sung hy the ciioir.'' 

3. With “Dominus vobiscum” and “ Oremus ” the celebrant 
proceeds to read the offertory, which is also sung by the choir, 
^is finished he receives the paten with the host from the deacon, 
and after offering the host with the prayer beginning “ Suscipe, 
Sancte Pater ” places it upon the corporal. The deacon then 
ministers wine and the snhdeacon water, and before (he celebrant 
mixes the water with the wine he blesses it in the prayer “ Deus 
nui humanae.” He then takes the chalice, and having offered it 
r OlTerinms tibi. Domine ") places it upon the corporal aud covers 
it with the pall. Slightly bowing over the altar, he then offers the 
prayer “In spiritu huinilitati»,“ and, lifting up his eyes and stretch¬ 
ing nut his hands, proceeds with “ Veni sanctiiicator.“ After 
blessing the incense (“ Per inlercessioneni beat! Michaelis arcli^ 
angulihe takes the tiiuriblc from the deacon and censes tiie 
bread and wine and altar, and is afterwards liimsulf censed as 
well as the others in their order. Next going to the epistle side of the 
altar he washes his fingers as he recites the verses of the sbth Psalm 
beginning “ Lavabo." Hcturniiig and bowing before the middle of 
the altar, with joined hands hu says, “ Suscipu, saiicta Trinitos,” then 
turning himself towards the people he raises his voice a little and 
savs, “ Orate, Iratres “ (“ tnat my sacrifice and yours may be 
acceptable to God the Father Almighty”), the response to which 
is “ Suscipiat Dominus sacnficium dc manibus tuis,” A.c. He 
then recites tiie .secret prayer or prayers, and at tlic end buys, with 
an audible voice, “ Per omnia saecula .saeculoriini ” (R. " Amen “). 

4. Again saluting with a “ Dominus vobiscum.” he lifts up his 
hands and goes on to the Sursum corda and the rest of the Preface. 
A different intonation is given lor each of the prelaces ° At 
the Sancttis the handbell is rung, tf there is a choir the 5 'anclus 
is bung while the celebrant goes on with the canon.'' After the 
words of con.secration of the wafer, which arc said “ aecretiy, dis¬ 
tinctly and attentively,” the celebrant kneels and adores tlie 
host, rising elevates it, and replacing it on the corporal again adores 


Ini!01 turn furl liei on. This use of the 43rd Psalm goes as far back at 
least as the end ol the nth century, being mentioned by Micrologus 
(luBo). It ib omitted in masses for tiie dead and during Holy 
Week. 

“ A form very similar to the present is given bv Micrologus, and it 
is foreshadowed even in liturgical literature of the 8th century. 

^ During Lent and Advent, and in masses for the dead, this Is 
omitted. In low masses it is of course said, not .sung (if it b» to be 
said). It may be added that this early position of tlic Glorha in 
excelsis is one of the tcatures distinguishing Roman from Epheaine 
use. 

* The tract Is peculiar to certain occa.sions, especially of a mournful 
nature, and is sung by a single voice. i.Iy a sequence is understood 
a more or less metrical composition, not in the words of Scripture, 
having a special bearing on the festival of the day. Sec, for example^ 
the .sequence, “ Lauda Sion Saivatnrein,” on Corpus Chrlsfl day* 

* On certain days tiie Credo is omitted. 

** Now eleven; they were at one time much more numerous. 

^ The approved usage appears to be in that case that it is sung as 
far as “ Hoeunna in excelsis ” before the elevation, and “ Benedictus 
qiii venit “ is reserved till afterwards. J n France it was a very com* 
mon custom, made general for a time at the request of Louis XII., to 
sing “ O salutaris hoslia ” at the elevation. ^ 
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In every liturgy of all the five groups a passage similar to this 
occurs, beginning with Sursum eorda, followed by a Preface and 
the recitation of the Sartetus or Angelic Hymn. The “ canon ” 
or consecration prayer, which in all of them comes immediately 
after, invariably contains our Lord’s words of institution, and 
(except in the Nestorian liturgy) concludes with the Ix)rd’s 
Prayer and “ embolism.” But there are certain differences of 
arrangement, by which the groups of liturgies can be classified. 
Thus it is distinctive of the liturgy of Jerusalem that the “ great 
intercession ” for the c^uick and the dead follows the words of 
institution and an Epiklesis (cVi/c^t/ins toI irvecjauTot ay(ov) or 
petition for the descent of the Holy Spirit upon the gifts; in 
the Alexandrian the “great intercession ” has its place in the 
Preface-, in the East Syrian it comes between the words of 
restitution and the Epiklesis; in the Ephesine it comes before 
ihe Preface ; while in the Roman it is divided into two, the 
commemoration of the living being before, and that of the 
dead after, the words of institution. Other distinctive 
features of the Roman liturgy are (i) the position of the 
“ Pax ” after the consecration, and not as in all the other 
liturgies at a very early stage of the service, before the 
Preface even; and (2) the absence of the Epiklesis common to 
all the others.’ The words of its “ canonical prayer ” arc of 
unknown antiquity; they are found in the extant manuscripts 
of the Sacramenlarium gelasianum, and were already old and of 
forgotten authorship in the time of Gregory the Great, who, in 
a letter to John, bishop of Syracuse (Registr. Epist. vii. 64), 
speaks of it as “ the prayer composed by a ‘ scholastic ’ ” 
(precem quam schnlasticus composuerat). The same letter is 
interesting as containing Gregory’s defence, on the ground of 
ancient use, of certain parts of the Roman ritual to which the 
bishop of Syracuse had taken exception as merely borrowed from 
Constantinople. Thus we learn that, while at Constantinople 
the Kyrie eieison was said by all simultaneously, it was the 
Roman custom for the clergy to repeat the words first and for 
the people to respond, Christr eieison Ixiing also repeated an 
equal number of times. Again, the Lord’s Prayer was said 
immediately after the consecration aloud by all the people 
among the Greeks, but at Rome by the priest alone. 

The meagre liturgical details furni.shed by the Sacramenlarium 
gregarianum are supplemented by the texts of the Ordo Romanus, 
the first of which dates from about the year 730. The ritual 
they enjoin is that for a pontifical high muss in Rome itself; but 
the differences to be observed by a priest “ quando in stationc 
tacit missas ” are comparatively slight.' Subjoined is a precis of 
Ordo Romanus I. 

11 IS first ot .'ll! explained that Koine has seven ecclesiastical 
segiuns, each with its proper deacons, subdeacons and acolytes. 
Each region has its own day of the week for high ecclesiastical 
functions, which are celebrated by each in rotation. [This accounts 
for the Stalin ad S. Mariam Majorein, ad S. Criicem in Jeru.salcm, ad 
S. I’etrnm, *c., prelixed to most of the masses in 'the Gregorian 
Sacramentarv , and still retained in the “ Projirinm de Tempore " oi 
the Homan missal.] The regulations for the assembling and 
marshalling of the pror.ession by which the pontiff is met and then 
escorted to the, appointed station are minutelv given, as well ns for 
the adjustment of his vestments " lit bene sedeant,” when the 
sacristy has been reached. He does not leave the sacristy until 
the IrUroit lias been begun by the choir in the church. Before the 
Gloria he takes his stand at the altar, and after Ihe Kvrie Rletson 
has been sung (the number of limes is left to his discretion) he 
begins the Gloria in excelsis, which is taken up by the choir. During 
the singing he faces eastward; at its close he turns round for a 
moment to say “ Pax vobis," and forthwith proceeds to the Oralio.‘ 
This finished, all seat themselves in order while the subdeacon 
ascends the ambo and reads [the Epistle]. After he has done, the 
cantor with his book (cantalorio) ascends and gives out the response 
(Eesponsum) with the Alleluia and Tractus in addition if the season 
calls for either. The deacon then silently kisses Ihe feet of the 
tiontiff and receives his blessing in the words " Dominus sit in corde 
tuo et in labiis tiiis.” Preceded by acolytes with lighted candles 
and subdeacons burning incense, he ascends the ambo, where he 
rends the Gospel. At the close, with the words “ Pax tibi " and 

‘ This was one of the points discussed at the Council of Florence, 
and Cardinal Besaarion for a lime succeeded in persuading the Greeks 
to give up the Epiklesis. 
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" Dominua vobiacum/' the pontiff,” after another Oratio, kleacends 
to the " senatoriuni ’'accompanied by certain of the inferior clergy, 
and receives in order the oblations of the rulers (oblationes pringi- 
pum), the archdeacon who follows taking their “ amulaa " of wine 
and pouring them into a larger vessel; aimilar offerings are received 
from the other ranks and classes present, including the women. 
This concluded, the pontiff and archdeacon wash their hands, the 
offerings being meanwhile arranged by the subdeacons on the altar, 
and water, supplied by the leader of the choir (archiparaphonista), 
being mingled with the wine. During this ceremony the schola 
have been engaged in singing the Offertorium; when all is ready 
the pontiff signs to them to stop, and enters upon the Preface, the 
subdeacons giving the responses. At the Angelic Hymn {.Sanctus) all 
kneel and continue kneelmg, except the pontiff, who rises alone and 
begins the Canon. At the words " per quern haec omnia " the 
archdeacon lifts the cup with the oblates, and at " Pax Domini sit 
semper vobiscum " he gives the peace to the clergy in their order, 
and to the laity. The pontiff then breaks off a particle from the 
consecrated bread and lays it upon the altar; the rest he places on 
the paten held by the deacon. It is tlien distributed while Agnus 
Dei is sung. The pontiff in communicatmg puts the particle into 
Uie cup, saying, " Fiat commixtio et consecratio corporis et sanguinis 
Domini nostri Jesu Christi accipientibus nobis in vitam aeternam." 
Those present communicate in their order under this species also. 
As the ixintiff descends into the senatorium to give the communion, 
the schola begins the communion Antiphon, and continues singing 
the Psalm until, all the people havhig communicated, they receive 
the sign to begin the Gloria, after which, the verse having lieen again 
repeated, they stop. The celebrant, then, facing eastward, offers 
the Oratio ad eomplendum, which being finished the archdeacon says 
to the people, " lie, missa est," they responding with “ Deo gratias." 

To complete our idea of the Roman communion office os it was 
prior to the end of the 8th century we must now turn to the 
Gregorian Aniiphonarius sive gradualis liber ordinaius per 
circulum anni, which as its name implies contains those variable 
portions ot the mass which were intended to be sung by the 
•schola or choir. It gives for each day for which a proper mass is 
provided; (i) the /Inh'pAfwa (Antiphona ad Introitum) and 
Psalmus; (2) the Responsorium and Versus, with its Alleluia 
and Versus; (3) the Offertorium and Versus; (4) the Communio 
and Psalmus. Some explanation of each of these terms is 
necessary, (r) The word Antiphon (ivrliptM'tiv, O.Eng. Antefn, 
Eng. Anthem) in its ecclesiastical use has reference to the very 
ancient practice of relieving the voices of the singers by dividing 
the work between alternate choirs. In one of its most usuid 
meanings it has the special signification of a sentence (usually 
scriptural) constantly sung by one choir between the verites of 
a psalm or hymn sung by another. According to the Roman 
liturgiologists it was Pojje Celcstine who enjoined that the 
Psalms of David should be sung (in rotation, one presumes) 
antiphonally before mass; in process of time the antiphon came 
to be sung at the beginning and end only, and the psalm itself 
was reduced to a single verse. In the days of Gregory the Great 
the introit appears to have been sung precisely as at present— 
that is to say, after the antiphon proper, the Psalmus with its 
Gloria, then the antiphon again. (2) The Responsorium, intro¬ 
duced between the epistle and gospel, was probably at first an 
entire psalm nr canticle, originally given out by the cantor from 
the steps from which the epistle had been read (hence the later 
name Graduale), the response being token up by the whole 
choir. (3) The Offertorium and Communio correspond to the 
“ hymn from the book of Psalms ” mentioned by early authorities 
(see, for example, Augustine, Retr. ii. ii; Ap. Const, viii. 13) 
us sung before the oblation and also while that which had been 
offered was being distributed to the people. A very intimate 
connexion between these four parts of the choral service can 
generally be observed; thus, taking the first Sunday in the ecclesi¬ 
astical year, we find both in the Antiphonary and in the modern 
Missal that the antiphon is Ps. xxv. 1-3, the psalmus Ps. xxv. 4, 
the responsorium (graduale) and versus Ps. xxv. 3 and xxv. 4, 
the offertorium and versus Ps. xxv. 1-3 and xxv. 5. The 
communio is Ps. Ixxxv. 12, one of the verses of the responsorium 
being Ps. Ixxxv. 7. In the selection of the introits there are 
also traces of a certain rotation of the psalms in the Psalter 
having been observed. 

The first pages of the modem Roman mis.sal are occupied 
with the Calendar and a variety of explanations relating to the 
“ After singing " Credo in unum Deuni," Ord. Rom, II. 
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(3) Tliose districts in which Christianity was sparsely scattered, 
vii. Palestine, Phoenicia, Arabia, certain parts of Mesopotamia, 
the interior districts! of Greece, the provinces on the north of 
Greece, the northern districts of middle Italy, the provinces of 
Mauretania and Tripolis. (4) Those districts in which Christi¬ 
anity was extremely weak or where it was hardly found at all; 
the districts to the north and north-west of the Black Sea, the 
western section of upper Itily, middle and upper Gaul, Bclpica, 
Germany, Rhaetia, the towns of ancient Pliilistia. It is not 
possible to obtain even an approximate estimate of the numbers 
of the Christians at the time of Constantine. Friedlander, for 
instance, does not think that they exceeded by much Gibbon’s 
estimate for the reiftn of Decius, viz. one-twentieth of the 
population. La Bastie and Hiirckhardt put the ratio at 
one-twelftli. Matter at a fifth, and Slaudlin even at a half (see | 
Harnack ii. 453). 

After the end of the 3rd century missionary enterprise was 
mainly concentrated on the outlying borders of the empire. In 
the 4th and 5th centuries may be mentioned Gregory the 
Illuminator, the “ apostle of Armenia ” (about 300), Ulfilas, 
the “apostle of the Goths,” about 323; Frumentius,' a bishop 
of Abys.sinia, about 327; Nino, the Armenian girl who was the 
means of converting the kingdom of Iberia (now Georgia), about 
330;''* Chrysostom, who founded at Constantinople in a.d. 404 
an institution in which Goths might be trained to preach the 
Gospel to their own people; “ Martin of Tours, who evangelized 
the central districts of Gaul; Valentinus, the “ apostle of 
Noricum,” about 440; Honoratu.s, who from his monastic home 
in the islet of Lerins; about 410, sent missionaries among the 
masses of heathendom in the neighbourhood of Arles, Lyons, 
Troyes, Metz and Nice; and St Patrick, who converted 
Ireland into “ the isle of saints ” (died either in 463 or 495). 

The Meoieval Pekiou 

With the 5th century the Church was confronted with number¬ 
less hordes, which were now precipitated over the entire face of 
Europe, Having for some time learnt to be aggressive, she 
girded herself for the difficult work of teaching the nations a 
higher faith than a savage form of nature-worship, and of fitting 
them to become members of an enlightened Christendom, 

(0) The Celtic Af».!.5i'o«uriVs,--The first pioneers who went forth 
to engage in this difficult enterprise came from the secluded 
Celtic Churches of Ireland and the Scottish Highlands. Of j 
many who deserve mention in connexion with this period, the 
most prominent were: Columba, the founder of the famous 
monastery of Inna in 563 and the evangelizer of the Albanian 
Scots and northern Piets; Aidan, the apostle of Northumbria; 
Columbanus, the apostle of the Burgundians of the Vosges (590); 
Callich or Gallus (d. b4f>), the evangelizer of north-eastern 
Switzerland and Alemannia; Lilian, the apostle of Thuringia; I 
and Trudpert, the martyr of the Black Forest. The zeal of 
these men seemed to take the world by storm. Travelling 
generally in companies, and carrying a simple outfit,, these 
Celtic pioneers flung themselves on the continent of Europe, and, 
not content with reproducing at Annegray or Luxeuil the willow 
or brushwood huts, the chapel and the round tower, which they 
had left behind in Derry or in the island of Hy (Iona),they braved 
the dangers of the northern seas, and penetrated as far as the 
Faroes and even far distant Iceland.'* “Their zeal and success,” to 
quote the words of Kurtz, “ are witnessed to by the fact that at 
the beginning of the 8th century, throughout all the district of 
the Rhine, as well as Hesse, Thuringia, Bavaria and Alemannia, 
we find a network of flourishing churches bearing the impress of 
Celtic institutions.” 

{b) The English Missionaries. —Thus they laid the foundations, 
aweing the heathen tribes by their indomitable spirit of self- 
.sacrifice and the sternness of their rule of life. But, marvellous 
as it was, their work lacked the element of permanence; and it 

' Socrates, H.E. i. 15; Sozomen ii. 24; Theodoret i. 22. 

“ Socrates, H.E. i. .20; Soaomen ii. 7; Theodoret i. 24. 

* Theodoret H.E, v. 30. 

* Sec A. W. Haddan, " Scots on the Continent," Remains, p. 256. 


became clear that a more practical system must be devised and 
carried out. The men for this work were now ready, and the 
sons of the newly evangelized English Churches were ready to go 
forth. The energy which warriors were accustomed to put forth 
in their efforts to conquer was now “ exhibited in the enterprise 
of conversion and teaching ” ** by Wilfrid on the coast of Fries¬ 
land,'* by Willibrord (658- 715) in the neighbourhood of Utrecht,^ 
by the martyr-brothers Ewid or Hewaid amongst the “ old ” 
or continental Saxons," by Swidbert the apostle of the tribes 
between the Ems and the Yssel, by Adelbert, a prince of the 
royal house of Northumbria, in the regions north of Holland, 
by Wursing, a native of Friesland, and one of the disciples of 
Willibrord, in the same region, and last, not least, by the famous 
Winfrid or Boniface,the “apostle of Germany” (680-755), "'ho 
went forth first to assist Willibrord at Utrecht, then to labour 
in Thuringia and Upper Ilessia, then with the aid of his kinsmen 
Wunibald and Willibald, their sister Walpurga, and her thirty 
companions, to consolidate the work of earlier missionaries, and 
finally to die a martyr on the shore of the Zuider Zee. 

(r) Scandinavian Missions. —Devoted, however, as were the 
labours of Boniface and his disciples, all that he and they and 
the emperor Charlemagne after them achieved for the fierce 
untutored world of the 8th century seemed to have been done in 
vain when, in the 9th “ on the north and north-west the pagan 
Scandinavians were hanging about every coast, and pouring in 
at every inlet; when on the east the pagan Hungarians were 
swarming like locusts and devastating Europe from the Baltic 
to the Alps; when on the south and south-east the Saracens were 
pressing on and on with their \'ictorious hosts. It seemed then 
as if every pore of life were choked, and Christendom must be 
stifled and smothered in the fatal embrace.” " But the devoted 
Anskar (801-865) "‘'"t forth and sought out the Scandinavian 
viking, and handed on the torch of sdf-denying zeal to others, 
who saw, after the lapse of many years, the close of the mono¬ 
tonous tale of burning churches and pillaged monasteries, 
and taught the fierce Northman to learn respect for civilized 
institutions.'" The gospel was first introduced into Norway in 
the loth century by an Englishman named Hacon, though the 
real conversion of the country was due to Olaf Tryggvasbn. 
About the same time, and largely owing to the exertions of Olaf, 
Iceland, Greenland and the Orkney and Shetland islands were 
also evangelized. 

(d) Slavonic Missions. —Thus the “ gospel of the kingdom ” 
was successively proclaimed to the Roman, the Celtic, the 
Teutonic and the Scandinavian world. A contest still more 
stubborn remained with the Slavonic tribes, with their triple and 
many-headed divinities, their powers of good and powers of 
evil, who could be propitiated only with human sacrifices. 
Mission work commenced in Bulgaria during the latter part of 
the 9th century; thence it extended to Moravia, where in 863 
two Greek missionaries—Cyril and Methodius provided for 
the people a Slavonic Bible and a Slavonic Liturgy; thence to 
Bohemia and Poland, and so onwards to the Russian kingdom 
of Ruric the Northman, where about the close of the 10th century 
the Ea.stcrn Church “ silently and almost unconsciously bore 
into the world her mightiest offspring.” '* But, though the 
baptism of Vladimir (c. 956-1015) was a heavy blow to Slavonic 
idolatry, mission work was carried on with but partial success; 
and it taxed all the energies of Adalbert, bishop of Bremen, of 
Vicilin, bishop of Oldenburg, of Bishop Otto of Bamberg the 
apostle of the Pomeranians, of Adalbert the martyr-apostle 
of Prussia, to .spread the word in that country, in Lithuania, 
and in the territory of the Wends. It was not till 1168 that the 
gigantic four-headed image of Swantevit was destroyed at Arcona, 
the capital of the island of Riigen, and this Mona of Slavonic 
superstition was included in the advancing circle of Christian 

■■ Church, Gifts of Civilisation, p. .330. " Bede, H.E. v. 19. 
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" Bede, H.E. v. 10. 

" See l-ightfoot, Ancient and Modem Missions. 

Sec Hardwick, Middle Ages, pp. 109-114. 

n Stanley, Eastern Church, p. 294. 



MISSIONS 


MODEJtN) 

civUizaCion. As late as taga human sacrifices were ftill being 
ofiered up in Prussia and Lithuania, and, in spite of all the efforts 
of the Teutonic Knights, idolatrous practices still lingered 
amongst the people, while amongst the Lapps, though siwessful 
missions had been inaugurated as early as 1335, C^istianity 
cannot be said to have bwome the dominant religion till at least 
two centuries later. 

(«) Moslem Missions .—The mention of the order of the Teu¬ 
tonic Knights reminds us how the crusading spirit had affected 
Christendom. Still even then Kairaon Lull protested against 
propagandism by the sword, urged the necessity of missions 
amongst the Moslems, and sealed his testimony with his blood 
outside the gates of Bugiah in northern Africa (June 30, 1315). 
Out of the crusades, however, arose other efforts to develop the 
work which Nestorian missionaries from Bagdad, Edessa and 
Nisibis had already inaugurated along the Malabar coast, in the 
island of Ceylon, and in the neighbourhood of the Caspian Sea. 
In 1245 the Roman pontiff sent two embassies—one, a party of 
four Dominicans, sought the commander-in-chief of the Mongol 
forces in Persia; the second, consisting of Kranciscans, made 
their way into Tartary, and sought to convert the successor of 
Oktai-Khan. Their exertions were seconded in 1253 by the 
labours of aitother Franciscan whom Louis IX. of France sent 
forth from Cyprus,' while in 1274 the celebrated traveller Marco 
Polo, accompanied by two learned Dominicans, visited the court 
of Kublai-Khan, and at the commencement of the 14th century 
two Franciscans penetrated as far as Peking, even translating 
the New Testament and the Psalter into the Tatar language, and 
training youths for a native ministry.- 

(/) Missions to India and the New World .—These tentative 
missions were now to be supplemented by others on a larger 
scale. In 1488 the Cape of Good Hope was rounded by Diaz, 
and in 1508 the foundations of the Portuguese Indian empire were 
laid by Albuquerque. Columbus also in 1492 had landed on 
.San Salvador, and the voyages of the Venetian Cabot along the 
coast of North America opened up a new world to missionary 
enterprise. Thus a grand opportunity was given to the churches 
of Portugal and Spain. But the zeal of the Portuguese took too 
often a one-sided direction, repressing the Syrian Christians on 
the Malabar coast, and interfering with the Abyssinian Church," 
while the fanatic temper of the Spaniard consigned, in Mexico 
and Peru, multitudes who would not renounce their heathen 
errors to indiscriminate massacre or abject slavery.■• Las Casas 
has drawn a terrible picture of the oppression he strove in vain 
to prevent.* Some steps indeed were taken for disseminating 
Christian principles, and the pope had induced a band of mission¬ 
aries. chiefly of the mendicant orders, to go forth to this new mis¬ 
sion field.* But only five bishoprics had been established by 
1520, and the number of genuine converts was small. However, 
every vestige of the Aztec worship was banished from the Spanish 
.settlements.' 

(g) The Jesuit Missions .—It was during this period that the 
Jesuits came into existence. One of the first of Loyola’s a.sso- 
ciates, Francis Xavier, encouraged by the joint co-operation of 
the pope and of John 111 . of Portugal, disembarked at Goa on 
the 6th of May 1542, and before his death on the Isle of St John 
(Hiang-Shang), on the 2nd of December 1552, roused the European 
Christians of Goa to a new life, laboured with singular success 
amongst the Paravars, a fisher caste near Cape Comorin, gathered 
manv converts in the kingdom of Travancore, visited Malacca, 
and founded a mission in Japan. 

The successor of Xavier, Antonio Criminalis, was regarded by 
the Jesuits as the first martyr of their society (1562). Matteo 
Ricci, an Italian by birth, was also an indefatigable missionary 
in China for twenty-seven years, while the unholy compromise 
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with Beahniinum in India fellowhd bf Robert de’ Nobili was 
total to the vitality of his own and other missionii Others of 
the same order evangeliced Paraguay in .158a, while the Hugue¬ 
nots sent forth under a French knight of Malta, a body df devoted 
men to attempt the formation of a Christian colmy at Rio 
Janeiro. By the close of the i6th century a committee of 
cardinals was appointed under the name of the “ Congregatio 
de propaganda fide,” to give unity and solidity to the work of 
missions. The scheme originated with Gregory XIIL, but was 
not fully organized till forty years afterwards, when Gregory XV. 
gave it plenary authority by a bull dated the and of June 1622. 
Gregory’s successor. Urban VIII., supplemented the establish¬ 
ment of the congregation by founding a great missionary 
college, where Europeans might be train^ for foreign labours, 
and natives might be educated to undertake mission work. At 
this college is the missionary printing-press of the Roman 
Church, and its library contains an unrivalled collection of 
lite ary treasures bearing on the work. 

Modern Missions 

Missionary Societies. —Modem missionary activity is dis¬ 
tinguished in a special degree by the exertions of societies for 
the development of mission work. 

As contrasted with the colossal display of power on the part 
of the Church of Rome, it must be allowed that the churches 
which in the i6th century broke off from their allegiance to the 
Latin centre at first showed no great anxiety for the extension 
of the gospel and the salvation of the heathen. The causes of 
this are not far to seek. The isolation of the Teutonic churches 
from the vast system with which they had been bound up, the 
conflicts and troubles among themselves, the necessity of fixing 
their own principles and defining their own rights, concentrated 
their attention upon them.selves and their own home work, to 
the neglect of work abroad." 

Still the development of the maritime power of England, 
which the Portuguese and Spanish monarchies noted with 
fear and jealousy, was distinguished by a singular anxiety for 
the spread of the Christian faith. Edward VI. in his instructions 
to the navigators in Sir Hugh Willoughby’s fleet, Sebastian 
Cabot in those for the direction of the intended voyage to Cathay, 
and Richard Hakluyt, who promoted many voyages of discovery 
in addition to writing their history, agree with Sir Humphrey 
Gilbert’s chronicler that “ the sowing of Christianity must be 
the chief intent of such as shall make any attempt at foreign 
discovery, or else whatever is builded upon other foundation 
shall never obtain happy success or continuance.” When on 
the last day of the year 1600 Queen Elizabeth granted a charter 
to George, earl of Cumberland, and other “ adventurers,” to be 
a body-corporate by the name of “ The Governor and Company 
of Merchants of Ixmdon trading with the East Indies,” the 
expressed recognition of higher duties than those of commerce 
may by some be deemed a mere matter of form, and, to use the 
words of Bacon, “ what was first in God’s providence was but 
second in man’s appetite and intention.” Yet a keen sense 
of missionary duty murks many of the chronicles of English 
mariners. Notably was this the case with the establishment of 
the first English colony in America, that of Virginia, by Sir 
Walter Raleigh. The philosopher Thomas Harriot (1560-1621), 
one of his colleagues, laboured for the conversion of the natives, 
amongst whom the first baptism is recorded to have taken place 
on the 13th of August 1587.“ Raleigh himself presented as a part¬ 
ing gift to the Virginian Company the .sum of £100 ” for the pro¬ 
pagation of the Christian religion ” in that settlement."® When 
James 1 . granted letters patent for the occupation of Virginia 
It was directed that the “ word and service of God be preached, 

* Wc must not, however, overlook the remarkable appeal made by 
Erasmus in the first book of his treatise on the art of preaching 
[Ecclesiastes sme ooncionaior evangelicus). The salient paasages are 
quoted in G. Smith, .SAorf History i / ChedsH'-n Missions, pp. 116-1 j8; 
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planted and used as well in the said colonies as also as much as 
might be among the savages bordering among them; ” and the 
honoured names of Nicolas Ferrar, John Ferrar, John Donne 
and Sir John Sandys, a pupil of Hooker, are all found on the 
council by which the home management of the colony was 
conducted. 

In the yeiu- i6i8 was published The True Honour of 
Navigation and Navigators, by John Wood, D.D., dedicated 
to Sir Thomas Smith, governor to the East India Company, and 
about the same time appeared the well-known treatise of Hugo 
Grotius, f)i’ veritale religionis christianae, written for the ex¬ 
press use of settlers in distant lands. Grotius also persuaded 
seven law students of Liibeck to go to the East as missionaries; 
the best known of them was Peter Heiling, who worked for 20 
years in Abyssinia. A good deal of work was done by Dutch 
"evangelists in Java, the Moluccas, Formosa and Ceylon, but it 
^vas not permanent. 

The wants, moreover, of the North .\merican colonies did not 
escape the attention of Archbishop l.aud during his official 
connexion with them as bishop of London, and he was developing 
a plan for promoting a local episcopate there when his troubles 
began and his scheme was interrupted. During the Protectorate, 
in 1640, an ordinance was passed for “ the promoting and propa¬ 
gating of the gospel of Jesus Christ in New England ’’ by the 
erection of a corporation, to be called by the name of the J’rcsi- 
dent and Society for the Propagation of the Gospel in New 
England, to receive and dispose of moneys for the purpose, and 
a general collection was ordered to be made in all the parishes of 
England and Wales; and Oomwell himself devised a scheme 
for setting up a council for the Protestant religion, which should 
rival the Roman Propaganda, and consist of seven councillors 
and four ,secrctarie.s for different provinces,‘ On the restoration 
of the monarchy, through the influence of Richard Haxter with 
Lord Chancellor Hyde, the charter already granteil by Cromwell 
was renewed, and its powers were enlarged. For now the cor¬ 
poration was styled " The Propagation of the Gospel in New 
England and the parts adjacent in America,” and its object was 
defined to be “ not only to seek the outward welfare and pros¬ 
perity of those colonies, but more especially to endeavour the 
good and salvation of their immortal souls, and the publishing 
the most glorious gospel of Christ among them,” On the list 
of the, corporation the first name is the earl of Clarendon, while 
the Hon. Robert Boyle was appointed president. Amongst 
the most eminent of its missionaries was the celebrated John 
Eliot, the Puritan minister of Roxbury, Massachusetts, who, 
encouraged and financially assisted by Boyle, brought out the 
Bible in the Indian language in i66r-i664. Boyle displayed in 
other ways his zeal for the cause of missions. He contributed 
to the expense of printing anrl publishing at Oxford the four 
Gospels and the Acts of the Apostles in the Malay language, and 
at his death left £5400 for the propagation of the gospel in 
heathen lands. 

The needs of the colonial church soon excited the attention of 
others. George Fox, the Quaker, wrote to ” All Friends every¬ 
where that have Indians or blacks, to preach the Gospel to them 
and their servants.” Great efforts were made by- William 
Beveridge (1637-1708), bishop of St Asaph, William Wake 
(1657-1737), archbishop of Canterbury, John Sharp (1645-1714), 
archbishop of York, Edmund Gibson (1660-1748), bishop of 
Ix>ndon, and afterwards by the philosophic Bishop Berkeley, and 
Bishop Butler, the famous author of the Analogy, to develop 
the colonial church and provide for the wants of the Indian 
tribes. In 1696 Dv Thomas Bray, at the request of the governor 
and assembly of Maryland, was selected by the bishop of Ixindon 
as ecclesiastioal commissary; and, having sold his effects, and 
raised money on credit, he sailed for Maryland in 1699, where he 
promoted, in various ways, the interests of the Church. Return¬ 
ing to England in 1700-1701, and supported by all the weight of 
Archbishop Tenison and Henry Compton, bishop of London, 
he was graciously received by William III., and received letters 

' .sjcalc, History of New England, i. 260; Burnet, History of his own 
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patent under the great seal of England for creating a coimoration 
by the name of the “ Society for the Propagation of the Gospel in 
Foreign Parts ” on the i6th of June 1701. 

Meanwhile, in 1664, Von Welz, an Austrian baron, issued a 
stirring appeal to the Church at large for a special association 
devoted to extending the evangelical religion and converting 
the heathen. He was told that each Christian country should 
be responsible for its non-Christian neighbours, e.g. the Greeks 
for the Turks, and that as for the heathen it was no geed casting 
pearls before swine. Finding no better response, he went him¬ 
self as a missionary to Dutch Guiana. The opening of the i8th 
century saw other movements set on foot. Thus in 1705 
Frederick IV. of Denmark founded a mission on the Coromandel 
coast, and inaugurated the labours of Bartholomew Ziegenbalg, 
Henry Plutochau and C. F. Schwartz, whose devotion and 
success told with such remarkable reflex influence on the Church 
at home. Again in 1731 the Moravians (?.».) illustrated in a 
signal degree the growing consciousness of obligation towards 
the heathen. Driven by persecution from Moravia, hunted into 
mountain-caves and forests, they had scarcely secured a place 
of refuge in Saxony before, “ though a mere handful in numbers, 
yet with the spirit of men banded for daring and righteous deeds, 
they formed the heroic design, and vowed the execution of it 
before God, of bearing the gospel to the savage and perishing 
tribes of Greenland and the West Indies, of whose condition 
report had brought a mournful rumour to their ears.” And so, 
literally with ” neither bread nor scrip,” they went forth on 
their pilgrimage, and, incredible as it sounds, within ten years 
lhe\' had established missions in the islands of the West Indies, 
in South America, Surinam, Greenland, among the North Ameri¬ 
can tribes, in Lapland, Tartary, Algiers, Guinea, the. Cape (jf 
Good Hope -and Ceylon.- Up till this time all missionary enter¬ 
prises had been more or less connected with the state. The era 
of modern missions, ba,scd on associate organizations, begins 
with William Carey (?.».), and is closely connected with the great 
evangelical revival of the latter part of the 18th century. That 
revival had intensified the idea of the worth of the individual 
soul, whether Christian or heathen, and “ to snatch even one 
brand from the burning ” became a dominant impulse. In 1792, 
Carey, a Baptist, who was not only a cobbler, but a linguist of 
the highest order, a botanist and zoologist, published his Eru/uiry 
into the Obligations of Christians to use Means for the Conversion 
of the Heathens, and the book marks a distinct point of departure 
in the history of Christianity. Under its influence twelve minis¬ 
ters at Kettering in October 1792 organized the Baptist .Society 
for Propagating the Gaspel among the Heathen, and subscribed 
£13, 2.S. 6d. In June 1793 Carey was on his way to India. 
Letters from him quickened interest outside his own communion, 
and in the autumn of 1794 a meeting of Ev^elical ministers 
of all denominations resolved to appeal to their churches, especi¬ 
ally with a view to work being started in the .South Sea Islands. 
The chief movers in the enterprise were the Congregationalist, 
David Bogue of Gosport, and the Episcopalian, Thomas Haweis, 
rector of Aldwinkle, Northamptonshire. With them were 
as.sociated Wesleyan and Presbyterian divines, and in September 
1795 the London Missionary Society, emphasizing no one form 
of church government, was formed. £10,000 was subscribed 
by June 1796, and in August 29 missionaries sailed for Tahiti. 
Societies formed in Glasgow and Edinburgh in the spring of the 
.same year gave their attention to the continent of Airica. 

The need of this continent was also the means of creating 
the distinctively Anglican organization known as the Church 
Missionary Society. The evangelical movement had produced 
philanthropists like Wilberforce and Granville Sharp, and the 
Eclectic Society, a group of clergy and laymen who fell to dis¬ 
cussing the new missionary movements. In April 1799, under the 
guidance of ]ohn Venn and Thomas Scott, was established the 
Church Missionary Society, originally known as the “ Society for 
Missions to Africa and the East.” Its promoters declared their 
intention of maintaining cordial relations with Nonconformist 

' J. B. Holmes. Hist. Sketches of the Missions of the United Brethren, 
p. 3; A. Grant, Bampton Lectures (1843), p. 190. 



MISSIONS 


MODEJtN) 

civUizaCion. As late as taga human sacrifices were ftill being 
ofiered up in Prussia and Lithuania, and, in spite of all the efforts 
of the Teutonic Knights, idolatrous practices still lingered 
amongst the people, while amongst the Lapps, though siwessful 
missions had been inaugurated as early as 1335, C^istianity 
cannot be said to have bwome the dominant religion till at least 
two centuries later. 

(«) Moslem Missions .—The mention of the order of the Teu¬ 
tonic Knights reminds us how the crusading spirit had affected 
Christendom. Still even then Kairaon Lull protested against 
propagandism by the sword, urged the necessity of missions 
amongst the Moslems, and sealed his testimony with his blood 
outside the gates of Bugiah in northern Africa (June 30, 1315). 
Out of the crusades, however, arose other efforts to develop the 
work which Nestorian missionaries from Bagdad, Edessa and 
Nisibis had already inaugurated along the Malabar coast, in the 
island of Ceylon, and in the neighbourhood of the Caspian Sea. 
In 1245 the Roman pontiff sent two embassies—one, a party of 
four Dominicans, sought the commander-in-chief of the Mongol 
forces in Persia; the second, consisting of Kranciscans, made 
their way into Tartary, and sought to convert the successor of 
Oktai-Khan. Their exertions were seconded in 1253 by the 
labours of aitother Franciscan whom Louis IX. of France sent 
forth from Cyprus,' while in 1274 the celebrated traveller Marco 
Polo, accompanied by two learned Dominicans, visited the court 
of Kublai-Khan, and at the commencement of the 14th century 
two Franciscans penetrated as far as Peking, even translating 
the New Testament and the Psalter into the Tatar language, and 
training youths for a native ministry.- 

(/) Missions to India and the New World .—These tentative 
missions were now to be supplemented by others on a larger 
scale. In 1488 the Cape of Good Hope was rounded by Diaz, 
and in 1508 the foundations of the Portuguese Indian empire were 
laid by Albuquerque. Columbus also in 1492 had landed on 
.San Salvador, and the voyages of the Venetian Cabot along the 
coast of North America opened up a new world to missionary 
enterprise. Thus a grand opportunity was given to the churches 
of Portugal and Spain. But the zeal of the Portuguese took too 
often a one-sided direction, repressing the Syrian Christians on 
the Malabar coast, and interfering with the Abyssinian Church," 
while the fanatic temper of the Spaniard consigned, in Mexico 
and Peru, multitudes who would not renounce their heathen 
errors to indiscriminate massacre or abject slavery.■• Las Casas 
has drawn a terrible picture of the oppression he strove in vain 
to prevent.* Some steps indeed were taken for disseminating 
Christian principles, and the pope had induced a band of mission¬ 
aries. chiefly of the mendicant orders, to go forth to this new mis¬ 
sion field.* But only five bishoprics had been established by 
1520, and the number of genuine converts was small. However, 
every vestige of the Aztec worship was banished from the Spanish 
.settlements.' 

(g) The Jesuit Missions .—It was during this period that the 
Jesuits came into existence. One of the first of Loyola’s a.sso- 
ciates, Francis Xavier, encouraged by the joint co-operation of 
the pope and of John 111 . of Portugal, disembarked at Goa on 
the 6th of May 1542, and before his death on the Isle of St John 
(Hiang-Shang), on the 2nd of December 1552, roused the European 
Christians of Goa to a new life, laboured with singular success 
amongst the Paravars, a fisher caste near Cape Comorin, gathered 
manv converts in the kingdom of Travancore, visited Malacca, 
and founded a mission in Japan. 

The successor of Xavier, Antonio Criminalis, was regarded by 
the Jesuits as the first martyr of their society (1562). Matteo 
Ricci, an Italian by birth, was also an indefatigable missionary 
in China for twenty-seven years, while the unholy compromise 

■ Neander vii. 69; Hakluyt 171; Hue i. 207. 

• Neander vii. 79; Giesclcr iv. 259, 260; Hardwick, Middle Ages, 
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" Geddes, History 0/ the Church of Malabar, p. 4; Neale, Eastern 
Church, ii. 343. 

‘ Prescott, Conquest of Mexico, i. 318, iii. 218. 

s Relacion de la ieslrucciin de las Jndias. 

" I'lescott, Mex co, iii. 218 a. ’’ Prescott iii. 2ig. 


with Beahniinum in India fellowhd bf Robert de’ Nobili was 
total to the vitality of his own and other missionii Others of 
the same order evangeliced Paraguay in .158a, while the Hugue¬ 
nots sent forth under a French knight of Malta, a body df devoted 
men to attempt the formation of a Christian colmy at Rio 
Janeiro. By the close of the i6th century a committee of 
cardinals was appointed under the name of the “ Congregatio 
de propaganda fide,” to give unity and solidity to the work of 
missions. The scheme originated with Gregory XIIL, but was 
not fully organized till forty years afterwards, when Gregory XV. 
gave it plenary authority by a bull dated the and of June 1622. 
Gregory’s successor. Urban VIII., supplemented the establish¬ 
ment of the congregation by founding a great missionary 
college, where Europeans might be train^ for foreign labours, 
and natives might be educated to undertake mission work. At 
this college is the missionary printing-press of the Roman 
Church, and its library contains an unrivalled collection of 
lite ary treasures bearing on the work. 

Modern Missions 

Missionary Societies. —Modem missionary activity is dis¬ 
tinguished in a special degree by the exertions of societies for 
the development of mission work. 

As contrasted with the colossal display of power on the part 
of the Church of Rome, it must be allowed that the churches 
which in the i6th century broke off from their allegiance to the 
Latin centre at first showed no great anxiety for the extension 
of the gospel and the salvation of the heathen. The causes of 
this are not far to seek. The isolation of the Teutonic churches 
from the vast system with which they had been bound up, the 
conflicts and troubles among themselves, the necessity of fixing 
their own principles and defining their own rights, concentrated 
their attention upon them.selves and their own home work, to 
the neglect of work abroad." 

Still the development of the maritime power of England, 
which the Portuguese and Spanish monarchies noted with 
fear and jealousy, was distinguished by a singular anxiety for 
the spread of the Christian faith. Edward VI. in his instructions 
to the navigators in Sir Hugh Willoughby’s fleet, Sebastian 
Cabot in those for the direction of the intended voyage to Cathay, 
and Richard Hakluyt, who promoted many voyages of discovery 
in addition to writing their history, agree with Sir Humphrey 
Gilbert’s chronicler that “ the sowing of Christianity must be 
the chief intent of such as shall make any attempt at foreign 
discovery, or else whatever is builded upon other foundation 
shall never obtain happy success or continuance.” When on 
the last day of the year 1600 Queen Elizabeth granted a charter 
to George, earl of Cumberland, and other “ adventurers,” to be 
a body-corporate by the name of “ The Governor and Company 
of Merchants of Ixmdon trading with the East Indies,” the 
expressed recognition of higher duties than those of commerce 
may by some be deemed a mere matter of form, and, to use the 
words of Bacon, “ what was first in God’s providence was but 
second in man’s appetite and intention.” Yet a keen sense 
of missionary duty murks many of the chronicles of English 
mariners. Notably was this the case with the establishment of 
the first English colony in America, that of Virginia, by Sir 
Walter Raleigh. The philosopher Thomas Harriot (1560-1621), 
one of his colleagues, laboured for the conversion of the natives, 
amongst whom the first baptism is recorded to have taken place 
on the 13th of August 1587.“ Raleigh himself presented as a part¬ 
ing gift to the Virginian Company the .sum of £100 ” for the pro¬ 
pagation of the Christian religion ” in that settlement."® When 
James 1 . granted letters patent for the occupation of Virginia 
It was directed that the “ word and service of God be preached, 

* Wc must not, however, overlook the remarkable appeal made by 
Erasmus in the first book of his treatise on the art of preaching 
[Ecclesiastes sme ooncionaior evangelicus). The salient paasages are 
quoted in G. Smith, .SAorf History i / ChedsH'-n Missions, pp. 116-1 j8; 
Gustavus Vasa in 1559 made on effort to educate and evangelize the 
Lapps. 

" Hakluyt, Voyages, iii. 345. 

*“ Oldy, Life of lialeigh, p. 118. 
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Mission; and similar undenominaHonal societies, e.g, the Regions 
Beyond Missionary Union in isngiand, and the Christian and 
Missionary Alliance in America, have since been founded. Other 
individual enterprises have lieon launched by persons or single 
churches, but such have not usually flourished lor any length 
of time, their workers gradually attaching themselves to the larger 
associations. 

Protestant Missions .—is generally agreed that the period 
since 1885 has witnessed a very marked increase of missionary 
I Brititb interest in Great Britain, both in the Ghurch 

■ of England and among the Nonconformi.sts. The 
improvement, indeed, dates back somewhat earlier. So far as 
the Chun h of England is eoncerned it may fairly be said to 
have started afresh in the year following the first observance of 
the Day of Intercession for Missions, on the 20th of December 
1872. Both the Society for the Propagation of the Gospel and 
the Church Missionary Society were at that time suffering from 
a general coldness which, in the case of the latter society, had 
led in that very year to the committee reporting “ a failing 
treasury and a scanty supply of men." The observance of 
that first Day of Intercession was followed by an immediate 
change, and unquestionably there has been progress ever since. 
Then, less than five months afterwards, David Living.stone died 
at llala; and no event of the whole century did so much to wake 
up Protestant Cliristcndoin. Most of the missions in Central 
Africa owe their origin to the spirit it aroused. But the year 
1K84 was al.so an epoch to he marked. In that year Bishop 
Hannington went to Africa; and his murder in 1885 (first reported 
in England on New Year's Day, 1886) deeply touched the 
Christian conscience. The speedy publication of E. C. Dawson's 
biography of him worked a revolution in the circulation of mis¬ 
sionary literature. Another event of 1884-1885 was the going 
forth to China of “ The Cambridge Seven,” in connexion with 
the China Inland Mission. All were men of good family; some 
of them went at their own charges; and among them were the 
.stroke-oar of the University Eight (Mr Stanley Smith) and the 
captain of the University Eleven (Mr C. T. Studd). Probably 
no event of reixml years has exercised a wider influence in the 
cause of missions. In particular, university graduates have 
since then gone out a.s missionaries in much larger numbers than 
before. There are now five missions definitely linked with the 
universities. The Central African Mission (1858), indeed, is not 
for the most part manned by graduates, though it is led by them; 
but the Cambridge Mission at Delhi (1878), the Oxford Mission 
at Calcutta (1880), and the Dublin Missions in Chota Nagpur 
(Society for the Propagation of theGospel, i89i)and the Fuh-Kicn 
Province of China (Church Missionary Society, 1887) consist 
of university men. Moreover, the older and larger societies have 
much increased the proportion of graduates on their staffs. 

The cause of missions in the universities has been fostered 
greatly by the Student Volunteer Missionary Movement, initiated 
in America in 1886, and organized in England in 1892. The 
Union has over 5000 members (of whom 1400 have gone to the 
field), and has adopted as its watchword, “ The Evangelization 
of the World in this Generation ”; and this motto has been 
approved by several bishops and other Christian leaders. An¬ 
other influence upon university men and others who have taken 
holy orders is that of the Younger Clergy Union of the Church 
Missionary Society (1885) and the Junior Clergy Association 
of the Society for the Propagation of the Gospel (1891). At the 
same time there has been a great accession of men to the mission¬ 
ary ranks from among other classes of society. The Anglican 
societies and the regular and older Nonconformist societies 
(Methodist, Baptist, l*resbyterian and the London Missionary 
Society, which is virtually Congregationalist) have shared in 
tl>e.se humbler recruits; but a large proportion of them have 
joined several younger “ non-denominational ” or “ inter¬ 
denominational ” missions. Of these the China Inland Mission 
is the largest and most influential; and while it has sent forth 
many of this class, it has also enrolled not a few men and women 
of considerable wealth, education and social status. The South 
Africa General Mission, the North Africa Mission, and the Congo ' 
Balolo Mission come next in importance; but there are several 


smaller bodies working in different countries. The Salvation 
Army also has missions in India, Ceylon and Japan; but these 
cannot be called non-denominational,” because the Army has 
gradually become a very strict denomination itself. There is 
one Anglican society working, like some of those just men¬ 
tioned, in one particular field, viz. the South American 
Missionary Society, founded in 1844. Many foreign dioceses 
also have associations in England for their help and support. 
Medical men have come forward in increasing numbers fur mis¬ 
sionary service, and medical missions are now regarded as a very 
important branch of the work of evangelization. They are 
especially valuable in Mahommedan countries, where open 
preaching is difficult and sometimes impossible, and also in works 
of mercy among barbarou.s tribes; while in China, which comes 
under neither of these two categories, they have been largely 
developed. There are 980 doctors (most of them fully qualified) 
labouring in British and American missions; and in 1910 it wa.s 
calculated that llic in-patients in mission hospitals exceeded 
160,000, while the visits of out-patients in a year were about 
5,000,000. In several of the great London hospitals there are 
missionary associations, the members of which are medical 
students; but a chief source of supply in the past has been 
the Edinburgh Medical Mission, founded in 1841, which, while 
working among the poor in that city, has trained many young 
doctors for missionary service. 

The most remarkable development of missionary enterprise 
has been the employment of women. From an early date many 
of the wives of missionaries have done good service; but the going 
forth of single women in any appreciable number has only been 
enc.ouraged by the societies in llie last quarter of the 19th 
century. The Society for Promoting Female Education in the 
East (now absorbed by others, chiefly by the Church Missionary 
Society) was founded in 1834; the Scottish Ladies’ Association 
lor the Advancement of Female Education in India (which 
subsequently became two associations, for more general work, 
in connexion with the Established and Free Churches of Scotland 
respectively) in 1837; the Indian Female Normal School .Society 
(now the Zenana Bible and Medical Mission) in 1861 (taking over 
an association dating from 1852); the Wesleyan Ladies’ Auxiliary 
in 1859; the Women’s Assciciatiun of the Society for the 
Propagation of the Gospel, and the Baptist Zenana Mis.sion, 
in 1867; The London Society's Female Branch, in 1875; 
the Church of England Zenana Society (an offshoot from the 
Indian k'emale Society) in 1880, But the earlier of these organi¬ 
zations only contemplated employing women for educational 
work on a very smidl scale. Out of it grew the visitation ol 
Indian zenanas. The employment of women in general evan¬ 
gelistic work, such as village itineration, housc-to-housc visiting 
in town.s, clus.scs for female inquirers, training of native female 
workers, &c., although recent, has rapidly extended. The 
Church Missionary Society, besides relying on the above-named 
Zenana Bible and Medical Mission and Church of England 
Zenana Missionary Society for women’s work at several of its 
stations in India and fihina, sent out 500 single women in the 
fifteen years ending 1900; and the non-denominational missions 
above referred to have (including wives) more women than men 
engaged in their work—especially the China Inland Mission, 
which has sent out several hundreds to China. Women’s work 
and medical work are combined in the perSons of nearly 300 
fully-qualified lady doctors in various missions. Although 
nearly half the male missionaries (Protestant) are unmarried, 
these are exceeded in number by the unmarried women; and 
consequently, the huslxands and wives being equal, the aggregate 
of women in the Missions is greater tlian the aggregate of men. 

The home organization of missions is a subject that has been 
much considered. The bulk of the.work has been done Ijy volun¬ 
tary societies, membership in which depends upon a pecuniary 
subscription, and the administration of which is entrusted to 
elected committees. These committees comprise not only real 
experts, such as retired veteran missionaries, and retired civil 
and military officers who have been active friends of missions 
while on foreign service, but also leading clergymen and laymen 
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who, though not personally acquainted with the mission tields, 
become almost equal experte by continuous attendance and care¬ 
ful study. In the case of the two leading Church of England 
societies, the bishops (being members) are ex officio on all execu- 
tiv« committees; but their labours in other directions prevent 
their ordinarily attending. The numerous non-denominational 
ihissioni previously referred to are differently worked. There 
is no membership by subscription, nor any elected committee. 
The “ mission ” consists of the missionaries themselves, and 
they are governed by a “ director,” with possibly small advisory 
councils in the field and at home, the latter undertaking the duty 
of engaging missionaries and raising funds. 

On the other hand, there is a growing sense that missions 
should be the work of the Church in its corporate capacity, and 
not of voluntary associations. This is the system of the ftesby- 
terian Churches, the missions of which are entirely coni rolled 
by tbc General Assemblies in Edinburgh, Belfast and London 
res-pectively. The Wesleyan Society also is under the autlwrity 
of the Conference. In the Church of England the question was 
broached in Convocation, shortly after the revival of that body, 
in 185Q; and during the next few years many suggestions were 
put forth for the establishment of a Board of Missions which 
should absorb the societies, or at least direct their work. It soon 
appeared, however, that neither the Society for the Propagation 
Ilf the Gospel nor the Church Missionary Society was willing to 
be absorbed; and it was urged by some that in a great compre¬ 
hensive national Church, comprising persons of widely different 
views, more zeal was likely to be thrown into voluntary than 
into official enterprises. Eventually, in 1887, the Canterbury 
Convocation and Archbishop Benson formed a Board of Missions; 
and York followed shortly afterwards. These boards, however, 
were not to sTipersede the societies, but to supplement their 
work, by collecting information, fostering interest, registering 
results and acting as referees when required. They have already 
done some useful work, and will probably do more. Their most 
active members arc men who are also leaders in their respective 
societies, and have thus gained experience in missionary adminis¬ 
tration. But the Church of England has not yet put missions 
in tlic prominent place they occupy in the Nonconformist 
flenominations. 

The closing years of the iqth century were remarkable for 
the centenary commemorations of the older missionary societies. 
The Baptist Society celebrated its centenary in 1892; the London 
Missionary Society (Congregational) did the same in 1895; 
the Society for Promoting Christian Knowledge kept its bi¬ 
centenary in 1S98; the Church Missionary Society its centenary 
in 1899; the Society for the Propagation of the Gospel its 
bicentenary in 1900-1901; and the IJritisli and Foreign Bible 
Society its centenary' in 1904. Considerable special funds 
have been raised in connexion with these commemorations. A 
good deal of interest ba.s also been awakened and maintained 
by missionary exhibitions, and by a more intelligent type of 
missionary literature. 

Colonial missions next claim attention. By “ colonial ” is 
meant, not missions to the British colonial population, but 
missions from the colonial population to the heathen. 
2. Colonitl. former have been very' largely the work of the 
Society for the Propagation of the Gospel, and, in a smaller 
degree, of the Colonial Church Society (Church of England) and 
the Colonial Missionary Socicty(Congregational). Those missions, 
however, are more properly on outlying branch of home missions, 
being to the professing Christian settlers or their descendants. 
But these Christian settlers have their own missions to the 
heathen —both to the heathen at their doors and to the great 
heathen lands beyond. 

In Canada and Australia, the Anglican, Presbyterian, Metho¬ 
dist, Baptist and other communities have regular organizations 
for foreign missions. The non-episropal missions thus formed 
and supported are worked quite independently of the home 
societies of the denominations respectively. The Australian 
Presbyterians have important agencies in the South Seas and 
in Korea, the Australian Baptists in Bengal, the Canadians of 


various denominations in die Far North-West of the Dominion, 
and in India and China. The Anglican Church in Canada has 
its Domestic and Foreign Missionary Society, working in the 
North-West and in Japan; and in Australia it has a Board of 
Missions, working amongst the Australian aborigines and in New 
Guinea. The Melanesian Mission, associated with the names of 
Selwyn and Patteson, is officially connected with the Church of 
New Zealand, but is also largely supported in Australia. In 
New South Wales, Victoria, New Zealand and Canada there are 
also Church missionary associations which supply missionaries, 
and support them, for the mission fields of the Church Missionary 
Society. 

The German societies are numerous and important; and have 
increased in number and in vigorous work. The Moravian 
Church, whose missions are the oldest (1732), is itself 
a missionary organization in a sense in which no 
other Christian community rivals it. Its total 
membership is under 100,000, and it has some 350 mission¬ 
aries, labouring in the most unpromising fields-^ireenland, 
Labrador, Alaska, Central America, Tibet, and among the Hot¬ 
tentots. The Basel Society, with its famous seminary at Basel, 
which formerly supplied many able German missionaries to the 
Church Missionary Society, has extensive work in India, West 
Africa and South China. The Berlin Society and the Rhenish 
Society labour in South Africa and China, the Hermannsburg 
Mission (Hanover) in South Africa and India; Gossner's Mission 
(Berlin) and the Leipzig Lutherans in India. At least two of 
these societies, and other new associations formed for the pur¬ 
pose, and the Moravians, have taken up work in German East 
Africa. The principal organizations in Holland are the Nether¬ 
lands Missionary Society and the Utrecht Misskmary' Society, 
working mainly in the Dutch colonies. A Danish society has 
a mission in South India. The old Swedish and Norwegian 
missionary societies work in South Africa, Madagascar and India; 
but large numbers of Sciuidinavians have been stirred up in 
missionary zeal, and have gone out to China in connexion with 
the China Inland Mis.sion; several were massacred in the Boxer 
outbreaks. _ The French Protestants support the Societe des 
Missions Evangeligues, founded in 1822. Its chief mission 
has been in Basutoland, since extended to the Zambesi; but it 
has also followed French colonial extension, establishing missions 
in Senegarabia, the French Congo, Madagascar and Tahiti. 

The newer American organizations are, as in England, non- 
denominational and “ free-lance,” especially the Christian and 
Missionary Alliance (1897), developed from the^ Amertem 
International Missionary Alliance (1887), which has 
sent many missionaries to India and China. The older 
societies attribute to these new agencies more zeal than 
discretion, while the newer credit the older with a discretion 
that cripples zeal. The Student Volunteer Movement, already 
referred to, has had large influence in the United States, where it 
arose; and its leaders have proved themselves men of rare 
intellectual and practical capacity. In a journey round the 
world in 1895-1897, J. R. Mott succeeded in forming students’ 
associations in universities and colleges in .several European 
countries, as well as in Turkey in Asia, Syria, India, C^flon, 
China, [apan and Australia; and all these associations, over 150 
in number, are now linked together in a great International 
Student Federation. The older American societies, especially 
the American Board (Congregational), the Presbyterian 
Boards, the Methodist Episcopal Church Society, the Baptist 
Missionary Union, and the Missionary Society of the Protestant 
Episcopal Church, have much extended their work. The. 
“ Ecumenical Missionary Conference,” held at New York in 
April 1900, was an astonishing revelation to the American public 
of the greatness of missions generally and of the missions of 
their own churches in particular. The Laymen’s Missionary 
movement is a significant outcome of the interest then awakened. 

Missions to the Jews arc worked by distinct organizations. 
There are several societies in England, Scotland, Germany and 
America. No special development has to he reported, except 
the great extension of John Wilkinson’s Mildntay Mission to 



590 

t)u Jews, and its energy In the free distribution of Hebrew New 
Testaments. Converted Jews are commonly supposed to be 
very few, and in numbers they do not compare with 
fo converted heathen; but they arc more numerous than 

’ is usually imagined, especially if the second and 
third generations of Christians of Hebrew race are included. A 
number of them find in Unitarianism a form of Christianity 
that appeals to them. It is estimated that 250 Anglican clergy¬ 
men are converted Jews or the sons of converted Jews. The 
London Society for Promoting Christianity among the Jews 
includes among its missionaries about 80 who are converts. 
Professor Jtelitzsch estimated that 100,000 Jews had embraced 
Christianity in the first three quarters of the 19th century; and 
Dr Dalman of Leipzig says that “ if all those who have entered 
the Church and their descendants had remained together, 
instead of losing themselves among the other peoples, there 
would now be a believing Israel to be counted by millions, 
and no one would have ventured to speak of the uselessness of 
preaching the Gospel to the Jews.” 

Inleresting as is the story of Protestant mission work in Au.stria, 
Spain, Italy and Russia, it does not fall within the sco])e of this 
article. Nor do the proselytizing enterprises of Seventh Day Ad¬ 
ventists, Christian SeientisU, Mormons and other American bodies 
rightly Imd a place here. 

Roman Catholic Missions .—At the beginning of the 19th 
century the Roman Communion seems to have shared to some 
extent in the torpor and stagnation as regards missions that 
characterized the Protestant churches. There was little of the 
zeal which had carried the Franciscans all over Asia in the 13th 
century, and the Jesuits to South America, India and Japan in 
the ]6th. But the 19th century witnessed a great change, and 
Roman Catholic missions have been extended pari pa.ssu with 
Protestant. The revival was not a little due to the foundation 
in 1822, by a few earnest but (as they called them.sclves) “humble 
and obscure ” Catholics at Lyons, of a new voluntary society, 
called the Institution for the Propagation of the Faith. It 
collected in its first year about £2000 from the shopkeepers and 
artisans of Lyons. Thirty years later its income was £200,000 a 
year; and now it is £300,000. It has sent out no missionaries 
of its own. It merely makes grants to the various missionary 
parties sent forth, and it has done much in this direction. Roman 
missions are carried on both by missionary societies and by 
religious orders, all under the supreme direction of the pope, 
and also more or less under the general supervision of the Sacra 
Coiigregatio de Propaganda Fide at Rome since its foundation 
by Gregory XV. in 1622. This important congregation has 
been described as corresponding pretty much in the Catholic 
Church to the colonial office in the British empire, and its head, 
the “ Prefect of Propaganda,’’ to the secretary of state for the 
colonies. It holds supreme control over all the foreign missions 
in heathen countries, and also over large and important parts 
of the church in Christian countries whose governments are not 
Catholic—including the Briti.sh empire, the United States, 
Holland, the Norse kingdoms, Greece, and some part s of Germany 
and Switzerland. A special section (erected by Pius IX.) has 
charge of the affairs of all the Oriental rites in union with the 
Roman see. Confining our attention at present to the missions 
strictly understood under “ foreign,” j.p. to heathen nr non- 
Christian countries, we shall find the whole of these parts of the 
globe carefully mapped and parcelled out by propaganda to a 
variety of missionary agencies or religious orders. The govern¬ 
ment of the various mission fields is generally carried on by 
“ Vicars-Apostolic " (t.e. titular bishops acting as vicars or dele¬ 
gates of the Apostolic sec) or “ I’refects-Apostolic ” {i.e. priests 
with similar powers, hut without episcopal rank). In some few 
cases (notably India and Japan) a regular territorial hierarchy has 
been established, ju.st as in the United Kingdom and the Nether¬ 
lands. Of the religious societies engaged in the evangelization 
of the.se many fields of labour, .some have been established exclu¬ 
sively for foreign missionary work among the heathen—notably 
the famous Sociit^ des Missions Strangires of Paris, the oldest' 
and greatest of all (dating from 1658, and consisting of 34 bisfiojik. 
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1200 European missionaries and 700 native priests); the German 
“ Society of the Divine Word,” whose headquarters are at Steyl 
in Holland; the Belgian Society of Scheat; the celebrated French 
Society of the “ White Fathers,” founded by the late Cardinal 
Lavigerie for African missions; the English Society of St Joseph, 
founded at Mill Hill by Cardinal Vaughan; and .some others. 
The other missions are entrusted to the care of various religious 
orders and congregations, which take up foreign missionary 
work in addition to their labours in Christian countries. Such 
are the Franciscans, Dominicans, Jesuits, Lazarists, Augustin- 
ians, Marists, &c. Besides the above orders of priests, an 
immense number of religious societies of women are engaged in 
works of education and charity throughout the whole of the 
foreign mission field. These have been reckoned at about 
42,000 European and 10,000 native sisters. Again, there are 
some 20 congregations of “ Brothers ” (not priests) engaged in 
teaching, and numbering some 4500 members. 

By far the greater part of the Roman missionary' work is 
done by France. The majority of the missionaries are French 
(over 7000); the hulk of the money—so far as it is voluntary 
contribution (but the propaganda at Rome has large endow- 
ments)~is raised in France. The French government, anti¬ 
clerical as it is at home, is the watchful and strenuous protector 
of the missions abroad; and it is evident that not a little political 
influence in foreign countries is gained thereby. I’ Annie de 
I'E^Use, in reporting on the missions in all parts of the world, 
dwells continually on this with satisfaction. Protestant mission¬ 
aries are opposed, not merely because they arc heretical, but 
because they are English or (if American) English-speaking; 
and the Greek Church missionaries in Persia and J apan, not only 
because they are schismatic, but because they are Russian- -the 
Franco-Russian alliance notwith,standing. This is a feature 
in French Catholic missions which cannot he overlooked in the 
briefest account of them. 

The following list shows the iirincipal foreign Roman Catholic 
missionary societies and their fields of work :- - 

1 . Sociftf des Missions Etranghes (Pans, --Missions : 

Manchuria, Korea, Tilict, Japan, China (S/.c-Chuen, 
Kui-Chow, Kwang-tong, Yunnan), Indo-China (W., .S. 
and Upper Tongking, E., W. and N. Cochin-China; 
C.-inilxidi.n, Siam), Malny I’enm.sufii, Burma (S. and N,), 
S. India (dioceses of Pondicherry, Komliakonum, Mysore, 
Coimbatore). 

If. Society of " White lathers " (foiinde,d by Cardinal Lavigerie, 
l 808 ). - Missions : Algeria, Sahara, Nyasa, Victoria 
Nyanza, Tanganyika, Unyanyenibe, Tipper Congo. 

III. Lynns Seminary for L'oreign Missions (iSyd). — Missions ; 

Nile Delta, Benin, Ivory Coast, Gold Coa.st, Dahomey, 
Upper Niger. 

IV. Congregation of the Holy Ghost (170; and ifi,|8). -Missions : 

Seiiegambia, Gambia, Sierra Leone, Lower Niger, Gaboon, 
French Congo, Lower Congo, Mayotte, No.ssili^ and 
Comoro Tsland.s. 

V. Milan Seminary jar Foreign Missions (rByu).— Aiissions: 
China (Ilimg-Kong, N. and S. Ho-nan), East Burma, 
India (dioceses of Kishnagar and Haidarabad). 

VL Ftfvl Society of Foreign Missions (German, 1B75).— Missions: 
S. Shan-tnng, China; Togo, W. Africa. 

VTI. Scheat Society of Foreign Missions (Belgian, i 80 j). 

Missions : Mongolia, Kang-Su (China), Belgian Congo. 

VIII. Pieputian Society' (Paris, 1817).— Missions: Hawaii, 
Tahiti, Marquesas Islands. 

IX. Mill Hilt Society (English, iSCIt). -Missions : N. Borneo 
and Labuan ; N. Punjab, Kaslimir and Ladak ; Telugii 
missions of Madras; Maori missions of N. New Zealand: 
N. Uganda. 

X. Congregation of the Sacred Heart (Tssoudiin, France, 1835). - 
Missions : New Guinea, New Pomerania, Gilbert Islands. 

XL Society of the Divine Xaiu'oMf (Rome, iSSi).—Mission: Assam. 

Xll. Verona Society fur African Missions.—Mission : The Sudan, 
Upper Egypt. • 

The following societies are engaged in home os well as foreign 
missioas: — • » 

XIII. Afarisfa (French, 1816).—; Fiji, Navigator's Island, 
New Caledonia, Central Oceania, Solomon Islands, parts 
o£ New Z.ealand (dioceses of Wellington and Cnrist- 
church). 


' Father Damien belonged to thi' society, whieh takes its popular 
name from the Rue de Piepus, Paris 
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who, though not personally acquainted with the mission tields, 
become almost equal experte by continuous attendance and care¬ 
ful study. In the case of the two leading Church of England 
societies, the bishops (being members) are ex officio on all execu- 
tiv« committees; but their labours in other directions prevent 
their ordinarily attending. The numerous non-denominational 
ihissioni previously referred to are differently worked. There 
is no membership by subscription, nor any elected committee. 
The “ mission ” consists of the missionaries themselves, and 
they are governed by a “ director,” with possibly small advisory 
councils in the field and at home, the latter undertaking the duty 
of engaging missionaries and raising funds. 

On the other hand, there is a growing sense that missions 
should be the work of the Church in its corporate capacity, and 
not of voluntary associations. This is the system of the ftesby- 
terian Churches, the missions of which are entirely coni rolled 
by tbc General Assemblies in Edinburgh, Belfast and London 
res-pectively. The Wesleyan Society also is under the autlwrity 
of the Conference. In the Church of England the question was 
broached in Convocation, shortly after the revival of that body, 
in 185Q; and during the next few years many suggestions were 
put forth for the establishment of a Board of Missions which 
should absorb the societies, or at least direct their work. It soon 
appeared, however, that neither the Society for the Propagation 
Ilf the Gospel nor the Church Missionary Society was willing to 
be absorbed; and it was urged by some that in a great compre¬ 
hensive national Church, comprising persons of widely different 
views, more zeal was likely to be thrown into voluntary than 
into official enterprises. Eventually, in 1887, the Canterbury 
Convocation and Archbishop Benson formed a Board of Missions; 
and York followed shortly afterwards. These boards, however, 
were not to sTipersede the societies, but to supplement their 
work, by collecting information, fostering interest, registering 
results and acting as referees when required. They have already 
done some useful work, and will probably do more. Their most 
active members arc men who are also leaders in their respective 
societies, and have thus gained experience in missionary adminis¬ 
tration. But the Church of England has not yet put missions 
in tlic prominent place they occupy in the Nonconformist 
flenominations. 

The closing years of the iqth century were remarkable for 
the centenary commemorations of the older missionary societies. 
The Baptist Society celebrated its centenary in 1892; the London 
Missionary Society (Congregational) did the same in 1895; 
the Society for Promoting Christian Knowledge kept its bi¬ 
centenary in 1S98; the Church Missionary Society its centenary 
in 1899; the Society for the Propagation of the Gospel its 
bicentenary in 1900-1901; and the IJritisli and Foreign Bible 
Society its centenary' in 1904. Considerable special funds 
have been raised in connexion with these commemorations. A 
good deal of interest ba.s also been awakened and maintained 
by missionary exhibitions, and by a more intelligent type of 
missionary literature. 

Colonial missions next claim attention. By “ colonial ” is 
meant, not missions to the British colonial population, but 
missions from the colonial population to the heathen. 
2. Colonitl. former have been very' largely the work of the 
Society for the Propagation of the Gospel, and, in a smaller 
degree, of the Colonial Church Society (Church of England) and 
the Colonial Missionary Socicty(Congregational). Those missions, 
however, are more properly on outlying branch of home missions, 
being to the professing Christian settlers or their descendants. 
But these Christian settlers have their own missions to the 
heathen —both to the heathen at their doors and to the great 
heathen lands beyond. 

In Canada and Australia, the Anglican, Presbyterian, Metho¬ 
dist, Baptist and other communities have regular organizations 
for foreign missions. The non-episropal missions thus formed 
and supported are worked quite independently of the home 
societies of the denominations respectively. The Australian 
Presbyterians have important agencies in the South Seas and 
in Korea, the Australian Baptists in Bengal, the Canadians of 


various denominations in die Far North-West of the Dominion, 
and in India and China. The Anglican Church in Canada has 
its Domestic and Foreign Missionary Society, working in the 
North-West and in Japan; and in Australia it has a Board of 
Missions, working amongst the Australian aborigines and in New 
Guinea. The Melanesian Mission, associated with the names of 
Selwyn and Patteson, is officially connected with the Church of 
New Zealand, but is also largely supported in Australia. In 
New South Wales, Victoria, New Zealand and Canada there are 
also Church missionary associations which supply missionaries, 
and support them, for the mission fields of the Church Missionary 
Society. 

The German societies are numerous and important; and have 
increased in number and in vigorous work. The Moravian 
Church, whose missions are the oldest (1732), is itself 
a missionary organization in a sense in which no 
other Christian community rivals it. Its total 
membership is under 100,000, and it has some 350 mission¬ 
aries, labouring in the most unpromising fields-^ireenland, 
Labrador, Alaska, Central America, Tibet, and among the Hot¬ 
tentots. The Basel Society, with its famous seminary at Basel, 
which formerly supplied many able German missionaries to the 
Church Missionary Society, has extensive work in India, West 
Africa and South China. The Berlin Society and the Rhenish 
Society labour in South Africa and China, the Hermannsburg 
Mission (Hanover) in South Africa and India; Gossner's Mission 
(Berlin) and the Leipzig Lutherans in India. At least two of 
these societies, and other new associations formed for the pur¬ 
pose, and the Moravians, have taken up work in German East 
Africa. The principal organizations in Holland are the Nether¬ 
lands Missionary Society and the Utrecht Misskmary' Society, 
working mainly in the Dutch colonies. A Danish society has 
a mission in South India. The old Swedish and Norwegian 
missionary societies work in South Africa, Madagascar and India; 
but large numbers of Sciuidinavians have been stirred up in 
missionary zeal, and have gone out to China in connexion with 
the China Inland Mis.sion; several were massacred in the Boxer 
outbreaks. _ The French Protestants support the Societe des 
Missions Evangeligues, founded in 1822. Its chief mission 
has been in Basutoland, since extended to the Zambesi; but it 
has also followed French colonial extension, establishing missions 
in Senegarabia, the French Congo, Madagascar and Tahiti. 

The newer American organizations are, as in England, non- 
denominational and “ free-lance,” especially the Christian and 
Missionary Alliance (1897), developed from the^ Amertem 
International Missionary Alliance (1887), which has 
sent many missionaries to India and China. The older 
societies attribute to these new agencies more zeal than 
discretion, while the newer credit the older with a discretion 
that cripples zeal. The Student Volunteer Movement, already 
referred to, has had large influence in the United States, where it 
arose; and its leaders have proved themselves men of rare 
intellectual and practical capacity. In a journey round the 
world in 1895-1897, J. R. Mott succeeded in forming students’ 
associations in universities and colleges in .several European 
countries, as well as in Turkey in Asia, Syria, India, C^flon, 
China, [apan and Australia; and all these associations, over 150 
in number, are now linked together in a great International 
Student Federation. The older American societies, especially 
the American Board (Congregational), the Presbyterian 
Boards, the Methodist Episcopal Church Society, the Baptist 
Missionary Union, and the Missionary Society of the Protestant 
Episcopal Church, have much extended their work. The. 
“ Ecumenical Missionary Conference,” held at New York in 
April 1900, was an astonishing revelation to the American public 
of the greatness of missions generally and of the missions of 
their own churches in particular. The Laymen’s Missionary 
movement is a significant outcome of the interest then awakened. 

Missions to the Jews arc worked by distinct organizations. 
There are several societies in England, Scotland, Germany and 
America. No special development has to he reported, except 
the great extension of John Wilkinson’s Mildntay Mission to 
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Australia and New Zealand.—The earliest attempt to evango- 
lize the aborigines of Australia by a separate mission was that of 
the Church Missionary Society in 1835. This work caitred at 
Wellington Valley and Moreton Bay, but was given up in 184.2. 
A new bwinning was made in 1850 by the Anglican Board of 
Missions mr Australia and Tasmania, and now each diocese is 
responsible for its own area. At Bellenden Ker, near Cairns, in 
North Queensland (diocese of Carpentaria), many natives have 
settled upon a reserve granted by government to the Anglican 
Church, and at another reserve, Fraser Island, the diocese of 
Brisbane has also undertaken successful work. Nomadic 
aborigines have hardly been touched. Apart from Queensland 
most of the black population is in West Australia; here the 
Roman Catholic Church is the main evangelizing agency. In 
the north and central districts the German missions have been 
active. Both in Australia (especially in Sydney and Melbourne) 
and at Thursday Island there is work among the Chinese. 

In Ta.smania the aborigines arc extinct, the last pure-blooded 
native dying in 1876. The half-castes settled in the Bass Straits 
are ministered to by the bishop of Tasmania. The Maoris of 
New Zealand first came under Christian influence through the 
efforts of Samuel Marsden, a colonial chaplain in New South 
Wales about 1808. In 1822 Wesleyan missionaries reached tbe 
island. The first baptism was in 1825 but during the next five 
years there was a great mass movement. In 1840 the country 
became a British colony, and soon afterwards George Selwyn 
was consecrated bishop. He was so impressed with the work of 
native evangelists that be founded a college in Auckland where 
such teachers could be trained. In this ho was helped by J. C. 
I'atteson, and out of it grew the Melanesian Mission. The 
Maori rebellion, fomented by French Catholics, was an outbreak 
against everything foreign, and the strange religion Hau-hauism, 
a blend of Old Testament history, Roman Catholic dogmas, 
pagan rites and ventriloquism, found many adherents. Yet 
the normal missionary organization suffered very little. Later j 
came Mormon mis.sionaries, and these have to some extent 
further depicted the Christian ranks. 

New Guinea .—In this large island some Gossner missionaries 
(1854) were the pioneers. They could not do much, but their 
successors, the Utrecht Missionary Union, who began work when 
the Dutch took possession of the north-west of the island, are 
making themselves felt through their sis stations. In German 
New Guinea the Neuendethelsau (1886) and Rhenish (1887) 
Societies have fourteen stations. In British New Guinea, the 
south-east portion of the i.sland, the London Mission (1871), the 
Australian Weslcyans (iSgz), and the Anglican Church of Aus¬ 
tralia (1892) have arranged a friendly division of the field and 
met with gratifying success. Work was begun in 1871-1872 when 
under the oversight of S. Macfarlane and A. W. Murray a number 
of native teachers from the Loyalty I.slands Rarotonga and 
Mare settled on the island. The first converts were baptized in 
1882 and the establishment of a British Protectoralte (1884-1888) 
gave the work a new impetus. The names of W. G. Lawes and 
James Chalmers (who with 0 , Tompkins was killed by cannibals, 
1901) of the London Missionary Society, and that of Maclaren, 
the pioneer of the Church Missionary Society’s work, are immor¬ 
tally asisociated with Papua. The history pf mission work here 
is one of exploration and peril amongst savage' peoples, multi¬ 
tudinous languages and an adverse climate, but it has been 
marked by wise methods as well as enthusiastic devotion, 
industrial work licing one of the basal principles. Besides the 
Protestant agencies already named, the Roman Catholic Order 
of the Sacred Heart has been working in the island since 1886; 
its centre is at Yule Island, and it works up the St Joseph’s rfver. 

Other Islands.—The London Mission ship “Duff” in 1797 
land^,eighteen missionaries (mainly artisans) at Tahiti, ten 
morepthe Tonpa or Friendly Islands, and one on the Marquesas. 
Thwlfin Tahiti had a viu-ying experience, and their numbers 
waremuch reduced, but in July 1812 King Pomare 11 . gave up 
his idols and sought baptism. By 1815 idolatry was abolished 
in the larger islands of the group and there ensued the task of' 
building up a Christian community. Foremost in this work 


were William Elli* (?.».) and John Williams {q.v.), who formed a 
native agency to carry the gospel to their fellow islanders, and so 
inaugurated what has since been a characteristic feature of South 
Sea Missions. In 1818 two Tahiti teachers settled in the Tonga 
islands, which the “ Duff ” pioneers had abandoned after half of 
them had been killed for a cannibal feast. When the Wesleyans 
came in 1821 the way had been prepared, and soon after, led by 
their king, George, the people turned to the new faith. About 
the same time Rurutu in the Austral Islands and Aitutaki in the 
Cook Islands were evangelized, also by natives, and Qiristianity 
spread from island to iaand. John Williams himself removed 
in 1827 to Rarotonga and from there influenced Samoa, the 
Society Islands and Fiji. To Fiji in 1834 come James Culvert 
and other Wesleyan missionaries, beginning a work which under 
them and their successors had extraordinary success. Williams 
met his death at Lrromanga in 1839, but he had established a 
training school on Rarotonga, and bought a ship, the “ Camden,” 
which was of the greatest service for the work. In 1841 work was 
begun in New Caledonia, in 1842 in the Loyalty Isles and in the 
New Hebrides, associated from 1857 with the memorable name 
of John G. Paton. In 1846 a teacher was placed on Niu6, 
Savage Island, and in ten years it was evanp^lized. Meanwhile 
the original work in Tahiti had been taken over by missionaries 
of the Paris Society, though the last London Missionary Society 
agent did not leave that group till 1890. In 1861 Patteson was 
consecrated bi.shop of Melanesia, and the Auckland training 
school was removed to Norfolk Island. By .arrangement with 
the Pre.sbyterians the area of the mission includes the Northern 
New Hebrides, Banks, Torres, Santa Cruz and Solomon Islands. 
Patteson was murdered in 1871, a victim of the mistrust engen¬ 
dered in the natives by kidnapping traders. In 1877 John 
Selwyn was consecrated bishop. Wesleyan native evangelists 
from Fiji and Tonga carried Christianity in 1875 to the Bi.smarck 
Archipelago. 

The solitary w’orker (W. P. Crook) on the Marquesas did not 
remain long, and after he went nothing was done till 1833-18^4, 
when first some American and then some English missionaries 
arrived, but met with scant success and gave it up in j 841. Since 
1854 teachers from the Hawaiian Islands have worked in the 
Marquesas, but results here ha\'e been less fruitful than anywhere 
else in the South Seas. In Hawaii itself much was accomplished 
by American missionaries, the first of whom were H. Bingham 
and A. Thurston (1820), and the mo.st succes.sful, Titus Coan, 
under whose leadership over 20,000 people were received into the 
churches between i83() and 1839. Under the reign of Kalakaua 
(1874-189]) there was a strong reaction towards heathenism, 
but since the annexation of the islands by the United States of 
America the various churches of that land have taken up the 
task of evangelization and consolidation. 

In the Micronesian Islands, while animi.sm and tabu were 
strong, there was not the cannibalism of the southern islands. 
Work was begun in the Caroline Isles in 1852 and in time spread 
to the Gilbert and Marshall groups. In the Carolines and Mar¬ 
shalls it has now largely passed to German missionaries, the 
Americans having enough to do in the Philippines, where there 
are already over 27,000 Protestants. 

The outstanding features of missionary work in the South 
Seas are (I) its remarkable success : cannibalism, human sacrifice 
and infanticide have been suppressed, civilization and trade have 
marvellously advanced; (2) the evangelical devotion of the 
natives them.selves; (3) the need of continued European super- 
■vision, the natives being still in many ways little better than 
grown-up children. 

Afrioa.'—In Africa, as in the South Seas, mission work has 
gone hand in hand with geographical discovery. It is in every 
sense a modern field, or rather a collection of fields, varying in 
physical, racial, social and linguistic cliaracter< The unaccus¬ 
tomed conditions of life and the fatal influMice of the climate 
have claimed us many victims here as did savagery in the Pacific 

r See F. P. Noble, The Redemption of Afrioa ; J. Stewart, Oaten in 
the Dark Continent) Sir Harry Johnston, “ The Negro and Keligjon ” 
in NineUtvih Century, June 1910. 
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who, though not personally acquainted with the mission tields, 
become almost equal experte by continuous attendance and care¬ 
ful study. In the case of the two leading Church of England 
societies, the bishops (being members) are ex officio on all execu- 
tiv« committees; but their labours in other directions prevent 
their ordinarily attending. The numerous non-denominational 
ihissioni previously referred to are differently worked. There 
is no membership by subscription, nor any elected committee. 
The “ mission ” consists of the missionaries themselves, and 
they are governed by a “ director,” with possibly small advisory 
councils in the field and at home, the latter undertaking the duty 
of engaging missionaries and raising funds. 

On the other hand, there is a growing sense that missions 
should be the work of the Church in its corporate capacity, and 
not of voluntary associations. This is the system of the ftesby- 
terian Churches, the missions of which are entirely coni rolled 
by tbc General Assemblies in Edinburgh, Belfast and London 
res-pectively. The Wesleyan Society also is under the autlwrity 
of the Conference. In the Church of England the question was 
broached in Convocation, shortly after the revival of that body, 
in 185Q; and during the next few years many suggestions were 
put forth for the establishment of a Board of Missions which 
should absorb the societies, or at least direct their work. It soon 
appeared, however, that neither the Society for the Propagation 
Ilf the Gospel nor the Church Missionary Society was willing to 
be absorbed; and it was urged by some that in a great compre¬ 
hensive national Church, comprising persons of widely different 
views, more zeal was likely to be thrown into voluntary than 
into official enterprises. Eventually, in 1887, the Canterbury 
Convocation and Archbishop Benson formed a Board of Missions; 
and York followed shortly afterwards. These boards, however, 
were not to sTipersede the societies, but to supplement their 
work, by collecting information, fostering interest, registering 
results and acting as referees when required. They have already 
done some useful work, and will probably do more. Their most 
active members arc men who are also leaders in their respective 
societies, and have thus gained experience in missionary adminis¬ 
tration. But the Church of England has not yet put missions 
in tlic prominent place they occupy in the Nonconformist 
flenominations. 

The closing years of the iqth century were remarkable for 
the centenary commemorations of the older missionary societies. 
The Baptist Society celebrated its centenary in 1892; the London 
Missionary Society (Congregational) did the same in 1895; 
the Society for Promoting Christian Knowledge kept its bi¬ 
centenary in 1S98; the Church Missionary Society its centenary 
in 1899; the Society for the Propagation of the Gospel its 
bicentenary in 1900-1901; and the IJritisli and Foreign Bible 
Society its centenary' in 1904. Considerable special funds 
have been raised in connexion with these commemorations. A 
good deal of interest ba.s also been awakened and maintained 
by missionary exhibitions, and by a more intelligent type of 
missionary literature. 

Colonial missions next claim attention. By “ colonial ” is 
meant, not missions to the British colonial population, but 
missions from the colonial population to the heathen. 
2. Colonitl. former have been very' largely the work of the 
Society for the Propagation of the Gospel, and, in a smaller 
degree, of the Colonial Church Society (Church of England) and 
the Colonial Missionary Socicty(Congregational). Those missions, 
however, are more properly on outlying branch of home missions, 
being to the professing Christian settlers or their descendants. 
But these Christian settlers have their own missions to the 
heathen —both to the heathen at their doors and to the great 
heathen lands beyond. 

In Canada and Australia, the Anglican, Presbyterian, Metho¬ 
dist, Baptist and other communities have regular organizations 
for foreign missions. The non-episropal missions thus formed 
and supported are worked quite independently of the home 
societies of the denominations respectively. The Australian 
Presbyterians have important agencies in the South Seas and 
in Korea, the Australian Baptists in Bengal, the Canadians of 


various denominations in die Far North-West of the Dominion, 
and in India and China. The Anglican Church in Canada has 
its Domestic and Foreign Missionary Society, working in the 
North-West and in Japan; and in Australia it has a Board of 
Missions, working amongst the Australian aborigines and in New 
Guinea. The Melanesian Mission, associated with the names of 
Selwyn and Patteson, is officially connected with the Church of 
New Zealand, but is also largely supported in Australia. In 
New South Wales, Victoria, New Zealand and Canada there are 
also Church missionary associations which supply missionaries, 
and support them, for the mission fields of the Church Missionary 
Society. 

The German societies are numerous and important; and have 
increased in number and in vigorous work. The Moravian 
Church, whose missions are the oldest (1732), is itself 
a missionary organization in a sense in which no 
other Christian community rivals it. Its total 
membership is under 100,000, and it has some 350 mission¬ 
aries, labouring in the most unpromising fields-^ireenland, 
Labrador, Alaska, Central America, Tibet, and among the Hot¬ 
tentots. The Basel Society, with its famous seminary at Basel, 
which formerly supplied many able German missionaries to the 
Church Missionary Society, has extensive work in India, West 
Africa and South China. The Berlin Society and the Rhenish 
Society labour in South Africa and China, the Hermannsburg 
Mission (Hanover) in South Africa and India; Gossner's Mission 
(Berlin) and the Leipzig Lutherans in India. At least two of 
these societies, and other new associations formed for the pur¬ 
pose, and the Moravians, have taken up work in German East 
Africa. The principal organizations in Holland are the Nether¬ 
lands Missionary Society and the Utrecht Misskmary' Society, 
working mainly in the Dutch colonies. A Danish society has 
a mission in South India. The old Swedish and Norwegian 
missionary societies work in South Africa, Madagascar and India; 
but large numbers of Sciuidinavians have been stirred up in 
missionary zeal, and have gone out to China in connexion with 
the China Inland Mis.sion; several were massacred in the Boxer 
outbreaks. _ The French Protestants support the Societe des 
Missions Evangeligues, founded in 1822. Its chief mission 
has been in Basutoland, since extended to the Zambesi; but it 
has also followed French colonial extension, establishing missions 
in Senegarabia, the French Congo, Madagascar and Tahiti. 

The newer American organizations are, as in England, non- 
denominational and “ free-lance,” especially the Christian and 
Missionary Alliance (1897), developed from the^ Amertem 
International Missionary Alliance (1887), which has 
sent many missionaries to India and China. The older 
societies attribute to these new agencies more zeal than 
discretion, while the newer credit the older with a discretion 
that cripples zeal. The Student Volunteer Movement, already 
referred to, has had large influence in the United States, where it 
arose; and its leaders have proved themselves men of rare 
intellectual and practical capacity. In a journey round the 
world in 1895-1897, J. R. Mott succeeded in forming students’ 
associations in universities and colleges in .several European 
countries, as well as in Turkey in Asia, Syria, India, C^flon, 
China, [apan and Australia; and all these associations, over 150 
in number, are now linked together in a great International 
Student Federation. The older American societies, especially 
the American Board (Congregational), the Presbyterian 
Boards, the Methodist Episcopal Church Society, the Baptist 
Missionary Union, and the Missionary Society of the Protestant 
Episcopal Church, have much extended their work. The. 
“ Ecumenical Missionary Conference,” held at New York in 
April 1900, was an astonishing revelation to the American public 
of the greatness of missions generally and of the missions of 
their own churches in particular. The Laymen’s Missionary 
movement is a significant outcome of the interest then awakened. 

Missions to the Jews arc worked by distinct organizations. 
There are several societies in England, Scotland, Germany and 
America. No special development has to he reported, except 
the great extension of John Wilkinson’s Mildntay Mission to 
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Madagascar ^ is one of the most interesting mission fields. 
Work was begun by the London Mi.ssion in 1819, and the work of 
civilization and evangelization went steadily forward till 1835, 
when a period of repression and severe persecution set in, which 
lasted till 1861. When the work was recommenced it was found 
that the native Christians had multiplied and developed during 
the harsh treatment of the 25 years. In 1869 the idols were 
publicly destroyed and the island declared Christian by royal 
proclamation. 'J'he Society for the Propagation of the Gospel 
(1864), the Norwegian Missionary Society (i8(i<S), and the Friends' 
Foreign Missionary Association joined in the work, the prosperity 
of which received a severe check by the French annexation in 
1896. The French authorities were hostile to the English 
missionaries, and even the handing over of part of the field to 
the Paris Evangelical Society did not do much to ease the situa¬ 
tion. Laws were fir.st enacted against private .schools, then 
against elementary schools, and in 1906-1907 measures were 
passed which practically closed all mission schools. Family 
prayers were forbidden if any outside the immediate family 
were present, and religious .services at the graveside were pro¬ 
hibited. Missionary work in the island has thus passt^d 
through a peculiarly trying experience, but happier conditions 
are now likely to prevail. In Mauritius and the Seychelles the 
Church Missionary Society and the Society for the Propagation 
of the Gospel are at work, especially among the coolies on the 
sugar plantations. 

The outstanding problem of African missions at least north of the 
Equator (south there is the Ethiopian question) is not the di gradaliun 
of the black races, nor the deimirahKing iniluciice.s ol heathen 
Christians, nor even the slave deiilei', thoiigli all thoKC obstacles 
are present and powerful. The all-derisive conflict is that between 
Christianity and Islam, and the Christian agencies must show much 
more co-operation if they are to be successlul. The iinrs of inis.oon- 
ary work iiave been, generally speaking, simple gosjiel preaching 
followed by education and industrial work. So rate were Ihe ordi¬ 
nary comforts, and even necessities of life, th,it tlie laticr had to take 
a prominent place from tlie beginning; llie missionary had to be 
larmer, carpenter, brickmaker, tailor, pniUer, house and church 
builder, not only lor himself but for bis converts. 'I'lie work of 
Bible translation has been particularly lung ami iliflicuU; for the 
innumoiable peoples who did not speak some iorni of .\rahic the 
languages had first to be reduced to writing, and many Christian 
terms hud to be coined. 

Indla.'^—The earliest missionaries to India, with the possitile 
exception of Pantaenus of Alexandria (r." a.d. 180), were the 
Nestorians from Persia. The record of their work is told else¬ 
where (see Nestorius and Nestorians). The Jesuits came in 
the i6th century, but were more successful quantitatively than 
qualitatively; in the 18th century the Danish coa.st mission on 
the coast of Tranquebar made the first Protestant advance. 
Ilartholumiius, Ficgenbalg (lOKj-iyic)), Phitschau and ('hri.stian 
Friedrich Schwartz (172^1798) being its great names. Up to. 
this time the chief results were that (i) Christianity had gained a 
footing, (2) it had continued the monotheistic modification of 
Indian thought begun by Mahommedanism, and (3) the futility 
of sporadic and fanatical prosclytism had been shown. A new 
era began with the arrival of William Carey and the founding of 
the Serampur Mission (15 m. north of Calcutta), though the 
hostility ot the East India Company made the early years of the 
19th century very unproductive. When Carey died in 1834 he 
and his colleagues Marshman and Ward had translated the 
Bible into seven languages, and the New Testament into 23 
more, besides rendering services of the highest kind to literature, 
science and general progress. They founded agricultural 
societies and savings’ banks, and helped to abolish suttee, infan¬ 
ticide and other cruelties. At Travancore in the south, Ringcl- 
taube, an agent of the London Missionary Society, had begun a 
work, especially among the Shanars or toddy drawers, which by 
1840 had 15,000 Christians; and the Church Missionary Society, 
led by Rhenius, had equal success in Tinnevelly. The Baptists, 
drawn by the fame of the temple of Jagannatli at Puri on the 

* See T. T. Matthews, Thirty Years in Madagascar. 

• See E. P. Rice In A lPripur 0/ Modem Missions, cd. K, Lovett 
(London, iSgO ); J. ^if^bter, /I History of Missions in India (igo8); 
The Church Missiofftme, Rnim> (July 1908); Contemporary Review 
(May 1908 and JunBTqlo). 
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east coast, established a mission in Orissa in 1831 which soon bore 
fruit; the Wesleyans were in Ceylon,My sore and the Kaveri valley, 
the London Missionary Society at the great military centres 
Madras, Bangalore and Bellary, agents of the American Board 
at Ahmednagar and other parts of the Mahratta country around 
Bombay. The headquarters of Hinduism, the Ganges valley, 
was occupied by the Baptists, the Church Missionary Society and 
the London Missionary Society, these entering Benares in 1816, 
i8i8 and 1820 respectively. Alexander Duff, a Scottish Presby¬ 
terian, had begun his great educational work in Calcutta, and 
Bible tract and book societies were springing up everywhere. 
Chaplains and bishops of the Anglican Church like James Hough 
in Tinnevelly, Henry Martvn in the north, Daniel Corrie in 
Agra, T. F. Middleton in Calcutta, and Reginald Heber all over 
India, were eagerly using their opportunities. In 1830 ten 
societies with 106 stations and 147 agents were at work; 1834 
.saw the founding of the Basel Mission on the west coast, the 
American Mis,sion in Madura, the American Presbyterian Mission 
in Ludhiana. It would be impossible to trace in detail the work 
done by the different societies since Carey's time. The task as 
it presented itself may be analysed as follows; (i) to replace the 
caste system and especially the oppressive supremacy of the 
Brahmins by a spirit of universal brotherhood and the estab¬ 
lishment of social and religious liberty; (2) to correct and raise 
the standard of conduct; (3) to attack polytheistic idolatry with 
its attendant immoralities; (4) to replace the pantheistic by a 
theistic standpoint; (5) to elevate woman and the pariah. 
Besides these matters which concerned Hinduism there was the 
problem of converting sixty million Mahommedans. The chiel 
methods adopted have been the following: (i) vernacular 
preaching in the large towns and on itineraries through the 
rural districts, a work in which native evangelists guided by 
Europeans and Americans played a large part. (2) Medical 
missions, which have done much to break down barriers of 
prejudice, especially in Kashmir under Dr fUmslie of the Church 
Missionary Society, and in Kajputanu at Jaipur under Dr 
Valentine of the United Presbyterians. (3) Orphanages, in 
which the Roman Catholics led the way and have maintained 
their lead. (4) Vernacular schools, a good example of which is 
seen in the American Board’s Madura Mission, (5) English 
education, in which the missionary societies have amply supple¬ 
mented the efforts of the government, outstanding examples 
being the Madras Christian College (Free Church of Scotland), 
so long connected with the name of Dr William Miller, the 
General Assembly .of Scotland's Institution at Calcutta, founded 
by Duff, Wilson College, Bombay (Free Church of Scotland), and 
St Joseph’s College (Roman Catholic) at Trichinopoly. Work 
of this kind is followed up in some centres by lectures and con¬ 
versations with educated Hindus. The Haskell Lectureship, 
which grew out of the Parliament of Religions in Chicago, belongs 
here. (6) Female education and zenana work. (7) Uplifting 
work among the Panchamas or low-castes, which has been 
strikinglv successful among the Malas (American Baptists) and 
the Madigas (I,ondon Missionary Society) of the Telugu-speaking 
country, who come in mass movements to the Christian faith. 

(8) Missions among aboriginal tribes, c.g. the Kols and Santals 
of Chota-Nagpur (Berlin Gos'sner Mission and the Society for 
the Propagation of the Gospel), and the tribes of the Khassia 
Mountains east ot Bengal (Welsh Calvinistic Methodists). 

(9) Christian literature, in which connexion the name of Dr John 
Murdoch will always be honourably rememljered. (10) Pastoral 
work and the care of the churches. 

The great changes that have been wrought in India, 
politically, commercially, intellectually and religiously, by the 
combined action of the British government and the Christian 
missions, are evidenced among other tokens by the growth of 
such societies as the Arya Samaj and the Brahmo Samaj. Ortho¬ 
dox Hindus, especially those whose social status and very liveli¬ 
hood are imperilled by the revolution, have shown their alarm 
either by open opposition, subjecting converts to every sort of 
caste coercion, or by methods of defence, e.g. Hindu tract 
societies and young men’s associations, which are modelled on 
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Christian oigaoizations. A counter reiormation can also be 
traced which attempts to revive Hinduism by purging it of its 
^ossness and allegorizing its fables and legends. A new Islam 
IS also a factor of the situation. Con^iaratively few converts 
liave been made from Mahommedanism to Christianity, and these 
have been chiefly among the learned. But there is a wide 
prevalence of free-thinking, especially among the younger and 
educated classes of the community. 

The special difficulties of mission work in India may be thus 
summarized, (i) Kacial antipathy, (z) The speculative rather 
than experimental and practical nature of the Hindu consciousness— 
historical proofs make no appeal to him. (3) The lack of initiative : 
in a land where the joint family system is everywhere and all power¬ 
ful, individualism and will-power are at a discount. (4) The ignor¬ 
ance and conservatism of the women. (3) An inadequate sense of 
sin. (b) The introduction of European forms of materialism and 
anti-Christian philosophy. Perhaps, too, the methods adopted by 
missionaries have not always been the wisest, and they have some¬ 
times failed to remember the method of their Master, who came " not 
to destroy, but to fulfil." In spite, however, of all the difficulties, 
permanent and increasii^ results have been achieved along all the 
lines indicated above. Tlie establishment of a strong native church 
is far from being the only fruit of the enterprise, but it is a fruit that 
can be gauged by statistics, and these arc sufficiently strikuig. In a 
necessarily inadequate sketch it is impossible to give more tliuii the 
barest mention to one or two other features of modem missionary 
achievement in India, e.g. the development of industrial schools, 
the establishment of a South India United Church, in which the 
Congregationalist agencies (London Missionary Sociel y and American 
Board) and the Presbyterians have joined forces, and the endeavour 
to tram an cfiicietit and educated native mmistry, which is being 
promoted especially at Serampur, where an old Danish dpgree- 
granling charter has been revived in what should become a Christian 
university, and at Bangalore, where Presbyterians, Congregational- 
ists and Wesleyans collaborate to staff and maintain a united theo¬ 
logical college. The government census for India and Burma (1901) 
gives a Christian population of 2,923.^41 (native Christians 2,b(>^,3ij) 
out of a total population of 294,301,050, or about 3 %. The inclu¬ 
sion of Portuguese and French possessions would ado about 350,000 
to the Christian total. Though the number does not seem relatively 
high, it is significant when compared with that of former censuses— 
in 1872, 1,517,997; in 1881, 1,8112,525 (increase 227 %); in 1891, 
2,284,380 (increase 22 (1%); in 1901,2,923,241 (increase of 28%). 
The inerease of 28% between 1891 and 1901'has often been compared 
with the fact that tile total population ol India only registered an 
increase of 2^ % in that decade. In the words of the Pioneer, 
" this is n hard fact which cannot be cx])lained away " and " the 
most remarkable feature of the returns.'' The increase was shared 
by every province and state in India. In 1910 there were 4614 
niissionaries (including wives), representing 122 societies, 1272 Indian 
ministers, and 34,095 other native workers, including teachers and 
Bible-women. 

The growth of the Protestant Native Christian community 
between 1851 and 1910 is shown in the following table . — 


shall connect Christianity with India's religious past, and piresent 
it as the true Vedanta or completion of the Veda and thus make it 
capable of appealing to the Hindu religious nature." 

It only remains to be said that the work of the missionaries 
individually and collectively has over and over again received the 
warmest recognition and praise from the highest officials of the 
Indian government. 

China.’—The earliest Christian missionaries to China, as to 
India, were the Nestorians (g.v.). Their work and that of the 
Roman Church, begun as the result of Marco Polo’s travels about 
1290, faded away under the persecution of the Ming dynasty 
which came to power about 1350. The next attempt was that 
of the French Jesuits, following on the visit and death of Xavier. 
They established themselves at Canton in 1582, and on the 
accession of the Manchu dynasty ^1644) advanced rapidly. In 
168s there were three dioceses, Peking, Nanking and Macao, with 
a hundred churches. The Oitoodox Eastern Church gained a 
footing in Peking in the same year, and established a college of 
Greek priests. Friction between Jesuits and Dominicans led 
to the proscription of Christianity by the emperor in 1724, 
missionaries and converts being banished. The story of modem 
missions in China begins with Robert Morrison (g.v.) of the 
London Missionary Society, who reached Canton in 1807, and not 
being allowed to reside in China entered the service of the East 
India Company. In 1813 he was joined by a colleague, William 
Milne, and in 1814 baptized his first convert. In 1829 came 
representatives of the American Board, in 1836 Peter Parker 
liegan his medical mission, and on the opening of the Treaty Ports 
the old edicts were withdrawn, and other societies crowded in to 
i a field more than ample. After the war of 1856 a measure of 
I official toleration was obtained, and the task of evangelizing the 
country was fairly begun. Though the missionaries were chiefly 
concentrated in the treaty ports they gradually pushed inland, 
and here the names of W. C. Burns, a Scottish evangelist, 
J. Hudson Taylor, the founder of the China Inland Mission, and 
James Gilmour, the apostle of Mongolia, arc pre-eminent. But 
for more than half a century China seemed the most hopele.ss of 
mission fields. The upper classes were especially anti-foreign, 
and the whole nation vaunted its superiority to the rest of man- 
I kind. In 1857 there were only about 400 baptized Protestant 
! Christians in the whole of China. Even after the removal of 
the edicts the old prejudices remained, and the missionaries 
were regarded as political emissaries, the forerunners of military 
aggression. Native Christians were stigmatized as traitors, 
“ followers of the foreign devils.” In 1870 there was a great out- 
I break concentrating in the massacres at Hankow and Tientsin; in 
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The Protestant community 111 liidiu in 1910 was over a niilliun 
strong, well distributed among the chief provinces, a fine spiritual 
force, easily first in female education, and rapidly growing in wealth, 
position and influence. A recent report of the Director of Public 
Instnicfion for the Madras Presidency says: " I have frequently 
called attention to the educational progress of the native Christian 
community. There can be no question, if the community pursues 
with steadiness the present policy of its teachers, that in the course of 
a generation it will have secured a preponderating position in all the 
great professions.” 

What India wants (as Nohili 300 years ago saw, and attempted, 
though by fatal methods of deceit, to supply) is a Christianity not 
foreign but native, not dissociated from the religious life of the land 
but its fulfilment. Though there are many Chri.stians in India 
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to-day, the Hindu still looks askance at Christianity, not because it is ' See A. H. Smith, Chinese. Characteristics', Vill 
a religion but because it is foreign. " India is waiting far her own and J. C. Gibson, Mission Problems and Mission 
divinely appointed apostle, who, whether Brahmin or non-Brahmin, China. 


- ... 1891 at Hunan and in 1895 at Ku Cheng there 

itive Agents. 1 were other attacks which were only pre- 

_ _ liminary to the Boxer uprising of 189^1900, 

I Unordained when 135 missionaries, besides 52 children 
I iTeachers. and perhaps 16,000 native Christians, whose 

—j.-heroism will always be memorable, perished, 

i often after horrible tortures. There is little 

* 1266 doubt that this savage outburst was 

1985 directed not against religious teaching 

2488 a.s such, but against the mtroduction of 

;f4b* customs and ideas which tended to weaken 
I ” the old power of the mandarins over the 

---- people. These leaders skilfully seized upon 

every breach of tradition to inflame popular passion, attacking 
especially the medical work as a pretext for mutilation, the 
schools as hotbeds of vice, and the orphanages as furnishing 
material for witchcraft. Out of the agony, however, a new 
China was bom. The growing power of Japan, seen in her wars 
with China and Russia, and the impotence of the Boxers against 
the European allies, made all classes in China realize their com¬ 
parative impotence, and the central government began a series 
of reforms, reorganizing the military, educational, fiscal and poli¬ 
tical systems on Western lines. Educational reforms be»me 
especially insistent, and modem methods and studies supplanted 
' See A. H. Smith, Chinese. Characteristics', Village Life in China; 
and J. C. Gibson, Mission Problems and Mission Methods in South 
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the immemorial Confucian type. Studente went in great 
numbers to japan, Europe and America, and the old contempt 
and hostility toward things Western gave place to respect and 
friendliness. Early in the 19th century the missionaries had 
not been able to do much by way of education, but the new 
openings were seized with such power us was possible, and while 
in 1876 tliere were 289 mission schools with 4909 pupils, in 1910 
there were 3129 schools with 79,823 .scholars. More significant 
still is the wuy in which the foremost Chinese officials have 
turned to missionaries like Timothy Richard and Griffith jobn 
for assistance in guiding the new impulse. The universities of 
Oxford and Cambridge, under the inspiration of Lord William 
Cecil, were interesting themselves in 1910 in a scheme for 
establishing a Christian university in Cliina. 

One of Morrison’s contemporaries hoped that after a century 
of mission work there might possibly be 2000 Christians in 
China. That number was reached in 1865, and in 1910 tliere was 
a Protestant community of 2:4,546 church members and baptized 
Christians. These numbers are more tlian double what they were 
in 1900. In addition there are more than a.s many adherents,* 
The excellence of the converts, upon the whole, is testified to by 
travellers who really know the case; particularly by Mrs Jlishop, 
who speaks of the “raw material " out of which they are made 
as “ the best stuff in Asia.” The total number of Prote.stant 
missionaries (including wives) in China in 19:0 was 4175, one to 
about 1100 sq. m., or to more than 100,000 Chinese. There are 
over 12,000 Chinese evangelists, Bible-women, teachers, &r. The 
Roman Catholic returns giyc 902,478 members and 390,617 c.itc- 
chumens. The work is carried on b)' eleven societies or religious 
orden with over 40 bishops and 1000 European priests, mostly 
Trench. A large feature of the work is the baptism of children. 
An important concession was obtained in i89<) by the French 
minister at Peking, with a view to the more effective protection 
of the Roman missions. The bishops were declared " equal in 
rank to the viceroys and governors,'' and the priests “ to the 
prefects of the first imd second class and their influence and 
authority were to cotrespond. The Anglican bishops agreed to 
decline these secular powers, as also did the lieads of other 
Protestant missions. It is alleged by some that the exercise of 
the powers gained by the Roman hierarchy was one cause of 
the Boxer outbreaks. Certainly their native adherents had their 
full share of persecution and massacre. 

The Anglican Church is not so strong in China as in some other 
iiclds; the Amencon Episcopalians wiae first in tlie field in liijs, 
followed by the Church Missionary Society (in 1844), which has had 
stirring succe.ss in Fu-Kien, and the Society for the PropaRalion of 
the Gospel in 1874. There are five dioci'ses, and in 1897 an eiHscopal 
conference was held in Shanghai. Since the Japanese Wai' the 
Scottisii and Irish Presbyterians have made wonderful progress in 
Manchuria; native cvangmsls do an increasing share of the work, and 
there is liardly any town nr village wifhout Cliristians. The London 
Mission has always been conspicuous for the contribulion made by its 
agents to linguistic and literary knowledge, the name of James 
Legge being an outstanding example; it is now, in eo-uperation with 
other societies, earnestly taking up the new educatiunal and medical 
openings. One of the most interesting features of missionary work 
in China is the comity that prevails among the workers of different 
societies and agencies. Thus in tqoy at the Centenary Conference 
in Shanghai, when many tojiies were discussed centring m fhe 
question of tlic native Chinese Churcli, a general declaration of faith 
and purpose was adopted, wluch, after setting out the fhings held 
in common, jiroceeded, “ We fra :kly recognize that we differ as to 
methods of administration and of church government; that some 
among ua ditler Irom others as to the administration of baptism; 
and that there are some differences as to tlie .statement of the doc¬ 
trine of predestination, or the election of grace. But wc unite in 
holding that these exceptions do not invalidate the assertion of 
our real unity in our common witness to the Gospel of the Grace of 
God." The conference rejiorted, " Wc have quite as much reason 
to be encouraged liy the net residt of the progress of Christianitv 
in China during fhe igth century as the early Christians had wiffi 
fhe progress of the Gospel in the Roman Empire during the first 
centnry." 

Japan and Xoraa* —The Christian faith was brought to Japan 
by I^rtuguese traders in 1542, followed by Xavier in r549. 

' See Contemporary Review (Feb. 1908), "Report on Christian 
Missions in China," by Mr F. W. Fox, Professor Macalister and Sir 
Alex, Simpson- 


{MISSION HELDS 

I'hi.s great missioitary was wdl received by the daimids (feudal 
lords), and though he remained only 2{ years, with the help of 
a Japanese whom he had converted at Malacca he organized 
many congregations. In 1581 there were 200 churches and 
150,000 Christians; ten years later the converts numbo'ed 
600,000, in 1594 a million and a hidf. Then came a time of 
repre-ssion and persecution under lyeyasu, whose second edict 
in 1614 rnndemncd every foreigner to death, forbade the entry 
of foreigners and the return of Japanese who had left the islands, 
and extinguished Christianity by fire and sword. The reopening 
of the country came in 1859, largely through American pressure, 
and in May of that year two agents of tlie Protestant Episcopal 
Church began work at Nagasaki. They were followed by others 
from the Presbyterian and Reformed Churches, and by their 
great intellectual ability, patience and tact these pioneers 
(S. R. Brown, J. C. Hepburn and G. F. 'Vcrbeck), as the Marquis 
Ito said, contributed very largely to the progress and develop¬ 
ment of Japan in the days when she was first studying the 
outer world. They did an immense amount of preparatory 
work along evangelistic, medical and educational lines, and 
skilfully gathered the youths of the country around them. The 
accession of a new mikado in t868 finally ended the old seclusion; 
financiers, engineers, artisans poured in from western Europe, 
and from America came bands of teachers, largely under mission¬ 
ary influence. In 1869 the American Board (Congregational) 
sent its first band; in 1870 Vcrbeck was called on to organize 
a scheme for national education. In 1872 the first Japanese 
Church was formed; in 1875 Joseph Neesima, who had been 
converted by a Russian missionary and then educated inAmerica, 
founded a Christian Japanese College, the Doshisha, in the sacred 
city of Kioto. Meanwhile the Christian calendar had been 
adopted and the old anti-Christian edicts removed. By 1889 
there were 30,000 Protestant communicants. It was at this 
time that the nation, conscious of its new life, began to be 
restive under the supercilious attitude of foreign nation.s, and the 
feeling of irritation was shared by the native Christian communi¬ 
ties. It .showed itself in a de.sirc to throw off the governance of 
the missionaries, in a criticism of Protestant creeds as not 
adapted to Japanese needs, and in a slackened growth numeri¬ 
cally and intensively. After a period of stress and uncertainty, 
due very largely to the variety of denominational creed and 
polity, matters assumed an easier condition, the missionaries 
recognizing the national characteristics and aiming at guidance 
rather than control. The war with China in 1894 marked a new 
chapter and initiated a time of Intense national activity; educa¬ 
tion and work lor women went forward rapidly. Missionaries 
went tlirough the island as never before, and their evangelistic 
work was built upon by Japanese ministers. In the war with 
Russia jajianesc Christianity found a new opportunity; on the 
battlefield, in the camp,at home, Christian men were pre-eminent, 
in 1902 there were 50,000 Church members; in 1910, 67,043; 
the total Protestant community in 1910 was about 100,000,and 
had an influence out of all proportion to its numbers; the Roman 
Church was estimated at 79,000, and the Orthodox Eastern 
□lurch (Russian) at 30,000. 

No sketch, however briel, can omit a reference to the Anglican 
bishop of South T6ky6, Edward Bickersteth (1850-1897), who 
from his appointment in 1886 guided the joint movement of 
English and American Episcopalians which issued in the Nippon 
Sei Kokwai or Holy Catholic Church of Japan, a national church 
with its own laws and its own missions in Formosa. In April 
1907 the Conference of the World's Student Christian Federation 
(700 students from 25 different countries) met in Tdkyo, and 
received a notable welcome from the national leaders in adminis¬ 
tration, education and religion. 

In Korea, the “ Hermit Nation,”-or as the Koreans prefer to 
say, “ The Land of the Morning Calm,” Christianity was intro¬ 
duced at the end of the 18th century by some members of the 
Korean legation at Pekin who had met Roman Catholic mission¬ 
aries. It took root and spread in spite of opposition until 1864, 
when an anti-foreign outbreak exterminated it. The door was 
reopened by the treaties of 1882-1886, and even before that 
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copies of the gospels had been circulated from the Mancbucia 
side. The Methodist Episcopal Church and the Presbyterian 
Board, both of America, entered the country in 1885, and were 
soon joined by similar agencies from Canada and Australia. 
The Anglican Church began work in 1890, the work was 
thoroughly planned, the characteristics of the people were care¬ 
fully considered, and the successes and failures of other mission 
fields were studied as a guide to method. The medical work won 
the favour of the government, and so wisely did the missionaries 
act, that during all the turbulent changes since 1884 they escaped 
entanglement in the pohtical disturbances and yet held the 
confidence of the people. The persistence and growth of Christi¬ 
anity among the Koreans is largely due to the fact that Chris¬ 
tianity had not been superimposed on them as a foreign organiza¬ 
tion. They had built their own churches and schools, adopted 
their own forms of worship and phrased their own beliefs. 
Korea vies with Uganda as a triumph of modern missionary 
enterprise. In 1866 there were not more than 100 Christians; 
official returns in igio show 178,686 Protestant.s, including 
72,000 church members and probationers ; and 72,290 Roman 
Catholics. Theological colleges, normal training colleges and 
higher and lower grade schools bear witness to an activity and 
a success which are truly remarkable. 

South-Eaat Asia and the East Indies. —The work of Christian 
missions in this area has had the double advantage of freedom 
from political and social unrest, and of comparatively little 
overlapping, each country as a rule being taken over by a single 
society. In Burma the American Baptists, whose work began 
with Ademirum Judson in 1813, are conspicuous, and have had 
marked success among the Karens or peasant class, where the 
pioneer was George Dana Boardrnan (1827). The Karen 
Chri.stian communities are strong numerically and have a good 
name for self-support. The Baptists have also stations in 
Arakan and Assam where they link up with the Welsh Calvinistit' 
Methodists (1845). The Society for the I’ropagation of the 
Go.spel and the Methodist Kpi.scopal Church work in and around 
Rangoon. In Siam again the Americans, e.spccially the Pres¬ 
byterians, have been most prominent. Medical work made an 
impression on the people and won the favour of the government, 
which lias always been cordial and has employed missionaries 
as court-tutors. Buddhism is at its best at Siam, and this and 
the enervating climate are responsible for the comparatively 
small direct success of Christian propaganda in Siam proper. 
In the Laos country to the north, however, much more has been 
done, and a healthy type of Christian community established. 
Native workers have done .something to carry the Gospel into 
the Krcnch colonics of Tongking and Annam. H^e the Roman 
missions are very extensive, and have over a million adherents, 
despite violent persecution before the French occupation. 

The peninsula and archipelago known as Malaysia presents a 
remarkable mingling of races, languages and beliefs. Tatar, 
Mahominedan and Hindu invasions all preceded the Portuguese 
who brought Roman Catholicism, and the Dutch who brought 
Protestantism. This last resulted in a great number of nominal 
conversions, as baptism was the passport to government favour, 
and church membership was based on the learning of the 
Decalogue and tlic Lord's Prayer, and on the saying of grace at 
meal times. In the Straits Settlement the foundations of modern 
missionary effort were laid by the London Missionary Society 
pioneers who were waiting to get into China; they were succeeded 
by the Society for the Propagation of the Gospel (1856), English 
Presbyterians (1875), Methodist Episcopalians (1884), who have 
a fine Anglo-Chinese College at Singapore, and the Church of 
England Zenana Society (1900). 

In the Archipelago most of the work has naturally been in 
the hands of the Netherlands Missionary Society (1812) and 
other Dutch agencies, who at first were not eacoura^ by the 
colonial government, but have since done well, especially in the 
Minahassa district of Celebes (150,000 members) and among the 
Bataks of Sumatra (Rhenish Mission). In Celebes and the 
Moluccas the work is now under the Colonial State Church. 
In Java the government has favoured Mahommedans (there is 
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active intercourse between the island and Mecca), but there are 
some 25,000 Christians and a training school and seminary at 
Depok neat Batavia. In Dutch Borneo the Rhenish Society 
is slowly m^ing headway among the Dyoks; in British Borneo 
the Society for the Propagation of the Gospel (1848) and the 
Methodist Episcopalians occupy the field. TTie total number of 
Christians in British Malaysia and the Dutch East Irdits is 
about 600,000 (including 57,000 Romoi Catholics). 

Western Asia and the lorldih Empire.' —^The American 
Presbyterians ami Congregationalists have the largest Protestant 
missions in these lands, working, however, mainly for the enlight¬ 
enment and education of tlie Oriental Christians. With the 
same object, though on different lines, the archbishop of Canter¬ 
bury’s Assyrian Mission seeks to influence the Nestwians. 
The Roman Catholics have extensive missions in these countries, 
directed at winning adherents to the unity of the Holy See from 
the Oriental Churches, which are regarded as schismatic and 
heretical. In this enterprise there has been great advance in 
Egypt among the Copts, and in 1899 the pope signalized “ the 
resurrection of the Church of Alexandria ” by appointing a 
patriarch fo Egypt, Libya and Nubia. Farther east, on the 
border.s of Turkey and Persia, the Roman and Russo-Greek 
Churches compete for the adhesion of the Ncstorians, Chaldeans 
and Armenians. The Franciscans, Dominicans, Lazarists and 
Jesuits are engaged in all tliese works. Direct work among 
Mahommedans is done, though with small result, by the North 
Africa Mission (non-denominational) and the Church Missionary 
Society. The Egypt, Palestine and Persia missions of the latter 
society have been largely reinforced and extended since 1884, 
medical work and women’s work being e.spccially prominent. 
Four cities in southern Persia are now occupied. Three missions 
just touch the borders of Arabia, viz. the United Free Church of 
Scotland at Aden, founded by Ion Keith-Falconer (1856-1887) 
son of the 9th earl of Kintore and Arabic professor at Cambridge; 
an American Presbyterian Mission on the Persian Gulf; and the 
Church Missionary Society’s Mission at Bagdad. The American 
Robert College at Constantinople and the work of the Friends’ 
Missionary Association in Syria arc honourable and successful 
enlerprise.s. The chief difficulties have been (i) the antagonism 
of the officials of the Oriental Churches, (2) the suspicion and 
hostility of Islam, (3) the jealousies, religious and political, 
connected with the Eastern Question. 

Missions in Christian Lands .—Australia has been referred to 
already (.see SotUh Seas, above). In the Western Hemisphere wc 
may distinguish tlie following : (i) Karly Roman Mtsstons began with 
the discovery of the eontiiient and practieally eeased in the middle 
of the 18th century. Conspicuous among their achievements was 
tlie eonvension of Mexico, 200,000 converts being enrolled witliin 
six years after the cajiture of llie capital (1521), and a million 
baptirod by the Franciscans alone within thirty years. Ill South 
America the passive character of tlie population made them subniLs- 
sive alike to the Spanish government and the Roman faith. Their 
natural devotion and their .su.sceptibility to pomp and ritual was a 
factor skilfully used by flic priests, but hardly anything was done 
to strengthen tlicir moral power. The influx of base European 
strata liclped to reduce the whole continent .south of Mexico in about 
a century to a level as low as that preceding the first mission. About 
itioo the Franciscans and Freiieli Jesuits began their work in North 
America and among the Indians did a successful work marked by 
much heroism. Tliey also enabled the Roman Church to keep iU 
hold on the French coloni.sts of Quebec and Montreal, and were 
pioneers in California. (2) Modern Missions in North America.-— 
Missions among the Red Indian tribes m the North-West Territories 
of both the United States and Ctinada have long been carried on by 
several societies. The first workers were Thomas Mayhew, junior, 
and John Eliot at Martlia's Vineyard (1O43) and Roxbury (1646). 
Bishop Whipple of Minnesota was justly called the Apostle of the 
Indians, so tar as the work of the American Episcopal Church was 
concerned. In the Canadian North-West the Church Missionary 
Society’s Missions have reached many tribes up to the sliores of the 
Polar sea, and made some thousands of converts. Even the wan¬ 
dering Eskimos, thanks to the Moravians, are maiidy Clmstiana 
The Anglican Churcli has nine dioceses in the province of Rupert s 
Land. The Roman Catholic missionaries also are scattered oyer 
these immense territories, and have a large number of Indian 
adherents. Besides the Oblates many are Jesuits from French 
Canada. The Russo-Greek Church ha.s a mission in Alaska, d ating 

' See J. Richter, A Htstory of Protestant Missions in the Ntar Bati 
(igro). 


MISSIONS 



598 


MISSIONS 


from the time when it was Russian territory, and various American 
lockucs arc also roprosentad. The total number of Indians n 
British North America is 99,000, of whom about 27,000 nre t 
pag^ and the rest are about equally divided between the 
an§ Roman Catholie Missions. (3) Central and 
Protestant missions to Indians here have teen very Ij^ited. 

Weltz did something in Dutch Guiana (c. it.yo), 

among the Arrawak Indians of Surinam (1738-1808). Since 1847 they 
have worked on the Mo.squito coast of Cenrial 

Missions ate at work in Mexico and adjacent countries. In the W^t 
India IslandB the nepro population has been reached by most of the 
larger British soeieties. The South American ^toionary 
founded bv the ill-lated Captain Allen Gardiner, l^nuich ^tended 
its work among the Indians of tlie interior of what has teen well 
called " the Neglected Continent it has been specially successful 
aCng the Araucaniaiis of Chile and the Paraguayan Chaco. Iheir 
work among the Fuegians drew a warm tribute front Charles Darwin. 
SevcrrAmerican missions are also at work. The Society for the 
Propagation of the Gospel has an important mission in British 
Gu"ana. But there are numerous I't'athen tribe., never yet reacte^ 
The Roman Church, which is dominant throughout the continent, 
has been engaged in serious struggles with the jtnti-rehpous tenden 
cies of the Reimblican governments, and L Annre de I i.^hse makes no 
rntmn of missions among the Indians. In fact tte W'897 
was obliged to send a severe rebuke to the clergy for th«r 'ack of co 
sistency and zeal. Protestant societies have done much to bring the 
Bible to the knowledge of the nominally Roman Catholic population. 

Rftsui.Ts OF Missions 

The Christian Church bases its missionary enterprise upon 
I he spirit, the example, and the commandment of its Founder, 
and regards the duty as just the same whether the results be 
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[RESULTS 

results. If, however, we are to take statistical returns for w^t 
they are worth, it is estimated that the Chnstians m heathen 
lands gathered by Protestant missions probably amount to 
five millions, and a similar total may be ascribed to Roman 
Catholic missions, making ten millions in all. This, however, 
includes adherents still under instruction for baptism, wd their 
children. The inner circle of communicant members is hardly 
more than one-third of the total. . 

Missions are however a far greater thing after all than simple 
proselytism. It would require many a volume to tell of what 
they have done for civilization, freedom, the exploration of 
unknown regions, the bringing to light of ancient literatures, 
the founding of the science of comparative religion, the broad¬ 
ening of the horizon of Christian thought in the homelands, 
and the bringing of distant peoples into the brotherhood of 
nations. These arc results that cannot be put into figures. 
While it is true that very diverse opinions are held concerning 
missions, it is indisputable that the most favourable testimonies 
come from those who have really taken the most pains to 
examine and understand their work. I he one discouraging 
feature, from the Christian point of view, is the bar_kward- 
ness of Christendom in its great enterpnse. If the Churches 
did their foreign work with the same energy which they throw 
i into their home work, the results would be very different. 

1 The figures given below are taken from a table compiled by 
i Dr D. L. Leonard, and refer only to Protestant missions to non- 
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large nr small. It appeals tn cummun sense, saying in e feet, 

“ If it be a fact that a Divine Person came into the world to 
bless mankind, all men ought tn know it, and have a right tn 
know it. However much or (if you will) little a Buddhist or a 
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Cliristian ami iion-Protestaiil jieoples The figures arc lor 1^17, 
and should be compared with those lu the Staln.ltcal Altai.. 
This list gives a total of 69 Foreign Missionary Societies, <‘I 1*'"=*' 
34 are American, ly Britisli, 10 German, and 6 other socitbPs. 
The statist ics for these (k) societies may be grouped as follows. 



American. 

British. 

GFRMAN. 

Other SociEXiiis.viK 
Paris Society, 

Swiss Romandc, 
Netherlands Socielies, 

Totals for 
Christendom. 

Totals for 1895 
(.showing growth 
between i895 and 
1907 ). 





Scandinavian Societies, 
dtc. 


Ordained Missionaries . . 

Laymeu. 

Unmarried women . . . ■ 

Ordained natives . . • 

Communicants (full members) . 
Numbers added in 1906 . . 

1 .Adherents. 

Schools . 

1 Scholars. 

1,911 

535 

>,527 
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54 . 5 ,lfk> 
(. 3 , 91(1 

I 28(.,2 59 

8,855 
! 344,213 
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i,73*> 
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■ 28,868 

1 , 302,903 

4,028 

1.477 

2,578 

4,295 

995,793 

63,081 

2 , 770,801 

19,384 

78 ^ 1,002 


Moslem may need to know of Christ, he certainly ha,s a r ami to 
be told of Him. The responsibility, if there be any, of believi^, 
rests with the individual told; the responsibility of telling him 
rests with the Christian Church.” On this.yiew of the matter, 
results, however desirable, are no certain test of a mission doing 
its work. A mission in Persia, with its handful of converts, has, 
on this view, a.s mHoh right to support and appreciation as a 
mission in soutbeintndia with its tens of thousands. Again, 
on the hypothesis.tWt Christianity is true, the stetistes at a 
particular period ,*!* no test of success at all. For m them 
dead art rut cMmUd; and the converts who are already dead 
ar*—at least in respect of individual salvation—the surest ol 


1895 . . . .(2.7*4,194 I9u6 . . . i4-^5b.o29 

1900 . . . Z.I.W.ei.S 1907 • • ■ * 4 . 47 . 1 . 93.1 

1905 . . • (3.932.377 . . , 

A world missionary conference was held at Edinburgh in June 
TQTO which aimed at making, on a scale far more cqmjirriionsive 
than’had been previou.sly atlemptcd, a-thorough and scienlite stiidy 
of the problems involved in the relation of 

rhri.rian world. For two years preceding the coiilerente eignt 
^p^rmnyf^missio ns investigated the followme questio ns; 

Atlas {igio) puts it at (5,071,225. of which 
’British and American societies each find about (2,000,000, and 
German societies ( 427 i 4 J 5 . 
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copies of the gospels had been circulated from the Mancbucia 
side. The Methodist Episcopal Church and the Presbyterian 
Board, both of America, entered the country in 1885, and were 
soon joined by similar agencies from Canada and Australia. 
The Anglican Church began work in 1890, the work was 
thoroughly planned, the characteristics of the people were care¬ 
fully considered, and the successes and failures of other mission 
fields were studied as a guide to method. The medical work won 
the favour of the government, and so wisely did the missionaries 
act, that during all the turbulent changes since 1884 they escaped 
entanglement in the pohtical disturbances and yet held the 
confidence of the people. The persistence and growth of Christi¬ 
anity among the Koreans is largely due to the fact that Chris¬ 
tianity had not been superimposed on them as a foreign organiza¬ 
tion. They had built their own churches and schools, adopted 
their own forms of worship and phrased their own beliefs. 
Korea vies with Uganda as a triumph of modern missionary 
enterprise. In 1866 there were not more than 100 Christians; 
official returns in igio show 178,686 Protestant.s, including 
72,000 church members and probationers ; and 72,290 Roman 
Catholics. Theological colleges, normal training colleges and 
higher and lower grade schools bear witness to an activity and 
a success which are truly remarkable. 

South-Eaat Asia and the East Indies. —The work of Christian 
missions in this area has had the double advantage of freedom 
from political and social unrest, and of comparatively little 
overlapping, each country as a rule being taken over by a single 
society. In Burma the American Baptists, whose work began 
with Ademirum Judson in 1813, are conspicuous, and have had 
marked success among the Karens or peasant class, where the 
pioneer was George Dana Boardrnan (1827). The Karen 
Chri.stian communities are strong numerically and have a good 
name for self-support. The Baptists have also stations in 
Arakan and Assam where they link up with the Welsh Calvinistit' 
Methodists (1845). The Society for the I’ropagation of the 
Go.spel and the Methodist Kpi.scopal Church work in and around 
Rangoon. In Siam again the Americans, e.spccially the Pres¬ 
byterians, have been most prominent. Medical work made an 
impression on the people and won the favour of the government, 
which lias always been cordial and has employed missionaries 
as court-tutors. Buddhism is at its best at Siam, and this and 
the enervating climate are responsible for the comparatively 
small direct success of Christian propaganda in Siam proper. 
In the Laos country to the north, however, much more has been 
done, and a healthy type of Christian community established. 
Native workers have done .something to carry the Gospel into 
the Krcnch colonics of Tongking and Annam. H^e the Roman 
missions are very extensive, and have over a million adherents, 
despite violent persecution before the French occupation. 

The peninsula and archipelago known as Malaysia presents a 
remarkable mingling of races, languages and beliefs. Tatar, 
Mahominedan and Hindu invasions all preceded the Portuguese 
who brought Roman Catholicism, and the Dutch who brought 
Protestantism. This last resulted in a great number of nominal 
conversions, as baptism was the passport to government favour, 
and church membership was based on the learning of the 
Decalogue and tlic Lord's Prayer, and on the saying of grace at 
meal times. In the Straits Settlement the foundations of modern 
missionary effort were laid by the London Missionary Society 
pioneers who were waiting to get into China; they were succeeded 
by the Society for the Propagation of the Gospel (1856), English 
Presbyterians (1875), Methodist Episcopalians (1884), who have 
a fine Anglo-Chinese College at Singapore, and the Church of 
England Zenana Society (1900). 

In the Archipelago most of the work has naturally been in 
the hands of the Netherlands Missionary Society (1812) and 
other Dutch agencies, who at first were not eacoura^ by the 
colonial government, but have since done well, especially in the 
Minahassa district of Celebes (150,000 members) and among the 
Bataks of Sumatra (Rhenish Mission). In Celebes and the 
Moluccas the work is now under the Colonial State Church. 
In Java the government has favoured Mahommedans (there is 
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active intercourse between the island and Mecca), but there are 
some 25,000 Christians and a training school and seminary at 
Depok neat Batavia. In Dutch Borneo the Rhenish Society 
is slowly m^ing headway among the Dyoks; in British Borneo 
the Society for the Propagation of the Gospel (1848) and the 
Methodist Episcopalians occupy the field. TTie total number of 
Christians in British Malaysia and the Dutch East Irdits is 
about 600,000 (including 57,000 Romoi Catholics). 

Western Asia and the lorldih Empire.' —^The American 
Presbyterians ami Congregationalists have the largest Protestant 
missions in these lands, working, however, mainly for the enlight¬ 
enment and education of tlie Oriental Christians. With the 
same object, though on different lines, the archbishop of Canter¬ 
bury’s Assyrian Mission seeks to influence the Nestwians. 
The Roman Catholics have extensive missions in these countries, 
directed at winning adherents to the unity of the Holy See from 
the Oriental Churches, which are regarded as schismatic and 
heretical. In this enterprise there has been great advance in 
Egypt among the Copts, and in 1899 the pope signalized “ the 
resurrection of the Church of Alexandria ” by appointing a 
patriarch fo Egypt, Libya and Nubia. Farther east, on the 
border.s of Turkey and Persia, the Roman and Russo-Greek 
Churches compete for the adhesion of the Ncstorians, Chaldeans 
and Armenians. The Franciscans, Dominicans, Lazarists and 
Jesuits are engaged in all tliese works. Direct work among 
Mahommedans is done, though with small result, by the North 
Africa Mission (non-denominational) and the Church Missionary 
Society. The Egypt, Palestine and Persia missions of the latter 
society have been largely reinforced and extended since 1884, 
medical work and women’s work being e.spccially prominent. 
Four cities in southern Persia are now occupied. Three missions 
just touch the borders of Arabia, viz. the United Free Church of 
Scotland at Aden, founded by Ion Keith-Falconer (1856-1887) 
son of the 9th earl of Kintore and Arabic professor at Cambridge; 
an American Presbyterian Mission on the Persian Gulf; and the 
Church Missionary Society’s Mission at Bagdad. The American 
Robert College at Constantinople and the work of the Friends’ 
Missionary Association in Syria arc honourable and successful 
enlerprise.s. The chief difficulties have been (i) the antagonism 
of the officials of the Oriental Churches, (2) the suspicion and 
hostility of Islam, (3) the jealousies, religious and political, 
connected with the Eastern Question. 

Missions in Christian Lands .—Australia has been referred to 
already (.see SotUh Seas, above). In the Western Hemisphere wc 
may distinguish tlie following : (i) Karly Roman Mtsstons began with 
the discovery of the eontiiient and practieally eeased in the middle 
of the 18th century. Conspicuous among their achievements was 
tlie eonvension of Mexico, 200,000 converts being enrolled witliin 
six years after the cajiture of llie capital (1521), and a million 
baptirod by the Franciscans alone within thirty years. Ill South 
America the passive character of tlie population made them subniLs- 
sive alike to the Spanish government and the Roman faith. Their 
natural devotion and their .su.sceptibility to pomp and ritual was a 
factor skilfully used by flic priests, but hardly anything was done 
to strengthen tlicir moral power. The influx of base European 
strata liclped to reduce the whole continent .south of Mexico in about 
a century to a level as low as that preceding the first mission. About 
itioo the Franciscans and Freiieli Jesuits began their work in North 
America and among the Indians did a successful work marked by 
much heroism. Tliey also enabled the Roman Church to keep iU 
hold on the French coloni.sts of Quebec and Montreal, and were 
pioneers in California. (2) Modern Missions in North America.-— 
Missions among the Red Indian tribes m the North-West Territories 
of both the United States and Ctinada have long been carried on by 
several societies. The first workers were Thomas Mayhew, junior, 
and John Eliot at Martlia's Vineyard (1O43) and Roxbury (1646). 
Bishop Whipple of Minnesota was justly called the Apostle of the 
Indians, so tar as the work of the American Episcopal Church was 
concerned. In the Canadian North-West the Church Missionary 
Society’s Missions have reached many tribes up to the sliores of the 
Polar sea, and made some thousands of converts. Even the wan¬ 
dering Eskimos, thanks to the Moravians, are maiidy Clmstiana 
The Anglican Churcli has nine dioceses in the province of Rupert s 
Land. The Roman Catholic missionaries also are scattered oyer 
these immense territories, and have a large number of Indian 
adherents. Besides the Oblates many are Jesuits from French 
Canada. The Russo-Greek Church ha.s a mission in Alaska, d ating 

' See J. Richter, A Htstory of Protestant Missions in the Ntar Bati 
(igro). 
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600 Mississippi 


(<* TaUahatta Bohzstoiie) formation lies south-westward from the 
iast-oameU v» a itnp 10-30 m. wide, whose south-eastern extrem¬ 
ity is the inUasecttOD of the 32nd meridian with the Alabama 
boundary, ia charactcriaed by bods of aiununous and white 
sandstone, aluminous and siliceous clay-stone, (juartzitic sandstone, 
and (froen sand and niavls. Ihe calcareous Claiborne of Claibome- 
Lisboo lormation-gToup lies south of the last, in a wedge-like strip 
with the apex on the Alabama boundary; it is a senes of clays and 
sands, ric^ lossibferims. The Jackson formation south-west of 
the Lisbon bods, is made up chiefly of grey calcareous clay marls, 
bluish lignitic clays, green-sand and grey siliceous sands. Basilo- 
saurus (or /.euglodon) bones arc found only in ^ Jackson marls, 
and otlier marine lossils are abundant. I'lie miiBium thickness of 
the formation is 240 ft. i'lie Vicksburg formation bos next m order 
south-west, in a narrow strip of fairly regular width which alone 
of the Tertiary lormations nins as far west as the Mississippi River; 
it is probably nowhere more than no ft. deep. It is characterized 
by semi-crystalline limestones and blue and white sandy marls. 
Marine fossils are very abundant in the marl. The Grand Gull 
grou]), of formations of diflorent ages, consisting of sands, sandstones 
and clays, and showing a lew fossil plants, but no marine lossils, 
cxtcntls’southward trom tlie last to within a lew miles of the coast, 
and is 750-800 ft. deep. 

Til* older tormatioii of the yualernary jicriod is the Lafayette 
(also called " Orange-sand " or " stratilied drift”), which imme¬ 
diately overlies all Uie Cretaceous groups except the prairies of the 
Selma clialk, and all the Tertiary except Uie Porters Creek and 
Vicksburg formations and parts of the Jack.son. Its depth vanes 
trom a few feet to over joo ft. (in the southern part of tlie state), 
and It forms the body of most of the liills in the. state. Its materials 
are pebbles, clays and sands of various colours from while to deep 
red, tinged with peroxide of iron, which .sometimes cements the 
pebbles and sands into comjiact rocks. The shapes of tliesc ferrugin¬ 
ous sandstones are very fantasbc—tubes, hollow spheres, plates, &c., 
being common. The name stratihed driJ t has been used to indicate 
Its connexion with the northern drift. The fossils are few, and in 
some case.s probably derived trom the underlying formations. 
Well-worn pebbles of amorphou.s quartz (agate, chalcedony, jasper, 
lie,) are found m the stratified drift along the western side of the 
Tertiary region of the sUtc, and from Columbus northward. Tlie 
second Quaternary formation is the Port Hudson, occurring within 
JO m. of the Gufjf coast, and, witli alluvium, in flic 'Vazoo Delta. 
Heavy days, gravel and sands, containing cypress slumps, drift¬ 
wood and mastodon bones, are characleristic. The loess or bluff 
formation lies along the bluffs bordering the Bottom, ne^Iy con¬ 
tinuously through the state. Its fine-grained, unstralifiecl silt 
contains the remains of many terrestrial animals, including fifteen 
mammals. 

i-'atma.—Among tlie more common species of game are squirrels, 
(xiossums, musk-rats, rabbits, raroous, wild turkeys, " partridges 
(quail, or Bob 'White), geese, and ducks; deer, black bears, grey (or 
tiniber) wolves, black wolves and ” wild cats ” (lynx), once common, 
have become rare. Alligators inhabit the southern river-bottoms, 
and there arc some rattlesnakes on the uplands. Among a great 
variety of song-birds the mocking-bird is promment; tlie parakeet 
ia found in the southern part of the state. Buftalo-flah, paddle-fish, 
catfish, drum, crappie, black bass, rock bass, German carp, sturgeon, 
pike, porch, cels, suckers and shrimp inhabit Uie waters of Uie 
Mississippi and its tributaries, and oysters, shrimp, trout, Spanish 
mackerel, channel bass, black bass, sheepshead, mullet, croakers, 
pompano, pinfash, bluefish, flounders, crabs and terrapin arc obtained 
from the Mississippi Sound and the rivert flowing into it. 

i-'lofB.—Originally Mississippi was almost entirely covered wiUi 
a growth of forest trees of large size, mostly deciduous; and in 1900 
about seven-tenths of its area waa,still classed as timber land. 
The north central part of the .stat^pfiown as the " flat woods, is 
level and heavily forested. There *re more than 120 species of 
trees in the state, 15 of oak alone. The most valuable species for 
lumber are the long-leaf pine which is predominant in Ahc low 
southern third of the stale, sometimes called the " cow-couiitry ; 
the short-leaf pine, found farther north; the white oak, quite widely 
distributed; cotton-wood and red gwn, found chiofly on the ricfi 
alluvial lands; and the cypress, found chiefly in the marshes of 
the Delta. The beautiful live oaks and magnolias grow only 
in the south of the stale; the holly in the lowlands; and the finest 
species of pecan, in the Delta. The sassafras, persimmon, wild 
cherry and Chickasaw plum are found in all paids of the state. 
The grape, Ogeechee lime {Nyssa capitata) and pawpaw are also 
native fruits. Among indigenous shrubs and vines are the black¬ 
berry, dewberry, strawberry, yellow jasmine, mistletoe and poison- 
oak ; aod among medicinal herbs are horehound, ginger and pepper¬ 
mint. Here, too, grows Hpanish moss, used by upholsterers. 

C/iiwoto.—The southern latitude, the low elevation and the prox¬ 
imity to the Gull of Mexico produce in southern Mississippi a rather 
mild and equable climate, but to the northward the extremes inorease. 
The Dormm annu^ tempemture for the state is 64“ F.; on the coast 
it is 67" F., and on the northern border it is Oi* F. During a period 
of twenty years, from January 1887 to December 190^ extremes of 
temoerature at Biloxi, on the coast, ranged from 1° F. to foo F.; 
dumg nearly the same period at Pontotoc, in the north-eastern part 


of the state, they ranged from — 11° F. to 105° F. The greatest 
extremes record^ were — 15' F. at Aberdeen, Monroe county, on 
the 13th of February 1899, and 107° F. at several places in July 
and August of different years. January is the coldest month, and 
July is tlie warmest. During the winter the normal temperature 
decreases quite steadily from south to north; thus the mean tempera, 
ture in January at Biloxi is 51° F., at Meridian, in the east central 
part, it is 4(1° F., and at Pontotoc it is 43" F. But during tlie 
summer, temperatures are affected as much by altitude as by lati¬ 
tude, and the coast is cooled at night by breezes from the Gulf. The 
July mean is 82” F. at several places in the southern part of the state, 
and at U^zoo city, in the west central part, it is 83° F. The normal 
annual precipitation for Mississippi is about 51 in.; for the southern 
half, 54 in., and for the northern Imlf, 49 in. An average of 4 in. 
of snow^lls in the northern half, but south of Natchez snow is 
seldom An. Nearly one-third of the rain falls in J anuary, February 
and March; July, al«), is one of the wet months. The driest season 
is in September and October, The prevaibng winds arc from the 
south-oast; but the raiu-bea|i||gjipnds are chiefly from the south¬ 
west, and the high winds froilRniFwest and north-wesU 

Soils. —The mast fertile soil is the alluvium of the Delta, 
dopasited during tlie uverllow|^ the Mississippi. Others that aie 
exceedingly productive are tlsKick calcareous loam of the prairies, 
the calcareous silt of the bUilrwlt along the eastern border of the 
Delta, and the brown loam of the table-lan<l in the central part ol 
the state. Of inferior qualitjfilBre the yellow loam ol the hills in 
the north-east and the sandy-feam in the pine belt of the south. 
Throughout the southern portion .sand is a large ingredient, and to 
the northwnrd there is more or less lime. 

Agriculture .—Mississippi is devoted largely to tlie cultivation of 
cotton. Of the total land area of the state, 18,240,73(1 acres ((11-3 %) 
were, in iqoo, included in farms, and tlie improved farm land in- 
creaseil from 4,209,146 acres in 1870 to 7,594,428 acres (4i'0 % of 
all farm land) in iqoo. After the abolition of slavery, farms griatlv 
decreased in size and increased m number; tlie number grew from 
68,023 m 1870 to 220,803 in 1900; the average size fell from 369-7 
acres in i860 to 82-6 acres in igoo. Of the total numbi r ol farms in 
igoo, 81,412 were worked by owners or part o-wners (00,585 by 
wiiites and 20,827 by negroes); 70,699 were worked by cash tenants 
(23,505 by whites and 57,194 by negroes); and 67,153 were worked 
by share tenants (16,748 by whites and 50,403 by negroes). 

The acreage of cotton increased trom 2,1011,215 acres in 2879 to 
3,220,000 in 1907; the yield increased from 936,211 bales in 1879 to 
1,468,177 bales in 1907. Cotton is grown in every county ol the 
sl.ite, but the large yields are in tlie Delta (Bolivar, Coaohma, Wasli- 
ingfon, Yazoo and Leflore counties), the greatest cotton-producing 
region of the world, and in Monroe, Lowndes and Noxubee counties 
on the Alabama border. The .acreage of Indian corn in igo;? was 
2,500,000 acres and fhc crop 42,500,000 bushels. The profliiction of 
other cereals decreased during the latter half of the 19th century : 
oats, from 1,959,620 bushels m 1B79 to 1,(121,000 bushels in 1907; 
wheat, from 587,925 bushels in 1859 to 22,000 m 1907; rye, from 
39,474 bushel's in 1859 to 963 bushels in 1899, after which year the 
croii has been negligible: and rice, from 2,719,856 fti in 1849 to about 
1,080,000 Ib in 1907. Tlio largest Indian-corn producing districts 
are nearly the same as those wfuch produce the must cotton; oats 
and wheat are grown chiefly in the north-enstern quarter ol tlie 
state, and rice in the south-western quarter. 

Between 1850 and 2907 dairy cows increased from 214,-232 to 
330,000; other"neat cattle 1mm 529,739 to 589,000; sheep decreased 
from 304,929 to 281,000; swine decreased from 2,582,734 to 2,316,000; 
horses increased from 115,4(10 to 260,000, and mules from 54,547 to 
279,000. 

Sugar-cane is grown principally in the southern part of the stale, 
but sorghum-cane is grown to .some extent in nearly every counti'. 
Sweet potatoes, white potatoes and onions also are important 
crops. The greatest relative advance between 2889 and 1899 m 
any branch of agriculture was made in the growth of market-garden 
produce and small fniits; for old pine lands, formerly considered 
useless, had been found valuable for the pin-po.se. The number of 
orchard trees increased nearly 100 % within the same decade. At 
Crystal Springs tomatoes were first successfully grown (or the market 
(2874-1876). Orehard trees and grape-vines are widely distributed 
throughout the state, but with the exception of peaches their yield 
is greater in the northern portion. 

Lumber .—Mississippi ranks high among the southern states in the 
production of lumber. Its timber-land in 1900 was estimated at 
32,300 sq. ni. From the extreme south most of tlie merchantable 
tiinlMr bad been cut, but immediately north of this there were still 
vast quantities of valuable long-loaf pine; in the marshes of the 
Delta was much cypress, the cotton-wood was nearly exhausted, 
and the gum was being used as a suljstitute for it; and on^the rich 
upland soil were oak and red gum, also cotton-wood, hickory and 
maple. The lumber and limber product increased in value from 
$1,920,335 in 1880 to $24,035,539 m 2905. Pine stumps and waste 
limbs are utilized, notably at Hattiesburg, for the manufacture of 
charcoal, tar, creosote, turpentine, &c. 

FisAeriM.—Fishing is a minor industry, confined for the most part 
to the Mississippi Sound and neighbouring waters and to the Missis¬ 
sippi and Yazoo rivers. Tlie most valuable branch is the oyster 
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fishery the reels in the Sound, much developed since 1880. The 
shrimp finery, too, grew during toe same perioth About 40 % oi the 
total catch oi the state is made by the inhabitants oi Harrison 
county tin the Gull oi Mexico. 

Minerals. —The mineral wealth oi the state is limited. Clays and 
mineral waters are, however, widely distributed. Large quantities 
oi mineral water, sulphur, chalybeate and lithia, bottled at Meridian, 
Kaymond and elsewhere, are sold annually. The state contains 
d^osits 0) iron, gypsum, marl, phosphate, lignite, ochre, glass-sand, 
trijrali, iuller's earth, limestones and sandstones; and ihere are small 
gas flows in the Yazoo Delta. 

Manufactures. —The lack oi mineral resources, especially oi coal 
and iron, oi a good harbour (until the improvement oi Guliport), 
and oi an adequate supply oi labour has discouraged most kinds oi 
manuiacturing. The value of all the total factory product was 
S 57 ) 45 Ii 445 in 1905, when a little more than three-fourths was 
represented by lumber and timber products, cotton-seed oil and 
cake, and cotton goods. Ihe leading manufacturing centres arc 
Meridian, Vicksburg, Jackson, Natchez and Biloxi. 

Transport. —Along the entire western border oi the state the 
Mississippi Kiver is navigable for river steamboats. On the south¬ 
ern border, the Mi-ssiasippi Sound afiords safe navigation for small 
coasting vessels, and irom Guliport (ty m. W.S.W. of Biloxi) to Ship 
Island, which lias one of the best harbours on the entire Gulf Coast, 
the Gulf & Ship Island Kailroad Company, with the co-operation 
of the United States Government, in 1901 began to dredge a channel 
joo ft. wide and 19 ft. at mean low water, and to construct an anchor¬ 
age basin (completed in 190(1) at Gulfport, J m. long and J m. wide, 
and 19 ft. deep, In June 1908 the maximum low water draft of 
the channel and the basin was 19 ft. The Gulfport project reduced 
freight rates between Guliport and the Atlantic seaboard cities and 
promoted the trade of Guliport, which is tlie port of entry for the 
Pearl liiver customs district. Its imports for 1909 were valued 
at 582,028 and its exports at $8,581,471. The Yazoo. Tallahatchie, 
Yalobusha, Sunflower, Big Black. Pascagoula and Pearl rivers arc 
also navigable to a limited extent. The first railway in Mississippi 
was completed from Vicksburg to Clinton m 1840, but tlie state 
had suffered severely from the panic of 2837, and in 1S50 it had only 
73 m. of railway. .This was increased to 8(12 m. by 1800. The 
Civil War then interfered, and in 1880 the mileage was only 1127 m. 
During the next decade it was a little more than doubled, and at 
the close oi 1908 it was yqtb’Sy m. The principal lines are the 
Illinois Central, the Yazoo & Mississippi Valley, the Southern, ihe 
Mobile & Ohio, the New Orleans & North-eastern, the Kansas City 
Memphis & Birmingham, the Mobile Jackson & Kansas City, the 
Alahamu & Vicksburg, and the Gulf & Ship Island. 

Population. —The population increased from 1,131,,?97 in 
1880 ■ to 1,289,600 in 1890, or 14“^, within the decade, and by 
1900 it had grown to 1,551,270 (9g'48% native-born), a further 
advance of 2o’3 %. The density of population in 1900 was 
. 33 'S ppr m. ; 641,200, or 41 ■3“/,, were whites; 907,630, 
or 58‘5 %, were negroes; 2203 were Indians, and 237 were 
Chinese; in eight counties of the Delta the ratio of negroes 
to whites was almost 7 to i. The Indians arc descendants 
of the Choctaw tribe; they arc all subject to taxation, and most 
of them live in the east central part of the state. The principal 
religious denominations are the Baptist (371,518 in 1906) and 
the Methodist (212,105 in 1906). The cities and towns having a 
population in 1900 of 4000 or more were : Vicksburg. Meridian, 
Natrhez, Jackson, Greenville, Columbus, Biloxi, S'azno City, 
McComh and Hattiesburg. 

Gatiernmenl .—The chief special object of the present constitu¬ 
tion, adopted on the ist of November i8yo, was to preserve 
in a legal manner the supremacy of the whites over the ignorant 
negro majority. In addition to the ordinary suffrage qualifi¬ 
cations of age, sex, and residence, the voter must have paid 
all taxes due from him for the two years immediately preceding 
the eleetion, and he must be able to read any section of the 
constitution or “ be able to understand the same when read 
to him, or ^ve a reasonable interpretation thereof.” The 
former provision, strengthened by a poll-tax for school purposes 
assessed on adult males, affects both white and blacks; the latter, 
owing to the discretion vested in the election officers, affects 
(in practice) mainly the blacks. The chief executive officials are 
the governor, lieutenant-governor, secretary of state, treasurer, 
auditor, attorney-general, and superintendent of education. 
All are chosen for terms of four years, and the governor, 
treasurer, and auditor are ineligible for immediate re-election. 

' The population at each ol the preceding censuses was : 8850 in 
1800; 40,352 in 1810; 75,448 in 1820; 136,621 in 1830; 375,651 in 
1840; 606,520 in 1850; 791,305 in i860; and 827,922 in 1870. 


The method of election Ls jieculiar, being based in part upon 
the national presidential model. Each county or legislative 
district casts as many electoral votes as it has members in ^e 
state house of representatives, and a majority of both the 
electoral and the popular- vote is required. If no one has 
such a majority, the house of representatives chooses one of 
the two who have received the highest number of popular votes; 
(but this is really a provision never executed, as the Democratii: 
nominees are always elected without any serious opposition. 
The governor is empowered to call extraordinary sessions of the 
legislature, to grant pardons and reprieves, and to exercise a 
power of veto which extends to items in appropriation bills; a 
two-thirds maj^^ of the legislature is necessary to pass a bill 
over his veto. Ifcis appointing power is not very extensive, as 
nearly all officials, except judges, are elected by popular vote. 

The legislature consists of a senate and a house of represen¬ 
tatives, chosen every four years. It meets in regular session 
quadrennially, in special sessions in the middle of the interval to 
pass the appropriation and revenue bills, and in extraordinary 
session whenever tlie governor sees fit to call it. Revenue mea¬ 
sures may originate in either house, but a three-fifths vote in 
each is necessary to their enactment. The constitution goes into 
minute detail in prohibiting local, private and special legislation. 

The judiciary consists of a supreme court of three judges, 
thirteen (1908) circuit courts, seven (1908) chancery courts, 
county courts and justice of the peace courts. Under the con¬ 
stitution of 1890 tlie governor, with the consent of the senate, 
appoints supreme court judges for a term of nine years, and 
circuit and chancery judges for four years. The local judicial 
authorities are the eounty board of supervisors of five members 
and^^ justices of the peace. 

Illll^ther county officials are the sheriff, coroner, treasurer, 
assessor, surveyor and superintendent of education. The 
superintendent is chosen by the state board of education except 
in those counties (now all or nearly all) in which the legislature 
Ims made the office elective. The courts have interpreted this 
to mean that the manner of selection need not be uniform {Wynn 
V. State, 67 Miss. 312), a rule which would possibly apply to 
other local offices. The intention seemed to be to permit the 
appointment of officials in counties and districts where there was 
iuiy likelihood of negro supremacy. 

Mississippi has taken a Icadiupf part in the movement to bring 
about the removal of the eummon law disabilities of married women, 
the first statute for that purpose having been passed in 1839. Under 
the present constitution they are “ fully emancipated from all dis¬ 
ability on account of coverture," and are placed on an equality with 
their husbands in acquiring and disposing of property and in making 
contracts relative thereto. A divorce may be granted only to one 
who has lived for at least one year in the state: among the recogniz^ 
causes for divorce are desertion for two years, cruelty, insanity or 
physical incapacity at time of marriage, habitual drunkenness or 
excessive use of opium or other drugs, and the conviction of either 
party of felony. The homestead of a householder (with a family) 
who occupies it may be held exempt Irom sale for the collection of 
debts other than those for purchase-money, taxes, or improvements, 
or for the satisfaction oi a judgment upon a forfeited recognizance 
or bail-bond, but a homestead so exempted is limited to I3000 in 
value and to i6u acres of land. A considerable amount of personal 
properly, including furniture, a small library, provisions, tools, agri¬ 
cultural implements, livestock and the proceeds of a life insurance 
policy, is also exempt from seizure for the satisfaction of debts. Since 
1909 the sale of intoxicating liquors has been prohibited by statute. 

Penal and Chartiable InsUiutions .—The peniteutiary at Jackson 
was established under an Act of 183O, was erected in 1838-1839, 
was opened in 1640, was burned by the h'ederals in 1863, and was 
rebuilt in i86(>-i867. The board of control is composed of the 
governor, attoruey-general and the three railroad commissioners. 
The convict lease system was abolished by the constitution of 1890 
(the provision to take effect on the 31st of December 1894), and state 
farms were purchased in Kankiu, Hinds and Holmes counties. As 
these were insufficient to give employment to all the prisoners, some 
were put to work on Yazoo Delta plantations on partnership con¬ 
tracts. Under an act of 1900, however, 13,889 acres of lana were 
purchased in Sunflower county; and there and at Tchula, Holmes 
county, and at Oakley, Hinds county, the negro convicts—-the white 
convicts are on the ^nkin county farm—are kept on several large 
plantations, with saw-mills, cotton gins, &c. Under a law of 1906 
these farm penitentiaries are controlled by a board of three trustees, 
elected by the people; they are managed by a superintendent, 
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appointed onc(.‘ every ioui years by tbu governor. The ebaritaUe 
instituliuns oi the stale are supcrvi^t-d by separate boards oi trustees 
appointed by the governor. Tlie state insane hospital, opened at 
Jackson in 1856 {act of 1848), in time became overcrowded and 
the East Mississippi insane hospital was opened. 2 m. west oi 
Meridian in 1883 (act ot 1HU2). The state institutbo ior the 
education oi the deaf and dumb (1854) and the state institution 
for the blind (1848) arr at jackson. State aid is given to the 
ho^itals at Vicksburg and Natchez. 

^uco^ion.^Educational interests were almost entirely neglected 
during the colonial and territorial periods. The hrst school estab* 
lished in the state was Jetlersou College, now Jeflersou Military 
College, near Natchez, Adams county, incorporated in 1802. 
Charters were granted to schools in Clail«)pne. Wilkinson and Annite 
counties in 1809-1813, and to Port Gibson Academy and Mississippi 
College, at Clinton, in 182b. The public school system, established 
in i 84(), never was universal, because oi special legi^jttion lor various 
counties; public education was retarded during the Civil War and 
the Reconstruction period {when immense sums appropriated for 
schools weru grossiv mismanaged), but conditions gradually improved 
after 1875, especially through the concentration ol schools. 'I'lie 
.sessions are still too short, teachers are poorly paid and attendance 
is voluntary. Tine long lack of normal training h>r white teachers 
(from 1870 to 1904 there was a normal school for negroes at Holly 
Springs) lasted until 1890, when a teacher's traming course was 
introduced into the curriculum of the state university. There 
are separate schools for whites and blacks, and the equipment and 
service are approximately equal, although the whites pay about 
nine-tenths of the school taxes. The schools are subject to the 
supervision of a state superintendent ol public education and of a 
board of education, composed of the Bupenntendent, the secretary 
of state, and the attorney-general, and within each county to a 
county superintendent. The schools are supported by a poll-tax. 
by general appropriations, by local levies, and by the Chickasaw 
school fund. An act of Congress ol the 3rd of March 1804 reserved 
from sale section sixteen oi the public lands in each towiibhip for 
educational purposes. When the Cliicka-saws ceded their lauds to 
the national government, in 1830 and in 1832, the state made a claim 
to the sixteenth section, and finally m T85I) received f74,35P}*cres 
—-one thirty-Bixth of the total cession of fj.283,804 acreW^i^The 
revenue derived from ihs sales and leases ol tins land constitutes 
an endowment fund upon wlxich the state us trustee pays 
interest. It is used fur the support nl the schnnls in the nid 
Ohickasa* territory in the northern jiurt of the state. 

Among the institutions lor higtuT education are the university 
of Miuissippi (chartered 1844; opened 1K48), at Oxford, wliich wiis 
opened to women in 1882; llie Agricultuial and Mechanical College 
(opened 1880), at Agricultural College, near Starkville, Oktibbeha 
county; the Industrial Institute and College ior Girls (opened 1885), 
at Columbus; and the Alcorn Agricultural and Mechanical College 
lor negroes (1871; reorganized ui 1878), at Westside. In i8ig 
Congress granted tiiirty-six sections ut public laml for the establish¬ 
ment of a university. This land was sold in i8.^.t for $277 ^32.52. 
but the entire sum was lost in the lailure of the Planters' iiank in 
1840. In 1S80 the state assumed liability tor the lull amount plus 
interest, and this balance, $544,001.2;, now constitutes an endow¬ 
ment fund, upon which the state pays 0 % interest. Congress 
granted another township (thirty-six sections) for the university 
in 1892. and its income is supiilemented by legislative approprin- 
tions for current expenses and Sjiecin! needs. The two agricultural 
and mechanical colleges were founded by the sale of public lands 
given by Congress under the Morrill Act of 18O2. An agricultural 
experiment station established in 1887 under the Hatch Act, is at 
Agricultural College; and there are branch experiment stations at 
McNeill, Pearl Hiver countv (1000), near Holly Springs, and at 
Stoneville, near Greenville. 

—The chief sources of revemie are taxes on realty, 
personalty and corporations, a poll-tax, and licences, The more 
important expenditures are lor piililie schools, state depintments, 
educational and charitable institutions and pensions for Con¬ 
federate veterans. The early financiaj history ol llie state is not very 
creditable. The Bank of Mi,ssiKsippi. at Natchez, incorporated by the 
Territorial legislature in iSrs,. was recharterud liy the-state in 1818, 
and was guaranteed a monopoly of the banking business until 1840. 
In violation of this pledge, and in the hope that a new bank would 
be more tractable than the Bank of Mississippi, the Planters' Bank 
was established a 1 Natchez, in 1830, witli a c>apital ol ¥3,000,000. 
two-thirds of wliioti was subscribed by tlic .state. During the wild 
era of speculation which lollowixl (especially in 1832 -upon the open 
ing of tne Chickasaw Cession to setlloment) a large niimfier of banks 
and railroad corporations with banking privileges were charten-d. 
The climax was reaclieil in 1838 with the incor]ioration of the Union 
Bank. ThiSj the most prr'tentious of all the state, banks ot tlie period, 
was capitalized at Ji5,5oo,(kio. The stale subscribed $5,000,000, 
which was Aisod on bonds slid to Nicholas Biddle, president of the 
T’nitcd StattB Bank of PeHllaylvania. As the Uinon Hank was 
founded in the midst ol a iinaacial panic and was misman,aged, its 
failure was a foregone eoncIuAon. Agitation for repudiation was 
began by Gevernor A. G. MchJutt (1801-1848), and that question 
became thi cUcf issue in the gubernatorial campaign ol 1841, 


Tilghman M. Tucker (1801-1859), the Democratic candidate, repre¬ 
senting the repudmtors and David O. Shattuck, Whig, reptesdntilig 
the anti-repudiators. The Democrats were aucctasiul, and the bonds 
were formally repudiated in 1842. In 1853 the High Unit of 
Appeals and Errors of the state in the case ct Misstttippi v. Hetion 
Johnsan (35 Miss. Reports, 025) decided unanimously tliat nothing 
could absolve the state tram its obligation. The decision was disre¬ 
garded, however, and in the same year the Planters' Bank bonds were 
also repudiated by popular vote. These acts of repudiation were 
sanctioned by the constitution of 1890. The $7,000,000 saved in 
this manner has doubtless been more than offset by the additional 
interest charges on subsequent loams, due to the loss ot public con¬ 
fidence. Mississippi sulieted less than most of the utlier Southern 
states during the Kcconstruction period; but expenditures rose 
from $403,210.71 in i8tiq to $1,720,040.34 in 1871. At the close 
of the kcpublican rigime in 1H7O its total indebtedness was 
$2,031,704.24, ol which $814,743 belonged to the Chickasaw fund 
(see above) and $718,946.22 to the general school fund. As 
the principal of these funds is never to be paid, the real debt was 
slightly over $1,000,000. On the ist of Octotier 1907 the payable 
debt was $1,253,029.07, the noii-payable $2,330,197.58,* a total 
of $3,589,220.(>.5. Since the Civil War the banking laws have 
become more stringent and the national banks have exercised a 
wholesome influence. There were, in 190O, 24 national banks and 
ibq state banks, but no trust companies, private banks or savings 
banks. 

History .—.At the beginning of the 16th century the territoiy 
included in tlie present stale of Mississippi was inhabited by 
three powerful native tribes ; the Natchez in the south-west, the 
Choctaws in the south-east and centre, and the Chickosaws in 
the north. In addition, there were the Yazoo.s in the Yazoo 
valley, the Pascagoula.s, the Biloxls, and a few weaker tribes 
on the borders of the Mississippi Sound. The history of 
Mississippi may be divided into the period of exploration (1540- 
1699), the period of French rule (1699-1763), the period of 
Enjtli.sh rule (1763-1781), the period of Spanish rule (1781- 
1798), the territorial period (1798-1817), and the period of 
statehood (1817 seq.). 

Hernando dr Soto (q.v.) and a body of Spanish adventurers 
crossed the Tom bigbee River, in December 1540, near the present 
city of Columbus, marched through the north part of the state, 
and reached the Mississippi River near Memphis in 1541. In 1673 
a French expedition urlianized in Canada under Jacques Mar¬ 
quette and Ikiuis Joliet sailed down the Mississippi to the mouth 
of the Arkansas, and nine years later (1682) Ren6 Robert Cave¬ 
lier, sieur de la Salle, reached the mouth of the river, took 
formal possession of the country which it drains, and named it 
Louisiana in honour of Louis XIV. The first European settle¬ 
ment in Mississippi was founded in 1699 by Pierre Lemoynr, 
better known as Iberville, at Fort Maurepas (Old Biloxi) on the 
north side of Biloxi Bay, in what is now Harrison county. The 
site proving unfavourable, the colony was transferred to 'I'wenty- 
seven Mile Bluff, on the Mobile River, in 1702, and later to Mobile 
(1710). T'he oldest permanent settlements in the state are 
(New) Biloxi (c. 1712), situated acroits the bay from Old Biloxi 
and nearer to the Gulf, and Natchez or Fort Kosalie (171(1). 
During the next few years Fort St Peter and a small adjoining 
colony were established on the Yazoo River in Warren county, 
and some attempts at settlement were made on Bay .St Louis 
and Pascagoula Bay. The efforts (1712-1721) to foster coloni¬ 
zation and commerce through trading corfiorations established 
by Antoine Crozat and John Law failed, and the colony soon 
came again under the direct control of the king. It grew very 
slowly, partly because of the hostility of the Indians and partly 
because of the incapacity of the Freni li as colonizers. In 
1729-1730 the Natchez tribe destroyed Fort St Peter, and some 
of the small outposts, and almost destroyed the Fort Rosalie 
(Natchez) settlement. 

At the close of the Seven Years’ War (1763) France ceded to 
Great Britain all her territory cast of the Mississippi except 
New Orleaas, and Spain ceded Florida to Great Britain. By 
a royal proclamation (Oct. 7,1763) these new possessions were 
divided into East Florida and West Florida, the latter lying S. 
of the 31st parallel and W. of the Chattahoochee and Apalachicola 
rivers. Crown orders of 1764 and 1767 extended the limits N. to 

* The increaw! is duo mainly to the assumption of the university 
obligation.^ in 1880. 
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a Iin« due.£. from the mcnith of the Yaaoo at about 32° aS' N. lat. 
Under English rule there was an extenaive inunigration into this 
region from England, Ireland, Georgia and South Carolina. 
A settlement was made on the Big Black, 17 m. from its month, 
in 1774 by Phincas Lyman (1716-1774) of Connecticut and 
other “military adventurers,” veterans of the Havana cam¬ 
paign of 1762; this settlement was loyal during the War of 
Independence. Spain took military possession in 1781, and 
in the Treaty of Paris (1783) both of the Floridas were ceded 
back to her. But Great Britain recognized the claims of the 
United States to the territory as far south as the 3i.st parallel, 
the line of 1763. Spain adhered to the line of 1764-1767, and 
retained possession of the territory in dispute. Finally, in the 
Treaty of San Lorenzo el Real (ratified 1796) she accepted the 
1763(31°) boundary, and withdrew her troops in 1798. Missis¬ 
sippi Territory was then organized, with Winthrop Sargent as 
governor. The territorial limits were extended on the north 
to the state of Tennessee in 1804 by the acquisition of the west 
cessions of South Carolina and Georgia, and on the south to the 
Gulf of Mexico by the seizure of West ^ri^a in 1810-1813,' but 
were restricted on the east by the formatij|| of tlie Territory of 
Alabama in 1817. Just after the uprising of 1729-1730 the 
French, with the help of the Choctaws, had destroyed the 
Natchez nation, and the shattered remnants were absorbed by 
the neighbouring tribes. The Cliickasaws ceded their lands to 
the United States in 1816 and the Choctaws theirs in 1830-1832; 
and they removed to the Indian Territory. The smaller tribes 
have been exterminated, absorbed or driven farther west. 

An Enabling Act was pa.s.scd on tlie ist of March 1817, and the 
state was formally admitted into the Union on the 10th of 
December. The first state constitution (1817) provided a high 
property qualification for governor, .senator and representative, 
and empowered the legislature to elect the judges and the more 
imfiortant state ofifidals. In 1822 the capital was removed to 
Jackson from Columbia, Marion county.® The constitution of 
1832 abolished the property qualification for holding office and 
provided for the popular election of judges and state officials. 
Mississippi thus became one of the first states in the Union to 
establish an elective judiciary.* The same constitution pro¬ 
hibited the importation of negro slaves from other states; but 
tills prohibition was never observed, and the United States 
Supreme Court held that it was inefiective without an act of the 
legislature. On the death of John C. Calhoun in 1850 the state, 
under the leadership of Jefferson Davis, began to rival South 
Carolina as leader of tlie extreme pro-slavery States’ Rights 
faction. There was a brief reaction: Henry Stuart Foote 
(1800-1880), Unionist, was elected governor in 1851 over Davis, 
the Stales’ Rights candidate, and in the same year a Coastitu- 
tional Convention had declared almo.st unanimously that ” the 
asserted right of secession ... is utterly unsanctioned by 
the Federal Constitution.” But the particularistic sentiment 
continued to grow. An ordinance of swession was passed on 
the Qth of January i8fri, and the coastitutiun was soon amended 
to conform to the new constitution of the Confederate States. 
During the Civil War battles were fought at Corinth (1862), 
Port Gibson (1863), Jack.son (1863) and Vick.sburg (1863). 
In 1865 President Johnson appointed as provisional governor 
William Lewis Sharkey (1797-1873), who had been chief justice 
of the state in 1832-1850, and a convention which assembled 
on the 14th of August recognized the “ destruction ” of slavery 
and declared the ordinance of secession null and void. The 
first reconstruction legislature met on the lOth of October 1865, 
and at once proceeded to enact stringent vagrancy laws and 
other measures against the freednien; these laws the North 

' South Carolina ceiled its western lands to the TTnited States in 
1787 and Georgia in 1802. The government added them to Mis.sis- 
sippi ill 1804. The seizure of West Florida was supplemented by the 
treaty of 1819-1821, in which Spain surrendered all of her claims. 

* The scats of government have liecn Natchez (1798-1802), Wash¬ 
ington (1802-1817), Natchez (1817 1821), Columbia (1821-1822), 
Jackson (1822 seq.). 

* This system proved unsatisfactory, and in 1869 was aban¬ 
doned. 


interjwted as an effort to restore slavery. Under the Recon¬ 
struction Act of the 2nd of March 1867 Mississippi with Arkansas 
formed the fourth raiUtary district, commanded successively 
by Generals E. 0 . C. Ord (1867), Alvan C. Gillem (i868) and 
Irvin McDowell (June-July 1868), and by Gillem (1868-1869) 
and Adelbert Ames (1869-1870). The notorious “Black and 
Tan Convention ” of 1868 adopted a constitution which con¬ 
ferred suffrage upon the negroes and by the imposition of test 
oaths disfranchised the leading whites. It was at first rejected 
at the polls, but was finally ratified in November 1869 without 
the disfranchising clauses. The fourteenth and fifteenth amend¬ 
ments to the Federal Constitution were ratified in 1870, and the 
stote was formally readmitted into the Union on the 23rd of 
February of that year. 

From 1870 to 1875 the government was under the control of 
” carpet-baggers,” negroes and the most disreputable element 
lunong the native whites. Taxes were increased—expenditure 
inrrea.sed nearly threefold between 1869 and 1871— and there was 
some official corruption; but the state escaped Uie heavy burden 
of debt imposed upon its neighbours, partly because of the higher 
character of its reconstruction governors, and partly because 
its credit was already impaired by the repudiation of obligations 
contracted before the war. Tlie Democrats carried the legis¬ 
lature in 1875, and preferred impeachment charges against 
Governor Adelbert Ames (b. 1835), a native of Maine, a graduate 
of the United States Military Academy (1861), a soldier in the 
Union army, and military governor of Mississippi in 1868-1870. 
The lieutenant-governor, A. K. Davis, a negro, was impeached 
and was removed from office; T. W. Cardoza, another negro, 
superintendent of education under Ames, was impeached on 
twelve charges of malfeasance, but was permitted to lesim. 
Governor Ames, when the impeachment charges against mm 
were dismis.sed on tlie 29th of March 1876, immediately resigned. 
The whites maintained their supremacy by very dubious methods 
until the adoption of tlie constitution of 1890 made it no longer 
ncccMary. The state has always been Democratic in national 
politics, except in-the presidential elections of 1840 (Whig) and 
1872 (Republican). The electoral vote was not counted in 1864 
and 1868. 

Governors 


Teyritonal Period 

Winthrop Sargent.1798-1801 

William C. C. Claiborne.T801-1805 

Robert Williams.1805-1809 

David Holmes.i809-i'8r7 

StiMood Period (1817 aeq ). 

David Holmes.I^imocrat 1817-1820 

George Poindexter. ,, 1820-182^ 

Walter Leake .... Democral (died Jii ulfice) 1822-1835 

Gerard C. Brandon (ad hit.) . . . . Democrat 1825-1826 

David Holmes .... Democrat (resigned) 1826 

Gerard C. Brandon (ad int ih2<>-r82K).1826-1852 

Abram M. Scott. . . Democrat (died in oflice). 1852'1835 

Charles Lynch’* (ad inL) .... democrat 1833 

Hiram G. Runnels. ,, 1835 

John Anthony Quitman (ad ini.) . Whig 1^35-1836 

Charles Lynch.Democrat 1836-1838 

Alexander Gallatin McKutt . ... ,, 1838-1842 

Tilghman M. Tucker. „ 1842-1844 

Albert Gallatin Brown. „ 1844-1848 

Joseph W. Matthews. „ 1838-1850 

John Anthony Quitman , „ 1850-1851 

John Isaac Guion(ad int.) .... „ 1851 

{ames Whitfield (ad ml.) .... ,, 1851-1852 

Henry Stuart Foote.t'nionist 1852-1854 

John Joiie& Pettus ’ (ad int.) . . . Democrat 1854 

John J. McRae.. . ,, 1854—1S57 

William MeWiilie. ,, 1857-1859 

John Jones Petlus. ,, 1859-18O3 


•* Under the constitution of 1S32 llif president of the senate suc¬ 
ceeded the governor in case of a vacancy. 

Governor Quitman resigned because of charges against him of 
aiding Lopez’s expedition against Cuba. 

“ Oil the 4th of November the term for which Guion had been 
elected as a senator expired and he was succeeded in the governor¬ 
ship by Whitfield, elected by the senate to be its jire.sidcnt. 

’ Served from the 5lh of January (when Foote resigned) to the 
loth, when McRae was inaugurated. 
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Charles Clark ^.Democrat 1863-1865 

William Lewis Sharkey . . . . Provisional j 865 

Benjamin Grubb Humphreys ■ . Republican 1865-1868 

Adelbert Ames , . Rqmblicun (Military Governor) 1868-1870 

James Lusk Alcorn ^.Republican 1870-1871 

KidKlcy Ceylon Powers {acl u»f.) „ 1871-1874 

Adelbert Ames ^. ,, 1874-1876 

John Marshall Stone (ad int. 1876-78) . Dcniocrai 1876-1882 

Robert Lowry. ,, 1882-1890 

j. M. Stone. ,, j 890-1896 

Anselm Joseph McLaurin .... „ 1896-1900 

Andrew Hou.stou Longiao .... „ 1900-1904 

lames Kimble Vardanian .... „ 190.^-1908 

Edmund Favor Noel. 1908 


See T. A. Owen, “A Biography of Mississippi,in the Annual 
Report of the American Historical Association, iUggy i. 633-828 
(Washinglofi, 1900); “ Report of the Mississippi Historical Commis¬ 
sion ** in the Publications of ike Mississippi Historical Society, v. 52 
310 (Oxford, Miss., 1902). J. K H. Claiborne's as a A'o- 

vince, Territory and State (Jackson, i88o) gives the best account of 
the period before the Civil War. R. Lowry and W. H. McCardlc's, 
History of Mississippi (New York, 1893) is useful for local history. 
Of most value for the history are the ANTitings of P. J. Hamilton, 
J. W. Garner and F. L. Riley. Hamilton's Colonial Mobile (Boston 
and New York, 1898), and the Colonteatiun of the South (Philadelphia, 
1904) are standard authorities for the French and English periodvS 
(it>99-i78i). Garner's Reconstruction in Mississippi (New York, 
1902) is judicial, scholarly and readable. Most of Rilcy'.s work is 
in the Publications of the Mississippi Historical Society (Oxford), 
1898 seq.), which he edited; see hi.s Spanish Policy in Mississippi after 
the Treaty of San Lorenzo, i. 5o-(>(): Location of the Boundaries of 
Mississippi, iii. 167--184: and Transition from Spanish to American 
Rule in Mississippi, iii. 26T-311. There is much material in the 
Encyclopaedia of Mississippi History (2 vols., Madi.son, Wisconsin, 
1907), edited by Dunbar Rowland. Tlinre is a state department of 
archives and history. 

MISSISSIPPI'' RIVER, tlie central artery of the river system 
which drains the greater part of the United States of America 
lying between the Appalachian Mountains on the east and the 
Rocky Mountains on the west. It rises in the basin of Itasca 
Lake, in northern Minnesota, and flows mostly in a southerly 
direction to the Gulf of Mexico. In the region of its headwaters 
are numerous lakes which were formed by glacial action, but 
the river itself was old before the glacial period, as is shown by 
the crumbling rocks on the edges of the broad and driftless 
valley through which it flows along the S.E. border of Minnesota 
and the S.W. border of Wisronsin, in contrast with the precipi¬ 
tous bluffs of hard rnck on the edges of a valley that is narrow 
and steep-sided farther down where the river was turned from 
its ancient course by the glacier. So long as the outlet of the 
Great Lakes through the St Lawrence Valley was blocked by the 
icy mass, they were much larger than now and discharged 
through the Wabash, Illinois and other rivers into the Mississippi. 
Below the glaciated region, that is from southern Illinois to the 
Gulf, the river had carved before the close of the glacial period 
a flood-plain varying in width from 5 to 80 m., but this has been 
filled to a depth of 100 ft. or more with alluvium, and in the post¬ 
glacial period an inner valley has been formed within the outer 
one. The total length of the river proper from the souri e near 
Luke Itasca to its mouth in the Gulf of Mexico is 2553 m.; 
but the true source of the river is at the fountain-head of the 
Missouri, in the Rocky Mountains, on the S.W. border of Mon¬ 
tana, 8000 ft. above the sea, and from this source there is a con¬ 
tinuous stream to the Gulf which is 4221 m. long- the longest 
in the world. The Mississippi and its tributaries have more 
than 15,000 m. of navigable waterways and drain an area of 
approximately 1,250,000 sq. m. The sy.stem extends through 
the heart of the continent and affords a direct line of communica¬ 
tion between temperate and tropical regions. Certain physical 
and hydrographic features, however, make the regulation and 

1 Kemoved from office by Federal troops, 22nd of May 1862; 
W. L. Sharkey was appointed provisional governor by Resident 
Johnson. 

' Removed from office by U.S. troops 15th of June 1868. 

’ Resigned, 30th of November 1871. 

* Resigned 29th of March 1876; succeeded by the president of 
the senate. 

‘ The name is from the Algonkin mtisi-sepe, literally " lather of 
waters." 


control of the Mississippi below the influx of the Missouri an 
exceedingly difficult problem. 

The Upper Mississippi, that is the Mississippi from its source to 
the mouth of (he Missouri, drains 173,000 so. m., over which the 
annual rainfall averages 347 in., and its discharge per second into 
the Lower Mississippi varies from 25,000 cuh. It. to 550,000 cub. ft. 
The Missouri drains 528,000 sq. m., over whidi the annual rainfall 
averages 19 b in., and its discliarge per second into the Mississippi 
varies from 25,000 cub. ft. to (>00,000 cub. ft. The Ohio drains 
214,000 sq. m.. over which the annual rainfall averages 43 in., and 
its discharge per second varies from 35,000 cub. ft. to 1,200,000 cub. 
ft. The Arlmnsas drains i()i,ooo sq. m., over which the annual 
rainfall averages 287 in., and its discharge per second varies from 
4000 cub. ft. to 250,000 cub. ft. The Red River drains 97,000 sq.m., 
over which the annual rainfall averages 38'3 in., and its discharge 
per second varies from 3500 cub. ft to 180,000 cub. ft. These and 
a few smaller tributaries produce a river which winds its way from 
Cape Girardeau, Missouri, to the passes through a flood plain averag¬ 
ing about 40 m. in widtli and having a general southern slope of 8 in. 
to the mile. The general lateral slope towards the foothills is about 
6 in. in 5000 ft., but the normal fall in the first mile is about 7 ft. 
Thus the river sweeps onward with great velocity, eroding its banks 
in Uie bends and rebuilding them on the points, now forming islands 
by its deposits, and nw remmdng them. Chief among the changes 
is the formation of cuWffs. Two eroding bends gradually approach 
each other until the water forces a passage across the narrow neck. 
As llie channel distance between these bends may he many miles, 
a cascade perhaps 5 ui b ft. in height is formed, and (he torrent rushes 
through with a roar audible lor miles. The checking of the current 
at the upper and lower mouths of the abandoned channel soon 
obstructs them by deposit, and (orms in a few years one of the cres¬ 
cent lakes which are so marked a feature 011 the maps. At the mouth 
of the Red River. 31b m. above the passes, the water surface at the 
lowe.st sta.gc is only 5J ft. above the level of (he Gulf, where the 
mean tidal oscillation Is about ij ft. The river channel in this 
section is therefore a fresh-water lake. At the flood stage the surface 
rises 50 ft. at the mouth of Red River, but of course retains Us level 
at the Gull, thus giving the head necessary to force forward the 
increased volume of discharge. Above the mouth of the Red River 
the case is essentially different. The width increases and the depth 
decreases. Hence the general slope in long distances is here nearly 
the same at all stages. The elicct of these different physical condi¬ 
tions appears in the comparative volumes which pass through the 
channel. At New Orleans the maximum discharge hardly reache,s 
1,200.000 cub. 11. per second, and a rising river at high stages carries 
only about loo.ono cub. it. per second more than when falling 
at the same absolute level; bnt just below the mouth of the Ohio 
the maximum flood volume reaches 1,400,000 cub. ft. per second, 
and at some stages a rising river may carry one-third more water 
than when falling at the same absolute level. The river is usually 
lowest in October. It rises rapidly until checked by the freezing 
of tlie northern tributaries. 11 begins to rise ag.ain in Februarj-, 
as a consequence of the storms from the Gulf which traverse the 
basin of the Ohio, and attains its highest point about the ist of April. 
It then falls a few feet, but the rains in the Upper Mississippi basin 
cause it to rise again and high water is maintained until some time 
in June by tlie late spring and early summer rains in the Missouri 
basin. As a rule the river is above mid-stage from January to 
August inclusive, and below that level for the remainder of the year. 

Engineering Winks.- Below Cape Girardeau there arc at 
least 29,793 sq. m. of rich bottom-lands which require protection 
from floods, and this has been accomplished to a great extent by 
the erection of levees. The first levee was begun in 1717, when 
the engineer, Le Blond de La Tour (d. about 1725) erected one a 
mile lung to protect the infant city of New Orleans from over¬ 
flow. Progress at first was slow. In 1770 the settlements 
extended only 30 m. above and 20 m. below New Orleans; but 
in 1828 the levees, although quite insufficient in dimen.sions, 
had become continuous nearly to the mouth of the Red River. 
In 1850 a great impulse was given to systematic embankment 
by the United States government, which turned over to the 
several .states all unsold swamps and overflowed lands within their 
limits, to provide a fund for reclaiming the districts liable to 
inundation. The action resulting from this caused alarm in 
Louisiana. The aid of the government was invoked, and 
Congress immediately ordered the,necessary investigatjons and 
surveys. This work was placed in charge of Captain (later 
General) Andrew A. Humphreys (1810-1883), and an elaborate 
report covering the resulte of ten years of investigation was 
published, just after the outbreak of the Civil War in 1861. In 
this report it was demonstrated that the great bottom-lands 
above the Red River before the construction of their levees did 






MISSISSIPPI RIVER 


not, as had been supposed, in Louisiana, serve as reservoirs to 
diminish the maximum wave in great flood seasons. Further¬ 
more, the report argued that no diversion of tributaries was 
possible; that no reservoirs artificially constructed could keep 
back the spring freshets which caused the floods; that the making 
of cut-offs, which had sometimes been advocated as a measure 
of relief, was in the highest degree injurious; that outlets 
were impracticable from the lack of suitable sites; and, finally, 
that levees properly constructed and judiciously placed would 
afford protection to the entire alluvial region. 

During the Civil War (1861-65) the artificial embankments 
were neglected; but after its close large sums were expended 
by the states directly interested in repairing them. The work 
was done without concert upon defective plans, and a great 
flood early in 1874 inundated the country, causing terrible 
suffering and loss. Congress, then in session, passed an act 
creating a commission of five engineers to determine and report 
on the best system for the permanent reclamation of the entire 
alluvial region. Their report, rendered in 1875, endorsed the 
conclusions of that of 1861, and advocated a general levee 
system on each hank. This system comprised ; (i) a main 
embankment raised to specified heights sufficient to reslrain the 
floods; and (2) where reasonable security against caving required 
considerable areas near the river to be thrown out, exterior 
levees of such a height as to exclude ordinary high waters, but 
to allow free passage to great floods, which as a rule occur only 
at intervals of five or six years. An engineering organization 
was proposed for constructing and maintaining these levees, 
and a detailed topographical survey was recommended to deter¬ 
mine their preci.se location. Congress promptly approved and 
ordered the survey; but strong oppo.sition on constitutional 
grounds was raised to the construction of the levees by the 
government. 

In the meantime complaints began to be heard respecting the 
low-water navigation of the river below the mouth of the Ohio. 
A board of five army engineers, appointed in 1878 to consider 
a plan of relief, reported that a depth of 10 ft. coufd probably be 
secured by narrowing the wide places to about 3500 ft. with 
hurdle work, brush ropes or brush dykes designed to cause a 
deposit of sediment, and by protecting caving banks by light 
and cheap mattresses. Experiments in the.* methods were 
soon begun and they proved to be effective. 

The bars at the efflux of the passes at the mouth of the 
Mississippi were also serious impediments to commerce. The 
river naturally discharges through three principal branches, the 
south-west pass, the south pass and the north-east puss, the 
latter through two channels, the more northern of which is 
called Pass k I’Outre. In the natural condition the greatest 
depth did not exceed 12 or 13 ft. After appropriations by 
Congress in J837, 1852 and 1856, a depth of 18ft. was finally 
secured by dredging and scraping. The report of 1861 discussed 
the subject of bar formation at length, and the stirring up of the 
bottom by scrapers during the flood stages of the river (six 
months annually) was recommended by it. After the war this 
recommendation was carried into effect for several years, but 
experience showed that nut much more than 18 ft. could be 
steadily maintained. This depth .soon became insufficient, and 
in 1873 the subject was discussed by a board of army engineers, 
the majority approving a ship canal. In 1874 Congi-ess consti¬ 
tuted a special board which, after visiting Europe and examining 
similar works of improvement there, reported in favour of con¬ 
structing jetties at the south pass, substantially upon the plan 
used by Pieter Caland (b. 1826) at the mouth of the Meuse; and 
in 1875 Captain James B. Eads (1820-1887) and his associates 
were authorized by Congress to open by contract a deep channel 
through the south pass upon the general plan proposed by this 
board. As modified in 1878 and 1879 the contract called for 
the maintenance for twenty years of a channel through the pass 
and over the bar not less than 26 ft. in depth throughout, a 
width of not less tlian 200 ft. and with a middle depth of 30 ft. 
The work was begun on the 2nd of June 1875. The required 
depth was obtained in 1879, with few interruptions has been 
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maintained. In 1898 Congress authorized preparations for the 
construction of a deeper and a wider channel through the south¬ 
west pass; the work was begun in 1903 and virtually completed 
in 1909. 

In the year in which Captain Eads opened the south pass of deepu 
water navigation Congress created a commission of seven members 
to mature plans for correcting and deepening the channel of the river, 
for protecting its banks and for pj-eveiiting floods, and since then large 
expenditures for improvement between the head of the passes and 
the mouth of the Ohio have been under the control of thus commis¬ 
sion. In protecting the banks, mattresses of brush or small trees, 
woven like basket-work, were sunk on the portion of the bank at 
the time under water, by throwing rubble stone upon them, an excess 
of stone being used, A common size of mattress was 800 ft. long, 
counted along the lank, by 250 ft. wide. Sometimes a width of 
300 ft. was used, and lengths have reached 2000 ft, The deptli of 
water was often from (,o to too ft. At first these mats were light 
structures, but the loss of large quantities of bank protection by the 
caving of the bank beliiiid them, or by scour at their cliannel edges, 
forced file commission steadily to increase tlie thickness and strength 
of the mattress, so that tlic cost of the linear foot of bank protection, 
measured along the bank, rose from $8 or Jio to $30 in tlie later 
work. The contraction works adopted were systems of spurs or 
pile dykes, running out from the shore nearly to the line of the pro¬ 
posed channel. Each dyke consisted of from one to four parallel 
rows of piles, tlic interval between rows being about 20 ft. and be¬ 
tween plies in a row 8 or 10 ft. The piles and rows were strongiv 
braced and tied together, and in many cases finish was woven into 
tlie upper row, forming a hurdle, in order further to diminish the 
velocity of the water below the spur. Hy 1893 it was evident that 
the cost, which had been estimated at $33,000,000 in 1881, would 
really be several times that amount, and that the works would re¬ 
quire heavy expense fur their maintenance and many years for their 
execution. Mavigatiun interests demanded mure speedy relief. 
Tlie cumniissiun then began experimenting witli hydraulic dredge.s. 
and in 18911 il adopted a project for maintaining a channel from the 
mouth of the Ohio to the passes that should be at least 9 ft. deep 
and 250 ft. wide throughout the year. Cciitrifugal pumps are used, 
the suction pipes being at the bow and the discharge at tke stern 
through a line of pipes about 1000 ft. long, supjxirted on pontoons. 
Water jets or cutters stir up the material to be dredged beiore it 
enters the suction pipes. The later ikedges have a capacity of about 
1000 cub. yds. of sand per hour, the velocity in the 32- to 34-61. dis¬ 
charge pipes being from 10 to 15 ft. per second. They cost from 
$86,000 to $120,000, and their working during a low-water season 
costs about $20,000, These dredges begin work on a bar where 
trouble is feared beiore the river reaches its lowest stage, and make 
a cut through it. A common cut is 2000 ft. long by 250 ft. wide, 
and 3 or 4 ft. deep. Since 1903 a channel of the proposed depth 
or more has been maintained. 

In 1882 occurred one of the greatest floods known on tlie Missis¬ 
sippi, and extensive measurements of it were made. A maximum 
flood of 1.900,000 cub. ft. per second crossed the latitude of Cairo. 
Miicli of il escaped into the bottom-lands, which are below the level 
of the great floud.'i, and flowed through them to rojoiu the river 
below. The flow in the river proper at Lake I’rovidence, 542 in. 
below Cairo, was thus reduced to about i ,000,000 cub. it. per second, 
while if the river liad been confined by levees the flow between them 
would liave been double, or alxiut 2,000,000 cub. ft. per second. 
The volume of the levees in 1882 was about 33,000,000 cub. yds., 
and by the 30th of June 1908 had been increased to 219,021,594 
cub. yds., of which tlie United States had built about onc-half, 
and has expended on them $22,562,544. The length of the levees 
is about I486 m., and tliey are continuous save wliere interrupted 
by tributaries or by liigh lands, from New Madrid, or 80 m. below 
Cairo, to Fort Jackson, 1039 ni. below Cairo. The widtli of the 
interval between levees on the opposite banks of the river varies 
greatly; in many places the levees are built much nearer the normal 
margin of the river Uian is consistent with keeping the flood heights 
as low as possible. This has arisen from two causes : firstly, to give 
protection to lands already cultivated, wliicli lie usually near the 
bank of the river; secondly, to avoid the lower ground, which, 
owing to the peculiar formation, is found as one goes back from the 
river. Another bad result of this nearness of the levees to the bank 
of the river is the loss of levees by caving, which was neSrly 5,000,000 
cub. yds. in 1904-1905, and can only be prevented by bank protection, 
costing $150,000 per mile, to protect a levee perhaps 1(1 ft. high cost¬ 
ing about $30,000 per mile. The levees liave top widths of 8 ft., side 
slopes of oiic-ihird, and banquettes when their heights exceed about 
10 ft. The grades of the levees are usually 3 ft. above the highest 
water, and have to be raised from year fo year as greater confinement 
of water gives greater flood heights. When this system is completed 
there will probably be hundreds of miles of levee with heights 
exceeding 14 ft. in 1899, after about $28,000,000 had been spent 
on levees by the United States and by the local authorities, the 
commission submitted an estimate for additional work on levees, 
amounting to 124,000,000 cub. yds, and costing $22,000,000. The 
effect of the levees has been to increase flood heights. Though the 
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MMttippi River ConunMon vaa forbidden by ConcresB to build 
levees to protect Uads from overflow, a maj[orit^ of its nxenibers 
believed tnejn UMful for the purpose of navigation improvement, 
They have, howler, efiected no sensible improvement in the naviga- 
tion of the river at low stages, and at other stages no improvement 
was needed for the purposes of navigation. Neither did they prevent 
a destructive flood in 1807 and again in 1903. By the 30th of June 
igo8, |37,5to,2ih.8( had l^een appropriated for the commission's 
work below-tiie mouth ot the Ohio. 

From the mouth of the Ohio to the mouth of the Missouri, a 
distance of about 210 m., the river is aflected by back water from 
the Ohio which increases the deposit of sediment, and although the 
banks increase in height above Cape Girardeau the channel was in its 
oatiiiwl state frequently a mile or more in width, divided by islands, 
and obstructed by bars on which the low-wulcr depth/was only 3J 
to 4 ft. The improvement was begun in 1872, and in i88t a project 
•was adopted for narrowing the channel to approximately 2500 It. 
in 1896 dredging was begun and in tgo^ the further execution of the 
original project of i88t was discontinued, because of a new plan 
for a channel 14 ft. deep from the Great Lake-^ to the Ciult. 

The Upper Mississippi carries only a small amount of sediment 
a.nd was navigable in its natural state to St I’aal, although at low 
water the larger river boats could ascend no farther than 1 .A Crosse, 
Wisconsin. In 1879 Congress adopted a project for obtaining a 
channel with a minimum depth nt low water of chiefly by means 

ol contraction works. In 1907 Congress authorized turther contrac¬ 
tion, dredging, the construction of a lateral canal at Rock Island 
Kapids, and the enlargement of that at I>es Moines Kapids with a 
Niew U) obtaining a channel nowhere less than o It. in depth at low 
water. Bv means of two locks and dams, which were begun in 1894 
and were atanit three-fourths complete in 1908. <1 navigable channel 
of the same depth will be extenefed from St Paul to Minneapolis. 
The United States government has constructed dams at the outlets 
of lakes Winiiihigashish. Cass, Ueecb, Pine, Sandy and Pokegama. 
and thereby created reservoirs having a total storage capacity of 
4i.liout 93,000 000,000 cub. ft. This reservoir system, which may 
be much enlarged, is also lioneficial hi that it mitigates floods and 
regulates t)if flow for manufacturing piirixiseB aud tor logging. 

Although the United States government has exiicnded mon* than 
$70,000,000 on the Mississippi river between the mouth of the 
Missouri and the head of the passes, the improvement of navigation 
thereon has not been great enough to make it possible for river 
freighters to force down railway rates by competition. But it is 
no longer merely a question of competition. The productivity of 
this re^on has become so enormous that railwuv.s alone cannot 
meet the requirements of its ctimmorce, and a persistent demand has 
arisen for a channel 14 ft. deep from the Great Lakes to the Gulf, 
'fhe first great impetus to this demand was given in 1900, when a 
canal 24 ft. in depth, and known as th<* Chicaj?o T>raina^' Canal, 
was ojxmed from the Chicago rivt.T to Lockjxirt, IllinoiB, on the Des 
Plaines river, 34 m. from I^ke Michigan. Two years later Congress 
appropriated ^200,000 for the Mississippi River Commission to make 
a survey and prepare plans, with estimates of cost, for a navigable 
waterway 14 ft. in depth from Lockport to St Louis. The commis¬ 
sion reported favourably in 1905, and in igoyCongfwes paovidod for 
another oommisskm, which in June 1909 reported against the 14 ft. 
channel, estimating that it would cost $t28,ooo(Ooo for construction 
and $6,000,000 ammally for maintenance, and considered a o-ft. 
chaimel (8 ft. between Ohio and St Lonis) sufficient for commercial 
])un')oscs. 

Tne Ohio is commercially the most important tributary, and in 
flcx)d-timc most of the commerot^ on the Lower Mississippi con.sists 
of coal and other heavy freight received from the mouth of this river. 
Its navigation at low water has also been improved by dredging, 
rock excavation and contraction works. In its upper reaches a 
channel 9 ft. in depth had been obtained before by the con¬ 
struction of a numl^er of locks with collapsible dams wiiich are thrown ! 
down by a flood. It is tlic plan of the government to extend this ; 
system to the mouth of the river, and it has bt'cn estimated that a 
channel 12 to 14 ft. in depth may ultimately be obtained by a system 
of mountain reservoirs. Furthermore, the government has given to 
a corporation a franchise for the connexion of the Ohio at I^tsbxirg 
with Lake Ene near Ashtabula, Ohio, by means of a canal 12 ft. ' 
in depth. The Missouri is navigable from its mouth to Fort Benton, | 
n distance of 2285 m., and it had become a very important highw'ay ' 
of commence when the first railway, the Hannibal & St Joseph, I 
reached it^ 1859. Its commerce then rapidly disappeared, but ' 
regular iiAgjWlion between Kansas City and St Louis was re-estab- ; 
lished in a demand ha.s arism for a T2-ft. channel from the 

mouth of ^Wfiver to Sioux City, low’a. The Red, Arkansas, 
Tennessee, dM CumlxTland rivers, which are parts ol the Mississippi 
system, havC^ch a uavigabla mileage exceeding 600 m. 

History. —tlie Mississippi river wa.s discovered in its 
lower course Ifi^lernando de Soto in 1541, and possibly by 
Alonso Alvarez de Pineda in 1519, Europeans were not yet 
prepared to use the discover^', and two Frenchmen, Louis 
Johef.^d Father Jacques Marquette, first made it generally' 
known to the civilised world by a voyage down the river from 


the mouth of the Wisconsin to the mouth of the Arkaasas in 
1673.1 In 1680 Louis Hennapia, sent by La Salle, who planned 
to acquire for France the entire basin drained by the great river 
and ks tributaries, explored the river from the mouth of tlw 
Illinois to the Falls of St Anthony, where the city of Minneapolis 
now stands, and two years later La Sdle himself descended 
from the mouth of the Illinois to the Gulf, named the basin 
“ Louisiana,” and took formal possession of it in the name of 
his king, Louis XIV. By the war which terminated <1703) in 
the Treaty of Paris, Great Britain wrested from France all that 
part of the basin lying east of the middle of the river (except the 
island ol New Orleans at its mouth), together with equal rights 
of navigation; and the remainder of the basin France had 
secretly ceded to Spain in J762. During the War of Indepen¬ 
dence the right to navigate the river became a troublesome 
question. In 1779 the Continental Congress sent John Jay to 
Spain to negotiate a treaty of commerce, and to insist on the 
free navigation of the Mississippi, but the Spanish government 
refused to entertain such a proposition, and new instructions 
that he might forego that right south of 31" N. latitude reached 
him too late. While the commissioners from Great Britain 
and the Cnited States were negotiating u treaty of peace at 
Paris, Spain, apparently supported by France, sought to prevent 
the extension of tlie western boundary of the United States to 
the Mis.si.ssippi, but was unsuecessful, and the United States 
acquired title in 1783 to all that jwrtion of the basin cast of the 
middle of the river and north of 31“ N. hat. In 1785 Congress 
appointed Jolin Jay to negotiate a commercial treaty with Don 
Diego de Gardoqui, the Spanish minister to the United States, 
but the negotiations resulted in nothing. For the next ten years 
the Spaniards imposed heavy burdens on the American commereo 
down the Missi.ssippi, but in 1794 James Monroe, the United 
States minister to Franer, procured the aid of the French govern¬ 
ment in further negotiations, for which Thomas Pinckney had 
lieen appointed envoy extraordinary, and in 1795 Pinekney 
negotiated a treaty which granted to the United States the free 
navigation of the river from its source to the Gulf and the privi¬ 
lege of depositing American merchandise at the port of "New 
Orleans or at some oilier convenient place on the Imnks. Spain 
retroceded Louisiana to France in 1800. but the Louisiana 
Purehase in 1B03 left very little of the Mississippi basin outside 
of the United States. 

As the headwaters of the river were not definitely known, the 
United States government sent Zehulon M. Pike in 1805 to 
explore the region, and on reaching Leech I.ake, in February 
t8o6, he pronounced that the main souree. In 1820 Lewis Cass, 
governor of Michigan Territory, which then had the Mi.ssissippi 
for its western boundary, conducted an expedition into the same 
region as far as Cass Lake, where the Indians told him that the 
true Muiree was about 50 m. to the W.N.W., but as the water 
was too low to proceed by canoe he relumed, and it remained 
for Henry Schoolcraft, twelve years later, to discover lake 
Itasca, which occupies a low depression near the eentre of the 
basin in which the river takes its rise. Jean N. Nieolkt, while 
in the service of the United States government, visited lake 
Itasea in 1836, and traced its principal affluent, since known as 
Nicollet’s Infant Mississippi river, a few mil«i S.S.W. from 
tlie lake’s western arm. Jacob Vradenberg Brower (1844-1905), 
who was commissioned by the Minnesota Historical Society 
in i88() to make a more detailed survey, traced the source 
from Nieollet’s Infant Misrissippi to the greater ultimate reser¬ 
voir, which contains several lakelets, and lies beyond Lake 
Itasca, 2553 m. by water from the Gulf of Mexico, and 1558 ft. 
above the sea. Soon after this survey the state of Minnesota 
created Itasca State Park, Which contains both Itasca Lake and 
its affluents from the south. 

1 It seems probable that Joliet and Marquette were preceded by 
two other Frenchmen, Pierre Esprit Kadis“on and Menard Chouart 
des Oroseiiiiers, who apparently reached the Upper Mis.siasippi in 
or about 1665; bat tlieic claim to priority has been the subject of 
considerable controversy, and. at ml events, there was no general 
knowledge cri. the river until after the voyage of Joliet and 
Marquette. 
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■From flie dose pf the 17th centuiy until the buildup etf the 
&st railways In the Mississippi basm, in the midde pf the 
i9tb century, the waterways of the Mississippi systemforded 
practically the only means of communication in thir rtigion. 
During the early years of the French occupancy trade with the 
Indians was the only important industry, and this was carried 
on almost wholly with birch canoes a^ a few pirogues; but by 
1720 immigrants were coming in cotbnerable numbers both by 
way of the Great Lakes and the month of the Mississippi, and to 
meet the demands of a rapidly expanding commerce bargee and 
keelboats were introduced. The development of the Missisrippi 
Valley must have 'been slow until the railways came had it not 
been for the timely application of the power of steam to overcome 
the strong current of the Lower Mississippi. Even without the 
steamboat, however, the Mississippi was indispensable to the 
early settlers, and the delay of the United States in securing for 
them its free navigation resulted in threats of separation from 
the Union. The most formidable movement of this kind was 
that of 17K7-17K8, in which James Wilkinson, who had been .m 
officer in the War of Independcnre, plotted for a union with 
Spain. Steamboat navigation on this river system was begun in 
1811, when the “New Orleans,” which had been built by Nicholas 
Roosevelt (1767-1854), made the trip from Pittsburg to New 
Orleans, but it was six years later before, the steamboat was 
sufficiently improved to ascend to St Louis. In 1817 the com¬ 
merce from New Orleans to the Falls of tlie Ohio, at Louisville, 
Wits carried in barges and keel-boats having a capacity of 60 to 
80 tons each, and 3 to 4 months were required to make a trip. 
In 1820 steamboats were making the same trip in 15 to 20 days, 
by 1838 in 0 days or less; and in 1834 there were 230 steamboats, 
having tut aggregate tonnage of 30,000 tons, engaged in trade on 
the Mississippi. Large numbers of flat boats, especially from 
the Ohio and its tributaries, continued to carry produce down 
stream; an extensive canal system in the state of Ohio, completed 
in 1842, (lormoctcd the Mississippi witli tlie Great Lakes; these 
were connected with the Hudson river and the Atlantic Ocean 
by the Erie Canal, which had been open since 1825. Before 
the steamboat was successfully employed on the Mississippi 
the population of the valley did not reach 2,000,000, but the 
population increased from approximately 2,500,000 in 1820 to 
more than 6,000,000 in 1840, and to 14,000,000 or more in i860. 
The well-equipped passenger boats of the period immediately 
preceding the Civil War were also a notable feature on llit Ohio 
and the Lower Mississippi. 

In the Civil War Uic I.nwcr Mi.ssis.sippi, the Ohio, and its tw'o 
largest tributaries the Cumberland and the Tennessee—being 
Etin the most important lines of communication west of the 
Appalachian Mountains, determined largely the movements of 
armies. The adherence of Kentucky to the Union excluded the 
Confederate from the Ohio, but especially disastrous was the 
fall of Virksburg and Port Hudson, whereby the Confederacy 
was tnif in two and the entire Mississippi became a Federal high¬ 
way. Under Federal control it was closed to commerce, and 
when the war was over tlie prosperity of tlie South was tem¬ 
porarily gone and hundreds of steamboats had been destroyed. 
Moreover, mtich of the commerce of the We.st had been turned 
from New'Orleans via the Mississippi to the Atlantic .seaboard 
via the Great Lakes and by new linc.s of railways, the number of 
which rapidly increased. There was, of course, some revival of 
the Mississippi commerce immediately after the war, but this 
was checked by the bar at the mouth of the south-west pass. 
Relief wiis obtained through the Eads jetties at the mouth of the 
south pass in 187P, but the facilities for the transfer of freight 
were far inferior to those employed by the railways, and the 
steamboat companies did not prosper. But at the beginning of 
the 20th century the prospects of cominunication with the western 
coast of North America and South America, and with the 
Orient by way of an isthmian canal, the inadequate means of 
transportation afforded by the railways, the efficiency of 
ccompeting waterways in regulating freight rates, and tlie 
consideration of the magnificent system Of inland waterways 
which the Mississippi and its tributaries would afford when 


fully developed, kave created the strong denund for river 
improvement. 
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MISBOliONGHL or Mesolongiii (MecroXdyyiov), the chief town 
of the monarchy ifi Acarnania and Aetolia, Greece. It is on the 
N. side of the Gulf of Patra.s, about 7 m. from the coast; 
pop., about 830;^, The place is notable for the siege which 
Mavrocordato an<!l Botzgei^ sustained in 1822 and 1823 against 
a Turkish army 11,000 swong, and for the more famous defence 
of 1825-26, Byron difri here in 1824, and is commemorated 
by u cenotaph and a sWuc. 

MISSOULA, a cit^ and the county-seat of Missoula county, 
Montana, U.S.A., on oie Clark Fork of the Columbia (here called 
the Missoula river), about 125 m. 'W.N.W. of Helena. Pop. 
(1900), 4,366 (1020 foreign-bom); (1910), 12,869. It is served 
by the Chicago Milwaukee & Puget Sound railway, and by the 
Northern Pacific railway, which has shops here and of which 
Missoula is a division headquarters. There is an rfectric railway 
from Missoula to Hamilton, about 48 m. south. The Northern 
Pacific railway maintain.s a large hospital here, and St Patrick's 
hospital is maintained by sisters of charity. Missoula'is about 
3200 ft. above sea-level, with Mount Jumbo immediately north, 
and University Mountain immediately south of the Clark Fork, 
and the Bitter Root range to the west. The city is situated on 
the bed of a prehistoric lake. Missoula is the .seat of the Sacred 
Heart academy (for girls), of a Christian Brothers’ school (for 
boys), of the Garden City commercial coUege, and of the .state 
university (founded in 1893, “id opened in 1895), which occupies 
a campus of 40 acres. On the Bitter Root river, 4 m. di.stant, is 
the United States army post, Fort Missoula. M i.ssoula has con¬ 
siderable trade with the surrounding country in farming, fruit¬ 
growing, lumbering and mining. The Qark Fork furnishes 
water power, and at Bonner, 6 m. ea-st, is the Clark dun^sS ft.), 
which furnishes electric power. Missoula was founded,^ 1864, 
and chartered as a city in 1887. 

MISSOURI, a north-central state of Uk United States of 
America, and one of the greatest and richest, and economically 
one of the most nearly independent, in the Union, lying almost 
midway between the two oceans, the Gulf of Mexico and Canada. 
It is bounded N. by Iowa; E. by Illinois, Kentucky and 
Tennessee; S. by Arkansas; and W. by Oklahoma, Kansas and 
Nebraska. Its N. and S. limits are mainly coincident with 
the parallels of 40° 35' and 36° 30' N. lat.—the southernmost 
boundary, in the S.E. oomer, is the meridian of 36° N. lat— 
and much of the western border is the meridian of 94° 43' W. 
long, respectively; but natural boundaries arc afforded on the 
extreme N.E. by the Des Moines river, on the E. by the Missis¬ 
sippi, on the S.E. by the St. Francis-and on the N.'W. the 
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Missouri. Altogeth^, about 850 m., or considerably more than 
half of the entire boundary, is water-front: about 560 m. along 
the Mississippi, about ao8 m. along the Missouri, and about 
100 m. along the St Francis and Des Moines. The length of the 
state from north to south, disregarding the St Francis projection 
southward, is 282 m.,' the width from west to east varies from 
208 to 308 m., and the total area is 69,420 sq. m., of which 
693 sq. ra. are water surface. 

Physical Features .—Missouri has three distinct physiographic 
divisions: a north-western upland plain, or prairie region; a 
lowland, in the extreme south-east; and, between these, the 
Missouri portion of the Ozark uplift. The boundary between 
the prairie and Ozark regions follows the Missouri river from 
its mouth to Glasgow, running thence south-westward, with 
irregular limits, but with a direct trend, to Jasper county at the 
south-east corner of Kansas; and the boundary between the 
Ozark and embayment regions runs due south-west Irom Cape 
Girardeau. 

1. The prairie rcRion embraces, accordingly, somewhat more 
than " northern " Missoiin —j.e. the jxirtion oi the state north of 
the Mis.souri river—and somewhat more than a third of the state. 
It is a beautiful, rolling country, with a great abundance of streams; 
more hilly and brokim in its western than in its eastern half. 'J'he 
elevation in the extreme north-west is about izou ft. and in the 
extreme north-east about 500 ft., while the rim of the region to 
the south-east, along the border of the Ozark region, lias an elevation 
of about goo ft. The larger streams liave valleys Z50 to 300 ft. 
deep and sometimes 8 to 10 ni. broad, tlie country bordering them 
behig the most broken of the region. The smaller streams have 
so eroded the whole face of the country that little of the original 
surface [ilain is to lx- seen. The Mississippi rivqg,'^ .skirled through¬ 
out the length of the state by contours of 400 fbcooft. elevation. 

2. The Ozark region is substantially a low dome, with local 
faulting and minor undulations, dominated byjA ridge—or, more 
exactly, a relatively even belt of hig^tod—thlw runs from near 
the Mississippi about 8tu Genevieve wunty to Barry county on 
the Arkansas border: the contour lev||Ls fulling with decided 
regularity in all directions below this crekj^. High rocky blulTa that 
rise precipitously on the iVlississi]i]ii, sometimg^ to a height of 150 ft. 
or so above the water, from the mouth oL the Meramec to Ste 
Genevi6ve, mark where that river cuts ijfW Ozark ridge, which, 
across the river, is continued by the Shawnee Hills in Illinois. 
The elevations of the crest in Missouri (the highest jxirtinn of the 
uplift is in Arkansas) vary from 1100 to Kxio ft. This second 
pnysiograpliic region comprehends somewhat less than two-thirds 
of the area of the state. The Burlington escarpment, which in 
places is as much as 230 to 300 ft. in height, runs along the westcru 
edge of the Camhro-Ordovician formations and divides the region 
into an eastern and a western area, known respectively to physio¬ 
graphers as the Salem Upland and the Spnnglicid Upland.'' Super- 
nci^y, iach is a simple rolling plateau, much broken by erosion 
(though considerable undissected areas drained by underground 
channels remain), especially in the cast, and dotted with hills; 
some of these are residual outliers of the eroded Mississippian lime¬ 
stones to the west, and others are the summits of an archaean topo¬ 
graphy above wliich sedimentary formations that now constitute the 
valley-floor about them were deposited and then eroded. There 
is no arrangement in chains, but only scattered rounded peaks and 
short ridges, with winding valleys about them. The highest points 
in the state are Tom Sauk Mountain (more than 1800 ft.), in Iron 
County and Cedar Gap Plateau (1683 ft.), in Wright county. Few 
localities have an elevation exceeding 1400 ft. Rather broad, 
smooth valleys, well degraded hills with rounded summits, and— 
despite the escarpments—generally smooth contours and aky-lines, 
characterize the whole of this Ozark region. 

3. Tpe third region, the lowlands of the south-east, lias an area 
of soiM 13000 sq. m. It is an undulating country, for the most 
part well drained, but swampy in its lowest portions. Tlie Mississippi 
is skirted with lagoons, lakes and morasses from Ste Genevieve 
to the Arkansas border, and in places is confined by levees. 

The drainage of the state is wholly into the Mississippi, directly 
or indirectly, and almost wholly into either that river or the Mis¬ 
souri within the borders of the state. The latter stream, crossing 
the state and cutting the eastern and western liorders at or near 
St Louis and Kansas City respectively, has a length between these 
of 430 m. The areas drained into tlie Mississippi outside the state 
through the St Francis, White and other minor streams are relatively 
small. The larger streams of the Ozark dome are of decided interest 
to the physioOTapher. Those of the White system have open- 
trough valleys borfored by hills in their upper courses and canyons 
In their lower courses; others, notably the Gasconade, exhibit re- 

‘ Counting the St Frailcis projection the length is 328 m. 

* Both the Ozark region and the prairie region w divided b^ 
minor escarpments into ten or twelve sub-regiona 


markaUe. differences in the drainage areas of their two sides, with 
mterestiiu illustrations of shifting water-partings; and the White, 
Gasconade, Osage and other rivers are remarkable for upland 
meandf^ lying, not on flood-plains, but around the spurs of a 
hiriiMnalicountiy.* 

Caves, chiefly of limestone formation, occur in great numbers in 
and near the Ozark Mountain region in the south-western part of 
Missouri. More than a hundred have been discovered in Stone 
county alone, and there are many in Christian, Greene and Mcllonald 
counties. The most remRMble is Marble Cave, a short distance 
south-east of the centre of Stone county. The entrance is through 
a large sink-hole at the top of Roark Mountain, from wliich there 
is a passage-way to an open chamber. This extraordinary hall-like 
room is about 350 ft. long and about 123 ft. wide, has bluish-grey 
limestone walls, and an almost perfectly vaulted roof, rising from 100 
to 195 ft. Its acoustic properties are said to be almost perfect, and 
it has been named the '' Auditorium." At one end is a remarkable 
stalagmitic formation of white and gold onyx, about 65 ft. in heighi 
and about 200 ft. in girth, called the “ TOite Throne." Jacob's 
Cavern near Pineville, McDonald county, disclosed on 

exploration skeletons of men and animals, rude implements, &c. 
Crystal Cave, near Joplin, Jasper county, has its entire surface 
lined with calcile crystals and scalenohedron formations, from 
T ft. fo 2 ft. in length. Knox Cave, in Greene county, and several 
caverns near Ozark, in Christian county, arc al.so of interest. Other 
caves include Fried's Cave, alxiut (j m. north-cast of Kolia, Phelps 
county, Hannibal Cave (in Ralls county, about i m. .south of 
Hannitad), which has a deep jkioI containing many eyeless fish; and 
various caverns in Miller, Ozark, Greene and Parry counties, 

Gcoiogv.—-Thi' geological liistory of tlie state covers the period 
from Algonkian to late Carlioniferous time, after which there is a 
gap in tlie record until Tertiary time, except that there was ap¬ 
parently a temporary depression of the north-western and soiitli- 
western corners m the Cretaceous age. Northern Missouri is 
covered with a mantle of glacial deposits, generally tliick, althougli 
ill the stream valleys of the north-east the bed-rocks are widely 
exposed. The Southern limit of these glacial deposits is practically 
the bluffs bordering the Missouri river, except for a narrow strip 
along the Mississippi below St Louis, These Pleistocene deposits 
include bouldery drift, loess, terrace deposits and alluvium. The 
till is generally loss than 3 ft. and rarely more than 40 ft. deep, hut 
in some localities it reaches a thickness oi 200 ft., or even more. 
Modified drift and erratics were also widclv deposited. The loess, 
however—reddish-brown, bufi or grey in colour, according to the 
varying proportions of iron oxide—is almost everywhere spread 
above the drift. It is exposed in very deep cuts along the bluffs 
of the Missouri. Southern Missouri is covered, generally speaking, 
with residuary rocks. The embayment region is of Tertiary origin, 
containing deposits of both neocene and eocene periods. Regarding 
now the outcrops of bed-rock, there are exposures of Algonkian 
(doubtful, and at most a mere patcli on Pilot Knob), Archean, 
Cambrian, Ordovician, Silurian, Devonian, sub-Carboniferous ami 
Carboniferous. The St ]frani,-oiB Mountains and the neighbouring 
portion of the Ozark region are capped with Archean rocks. All 
tlie rest of the Ozark region except the extreme south-westeiii 
corner of the state is Cambro-Ordovician. Along the margin ul 
this great deposit, on the Mississippi river below St Louis and along 
the northern shore of the Missouri near its mouth, is an outcrop of 
Silurian. Parallel to this in the latter locality, and lying also along 
the Mississippi near by to the north, as well as in tlie intervening 
country between the two rivers, are strips of Devonian. Both 
this and the Silurian are mere fringes on the great area of Cambro- 
Ordovician. Next, covering the north-ea.stern and south-western 
comers of the state, and connecting them with a narrow belt, are 
the lower Carboniferous measures (which also appear in a very 
narrow band along the Mississippi for some distance below St Iziuis). 
The western edge of these follows an irregular line from Schuyler 
county, on the northern border, to Barton county, on the western 
border, of the state, but with a great eastward projection north 
of the Missouri river, to Montgomery county. This line defines 
the eastern limit of the Coal Measures proper, which cover a belt 
211 to So m. in width. Finally, to the west of these, and covering 
the north-western corner of the state, are the upper cnal measures" 
Thus the state is to be conceived, in geological history, as gradually 
built up around an Archean island in successive seas, the whole 
of the state becoming dry land after the post-Carboniferous uplift. 
Until the post-Mc.sozoic uplift of the Rocky Mountain region the 
north western portion of the state drained westward. 

Fauna .—Excepting the embayment region, Missouri lies wholly 
within the C.arolinian area of the Upper Austral lifc-aone; the 

> There has been some controversy as to whether this condition 
is due to the elevation and corrosion of orginal flood-plaiiTmeanders 
after their development in a past base-level condition—which 
theory is probably correct—or to the natural, simultaneous lateral 
and vertical cut of an originally slightly sinuous stream, under 
such special conditions of stream declivity and horiionfal bed- 
strata (conditions supposed by some to bo peculiarly fulfilled in 
this region) as would be favourable to the requisite baJUnce of 
bank cutting and channel incision. 


























cmbayment lies In the AnBtnHiiparian area of the same zone. Among 
wild animals, deer and bear are ftit uncommon. Opossums, 
racoons, woodchucks, foxes, grey squirrels and ipx-squirrels are 
common. The game birds include quail (" Bob White ”) and 
partridges, l^airie chickens (pinnated grouse), pheasants and wild 
turkeys, all very common as late as 1880, are no longer to be found 
save in remote and thinly settled districts. A state lish commission 
has laboured to increase the common varieties of river hsh. So far 
as these are an article of general commerce, they come, like frogs, 
terrapin and turtles, mainly from the counties of the embayment 
region. Mussel fisheries, an industry confined to the Mississippi 
river counties from Lincoln to Lewis, are economically important, 
as the shells are used in the manufacture of pearl buttons. There 
are state fish-hatcheries at St Louis and St Joseph. 

Flnra .—The most valuable forests are in the southern half of the 
state, which, except where cleared for farms, is almost coBtinuously 
wooded. An almost entire absence of underbrush is characteristic 
of Missouri forests. The fine.st woods are on the eastern upland 
and on the Mississippi lowlands. The entire woodland area of the 
state was e.stimnted at 41,000 sq. m. by the national census of igoo. 
Ash, oaks, black and sweet gums, chestnuts, hickories, hard maple, 
beech, walnut and short-leat pine are noteworthy among the trees 
of the Carolinian area; the tupelo and bald cypress of the embay¬ 
ment region, and long-leaf and loblolly pines, pecans and live oaks 
of the uplands, among those characteristic of the Austro-riparian. 
Hut the habitats overlap, and persimmons and magnolias of difierent 
species are common and notable in both areas. The heavy timber 
in the south-eastern counties (cypress, &c.), and even scattered 
stands of such valuable woods as walnut, white oak and red-gum, 
have already been considerably exploited. 

Chmatf.—Missouri has a continental climate, with wide range 
of moi.sture and temperature. The Ozark uplift tempers very 
agreeably the summers in the south, but docs not affect the climate 
of the state as a whole. The normal iiiean annual temiierature for 
the entire state is about 54“ F.; the normal monthly iiiean.s through 
the year are approximately zq'O, 40-4, 42, 5.'i'4, 04(1, 7.T2, 77'i. 
75'7. (iS'2, 57, 42-8 and F'. The south-eastern corner is 

crossed hv an annual isotherm of (io“, the north-western by one of 
50"; and although in the iornicr region sometimes not a day in the 
year may show an average temperature below freezing-point, at 
jeflerson Citv there are occasionally two months of freezing weather, 
and at Rockiiort three. Neverthele.ss, the yearly means of the 
five disiricts into which the state is divided by the national weather 
service exhibit very slight differences : approximately 521, 527, 
.'•,4'4, and .s.vy" F. respectively lor the north-west, north-east, 
central, south-east and south-west. On the other hand, the range 
in any month ol local absolute temperatures over the state is habitu- 
ally great (normally about 50“ in the hottest and 100^ or more in 
tlie coldest months), and likewise the annual range for individual 
localities (go" to vio"!. Temperatures as high as 100“ to 103° and 
ns low as —20" or —30" are recorded locally almost every year, and 
the maximum range of extremes shown by the records is from 
11(1° at Marble llill, Hollinger county, in July igoi, to —40" at 
Warsaw, Henton county, in F'ebruary igoj. The average fall of 
snow, winch is mostly within the months from November to March 
inclusive, ranges froni alxnit 8 m, in the south-east counties to 30 in. 
in the north-west counties. The Missouri river is often closed by 
ice, and the Mississippi at St Louis, partly Ix'cause it is obstructed 
by bridges, sometimes freezes over .so that for weeks together 
horses and w-agons can cro.ss on the ice 

The average yearly rainfall for the state as a whole is atxiut 30 in., 
ranging from 33 7 in. in T8g8 to 25-3 in. in igoi. The prevail¬ 
ing winds are .southerly, although west winds are, common in 
winter. Winds from the north and west arc generally dry, cool, 
clear and invigorating; winds from the south and east warm, 
moist and dejiressing. Rainfall comes from the Gulf of Mexico. 
The south-east winds lilow from the arid lands and carry rising 
temperatures across the state; and the winter anti-cyclones from 
the north-west carry low temperatures even to the southern border. 
Missouri lies very frequently in the dangerous quadrant of the great 
tvclonic storms passing over the Mississippi valley^—indeed, north¬ 
ern Missouri lies in tlie area of maximum frequency of tornadoes. 

Anriciiltuir .—Few states have so great a variety of soils. This 
rariety is due to the presence of different tonus of glacial drift, 
and to the variety of surface rocks. The northern half of the state 
is well watered and extremely fertile. The south-eastern embay¬ 
ment is rich to an exceptional degree. Speaking generally, the 
Ozark region is charactenzed by reddish clays, mixed with gravels 
and stones, and cultii-able in inverse proportion to the amount of 
these elements; northern Missouri by a generally black clay loam 
over a clay subsoil, with practically no admixture of stones; the 
southern prairies, above referred to. share the characteristics of 
those north of the Mis.souri. The Mississippi embayment is in 
parts predominantly sandy, in others clayey; it is mainly under 
timber. The state as a whole is devoted predominantly to agri¬ 
culture. Within its borders or close about them are the centres of 
total and of improved farm acreage, of total farm values, of gross 
farm income, of the growth of Indian corn, of wheat, and of oats. In 
igoo agriculture absorbed the. labour of 41-3 % of the total working 
population of the state. 01 the area of the state 77 3 % was 


included in that year in farm land (31,997.873 acres); and of this, 
b7'4 % was improved. The average sue of a farm was ii 9'3 acres; 
39'9 %°i all farm families owned a home clear oi all incumbrance; 
and the percentages oi farms operated by ownqrs, cash tenants 
and share tenants wore respectively bp'S, ii'o and 19 3, Negroe^ 
worked 17 % of the total acreage. The total value of farm- 
property was $1,033,121,897. The aggregate values of farm 
products in 1899 was $219,296,970, and this total consisted of 
$117,012,893 in crops (area in crops, 14,827,620 acres), $97,841,944 
in animal products, and $4,442,131 01 forest by-products ol farm 
operations. Indian corn is the most prominent single crop; in 1899 
it was valued at $61,246,305 Of other cereals none except wheat 
is produced in any quantity as compared with other states. Tobacco 
is grown over half the area of the state, but especially in the 
central and north-central counties, and cotton along the Arkansas 
border counties, but especially in the embayment lowlands. Orchard 
fruits, .small fruits and grapes are produced in large quantities, 
and a fruit experiment station, the only institution oi its kind 
in the country in 1900, is maintained by the state at Mountain 
Grove, in Wright county. To a slight extent it is possible to grow 
fruit of distinctively southern habitat, but even pears (a promineni 
and valuable crop) are uncertain in returns. Apples are grown to 
best advantage in the north-west quarter; peaches on the Arkansas 
border; pears along the Mississippi; melons in the sandy regions of 
the embayment; small fruits in the south-west. Grapes are maiiil>' 
grown in the Ozark region, and wine is produced in Gasconade 
and other central and north-central counties in amounts sufficient 
to place Missouri. California aside, in the front rank of wine states 
in the Union. Indian corn and abundant grasses give to Missouri, 
a.s to the other central prairie .states, a sound basis for her liie- 
stock interests, lii lyoo the value ol her livestock was $160,340,004. 
Two of the four remount purchasing stations bf the United States 
Army are at St Louis and Kansas City, As a mule market Missouri 
has no riv al. Sheep are herded in the southern Ozarks. 

Minerals. —Coal, lead, zinc, elav’.s, building stones and iron are 
the most important minerals. (Jobalt and nickel are associated 
with lead in the St Francois field; but thougli the American output 
is almost exclusively derived from Missouri the production is small 
in comparison with the amount derived from abroad. ITactieally 
the whole comes irmii Mine La MoUc, in Madison county. Mis¬ 
souri is also the largest producer in the Union ut tripuli and 
of barytes. Copper occurs in various localities, but is oi economic 
importance only in the Ozarl uplift; it was first mined in small 
quantities in 1837. TTie value of the c pper mined in igo6 (based 
on smelter returns) was $54,347. Mineral waters—murlatir 
alkaline chalybeate ajid sulpliuric—occur widely. Various mineral 
paint bases (apart from lead, zinc, baryta and kaolin) arc produced 
in small quantities. Iron, once an extremely important produet, 
has ceased since about i88n to be significant in the general produc¬ 
tion oi the country. Hut it is of great importance to the state, 
nevertheless, tmd its production has pussibililics much beyond 
present realization. The ore occurs in two forms, haematites and 
limoiiites; the specular hematites often bring grouped, for practical 
])urposes, into two classes — those occurring in porphyrv and those 
occurring in sandstone. The haematites are found not only in the 
Archean porphyries but in Cambrian limestone and sandstone, 
end ill the sub Carlxinilcrous formations; while the limoiiites are 
confined almost exclusively to the Cambrian. The licdded hacina- 
tiles and limoiiites hav'e been little exploited. Mining was begun 
in iron and Crawford eoiiiities in the second decade of the J9U1 
century; at Iron Mountain in 1846, and at Filot Knob in the next 
yeai. Since 1880 the output of tlic stale has been falling, and the 
total jirodiiction up to 1902 did not exceed g.ocxi.noo tons of ore; 
in 1906 the output was 80,910 tons. Iron jiyrites, which occurs 
widciv and abundantly, has become of value as material for the 
preparation of sulphuric acid. 

'I he limits ol the coal belt have already been defined. The area 
of the Coal Measures'is about 23,000 sq. m,, and that of those clashed 
by the National Geological Survey as probably productive is about 
14,000 sq.m., or nearly the entire area of the lower measures. 
The coal is almost wholly bituminous, with very little cannelite. 
The seams arc generally from one to five feet in thickness. Macon, 
Lafayette and Adair are the leading counties in output; Lexington 
and Hevier are the leading mining centres. The total output 
Irom 1S40 to 1902 was alioiit 78,300,000 short tons; the annual 
output first passed i.ooo.oon tons in 187(1, and 2,ocxi,oon tons In 1882; 
anct from tgoi to 1905 the yearly output, steadily increasing, aver¬ 
aged 4,196,688 tons, ot a value at the mines of $11,2(1(1,134; the 
outjiut in 1908 was 3,317,315 tons, with a spot value of 85,444,907. 
Superficial evidences of natural gas and petroleum are abundant 
in western and north-western Missouri, bul these have not been 
found in commercially profitable quantities. The total value of 
natural gas from wells in Missouri in 1908 was $22,392. A few small 
oil wells are open near the Kansas line. Both erucle oil and natural 
gas arc drawn from Kansas for the supply of Kansas City and other 
parts of western Missouri. 

Lead occurs in three areas in southern Missouri, In the tirsl, 
of which St F'ranyois county is the centre, it occurs generally alone 
disseminated in Cambrian limestone; in the second, of which the 
counties immediately south-west of Jefferson City are the centre, 
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it occtirs with zinc in reticulated deposits and fissure veins in clays 
and clastic limestones; and in the third, of which Jasper county 
is much the most important county, the two metals occur in pockets 
and joints in the BurlinRton-Keokuk beds of the sub-(larlx)niferous. 
The first is the great lead area, the third the great zinc area; the 
second is no longer of reliitive importance. I he h*ad ores are 
galena and carbonate; the zinc ores, calamine, smithsoniie, and 
blende. TTie mines in the St branyois field were worked by the 
h'rench from early in the. iKth century. The oldest. Mine iat Motto 
(Madison county), discovered in 1715 hy De la Motte Cadillac, 
is still a heart producer. St Franyois county alone produces 
altout nine-tont'is the yield of the field; Madison, Washington, 
(efferson and hranklin counties furnish most of llie remainder, 
tjirge quantities of lead are also obtained Irom tbe zinc field of tlie 
south-west. Both the St I'ranyois and Jasper ores yield Irom 70 
to 75 of metal in final product, and assay even higher. It has 
Iwen estimated that down to i8qi i.uw.ooo tons of ore, yielding 
metal worth J74.000.000, had been taken from the state, fully 
half of this having been mined in the preceding twenty veais. 
Tile total output tor the state in lyo8 was 144.459 tons, vaUicd at 
$12,114,550; of this 110,511 tons came from the central and scnith- 
east field, and of the remainder i i.z.pi tons from ihe Webb City ■ 
J*rospcrit\’ camp. Zinc was originally’ a hindering by-product of 
lead mining in the south-west, and was thrown away; but it long 
ago became the chiel product in value in this held. The so-callcd 
*' Joplin district " ot south-western Missouri and south-eastern 
Kansas - three fourths of it lining in Missouri—produces nine- 
tenths of all the zinc mined in tlie United Slates. Mining in south¬ 
western Missouri began alwiil 185]. lint zinc was ol no imiHirtance 
in the output until 1872 In the next thirty-one years the aggre¬ 
gate product was about y.ixio.ooo tons of ore, ivorth some 
|ioo,tnxi.ooo. The output from 1H01 to 1905 sveraged 219.874 
tons of ore yearlv; in 1(K'8 il was 107,40.; tons. The history of the 
St I'Yauyois, Grantiy and Joplin districts has been sensational 
The fortunes of the last havi largely revolutionized the conditions 
and prospects of Ihc south Vvesterii counties. Silver is iound in 
connexion ivith lead am! zinc mining; in iijoh Ihe loial onlpiit was 
49 I ft oz , valued al Sjb.o ji). Clays oeeitr in amounts and varieties 
surpassed’hv Ihe deposits'in very few if any states of the Union. 
They are in every form from 1he rare to the common- glass pot 
clay ball clays, kaolins, flint fireclays, plastir fircehivs, slone-ware 
clays, paving-brick shales, btiilding-hrick and gumbo il.ivs. flaslir. 


availal’le ill seeminglv limitless 


clay, 

clays, pavi ,. . 

fireclays, paving and bnek clays are availal'h 

quantities Tlie loess, tlie re-sorted residin! clai’.s, and the glacial 
itays art- all used lor the prodiieiion ol bnek. Clavs otciir, in short 
all over Ihe sLile; and their use is almost as f'eiieral In i()C >5 and 
1907 the rank of kli.ssoim was sixth in the Union in the value ot 
clay product'- namelv, 8(1,205,411 in 1905 and Jb,898,871 in 1907 
There lia-s been no more than the slightest lieginnmg made in tlie 
utilization ol these resourees. Stone msourcos are also large. 
Limestones are liy far the most important; red and gray granites. 
saudstoiK-s and marble (f-te CetieMiive county) being of little more 
than local importance. In tc)o 8 the tot.’i.l value of stone ciuarried 
was $2,3011,058. Tripoli is quarried parlicularly in Newlon county, 
where it has been produced since 1872. and thoiigli not produced m 
great quantities has value Irom it.s general scarcity. This Missouri 
tlipoli is u finely decoinwscd rock, iib<'ul oH silic«i, 5iiid is 
used lor filter stones and as an abrasive " Chat "--finely crushed 
flint and limestone yielded an tailings in tlie lead and zme minci - 
finds many u.ses. Limestone is qnaiTied all over the stale (e.xcepl 1.1 
the embaymtiil region). 'J here are unlimited suiiplies of (lay, shale 
and limestone, the llirce e.ssential coii.slilnenis of I’oriland ceilienl, 
.md the iruimifaclure of this, begun m 1902, at once assumed im- 
portauf proportions. (,)iiicklinie inannfacliire is also an inqiortaiil 
Indiisiry. In looS tlie’prorliict of (|mcklime was irty.olio tons. 

JWaim/a.fwzc;..—Maimlactiiriug and iiierhanical pursuits alzsorlv il 
in 1900 tlie lalxmrs ol I0’5 oJ ■■>'! ixn’soiis engaged in garni vil 
occupations, h'.ss tlian half as many as were engaged in agriciittiires 
Though an agncnltnral state, Missouri hivi in i(^) three cjtiea with 
populations of above loo.ooii, vhose wealth is based on tnanu- 
lacturcs and trade. Mis,souri is tlie leading inanulacturmg state 
west ol the Mi-ssissippi. Tietwoon iH8o r.iid value of Ihf 

oroduct incRMscd Irom to $38.^,^92,784, of which 

«tlt> 304,09.') vv'iis the value of products of the factory system , 
in the factoi'y product was valued at $ 439 . 5*1 t)l the 

total output in 1900, lliree-fonrths were made up by the outjiut 
of Si I.ouis ($ 2 . 11 . 029 , 73 , 1 ; of which Sun, 7.32,788 wa.s from e.stab- 
li.shmenls under ffle " factory system Kansas City ($30,527,,392; 


factory produci St Joseph ($ 3 >,'’ 0 O, 73 '>, 
I of some estalilisliments outside the city 
lieiug ■' factory product " within the city 
leld ($4 ,iz(.,87i': $3,i31.8oo being " factory 
me four cities in I0"5 *bc proportion of the 
,t (84.3(1,548,957) mannfaetured under the 
smalief, and less than three-fourths was.made 
up liv the following seven cities: St l,onis ($2')7,407,038), Kansas 
City ($35,573,049), St Joseph ($i' ..V.bZ^b), Sp^nsfi'-W ($5.-;9.3,.3i5), 
HamifM ($4.442.b99), .Teffere.on Citjr ($3,92^,832). and . ophn 
[*3 oof) 203) In 1905 the eleven miinicipnhtics with a .xipiilation 
tl at least 8000 each (including the seven above, and Carthage, 


*23,588,(>53 
including Ihe 
limits; $11,.46’. 
limits), and Spni 
product "); for th 
■ tale's total pri^ 
' factory system 


Moborly, Sodalia and Webb City) produced, under the " futory 
system," goods valued at 11.335,431,978- Eighteen industzies in 
11.05 employixl nearly three-filths of the wage-earners in lactones 
and were represented by nearly two-thirds ($293,882,705) of the 
total product. The most prominent items in this were slaughtering 
and meat-packing products (value $60,031,133 in 190.5); tobacco 
(in 1905, $30,884,182), flour and grist-mill products (in 1905, 
$38,020^142),* malt liquors (in 1905. $24,1.54,2(14), boots and shoes 
(in 1905, $23,4(13,552), lumber and tunber products (in 1905, 
$jo,9o. 3’783), nienL lactory-made clothing (in 1905, $8,872,831', 
and cars and general shop construction and repairs by steam rail¬ 
ways (1905, $8,720,433). The increase in the slaughtering industry 
between 1890 and 1900 (t.34’9 %) was chiefly due to remarkable 
growth in bt Joseph—or, to be more piecise, just outside the city 
limits of St Joseph; between 1900 and 11305 the increase was 
39-5 »/„. Although Missouri is not a great tobacco state, St t-ouis 
is one of Ihe greatest centres ot the country in the output of tobacco 
products. It IS also, for the state, Ihe great centre of all the leading 
interests with the exception of slaughtering. The boot and shoe 
industry is new west of the Mis-sissipjii, but Missouri holds in it a 
high and nsing rank. In the Joplin mining region a considerable 
amount of ores is smelted, but ihe bulk ol the ores is sent into 
Kan.sas lor smelting. The finer clays, also, are mainly shipped 
from tlie state m natural form, but in the manufacture of sewer-pipe 
and hre-lirick, Missouri is a very promineni state. St Louis and 
Kansas City are the centres ot the clay industries. 

Communira/iotis.—In 1900 rather under a faith of the working 
populairon were engaged in trade and Iranspoitatiim. In 
commerce as well as in mauuiactures St Louis is first among the 
1 dies of ihc .state, hut Kansas l.ily also is one ol tlie greatest railway 
centres ot the Coimtrv, and tlie'trade with tlie south-west, which 
SI I.ouis once lield ahuost iinihsiiiited, has been greatly cut into liy 
Kansas City, as well as liy Galveston and other ports on tlie Gulf. 
There is stdl considerable commerce on the Mississipiii irom St 
Louis to New Orleans, and a few passenger steamers are still in 
service In 190(1 irio; there was a notalilo agitafion for improve¬ 
ment, following trial vovages tiiai proved the navigahilily of tlio 
Missoiin iqi to Kansas City. For this jiart of the river tlie maxi¬ 
mum draft al mean low water was 4 ft. in 1908. In icioy the 
amount of freight carried from the mouth ol the Missouri to Sioux 
City, Iowa, was 84.3,8(13 tons, and river rates were alioiit txj % of 
railwHV rates. In 1907 estimates were made for 0 ft. and 12 It, 
channels from Sioux City to Kansas City, and from Ivausas Citv 
lo the mouth of the river. The improvement of the Missouri-- 
which IS tar more diffiiiilt to navigate than Ihe Mississipiii—was 
begun by Congress in 1832, and (in addition to large joint appro¬ 
priations lor the Missouri, Mississipiu, Arkansas and Ohio nveis 
from 1832 to TS82) cost $11,130,500 Ix-twecn 187(1 and 1900. Also 
$65,000 was expanded from 1852 to 1876. In nothing except the 
freiglitmg of bulky and imjienshable prodiict.s, like cotton, coal 
snrl eercal.s, was the river ever able to contest Ihe mniiopoly ol the 
rtiilways. The mileage of these within tlie state rose from 3()(io 
m 1880 to (042 lit i8i)o, and to 8o23'()4 in igo8; the Missouri 
I’scific being far the greatest system ol the state. SI l-oiiis, Kansas 
City and St Joseph are ports of entry lor foreign commerce. 

ro/itiffl/iVin.-Tlie totfil population of Missouri in 1900 wiw 
3,106,665 (or 45’2 lo the sq. in.). The population in 1810 was 
20,845; in 1820, 66,586; in 18.30, 140,455: in 1840, 383,702; in 
1850,' 682,044; in 1S60, 1,182,012; in 1870, 1,721,2135; in 
jSko, 2,1(18,380; and in 1890, 2,679,184. Thus, even in the 
years of the Civil War, there was no apparent set-back. 
Of I'e aggregate of tqoo, (i3’7 lived in “rural di.stricts 
(i.r. hose outside all places of a population of 2500 or up¬ 
wards), and 27-1 % in tlie three great cities of the state, St 
f,ouis (pop. 575,2.38), Kansas City (16,3.752) and .St Joseph 
(102,979); ii’J % negroes—their intTease from 1890 t^ 

1900 being less than half as rapid as that of the whites, ancT 
7 0 “J, only were foreign-horn. Slightly more than half ol all 
forei^mers are Germans', Irish, English and Scoich, Frenth 
and English Canadians, Swiss and Scandinavians following. 
The German element is, and has ,Wn since about 1850, ot 
great importance —an importance ,(ijpjG j^diealed at ^l by^ its 
apparently small strength in the population to-day. Ihe Ger¬ 
man immigration began about 1845, and long ago passed its 
maximum, so that in 1900 more than half of all the foreign-bom 
(not only the Germans, but also the later-coming nationalities) 
had lived within Missouri for more thim twenty years, and more 
than three-fourths of all had been residents of the state for ten 

' Omitting here printing and publishing, and foundry and machine- 
shop products, which (like carpentering, bakery iiroducts, ic-, m 
cities) have little distinctive in them to set Missoun off from other 
states. But it is to be notod that SL Louis LS one of the leading 
producers of street-railway cars. 
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years or more. Thus the foreign element is an old one, and other 
statistics show that it is being efiectively absorbed into the 
native mass by intermarriage.' The German influence has been 
felt in education and in the anti-slavery cause. The early 
settlers of the state were practically all from Kentucky, Tennes¬ 
see, Virginia and the old slave-states of the south-east, and their 
influence was easily dominant in the state until well after the 
Civil War (about 1875), "'hen northerners first began to enter 
the state in large numbers. The south-western Ozarks were 
settled originally by mountaineers from Kentucky and Tennes¬ 
see, and retained a character of social primitiveness and indus¬ 
trial backwardness until after the Civil War. This region has 
been industrially regenerated by the mine development. In 
addition to St Louis,^ Kansas City and .St Joseph, the leading 
cities in 1900 were Joplin, Springfield, Seddia, Hannibal, 
Jefferson City, ('arthage, Webb City and Moberly. 

As Missouri was originally a French colony the Roman Catholic 
is its oldest church; and it is still the stronge.st with 382,642 
communicants in 1906 out of a total of 1.199,239 for all denomi¬ 
nations. In the same year there were 218,353 Raptists, 214,004 
Methodists, 166,137 Disciples of Christ, 71,599 Presbyterians, 
45,018 Lutherans, and 32,715 members of the German Evangelical 
.8ynod of North America. 

Adminislration .—Three ron.stitnlion.s, framed by conventions 
in 1820.1865 and 1875. have beet) adopted by the people of the 
state, and a fourth (1845) rejected, principally because it 
provided for popular eleilion of the stale judiciary, which was 
then appointed. In addition to these four constitutional con¬ 
ventions, mention shoidd be made of the special body chosen in 
i86t to decide the r|uestion of secession, which retained supreme 
though irregular control of the state during the Civil War, and 
some of whose acts hatl all the force of promulgated constitu¬ 
tional amendments. Universal manhood suffrage wa.s estab¬ 
lished by the first constitution, The constitulioti of 1865 was a 
partisan and intolerant document, a part of the evil aftermath of 
war; it was adonted by an insignificant majority and never had 
any strength in public sentiment." The present constitution 
(that of 1875) was a notable piece of work when framed. The 
term of the governor and other chief esccutive officers, which 
had been four years until the adoption of the, eonstitution of 
1865, under which it wa.s Two years, was restored to the long 
term (unusual in American practice). The legislature (or, as it 
is railed in Missouri, General .Assembly) had been permitted to 
hold adjourned sessions under the constitution of 1865. This 
expensive practice was abolished; various checks were placed 
upon legislative extravagance, and upon financial, special and 
local legislation generally; and among reform provisions, rommon 
enough to-dav, but uncommon in 1875, were those forbidding the 
Gcncr.il A.sscmbly to make irrevocable grants of special privileges 
.ind immunities; requiring finance officials of the slate to clear 
I heir accounts precedent to further eligibility to public office; 
preventing private gain to state officials through the deposit of 
public moneys in hank.s, nr otherwise; and permitting the 
governor to veto .specific items in general appropriation bills. 
The grand jury was reduced to twelve members, and nine con¬ 
curring mav indict. The township system may be adopted by 
county option, but has not been widely established, though 
purely administrative (not corporate) “ townships ” arc an 
essential part of state administration. St T.ouis and Kansas 
fiity have adopted their own eharter.s under constitutional 
provision. Up to 1909 37 constitutional amendments were 
.submitted to the people for adoption or rejection, and 22 were 
adopted. Three of these (1900) restrict the railing of the grand 
jury, permit two-thirds of a petit jury to render verdicts in 
courts not of record, and three-fourths to give verdict in civil 

) In 1900 only one person in six had both jjarents of foreign 
birth. 

" St Txnii.s was the capit.al in 1812-1820, St Charle.s in 1820-182(1, 
and lellcrson City since 1826. 

» After the pro.scriptive features of this constitution were abolished 
by amendments in 1870, however, there was no great discontent, 
and the vote lor liolding a constitutional convention in 1875 was 
very close; 111,299 to iir,oi6. 


cases in courts of record. Cities have been allowed (1892), upon 
authorization by the General Assembly, to organize pension 
systems for disabled firemen, but not allowed (1904) to organize 
the same for police forces. An amendment which was at^ted 
(177,615 for; 147,290 against) in November 1908, and came in 
effect on the 4th of December 1908, provides for initiative and 
referendum applying to statutory kw and to constitutional 
amendments, but emergency measures, and appropriations for 
the state government, for state institutions, and for public 
schools are exempt from referendum. Initiative petitions, 
signed by at least 8 % of the legal voters in each two-third.s (at 
least) of the congressional districts of the state, must be filed not 
later than four months before the election at which the measure 
is to be voted upon. The referendum may be ordered by the 
legislature or by a petition signed by at least 5 % of the legal 
voters in each of two-thirds (at least) of the congressional 
districts of the state; such petition must be filed not more than 
90 days after the final adjournment of the legislature; referred 
measures become law upon receiving a favourable majority of 
the popular vote. Among defeated amendments that are indi¬ 
cative of socio-political tendencies was one (1896) to authorize 
cities of a population of 30,000 or more to purchase, erect or 
maintain waterworks or lighting plants. 

There r. nothing extraordinary in the generai judiciai syatoin. 
The civil l:iw seems to have had only a taut, and as .soon as American 
immigration began a limited, application. The common law was 
introduced with the American settler, and alter 1804 was the 
explicitly declared basis of judicature. Pr.ictically no trace ol 
ITench and Sjianish administration was left except in the land 
registers. The metrujiohtan pnm.'ioy of St Louis and Kansas City 
IS reflected in the general organtzation of the courts. The Bureau 
ol Labor Statistics niaintauis free employment-bureaus in St Louis, 
Kansas City and St J oseph. There is also a State Board of Media¬ 
tion and Arbitration to settle labour disputes. A Hoard of Hail- 
road and Warehouse Commissioners, elected by the people, was 
established in 1875, under a jirovision ol the constitution requirini; 
the tleneral Assembly to establish maximum rates and provide 
against discriminations.^ 

The homi'stead of a housekeeper or liuid of a family, togethi.T 
with the rents and products of the same, is exempt from levy and 
attachmenl excqit to satisfy its liabilities at the time he acquired 
It. A homestead so exempted is, however, limited to 18 sq. rods 
of ground and to $3000 in value if it is in a city having a popiilation 
of .jo.oon nr more, to .30 sq. rods and $1500 m value it it is in a 
city having a jiopulatiuii ot 10,000 and less than 40,000, to 4 acres 
and ,81500 in value il it is in an incorporated place having a popula¬ 
tion ol less than 10,000, and to Ibo acres and I1500 m value if it 
is in the country. A husband owning a homestead is debarred from 
sfllin;; or mortgaging it without the joinder of his wife, and if the 
husband dies leaving a widow or minor children the homestead 
passes to either or to both jointly, and may bo so held until the 
youngest child is twentv-one years of age or until the imtmage or 
death ol I lie widow. Tile principal grounds lor divorce are im¬ 
potence. bigamy, adultery, conviction of felony or other infamous 
crime snlssequeni to the marriage or before the marriage if un- 
liiiown In tlie other jvirty, desertion or habitual druukeune.ss for 
one year, such cruel or barbarous troatmint as to endanger the 
life of the other, such conduct as to render the condition of the 
oilier iiitiileralile, and vagrancy ot flic husband; but before apply¬ 
ing for a divorce the plaintifl must reside in the state for one year 
immediately preceding, unless the cau.se of action was given within 
the state or while the plaintiff was a resident of the state. A 
inarned woman mav hold and manage property as if she were 
single. She is entitled to the wages for her separate labour and 
tliat of liiT children, and is not liable for her husband’s debts. 
A widow has a dower right to one-third ol her husband’s real 
eslate and to the share of a child in his personal estate. If a hus- 
liand dies wiflioul leaving children or other descendants, the widow 
is entitled to all the real and pensonal estate which came to him by 
marriage, to what remains of the personal property which came 
into his possession by the written consent of liis wife, and to one- 
half his other real and jicrsonal property at the time of his death. 
If a husband die.s leaving descendants only by a former marriage, 
the widow may take in lieu of dower the personal property that 
came to him by means of marriage, or if there be children by both 
inarriagch she inay take in lieu of her dower right to his real estate 
ail absolute right therein ^uivalcnt to the share of a child. Hci 
dower is not lost by a divorce resulting from the fault or mis¬ 
conduct of flic husband. .4 widower is cnlilled to a share in his 
wife’s jiersoniil estate equal to the share ot a child, and if there are 

■* In 1907, in Missouri, as in various other states, passenger rates 
were reduced by law to 2 cents per mile; but this law was declared 
unconstitutional in 1909. 
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no descendants he has an absolute right to one-half of her property, 
both real and i)crsonal. . , , 

Finance .—Revenue is drawn mainlv from a general property 
tax. In 1904 the cto.ss valuation of all taxable wealth was put at 
$1,155,402,647, and taxation for state purposes aggregated iio.i; 
per $i(KX).^ In the years 1851-1S57 a debt of $23,701,000 was 
incurred in aiding railways, and all the roads made default during 
ihi- Civil War. The state could not meet its guarantee obligations 
hence the strict bonding provisions of the constitution of 1875), and 
in 1865 had a bonded debt of above $36,000,000. This was reduced 
to $21,675,000 by 1K09, and in 1903 ivas wholly extinguished, 
every obligation liaving been fully discharged. A small debt - (at 
the close of 1906. $4,308,839! is carried in the form of non-negoti- 
able state certitientes ol indebtedness issued in exchange for money 
taken frotu tlie educational funds of the state, and is intended as 
a permanent obligation to thosi- funds. An amendment to the 
constitution adopted in 1908 jicrmitted counties to make an extra 
levy ol 25 cents on each too dollars valuation for the construction 
and repair ol roads and bridges. 

Charitable and Penal /«sh/Mfzo«.'?.--Tlie charitable and pennl 
institutions of the state include the penitontiary at Jefterson City, 
opemed in x83(>, which is self-supporting; a training school for boys 
.il Boonvilli- (ojK'iied 1889), an industrial home for drls at CTiilli- 
colhe (established 1887), hrispitals fur the insane at Fulton (1847), 
St Joseph (opened 1874), Nevada (1887), and Farmington (i8()o); 
a school for the blind at St Louis (opened 1851): a school fur the 
deaf at Fulton (niiened 1H51); a colony for the feeble-minded 
and epileptic at Marshall (established 1891)): a stale sanilorium, 
lor con.sum]>tivi‘s. at Mtnint Vernon (estal)lishec’ 1905, opened 
1907); a Federal soldiers' home at St James, and n Confederat<- 
soldiers’ home at Higginsville (lioth established 18C17). 

EducaUon .-expenditure ujiou public schools is much greater 
in Mis.souri than 111 iiuy other of the ohl slave states. Most of the 
total expenditure (in 1908, ST2.76().()yu) is made jxissible by local 
taxation. Tiie pereelUagr ol the enumerated Hchool-}.>opulation 
(children 6 to 20 years ol age) attending school in 1908 was 48. 
and the pereeiitagi?’of the total I'liumeration enrolled was alxiut 71; 
the general showing being excellent, and that for negroes remark¬ 
ably so. Blacks and wlntt's are segregated in all schools. Various 
high-schools scattered over the state are given over to the negroes; 
and in 1904 the nuinlw of jmpils attending tliese was <‘xceed«i 
only by the corresfionding numbers in 'iexas and Mississippi— 
atates with live- and sixtold the negro jKipulation ot Missouri. 
Iilliterati* persons aI)ove 10 years of age eonstilulc*d in 6*4 % 
of the total ])opula11011 28*1 of the negroes, 7'i % of the natives. 

<>*9 '!„ of the foreign-boni. The idea of providing a univcrsilt' and 
free local schools a.s parts ol a iiublic school system occurs in the 
constitution ot 1820 (and in (he Acts of Congres.s tiiat prepared 
the way for stati'hood), and the occurrene<‘ is uotewortliv; hut the 
real Lieginnings of the system scarcely go hack Jurther than 1850. 
Nor was verv much i>r«>gress miide until a law was iiassocl in 1853 
•■eijuiring a quarter of the general yearly rpyenue ol the state to W 
• listribuled among the counties lor schools. This ajiproprialiou 
was luaile regularly after 1855 (save m 1861-1807). and since 1873 
lias rested on a constitutional prov'i.sion. 'fhe mainteiianci* ol «i 
free public .scliool .system was placed on a finii and broad fouiidaluni 
by the constitution adopted in that year. In iJie years after 18^7 
une-tliird of the lolril revenue was apiirupriated to the public 
common schools; and in 19^18 the total aiqiropriation for public 
schools, normal schools .ind the state university was about tliree- 
fifths of the entire state revenue. Local taxation is another source 
of the school funds. In 1908 the total school fund, including state, 
county, township and special district funds, was about $I4,ckx),ooo, 
of which the state liind was nearly one-tiiird. The scho<ds of 
St Louis have a very high reputation. 

Among Institutions of higher Icunimg the university of Miswniri 
at Columbia is the chief one maintained by the state. J 1 was opened 
to students in 1841, r(«eived aid for the first time from the state 
in 1807; women wore first admitted to tlie normal department in 
i8(>c>, to (he academic department in 1870, and soon afterwards to 
all dejiartments. In addition to the academic department or , 
college projier, the university embraces syicciul schools of pedagogics ' 
(i8(»8), agriculture and mechanic arts (1870), mines and metallurgy ' 
(1870, at Kolia), law (1872), medicine (1873), fine arts (1878), engin¬ 
eering (1877), military science, commerce., a graduate school ot 
arts and sciences {1896), and a department of journalism (Kg>8). 
An experiment station sup|)orted by the national government was 
established in 1888. and is part of tlie school of agriculture. The 1 
state Board of Agriculture organiaes educational farmers' institutes; : 
.and agriculture is taught, mo«#ovcr, in the normal schools ol the 

' The constitutional ]irovision requiring assessments at cash ' 
\aluations is not at all observed; according to the Stati- Revenue ! 
Commission of 1902 tiic average tax valuation was 40 to 50 % of 
the real value. The national censuses of 1880 and 1890 (no obtimate 
being made in igod) put the total value of all property at 
$1,562,000,000 and $2,3^,902,945 respectively. 

^ In 1902 the ^nded of counties and townsliips ^greguted 
;.i8,o()(),87K; that of toyms and cilics (mostly that of St Louis),. 


state. Of these five are maintained as follows; at Kirksville (1870), 
at Wairensburg (cstabltshcd 1870), at Cape GirardMu festaolished 
1873), at Springfield (established 1905), at Maryville (established 
1905) > and there is a normal department in connexion with the 
Lincoln Institute, for negroes, at Jefferson City. Lincoln Institute 
(ojiened in 18(16) is for negro men and women. J'hc basis of its 
endowment w’as a fund of $6379 contributed in 1866 by the Oend and 
(iStli regiment U.S. Colored Infantry upon their cfischarge from 
ific service: it Iras agricultural, industrial, sub-normal, normal and 
Collegiate departments. Among privately endowed schools the 
greatest is 3 Vashington University in St Louis; it is non-sectarian 
and was opened in i»57. Noteworthy, too, is the St Louis Uni¬ 
versity, opened in 1829, the oldest institution for higher learning 
west of the Mississipjri; it is a Jesuit college and the parent scliool 
of .SIX other Jesuit instifutions in the states of the middle west. 
There are many minor colleges and schools, most of them co¬ 
educational, and special colleges or academies for women arc main¬ 
tained by different religions sects. Finally, there are various 
professional schools, most of them in St Louis and Kaiusas City. 

History■—'Vhc early French explorers of Uie Mississippi 
valley left the first trace of European connexion in the history of 
Missouri. .Stc Genevieve was settled in 1735; Fort Orleans, 
two-thirds of the way across the state up the Missouri river, liad 
been temporarily established in j720; the fgnious Mine l.a Motte, 
in Madison county, was opened aliout tlie same lime; and before 
the settlement of Si l-ouis, the Missouri river was know.i to 
trappers and hunters for hundreds ot miles aliove its mouth, 
ft was in 1764 that St l.ouis (g.v.) was founded. Two years 
before, the portion of Louisiana west of tlie Mississippi had 
SCI rctlv pas.scd to Spain, and in 17(13 portion cast pas.sed to 
I'.ngland. When the Englisii look posses.sion a large purl of tlie 
people m the old F'rencli settlements removed west of the river. 
Not until 1770, after G'Rcilly liad estahlislicd Spanish rule liy 
force at New Orleans, did a Spanish officer at St l.ouis talte 
iictiial pos.se.s.sion ol the upper country: another on the ground, 
in 1768-176(), had forhonic to assert his powers in the face of the 
imiriendlv .attitude of the inhabitants. Spanish administration 
began in 1771. French remained the ollieial language, and 
administration was so little altered that the people quickly grew 
reconciled to their changed allegiance. Settlement was confined 
to a fringe of village.s along the Mississippi. Erench-t'anadian 
hunters and trappers, and soon the river boatmen, added an 
element of adventure and colour in the primitive life of the 
colony. Lead and salt and peltries were sent to Montreal, 
New Oilcans, niid up the Ohio river to the Atlantic eitij^^ , 

The Americans were ho.spitahly received; the immigFaiits, 
even I’roteslant clergymen, enjoyed hv' ofiicial goodwill complgl|fi 
religious toleration; and after about 171)6 Itivi.sh land grants, 
to Americans were made by the authorities, who wished to 
strengthen the colony against anticipated attacks by the British, 
from Canada. Kentueky, Tennessee and Virginia furnished mo.st 
of the new-comers. The Freneh had lived in villages and main¬ 
tained considerable communal life; the Americans scattered on 
homesteads. With them eame land speculation, litigiousness, 
the development of mines and mining-camp law, and the passion 
111 polities, of which duels were one feature of early days. In 
1804 there were some 10,000 inhabitants in I'pper Louisiana 
(mainlv in Missouri), and of these three-fifths were Americans 
and their negroes. Racial antipathies were unimportant, and 
all parties were, at least passively acquiescent when Louisiana 
became a part of the United States. On the qth of March 1804, 
atSt Louis, Upper Louisiana wa.s formally transferred, fn t8i8, 
after passing meanwhile through four stages of limited self- 
government,® that portion of the Purchase now included in the 
state of Mksouri made application for admission to the Union its 
a state.'* In 1812-1813 a remarkable earthquake devastated the 
region about New Madrid. A large region was sunken, enormous 
fissures were opened in the earth, the surface soil was displaced 

■' In 1804, the District ol I-ouiaiana, in the administrative system 
of the Territory of Jndiana; ill iSo.s, an independent povernment, 
renamed the Territory of I-ouisiana; in 1812, the Territory of Mis¬ 
souri; in i8ti>, another grade of territorial government. 

* Until 1836 the state boundary in the norlli-wesl was the 
meridian of the mouth ot the Kansas river drawn due north to the 
Iowa line. The addition of the triangle west of that line—the 
so-called Platte Purchase— violated the Missouri Compromise. 



and altered, and great lakes were formed along the Mississippi. 
One of these, Reelfoot Lake, east of the river, is 20 m. long and 
7 wide, and so deep that boats sail over the submerged tops of 
tall trees. Indian troubles again disturbed the peace during 
the second war with Great Britain. By 1808 the Indian title 
was extinguished to two-thirds of the state, though actual settle¬ 
ment did not extend more than a few miles westward from the 
Mississippi; in 1825, by a treaty with the Shawnee made at 
St Louis on the 7th of November, the title to the rest of the 
state was cleared, and a general removal of the Indians followed. 
Meanwhile, after the peace of 1815 a great immigration had set 
in, many settlers coming from the free states north of the Ohio. 
'J'he application for statehood precipitated one of the most 
famous and signifieant episodes of national history—the Missouri 
tiompromise (q.v.). In August 1821, after three years of bitter 
controversy, Missouri was formally admitted to statehood. 

In the four decades before the Civil War, two matters stand 
out as most distinctive in the history of the state : the trouble 
with the Mormons, and the growth of river and prairie trade. 
In 1831-1832 Joseph Smith, the Mormon leader, selected a tract 
at the mouth of the Kansas river as the site of the .New Jerusa¬ 
lem, to which his followers came from Ohio in 1832. They were 
not welcome. Their “ rcvclatiori.s ” in their papers predicted 
dire things for the Gentiles; they were thrifty and well-to-do, 
and were rapidly widening their lands; they were accu.sed of 
disregard for Gentile property titles, and they obstructed the 
processes of Gentile law within their lands. In 1833 the Missou¬ 
rians, in mass meeting, resolved to drive them from ihe country. 
The five years thereafter were marked by plunder and ahu.se ol 
the sect. I'lic militia and the courts gave them no protection. 
They were driven nut, and went to Illinois, but continued to hold 
part of their abandoned lands. l'‘irst St Louis, and then other 
towns on the Missouri river in succession westward, as they were 
settled and became available as depots, sen’ed as the outfit 
points for the Indian trade uji the Mi.ssouri and the trade with 
Mexico through Santa F6. The trail followed by the latter had 
its beginning about 1812, and (beginning in 1825) was sun'c\ ud 
by the national governmenl. In early day.s Mexican and Ameri¬ 
can military detachments escorted the caravans on cither side 
of the international line. Independence, Missouri (after about 
1831) and Kansas City (after 1844) were the great centres of 
this tradi', which by i860 was of natiomd importance.' After 
the Civil tVar the railways gradually destroyed it, the Atchison 
Topeka & Santa Ke railroad running along the old wagon trail. 
No steamer traversed the Mississippi above the Ohio until 1817, 
nor was a voyage made between New Orleans and St Louis, nor 
the low'cr Mis.souri entered, until 1819. In 1832 a steamer ran 
to the mouth of the Yellowstone, and in 1890 the last commercial 
trip was made to old Fort Benton (Great Falls), Montana. The 
interval of years witnessed the growth of a rii-cr trade and its 
gradual decline as point after point on the ri\ er—Kansas City, 
St Joseph, Council Bluffs (Iowa), .Sioux Falls (South Dakota) 
and Helena (Montana)—was reached and commanded by the 
railways. In 1906 t(>o 7 an active campaign was begun at 
Kansas City for improving the channel of the Mi.s.souri and 
stimulating river freighting below that point. 

Among events leading up to the Cir'il War, first the annexation 
of Texas and then the war with Mexico left special impress on 
Missouri history. Since 1828, when national political parties 
were first thoroughly organized in the state, the Democrats had 
bpen supreme, and carried Missouri on the pro-slavery side of 
.Sv'ery issue of free and sla\'c territory. But there was always 
a strong body of anti-slavery sentiment,- nevertheless; and this 

* In 1855 its value was estimated at 85,000,000. In i860 it 
was much greater. In the latter year the trade employed 3ix*o 
wagons, 62,000 oxen and mules, and 7000 men. 

“ Under the constitution of 1820 the General Assomhly had 
power to mancipate the slaves with the con.sont of their masters. 
In 1828 Senator T. H. Benton and others prepared a plan for 
educating the slaves and gradually emancipating them under 
state law; and undoubtedly a considerable party would have, 
supported such a project, for the Whigs an 1 Democrats were not 
then divided along party lines on the slavery issue; but nothing 


took organized form in 1849, when Senator Benton rcpudlSteJ 
certain ultra pro-slavery instructions, breathing a secession 
spirit, passed by the General Assembly for the guidance of the 
representatives of the state in Congress. From that time until 
his death he organized and led the anti-disunion party of the 
state, Francis Preston Blair, jun., succeeding him as leader. 
The struggle over Kansas {q.v.) aroused tremendous passion in 
Mis.souri. Her border counties furnished the bogus citizens who 
invaded Kansas to carry the first territorial elections, and soon 
guerrilla forays back and forth gave over the border to a earnival 
of crime and plunder. Political eonditioms were chaotic. In 
the presidential election of i860, Douglas received the electoral 
vote of the state, the only one he carried in the Union. The 
Republicans had little strength outside St Louis, where the 
German clement was strong. A party led by Claiborne F. 
Jackson, the governor-elect, was re.solvcd to rarry the stati 
out of the Union. Such secession, it was supposed, would carr) 
the other border states out also. With equal blindness the 
Seeessionists favoured, and the Republicans opposed, the calling 
of a special state convention to decide the issue of seees.sion. 
The election showed that popular sentiment was ovcnvhclm- 
ingly hostile to secession; and the convention, by a vote 0: 
80 to I, resolved(Miu-ch 4, 1861) that Missouri had “ no adequate 
eausc ” therefor. Governor J ackson thereupon sought to attain 
his ends by intrigue, and the national arsenal at St Louis beciuni' 
the olqei'live of both parties. It was won by the unconditional- 
union men, but a smaller arsenal at Liberty was .seized by the 
Secessioni.st.s. Governor Jack.son refused point-blank to rou- 
tribute the quota of troops from Missouri called for by Pi'csident 
Lincoln. Aggressive conflict really opened at St Louis on the 
loth of May, and armed ho.stililies began in June. On the lotli 
of Augu.st i86i at Wilson's Creek, near Springfield. General 
Nathaniel Lynn wa.s defeated by a superior Confederate force 
in one of the bloodiest battles of the war. After this the 
Confederates lield much of southern Mi.ssouri until the next 
.spring, when they were driven into Arkansas, never afterward 
regaining foothold jn the .state, in the autumn of 1864 Sterling 
Price led a brilliant but rather bootless Confederate raid across 
the .state, along the Mis.souri river, and wa.s only forced to retreat 
southward by defeat at Westport (Kan.sas City). The western 
border was rendered desolate and deserted by guerrilla foray.s 
throughout the war. Probably 25.000 or 30,000 .soldiers ser\'ei' 
in the Confederate armies, and 109,111 were furnished to the 
Union arms." This was a remarkable showing. There was nion 
or less internecine conflict tlvoughoiit the war, and local dis 
affection under Union rule; and Confederate recruiting was 
carried on even north of the Mi.ssouri. 

Altogether, the slate offered a difficult civil and military 
problem throughout the Civil War. An emancipation pro¬ 
clamation issued by General J. C. Frimont at St Louis in 
August t86i, though promptly disavowed by President l.ineoln, 
precipitated the issue. The state convention, after voting 
against secession, had adjourned, and after s’arious sessions 
was dissolved in October 1863. Assuming revolutionary powers, 
it deposed Governor Jack.son .and other state officers, appointed 
their successors, declared vacant the scats of members of th( 
Assembly, and abrogated the disloyal acts of that body. In 
October 1861 a rump of the deposed Assembly paased an act 
of secession, which the Confederate States .saw fit to regard ns 
legitimate, and under which they admitted Missouri to their 
union by declaration of the 28th of November. In 1862 the 
convention rejected the President’s suggestion of gradual eman 
eipation, disfranchised Secessionists, and prepared a .strong 
oath of allegiance. In the summer of 1863 the convention 
decreed emancipation with eompcn.sation to owners. This did 
not sati.sfy the Radical Republicans, and on the is.sue of 

came of the plan, and the manner of its defeat proves that it could 
not possibly have been pushed to success. The trouble over 
Lovejoy's printing office at St Louis (1833-1836) put an effectual 
end to the movement for eman^ation. 

* Compare the vote of 1861. The Union death-roll of Massachu¬ 
setts (troops furnished, 159,165) was 13,94a, that of Missouri 13,887. 
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immediate and nnconditional emancipation they swept the state 
in November 1864. By the constitution of 1865 slavery was 
abolished outright.* ITie convention of 1861, by maintaining 
continuous government, had saved the state from anarchy and 
from reconstruction by the national power; but an ironclad 
test oath (it required denial of forty-five distinct offences) 
was provided, to be taken by all voters, .state, county and 
municipal officers, lawyers, jurors, teachers and elergj'men. Its 
attempted enforcement was a grave error of judgment, and was 
attended by great abuses, and it was finally held unconstitu¬ 
tional by the United States Supreme Court. The legislature, 
however, maintained its ends by registration laws that reduced 
to impotence the Democratic electorate. The Radical Republi¬ 
cans held control until 1870, when they were defeated by a com¬ 
bination of Liberal Republicans and Democrats,^ and the test- 
oath and the rest of the intolerant legislation of the war period 
were .swept away. In 1872 the Democrats gained substantia! 
control, and after 1876 their power was established beyond 
challenge. The constitution of 1875 closed the war period with 
blanket amnesties. Though in politics habitually Democratic, 
Missouri has generally had a strong opposition party—IVhig 
in antebellum days, and since the war. Republican -which in 
recent years has made political conditions increasingly unstable. 
This instability is shown in congressional and local rather than 
in general state elections. In 1008 a Republican governor was 
elected, the first for more than tliirty years. 

'i'hc tiovernors. of Mis.souri sokc 1804 liiivc been as follow : 

Territonui Period. 

J’arty Ahiliation. Service. 


lames Wilkinsiui.Appointed iHoj-iSoo 

Joseph Drown (acting governor).iSo(>-i8o7 

(•'rederick Batf.s ,, . 

Meriwether Lewis.Appointed 1807-1800 

I'rederick Dates (acting governor).i8og-jRio 

lieniamin Howard.Appuinicd 1810-ihij 

I'redcrick Bates (arting governor).1812-1811 

William Clark.Ajipoinled 181,11820 

.Slalt' Pm'ud 

Mexandcr McNair.Democrat 1820-1824’ 

l''redcrick Dales (died m oflicc) , . „ 1824-1S24 

Abraham J. Williams (acting governor).1824 

John Miller (special election to till nut 

term).Democrat 182.4-1828 

lolin Miller. 1828-1812 

JlanielDunklin (resigned office) . . ,, 18,12 iS gi 

l.ilbnrn W. Boggs (acting governor) .is’pi 

i-ilburn W. Boggs.Democrat i8’i(.-l84o 

Thomas Doynolris (died ill office) . ,. 1840 1844 

M. M. Marmadnke (acting governor) .1844 

.|ohn C. Edwards.Democrat 1844 1S48 

Austin A. King. ., 1848 18,43 

Sterling Brice . ,, 1853 1857 

Truaten Bolk (elected to United 

States Senate). ,, 184^ 

Hancock Jackson (acting governor) .1,837 

Robert M. Stewart (elected to serve 

ontterm).Democrat 1847-18(11 

Claiborne F. Jackson (deposed 

by state convention) .... „ i8(,i 


’ Tims liberating about 114,000 blacks, of a tax vainnfion of 
$40,000,000. 

“ The Liberals were tliose who thought unjust tbe proscriptionary 
IcgisIaDon passed against the Secessionists and Democrats; and to 
this issue of local politics were added the issues of natiouul uionn 
which the course of President Grant's administration had iorced 
upon his party. A convention of Liberals that met at Jefferson 
( ily in January 1872 issued to all Republicans favourable to reform 
within the party an invifation to meet at Cincinnati in May; 
and this was the convention of rgvoltcrs against General (bant 
that nominated Horace Greeley of New York and O. Gratz Drown 
of Missouri as Liberal Republican candidates for the presidency 
and vice-presidoncy respectively. The first definite organization 
of the Liberal Republican party may therefore be said to liavc 
been made in Missouri in 1870. 

• From [820-1844 tlio elections were in August and inaugurations 
in November; Governor King served from the 27th of December 
■,848 tiU January 1853; thereafter the inauguration was in January, 
aadjyiiwhg with 1864 the election was in NovembCT. 'The term 
waaMp^limrs except under the constitution of 1863. 

P.) -1 


Party Affiliation. Service. 

Hamilton R. Gamble (appointed 
by stale convention; died in 

office), provisional governor.[861-1864 

Willard P. HaU (Lieut.- 
governor by same power, 

acting provisional governor).1864-18(1,4 

Thomas G. Fletcher .... Republican i864-[869 

Joseph V\. McClurg .... „ 1869-1871 

D. Gratz Drown.Lilieral Republican 

(and Democrat) i87t-i874 

Silas Woodson. „ 187,4-1874 

Charles 11 . Hardin .... Democrat 1875-1877 

John S. Phelps. „ 1877-1881 

Thomas T. Cntlenden ... r88r i88‘; 

John S. Marmadnke (died in 

office). „ 1885-1887 

Albert P Morehouse (acting 

governor).1887-1889 

David R. Francis .... Democrat 18H9-1893 

William J. Stone. ,, i893-[897 

Lon V. Stephens .... 1897-1901 

Alexander M. Doclterey ... „ Kjor-igos 

Joseph W, Folk ,, 1904-1909 

Herbert S. Hadlev .... Republican 1909 


DibnoGRArHv.— For Physiography 1 See Surface features of 
lMi.s.mi(r; (in Missouri Geological Survey Reports, vol. x., Jeiicraou 
CilV, i8i)(.); publications of the Stall' Bureau of Gi oingy and Mines, 
mchiding bulleliiis and reports of llie, Missouri Geological Survey 
(18.4,1 set).; new series, 1,4 vols., 1891-1904); pulilications of United 
Stales Geological Survey, piirlicularly Hullctius 132, 213, 267, 
the 22ud Aitvua! liiforl, pari 11. ]ip. 23-227, Ac.; and reports of 
state departments. On administration : the annual Official Manual 
of the Slate of Mi.iisouri (really private, Jetlerson City); also F. N. 
Jiidson, Law and Practice of Taxation in Missouri (Columbia. 
T900): M. S. Snow, Higher lidut-ahon in Mis.souri (U.S. Bureau ol 
Kduuitioii, Wasliington, 1898). On History: Liicuiii Carr, Missouri 
(“ Ainenean C'ommonwealtlis Series,” Boston, 1892); L. Houck. 
Spanish lii'gimc in Missouri (1 I'Ols., Chieago, 1910) ; ' 1 '. 1„ Snead, 
'Hw Fight for Missouri (New York, i88ti); Wiley Britton, The Civil 
War on llir lUmlet (2 vols., New York, 1891-1S99; .3rd ed. of vol. 1, 
revised, 1899); H. M. Cliillendeii, History of liarly Steamboat 
Saoigation on the Missouri Fiver (2 I'ols., New York. 11103); W. B. 
Davis and D. S. Diirne, An Hlustrateil History of Mis.souri (St ],nuis, 
187I)); Eneyclnpediaof the History of Mi.ssouri . . . ed. by H. L. 
Conrad (o vols.. New York, St Louis, icioi). 

MISSOURI COMPROMISE, an agreement (1820) hclwecn flic 
pro-slavery and anti slavery fartions in the I’nited States, 
involving primarily the regulation of shivery in tlte publir 
territories. A hill to enable the people of form a 

stale government itreliminary to adntissiqft^^^e Union 
came before the House of Kepresentatives inCTH|mttee of tm 
Whole, on the i.itb of February iSiii. An af^nfimeiit.c^qM 
by .James Tiillmadgc (1778-18,4,1) of New '^hirk^ which 
that the further introduction of slaves infW'Muisoun 
be hirbidden, and that all children of sltive parent.s'born intbe 
state after its admission should be free at the age of twenfy-five, 
\v;is adopted li) the committee and ineorporiUed in the Bill us 
(iniillv passed (Feb. if) b)’ tbe house. 'J’licSenate refused to 
eonrur in tbe amendment and the, whole measure was lost. 
During the follow in,g ses.sion (1819-1820), the house passed a 
similar bill with uti amendment introduced on the 26th of 
Jiinuaiy 1S20 by John W. Taylor (1784-1844) of New York 
making the admis.sion of the state conditional upon its adop¬ 
tion of a constitution prohibiting slavery. In the meantime the 
question had been eoiiiplieated by the admission in Deeembcr 
of Alabama, a slave stale (tbe number of shue and free states 
now becoming equal), and by the passage through the house 
(Jan. ,1,1820) of a bill to admit Maine, a free stale. The Senate 
decided to connect the tw’o measures, and passed a bill for the 
admission of Maine with an amendment enabling the people 
of Missouri to form a state eonstilulion. Before the bill was 
returned to the house a second amendment was adopted on the 
motion of J. B. Thomas (i777-i84o)of Illinois, excluding slavery . 
from tlie “ I.xiiiisiana Purchase ’’ north of .ifi” 30' (the southern 
boundary of Missouri), except within the limits of the proposed 
state of Missouri. The Housy of Representatives refusitf to 
accept this and a conference committee was appoim^^ 

I* There was now a controversy between the two houses not only 
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on the slavery issue, but also on the parliamentary question of 
the inclusion of Maine and Missouri within the same bill. The 
committee recommended the enactment of two laws, one for 
the admission of Maine, the other an enabling act for Missouri 
without any restrictions on slavery but including the Thomas 
amendment. This was agreed to by both houses, and the 
measures were passed, and were signed by President Monroe 
respectively on the 3rd and on the 6th of March 1820. When 
the question of the final admission of Missouri came up during 
the session of 1820-1821 the struggle was revived over a clause 
in the new constitution (1820) requiring the exclusion of free 
negroes and mulattoes from the state. Through the influence 
of Henry Clay an act of admission was finally passed, to come 
into operation as soon as the state legislature would pledge 
itself not to pass any legislation to enforce this clause. This is 
sometimes known as the second Missouri Compromise. 

These disputes, involving as they did the question of the 
relative powers of Congress and the states, tended to turn the 
I )emocratic-Republicans, who were becoming nationalized, back 
again toward their old state sovereignly principles-to prepare 
the way for the Jacksonian-Democratic Party. On the other 
hand, the old Federalist nationalistic element was soon to 
emerge first as National Republicans, Ihen as Whigs, and finally 
as Republicans. On the constitutional side the Compromise of 
1820 was important as the first precedent for the congressional 
exclusion of slavery from public territory acquired since the 
adoption of the Constitution, and also as a clear recognition 
that Congress has no right to impose upon a state asking for 
admission into the Union conditions which do not apply to those 
states already in the Union, llie compromise was specifically 
repealed by the Kansas-Nebraska Bill of 1854. 

See J. A. Woodbnrn, " The Historical Significance of the Missouri 
Compromise " in the Annual Ueport of the American Iltstoncal 
Association for 1893 (Washington, U.C'.); llixon, Historv of the 
Missouri Compromise (Cincinnati, 1899); Schoulcr'i, and McMastcr's 
Htslorus of the United Stales, (W. K. S.*) 

MISSOURI RIVER, the principal western tributary of the 
Mississippi river, U.S.A. It is formed at Gallatin City, in the 
Rocky Mountain region of south-western Montana, by the 
confluence of the Jefferson, Madison and Gallatin forks; thence 
it flows N. into the plains, which it traverses in a cour.se at 
fir.st N.E., then 1 C. Entering North Dakota, the river turns 
gradually to the S.E., then S., and again .S.E., traversing both 
North and South Dakota. It forms the eastern boundary 
of Nebraska and in part of Kansas, and crosses Missouri in 
an easterly course to its junction with the Mississippi 20 ni. 
above St Louis, and 2547 m. below the confluence of the three 
forks. 'The stream which is known as the Jefferson Pork in 
its lower coumc, Beaver Head River in its middle course, and 
Red Rock Creek in its upper course, is really the upper section 
of the Missouri; it rises on the border between Montana and 
Idaho. 20 m, west of the western boundary of the V'ellowstone 
National Park, near the crest of the Rocky Mountains, 8000 ft. 
ataive the sea, and 398 m. beyond Gallatin City; and with this 
and the Lower Mississippi the Missouri forms a river channel 
4221 m. in length, the longest in the world. The Madison and 
Gallatin lorks rise within the Yellowstone Park, where the former 
is fed by geysers and hot springs and the latter by both hot 
springs and melting snow. The Yellowstone river, which is the 
principal tributarj' of the Missouri, traverses the park. The 
Missouri drains a basin having an area of about 580,000 sq. m.; 
this includes the eastern slope of the Rocky Mountains from the 
northern border of the United States to the middle of Colorado, 
and its larger tributaries take their rise in those mountains. 
Besides the Yellowstone and the three forks there are the Platte, 
whicli rises in two large branches in Colorado, and the Milk, 
which rises in north-westem Montana. ITie Kansas in Kansas, 
the James and Big Sioux in the Dakotas, and the Niobrara in 
Nebraska, are the principial tributaries wholly of the plains. In 
th* mountain region the Missouri flows through deep canyons 
and over several cascades. Below Cireat Falls the slower current 
is unable to carry all the silt brought down from the mountains 
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and plains, and consequently a winding and unstable channel 
has been formed on deposits of silt 50 to 100 ft. or more in depth. 
Bends in the river continue to develop by erosion until the 
neck betwen two of them is cut off, and in the process numerous 
islands, sand-bars, and crescent-shaped lakes are formed. 
Cottonwood, willow, cedar and walnut trees grow upon the 
hanks that are for a time left undisturbed, but years later the 
eroding current returns to undermine these banks, tlie trees 
fall in and are carried down stream as snugs (or “ sawyers ”), 
which are especially dangerous to navigation. The variation 
of level is great and it varies greatly in different parts of the 
river’s course; it is about 19 ft. at Kansas City, about 25 ft. at 
St Charle.s, Missouri, and about 8 ft. at Fort Benton, Montana. 
It is estimated that the Missouri’s average discharge per second 
amounts to about 94,000 cub. ft., and that each year it carries 
into the Mississipppi 550,000 tons of silt. The waters of the 
Missouri begin to rise in March, and a high-water stage is reached 
in April as a result of the spring ruins and the melting snow on 
the plains; a second high stage is produced in June by the 
melting of snow on the mountains, and the river is navigable 
from early spring to midsummmer us far as Fort Benton, within 
40 m. of the Great Falls and 2285 m. above the raoutli. Above 
Great Falls the river is navigable to Three Forks. 

The mouth of the Missouri was discovered in 1673 by Mar¬ 
quette and Joliet, while they were coming down the Mississippi. 
Early in the i8th century French fur-traders begun to ascend 
the river, and in 1764 ,St Louis was established as a depot; but 
the first exploration of the river from its mouth to its head¬ 
waters was made in 1804-1805 by Meriwether Lewis and William 
Clark. Until many years later the commerce on the river was 
restricted to the fur trade and was carried on with such primitive 
craft as the canoe (made from the log of a cottonwood tree); 
the pirogue (usually two canoes side by side and witli a floor 
over them on whicli to [ilace the cargo); the buUboat (made b)' 
covering a framework of willow poles with the hides of bison 
bulls); the mackinaw bout (made of boards and having a flat 
bottom); and the-keelboat (a vessel of some pretensions, with 
a keel from how to stern, 60 to 70 ft. in length, with a 
breadth of beam from 15 to 18 it., and drawing 20 to 
30 in. of water). A canoe, pirogue, bullboat, or mackinaw 
boat was propelled by two or more men with paddles, poles, 
or oars; but to propel a keelboat up the river required 
20 to 40 men who walked along the shore and pulled a 
corvdle, a line about 1000 ft. long and fastened to the mast. 
An average of about 15 m. a day was made with a keelboat 
going up the river. The first attempt to navigate the Mis¬ 
souri with steamboats was made in the spring of 1819, when 
the “ Independence ” made a trip from St Louis to the mouth 
of the Chariton river and back. The American Fur Company 
began to use steamers in 1830, and from then until the advent 
of railways the steamboat on the Missouri was one of the 
nio.sl important factors in the development of the Northwest. 
The traflic w'as at its height in 1858, when no fewer than 
60 regular packets were engaged in it, but its decline began in 
the following year with the completion of the Hannibal & 
St Jo.seph railway to .St Joseph, Missouri, and 20 years later 
it had nearly disappeared. In an attempt to regulate railway 
rates, however, four boats were run between Kansas City and 
St Louis between 1890 and 1894 by the Kansas City & Missouri 
Transportation Company, and in 190O the Missouri River Valley 
Improvement Association was formed at Kansas City. Congress 
began to make appropriation for the removal of snags about 1838, 
and forty years later appropriations were begun for a general 
improvement which in 1884 was placed under the cliar^e of 
the Missouri River Commission. In 1890 its work was restricted 
to that part of the river below Sioux City and in 1902 the 
Commission was abolished. Up to the 3otli of June 1908 the 
Federal government had expended $11,398,881 for the improve¬ 
ment of the river. 

8cc H. M. Chittenden, History of Early Navigation on the Missouri 
River (New York, 1903); P. E. Chappel, A Hietory of the Missouri 
River (Kansas City, 1905); J. V. Brower, The Missouri River and 
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its Utmost Source (St Paul, 1896); j. M. Hanson, The Conguest of 
the Missouri (New York, 1909); L. M. Jones, " The Improvemenl 
of the Missouri River and Its Usetulness as a Traffic Route," in 
Annals of the American Academy of Political and Social Science 
(Jan. 1908), and the Annual Refiorts of the Chief of Engineers, 
I'.S. Army. 

MISTAKE (i.e. take amiss), a misconception or error in 
thought or action. In law, the word is often used in the sense 
of ignorance or error, a.s when it is .said that mistake of law 
affords no excuse for crime. In the law of contract, mi.stake is 
of special importance, and may occur either in a matter of law 
or in a matter of fart. In general, a mistake of law cannot be 
alleged in avoidance of the consequences of contracts or acts, 
although there are exceptions in which relief may be given. 
Mistake of fact, however, may be ground for avoidance, pro¬ 
vided the mistake was not due to negligence. (See further, 
CONTRAttT.) 

MISTLETOE ' (I ’iscum album), a species of Vtscum, of the 
botanical family boranthaccae. The whole genus is parasitical, 
and contains about twentj’ species, widely distributed in the 
warmer parts of the old world; but only the mistletoe proper is 
a native of Europe. It forms an evergreen bush, about 4 ft. in 
length, thickly crowded with forking branches and opposite 
leaves, which arc about 2 in. long, obovatc-lanceolate in shape 
and yellowish-green; the dioecious flowers, which arc small and 
nearly of the same colour but yellower, appear in February and 
March; the white berry when ripe is filled with a viscous semi¬ 
transparent pulp (whence bird-lime is derived). The mistletoe 
is pariusitic both on deciduous and evergreen trees and shrubs. 
In England it is most abundant on the apple-tree, but rarely 
found on the oak. Poplars, willows, lime, mountain-ash, maples, 
are favourite liabitaLs, and it is also found on manv other trees, 
including cedar of Eebanon and larch. The fruit is eaten by most 
frugivorous birds, and through their agency, particularly that 
of the species which is accordingly known as missel-thrush nr 
mistle-thrush, the jilanl is propagated. 'J'he Latin proverb has 
it that “ Turdus malum sibi cacat ”; but the sowing is really 
effected by the bird wiping its beak, to which tlie seeds adhere, 
against the bark of the tree on which it has alighted. The 
vi.scid pulp soon hardens, affording a protection to the seed; in 
germination the sucker-foot penetrates the bark, and a connexion 
is established with the vascular tissue of the first plant. The 
growth of the plant is slow, and its durability proportionately 
great, its death being determined generally by that of the tree 
on which it has established itself. The mistletoe so extensively 
used in England at Christmas is largely derived from the apple 
orchards of Normandy; a quantity is also sent from the apple 
orchards of Herefordshire. 

Pliny (ff. N. xvi. 92 us; xxiv. 0) has a good deal to tell about 
the viscum, a deadly parasite, though slower in its action than ivy. 
He distinguishe.s three " genera.” " On the fir and larch grdw.s 
wliat IS called slelis in Euboea and hvphear in Arcadia." Viscum, 
called dryos hyphear, is most plentitul on the e.sculent oak, but 
occurs also on the robur, Prunus svlvrstris, and terebinth. Hyphear 
is useful for fattening cattle it they are hardy enough to withstand 
the purgative effect it produces at first; viscum is medicinally of 
value as an emollient, and in cases of tumour, ulcers and the like. 
Pliny is also our authority for the reverence in which the_ mistletoe 
when found growing on the robur was held by the Druids. ’ Prepared 
as a draught, it was used us a cure for sterility and a remedy for 
poisons. The mistletoe figures also in Scandinavian legend as 
liaving lurnished the material of the arrow with which Balder 
(the sun-god) was slain by the blind god HOder. Most probably 
this stoiy had its origin in a particular theory as to the meaning of 
the word mistletoe. 

MISTRAL, FR^^RIC (1830- ), Provencal poet, was born 

at Maillane (Bouebes-du-Rhone) on the 8th of September 1830. 
In the autobk®raphical sketch prefixed to the Isclo d'nr (1876) 
he tells us, with great simplicity and charm, all that is worth 
knowing of his early life. His father was a prosperous farmer, 

' Gr. i(f« or Ifrfr, hence Lat. viscum, Ital. vischio or tiisco, and 
Fr. gui. The English word is the O.E. misteltan, Icelandic mistel- 
leinn, in which tan or teinn means a twig, and mistel may be associ¬ 
ated either with mist in the sense of fog, gloom, because of the 
prominence of mistletoe in the dark season of the year, or with the 
same root in the sense of dung (from the character of the beniek 
or the supposed mode of propagation). 


and his mother u simple and religious woman of the people, who 
first taught him to love all the songs and legends of the country. 
In these early days on the farm he received those first impressions 
which were destined to constitute one of the chief beauties of 
Mireio. In his ninth year Mistral was sent to a small school at 
Avignon, where he was very wretched at first, regretting the 
free outdoor life of the oountry. Gradually, however, his studies 
attracted him, above all the poetry of Homer and Virgil; and he 
translated the latter’s first eclogue, showing his efforts to a young 
schoolfellow, A. Mathieu, who was destined to play a part in the 
foundation of the Felibrigc. When Roumanille (see Provencal 
Literature) became an usher at M istral's school, the two, fired 
by the same love of poetry and of their native J’rovence, soon 
became close friends. “ Voili I’aube que mon ame attendait 
pour s’evciller a la lumifire," he exclaimed, on reading Rouman- 
ille’s first dialect poems; and he goes on to say; “ Embra.ses tous 
les deux du dcsir de relcver le parler dc nos mires, nous eludiames 
ensemble les vieux livres Proven^iaux, el nous nous proposames de 
restaurcr la langue selon scs traditions et caractires nationaux.” 
On leaving school (1847) he returned to Maillane, where hi! 
sketched a pastoral poem in four cantos (l.i Meissoun). With 
all his love for the country, he soon realized that life on a farm 
did not satisfy his ambition. So he went to study law at Aix, 
where he contributed his first published poems to Roumanille’.^ 
Li Prouvenfulo (1852). He had become Hcencie en droit tlu' 
year before, but now decided on a litcrarj' career. The Felibrigc 
was founded in 1854, and five years later appeared Mireio, the 
masterpiece not only of Mistral, but so far of the entire school. 
The talc itself was nothing -the old story of a rich girl and her 
poor lover, kept apart by the girl’.s parents. Mircille, in despair, 
wanders along a wide tract of country to the church of the Troi.s- 
Marios, m the ho))p that these may aid her. But the effort was 
too great; she sinks exhausted, and dies in the presence of tier 
stricken parents and her frenzied lover. Into this simple web 
Mistral has woven descriptions of Provepgul life, scenery, 
character, customs and legends that rai.sc the poem to the 
dignity of a rustic epic, unique in lilerature. Nothing is forced ; 
every detail is filled into the framework of the whole with a 
cunning which the poet was never again to attain. There is 
no deep psychology in the characters, but then the people 
depicted are simple rustic folk, who wear their hearts on their 
sleeve. Calendau (1867), the story of a princess held in bondage 
by a ruthless brigand, and eventually rescued by a youthful 
hero, is a comparative failure. The description of scenery H 
again masterly; but the old lore, which had charmed ail rca(J|e||S 
in Mireio, here becomes forced, not inevitable. The chtmg^HS 
are mere symbols—indeed the whole poem is obNk}gi|^hiii 
allegory, the princess standing for Provence, J,J» 

France, and the young lover for tlte Ftlibrj^., TjCi.slral 
lavished enormous labour on this work, whicb-probably accounts 
for its lack of spontaneity, as also for the love he bears it. In 
1876 (the same year in which he married Mile Marie RiviAre, ot 
Dijon) was published the volume Lis Isclo d'or —a collection of 
the shorter poems Mistral had composed from the year 1848 
onwards. Here he is again at his very best. Old legends, 
sirventes (mosily, as in medieval times, poems with a tendency), 
and lyrics—all are admirable. Even the pieces d'occasion may 
be reckoned with the best of their kind. Two pieces, the Coupe 
and the Princesse, arou.sed violent controversy on their first 
appearance. They reproduce, in effect, the theme of Calendau, 
and Mistral was accused of trying to sow discord between the 
north and south of France. Needless to say he was altogether 
innocent of such a design. Nerto (1884) is a charming tale of 
Avignon in the olden days, in wliich a girl's purity triumphs 
over her lover's base designs and leads him to nobler thoughts. 
There is little individuality in the characters, which should 
rather be regarded as types; and we feel no terror or [fity at the 
tragic dose. But we are carried along by MLstraTs art and by 
the brilliancy of his episodes; and he achieved the object he had 
in view; a pretty tale imbued with the proper touch of local 
colour and with the true spirit of romance. The play La Riine 
Jano (1890) is a complete failure, if judged from the dramatic 
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standpoint; it is rather a brilliant panorama, a series of stage 
pictures, and the characters neither live nor arouse our sympathy, 
in the great epic on the Rhone {Lou Pouimo ddu Rouse, 1897) 
the poet depicts the former barge-life of that river, and inter¬ 
twines his narrative with the legends clustering round its banks, 
and with a graceful love episode. For the first time he employs 
blank verse, and uses it with great mastery, but again the ancient 
lore is overdone. A splendid piece of work is Lou Tresor ddu 
Ftiibrige (1886). In these two volumes Mistral has deposited 
with loving care every word and phrase, every proverb, every 
scrap of legend, that he had gathered during his many years' 
joumeyings in the south of France. In 1004 he was awarded 
one of the Nobel prizes for literature. 

An excellent literary appreciation o( the poet is that by Gaston 
Pans, “ Frederic Mistral,” originally in the Hm>ue de Pans (Oct. and 
Nov. 1894), then in Penseurs ei Poiies (Pans, 1S9O). More elaborate 
accounts are Welter, Pridiric Mistral (Marburg, 1899); and Downer, 
Prl'dMc Mistral (New York, 1901), with a full bibliography. 

(H. n.) 

MISTRAL, a local wind similar to the bora (q.v.) met with on 
the French Mediterranean coast. The warm Gulf of the Lion 
(Golfe du Linn) has to the north the cold central plateau of 
France, which during winter is commonly a centre of high 
barometric pressure, and the resulting pressure gradient causes 
persistent currents of cold dry air from the north-west in the 
intermediate zone. The mistral occurs along the coast from the 
mouth of the F.bro to the Gulf of Genoa, but attains greatest 
strength and frequency in Provence and Languedoc, i.e. the 
district of the Rhone delta, where it blows on an average one 
day out of two; the record at Marseilles is 175 days in the year. 
It is usually associated with cloudless skies and brilliant sun¬ 
shine, intense dryness and piercing rt)ld. With the passage of a 
cyclone over the gulf, or a rapid rise of pressure following a fall 
of snow on the central plateau, the mistral develops into a 
stormy wind of great violence. 

MISTRESS (adapted from 0 . Fr. maistressf. mod. mailresse, 
the feminine of maittre, maitrr, master), a woman who has 
authority, particularly over a household. As a form of address 
or term of courtesy the word is used in the same sense as 
“ madam.” It was formerly used indifferently of married or 
unmarried women, but now, written in the abbrcvialfed form 
” Mrs ” (pronounced “ missis ”), it is practically confined to 
married women and prcfi.'secl to the surname; it is frequently 
retained, however, in the case of spinster cooks or housekeepers, 
as a title of digniri-; as the female equivalent of “ master " 
the word is used in other senses by analogy, e.g. of Rome as “ the 
mistress of the world,” Venice “ the mistress of the Adriatic,” 
8fc. From the common use of “ master ” as a teacher, “ mis- 
tres.s ” is similarly used. The old usage of the word for a lady¬ 
love or sweetheart has degenerated into that of paramour. 
“ Miss,” a shortened form of “ mistress,” is the term of address 
for a girl or unmarried woman; it is prefixed to the surname 
in the case of the eldest or only daughter of a family, and to the 
Christian names in the rase of the younger daughters. 

MITAU (Russian, Milmo; Lettish, Yelgava). a town of Russia, 
capital of the government of Courland, 29 m. by rail S.W. of 
Riga, on the right bank of the river Aa, in a fertile plain which 
rises onl)' 12 ft. above sea-lcvel, and has probably given its name 
to the town (Mitie in drr Ave). Pop. (1897), .tS.oii inhabitants, 
mainly Germans, but including also Jews (f>5oo), Letts (soco) 
and Russians. At high water the plain and sometimes also the 
town are inundated. Mitau is surrminded by a canal occupying 
the place of former fortifications. It has regular, broad streets, 
bordered with the mansions of the German nobility, who reside 
at the capital of Courland. Mitau is well provided with educa¬ 
tional institutions, and is also the seat of the I-ettish Literary 
Society. The old castle (1266) of the dukes of Courland, 
situated on an island in the river, was destroyed by Duke Biren, 
who erected in its place (17,48-1772) a spacious palace, now 
occupied by the governor and the courts. Manufactures are 
few, those of wax-cloth, linen, soap, ink and beer being the 
iflftst important. 

Mitau is supposed to have been founded in 1266 by Conrad 
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Mandem, grand-master of the order of the Brethren of the 
Sword. In 1345, when it was plundered by the Lithuanians, it 
was already an important town. In 1561 it became the residence 
of the dukes of Courland. During the 17th century it was 
thrice taken by the Swedes. Russia annexed it with Courland 
in 1795. It was the residence (1798-1801 and 1804-1807) of 
the count of Provence (afterwards Louis XVIIL). In 1812 it was 
taken by Napoleon 1. 

MITCHAM, a suburb of London, in the Wimbledon parlia¬ 
mentary division of Surrey, England, 10 m. S. of London 
Bridge by the l.k)ndon, Brighton & Soulli Coast railway. Pop. 
(1901), 14,903. Mitcham Common covers an area of 480 acres, 
and affords one of the best golf courses near London. The 
neighbourhood abounds in market gardens and plantations ol 
aromatic herbs ior the manufacture of scents and essences. 

HITCHEL, ORMSBY MacKNIGHT (1809-1862), American 
astronomer, was born at Morganfield, Kentucky, on the 28th ol 
July 1809. He began life as a clerk, but, obtaining an appoint¬ 
ment to a cadetship at West Point in 1825, he graduated there in 
1829, and acted as a.ssistant professor ol mathematics 1829-1832. 
He was then called to the bar, but in 1836 became professor of 
matliematics and natural philosophy at Cincinnati College. In 
1845 he was made director of an observatory established there 
through his initiative, and also in 1859 superintendent of the 
Dudley observatory at Albany. In i86i he took part in the 
war as brigadier-general of volunteers, and for his skill in seizing 
certain important strategic points was on the iith of April 1862 
made major-general. He died of yellow fever at Beaufort, South 
Carolina, on the 30th of October 1862. He founded the Sidereal 
Messenger in 184O, was one of the first to adopt (in 1848) the 
electrical method of recording observations, and published, 
besides other works. The Orbs of Heaven (1848, &r.) and Popular 
Astronomy {t%()o), both reissued at London in 1892. 

See Ormshy MacKnigkt Mitchel: a Biographical Narrative, by his 
son, F. A. Mitrhel (1887); T'. C. Headley, the Patriot Boy (1865); 
/Imer. Journal ol Science, xxiv. 451 (1802); Month. Notices Row 
A.itr. Society, xxiii, 133, xxxvii. 121 (C. Abbe); Astr. Nark., 
No. 1401 (G. W. Hough). 

MITCHELL, DONALD GRANT (1822-1908), American author, 
was born in Norwich, Connecticut, on the 12th of April 1822. He 
graduated at Yale College in 1841; studied law, but soon took 
up literature. Tliroughout his life he showed a particular interest 
in agriculture and landscape-gardening, which he followed at 
first in pursuit of health. He produced Ixioks of travel; volumes 
of essays on nnal themes, of which My Farm of Edgewood (1863) 
is tlic best; sketchy studies of English monarchs and of English 
and American literature; and a character-novel entitled Doctor 
Johns (1866), &e.; but is best known as the author (under the 
pseudonym of “ Ik Marvel ”) of the sentimental essays contained 
in the volumes Reveries of a Bachelor, or a Book of the Heart 
(1850), and Dream Life, a Fable of the Seasons (1851), 

MITCHELL, MARIA (1818-i88g), American astronomer, was 
Ixjrn of Quaker ancestry on the island of Nantucket on the i.st 
of August j8i8. Her father, William Mitchell (1791-1869), was 
a school teacher and self-taught a.stronomer, who rated chrono¬ 
meters for Nantucket whalers, was an overseer of Harvard 
University (1857--1865), and for a time was employed by the 
United State.s Coast Survey. As early as 1831 (during the 
annular eclipse of the sun) she had been her father’s assistant in 
his observations. On the 1st of October 1847 she discovered a 
telescopic comet (seen by De Vico Oct. 3, by W. R. Dawes 
Oct. 7, by Madame Riimker Oct. 11), and for this discovery 
she received a gold medal from the King of Denmark, and was 
eleeted (1848) to the American Academy of Arts and Sciences, 
and (1850) to the American Association for the Advancement 
of Science. In t 86 i she removed from Nantucket to Lynn, 
where she used a large equatorial tele,scope presented to her by 
the women of America; and there she lived until 1865, when 
she became professor of astronomy and director of the oteerva- 
tory at Vassar College; in 1888 she became professor emeritus. 
In 1874 she began making photographs of the sun, and for yeais 
she made a .special study of Jupiter and .Saturn. She died at 
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Lynn on the aSth of June 1889. In 1908 an observatory was 
established in her honour at Nantucket. 

See Phebe Mitchell Kendall, Maria Mitchell: Life, Letters and 
Journals (Boston, 189(1); Memortam (Poughkeepsie, 1889), by 
her pupil and successor at Vas.sar, Mary W. Whitney; and a sketch 
by her brother, Henry Mitchell (1830-1902), himself a well-known 
hydrographer, in the Proceedinns of the American Academy of Arts 
and Sciences, vol. xxv. (1889-1890), pp. 331-343. 

MITCHELL, SILAS WEIR (1830- ), American physician 

and author, son of a Philadelphia doctor. John Kearsley 
Mitchell (1798 1858), was bom in Philadelphia on the 15th of 
February 1830. Ht* studied at the university of Pennsylvania 
in that city, and received the degree of M.D, at JefTerson Medical 
College in 1850. During the Civil War he had charge of nervous 
injuries and maladies at Turner’s Line Hospital, Philadelphia, 
and at the close of the war became a specialist in nervous 
diseases. In this field Weir Mitchell’s name became prominently 
associated with his introduction of the “ rest cure,” subsequently 
taken up by the medical world, for nervous diseases, particularly 
hysteria; the treatment consisting primarily in isolation, eon- 
finement to bed, dieting and massage. In 1863 he wrote a 
clever short story, combining physiological and psychological 
problems, entitled “ The Case of George Dedlow,” in the Atlantic 
Monthly. Thenceforward Dr Weir Mitchell, as a wTiter, divided 
his attention between professional and literary pursuits. In 
the former field he produced monogrtiphs on rattlesnake poison, 
on intellectual hygiene, on injuries to 1 he nerves, on neurasthenia, 
on nervous diseases of women, on the effects of gunshot wounds 
upon the nervous system, and on the relations between nurse, 
physician, and patient; while in the latter he wrote juvenile 
stories, several volumes of respi-ctable verse, and prose fiction ol 
varying merit, which, however, gave him a leading place among 
the American authors of the close of the 19th eentury. His 
historical novels, Hugh Wynne, Free Quaker (1897), The 
Adventures of Franfois (1898) and The Red City (1909), take 
high rank in this branch of fiction. 

MITCHELL, SIR THOMAS LIVINGSTONE (1792-1855), Aus¬ 
tralian explorer, was horn at Craigend, Stirlingshire, Scotland, on 
the i6th of June 1792. From 1808 to the end of the Peninsular 
War he served in Wellington’s army, and was raised to the rank 
of major. He was appointed to survey the battlefields of the 
Peninsula, and his map of the Lower I^renees is still admired. 
In 1827 he was appointed deputy surveyor-general, and after¬ 
wards surveyor-general ol New South Wales. lie made four 
exploring expeditions between 1831 and 1848, and discovered 
the Peel, the Namoi, the Gwyder and other rivers, traced the 
course of the Darling and Glenelg, and was the first to penetrate 
into that portion of the country which he named Australia Felix. 
His last expedition was mainly devoted to the discovery of a route 
between Sydney and the Gulf of Garpentaria, and during the 
journey he explored the Fitzroy Downs, and discovered the 
llalonne, Victoria, Warrego and other streams. In 1838, while 
in England, Mitchell published his Three Expeditions into the 
Interior of East Australia. In 1839 he was knighted and made 
a D.C.L. of Oxford. During this visit he took with him some 
of the first specimens of gold and the first diamond found in 
Australia. In 1848 the narrative of his second expedition was 
published in London, Journal of an Expedition into the Interior 
of Tropical Australia. In 1851 he was sent to report on the 
Bathurst goldfields, and in 1853 he again visited England and 
patented his boomerang propeller for steamers. He died at 
Darling Point, Sydney, on the 5lh of October 1855. 

Besides the alsivc works, Mitdicll wrote a book on Geographical 
and Military Surveying (1827), an Australian Geography, and a trans¬ 
lation of the Lusiud of Camoens. During his tenure of office as 
surveyor-general he published an admirable map (stiil in use) of the 
settled districts of New South Wales. 

.liMDHELL, a city and the county-scat of Davison county, 
SaMljOakota. U.S.A., about 70 m. W.N.W. of Sioux Falls. 
BWt'(i905, state census), 5719. Mitchell is served by the 
flhiqigo, Milwaukee & St Paul and the Chic^o, St Paul, Minne- 
apolii ^ Omaha railways. Among its buildings and institutions 
oreMe city hall, the Federal building, a Carnegie library, a 
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hospital, and a sanitorium. Mitchell is the seat of the Dakota 
Wesleyan University (1885; Methodist Episcopal). At Mitchell 
is a “ com palace,” which is decorated each autumn with split 
ears of Indian com, and is the centre of an annual festival, held 
in September and October. The city is an important shipping 
point for grain and livestock, and has a large wholesale trade. 
There are railway repair shops of the Chicago, Milwaukee 
& St Paul railway, machine shops, and manufactories of bricks 
and dressed lumber. Mitchell was settled in 1879 and chartered 
as a city in 1883. 

MITCHELSfoWN, a market town of Co. Cork, Ireland, 
situated between the Kilworth and Galty Mountains, on a 
branch of the Great Southern & Western railway. Pop. 
(1901), 2146. Here is the Protestant Kingston College, a home 
for poor gentlefolk, founded by James, Lord Kingston, in 1760. 
The seat of the earls of Kingston, was built in 1823. It Ls a 
massive castellated structure, among the finest of its kind in 
Ireland. The Mitchelstown limestone raves, exhibiting beautiful 
stalactite formations, arc 6 m. distant in Co. Tipperary (<(.».). 
On the 9th of September 1S87 Mitchelstown was the scene of a 
riot in connexion with the Irish Nationalist “ plan of campaign.” 
The police were compelled to fire on the rioters, and two men were 
killed, after which the coroner's jury brought in a verdict of 
wilful murder tigainst the police. This verdict was ignored by the 
government, and subsequently quashed by the Queen's Bench in 
Dublin, but additional feeling was roused in respect of the 
incident owing to a message later sent by Mr Gladstone ending 
with the words “ Remember Mitchelstown.' 

MITE, a name applied to an order of small Arachnida, with 
which this article deals, and to a coin of very slight value. The 
origin of both would appear to be ultimately tlie same, viz. a 
root mei-, implying something exceedingly small. It has been 
suggested that the name for the animal comes from a secondary 
roof of the mot met-, to cut, whence come sueh words as Goth. 
maitan, to cut, and Ger. mes.ser, knife. In this case mite would 
mean “ the biter ” nr “ cutter.” The coin was originally a 
Flemish copper coin (Dutch niift) worth one-third or, according 
to some authorities, a smaller fraction of the Flemish penning, 
penny-,-, It has become a common expression in English for a 
coin of the smallest value, from its use to translate Gr. Atjcrw, 
two of which make a KoUpom;?, translated “ farthing ” 
(Mark xii. 43). 

In zoology, “ mite " is the common name for minute members 
of the class Arachnida (?.».), which, with the ticks, constitute 
the order Acari. The word “ mite,” however, is merely a popular 
and convenient term for certain groups of Acari, and does not 
connote a natural assemblage as contrasted with the ticks (?.».). 
Mites are either free-living or parasitic throi^gj^t their lives 
or parasitic at certain periods and frcc-living^ljtfjpthers. Tl^ 
are almost universally distributed, and ar#,,,found wh«jrBr 
terrestrial vegetation, even of the lowliest kind, occuijSii piifey 
are spread from the arctic to the antarctic, hemisphe^ijind 
inhabit alike the land, fresh-water streams and ponds, bfiiekish 
marshes and the sea. The largest species, which occur in the 
tropics, reach barely half an inch in length; while the smallest, 
the most diminutive of the Arthropoda, arc invisible to the 
naked eye. 

Mites are divided into a considerable number of families. The 
Bdellidae (Bdclla) are free-living forms with long antenniform 
palpi. The large tropical forms above mentioned belong to the 
genus Trombidium of the family Trombidiidac. The members 
of this genus are covered with velvety plush-like hairs, often 
of an exquisite crimson colour. The legs are adapted for 
crawling or running, and the palpi are raptorial. They are 
non-parasitic in the adult stage; but immature individuals of a 
British species (T. holosericeum) are parasitic upon various 
imimals (see Harvest Bug). The Tetranychidae are nearly 
related to the last. A well-known example, Tetranychus 
telarius, spins webs on the backs of leaves, and is sometimes 
called the money spider. The fresh-water mites or Hydrach- 
nidac are generally beautifully coloured red or green, and are 
commonly globular in shape. Their legs arc furnished with 
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long hairs for swimming. The marine mites of the family 
Halacaridae, on the contrary, are not active swimmers but 
merely creep on the stems of sea-weeds and zoophytes. The 
Gamasidae are mostly free-living forms with a thick cxoskeleton, 
and are allied to the Ixodidae or ticks {q.v.). A common 
species is Gamasus coleoptraiorum, the females and young of 
which may be found upon the common dung-beetle. The 
Oribatidae or beetle-mites, so called from their resemblance to 
minute beetles, are non-parasitic, and often go through remark¬ 
able metamorphoses during development. The Sareoptidae, as 
stated belovi , are mostly parasitic forms. Some members of 
this family, however, live in decaying animal substances, the 
best known perhaps being the cheese-mile {Tyro^lyphus siro) 
which infests cheese, especially Stilton, in thousands. An allied 
species (T. enlomiphagus) often causes great damage to collec¬ 
tions of insects by destroying the dried specimens. They may 
be easily exterminated by .application of benzine, which does not 
harm the contents of the cabinet. 

From the economic standpoint the most important mites are 
those which are parasitic upon mammals and birds. They 
belong to the four families, Gama.sidae,Trombidiidae, .Sareoptidae 
and Uemodicidac. Most of the Gamasidae are free-living mites. 
I'he family, however, contains an aberrant genus, Unmanyssm, of 
whicJi several species have been described, although they are all 
perhaps merely varieties of one and the same species commonh' 
known as D. gidlinae nr I). avium. This species is found in fowl- 
houses, dovecotes and bird-cages. During the day they lurk 
in cracks in the floor, walls or pcches, and emerge at night to 
attack the rf)Osting birds. They are a great pest, and frequently 
do much damage to birds both by sucking their blood and by 
depriving t hem of rest at night. They are sometimes transferred 
from birds to mammals. The Trombidiidae also are mostly 
free-living predaceous mites. A few, however, are parasitic 
tipon mammals and birds, the best known being Tnmhidium 
hnlaseriecum, the larva of which attacks human beings, as well 
as chickens and other birds, sometimes producing considerable 
mortalitv amongst them (see Harvest litm). Another genus, 
Chuyleliella, affects rabbits as well as birds. Birds are also 
attacked by manv species of .Sarcoptiflae, which aeeording to 
the organs infected are termed plumicolae (Analgesinae), epi- 
dermicolae (Epidermoptinae), and cysticolac (Cytoditinac). 'J'he 
Analgesinae {Plerdifhui. Analf^fs) live almost wholly tipon and 
between the harbules of the feathers. They are fourid in nearlv 
every species of bird without apparently affecting the health in 
any way. The Epidermoptinae (Epidermoptes) occur on diseased 
fowls and live, as their name indicates, upon the skin at the 
ba.se of the feathers, where their presence gives rise to an accu¬ 
mulation of yellowish scales. The f'ytoditinae {Cytoditfs), on 
the other hand, live in the subcutaneous or intermuscular con¬ 
nective tissue round the respirator}' organs, or in the air sacs, 
especially of gallinaceous species. 'I'hey also penetrate to certain 
internal organs, and may become encysted and give rise to 
tubercle-like nodules. Sometimes they exist in such quantities 
in the air passages as to cause coughing and asphyxia. 

The cutaneous mites, mentioned above, and others akin to 
them, produce no very marked disturbance in the skin of the 
species they infest. They merely suck the blood nr feed upon 
the feathers, scurf and desquamating epidermis. Hence thev 
are termed “ non-psoric ” mites. A certain number of species, 
however, called in contradistinction “ psoric ” mites, give rise 
by their bites, by the rapidity of their multiplication, and by the 
excavation of galleries in the skin, to a highly contagious 
disease known as scabies or mange, which if not treated in 
time produces the gravest results. These mites belong exclu¬ 
sively to the Sareoptidae and Demodicidae. A varietv of 
species are responsible for Sarcoptic mange, Sarcopfes mutans 
producing it in the feet of gallinaceous and passerine birds by 
burrowing beneath the scales iind giving rise to a crusted exuda¬ 
tion which pushes up beneath and between the scales. Feather 
scabies or depluming scabies of poultry is caused by another 
^ecies. S. lam.i. Three genera of Sareoptidae, namely SarcopUs, 
Chorinples and Psoroptes, cause mange or scabies in mammals. 


the mange produced by Sareoptes being the most serious form 
of the disease, because the fenudes of the species which produces 
it, Sareoptes scabiei, burrow beneath the skin and are more 
difficult to reach with acaricides. A considerable number of 
varieties of this species have been named after the hosts upon 
which they most commonly and typically occur, such as S. 
scabiei hoininis, equi, bovis, caprae, ovis, cameli, lupi, vulpis, 
&c., but they are not restricted to the mammals from which their 
names have been derived and structural differences between them 
are often difficult to define and sometimes non-existent. Under 
favourable conditions the multiplication of this species is very 
rapid. It has been computed indeed that a single pair mav give 
rise to one million and a half individuals in about three months. 
Psoroptes lives in the epidermic incrustations to which it gives 
rise, without, however, excavating subcutaneous burrows. One 
species, P. communis, is known to affect various domestic animals. 
Of the genus Chorioptes two species have been described on 
domestic animals, viz. Ch. symbiotes, which has the .same mode of 
life as Psoroptes communis and Ch. cynotis, which has been 
detected only in the e.ars of certain carnivora .such as dogs, cats 
and ferrets. Mange, if taken in time, ran be cured by applications 
of sulphur ointment or of sulphur mixed with an animal or 
vegetable oil. Mites of the. family Demodicidae give rise to a 
skin di.sease called “ Demodecic or follicular mange,” which is 
often serious and always difficult to cure on account of the 
deep situation taken up by the par.asites. The.se infest the 
hair follicles and sebaceous glands, and are therefore termed 
Demodrx folliculorum. These mites differ greatly from those 
previously noticed-in the reduction of their legs to short three- 
jointed tubercles,and in the great elongation of the abdomen to 
fortn an annulated flexible postanal area to the body. They 
live not uncommonly in small numbers in the skin of the human 
face and their presence may never be detected. They also 
occtir on dogs, pigs and other domesticated animals, as well as 
on mice and bats, and ntimerous varieties named after their 
hosts, hnminis, bovis, canis, cali, he., have been described, but 
they upjtarently differ from each other, principally in size. 

The mites of the family Eriophyidac or Phytoptidae produce 
in various plants pathological results analogous to those produced 
in animals by parasitical Sareoptidae and by Demodicidae. As 
in the Demodicidae the abdomen is elongate and annulate, but 
the Eriophyidae differ from all other mites in having per¬ 
manently lost the last two pairs of legs. The cxcre.scenees and 
patches they produce on leaves are called " galls,” the best known 
of which are perhaps the. nail-galls of the lime caused by Eriophyes 
tiliae. A very large number of species have been de.scribe.d and 
named after the plants upon which they live. They often inflict 
very considerable loss upon fruit-growers by destroying the 
growing buds of the trees. jr. i p} 

MITFORD, MARY RUSSELL (1787-1H55), English novelLst and 
dramatist, only daughter of Dr George Mitford, or Midford, was 
bom at Alrcsford, Hampshire, on the i6th of December 1787. She 
retains an honourable place in English literature as the authoress 
of Our Village, a series of sketches of village scenes and characters 
unsurpassed in their kind, and as fresh as if they had been written 
yesterday. Her father was a curious character. He first spent 
his wife’s fortune in a few years: then he .spent the greater part 
of £20,000, which in 1797 his daughter, then at the age of ten, 
drew as a prize in a lottery; then he lived on a small remnant of 
his fortune and the proceeds of his daughter’s literary industry. 
The father kept fresh in his daughter the keen delight in incon¬ 
gruities, the lively sympathy with self-willed vigorous indi¬ 
viduality, and the womanly tolerance of its excess, which inspire 
so many of her sketches of character. Miss Mitford lived in 
close attendance on him, refu.sed all holidav invitations because 
he could not live without her. and worked incessantly for him 
except when .she broke off her work to read him the sporting 
newspapers. Her writing has all the charm of perfectly 
unaffected spontaneous humour, combined with quick wit and 
exquisite literary skill. Miss Mitford met Elizabeth Barrett 
(Mrs Browning) in T836, and the acquaintance ripened into 
a worm friendship. The strain of poverty began to tell on hep 
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woric, for although her booVs sold at high prices, her income 
did not keep pace with her father’s extravagances. In 1837, 
however, she received a civil list pension, and five years later 
her father died. A subscription was raised to pay his debts, 
and the surplus increased the daughter’s income, Miss Mitford 
eventually removed to a cottage at Swallowfield, near Reading, 
xvhere she died on the loth of January 1S55, 

Miss Mitford’.s youthful ambition had been to he “ the greatest 
English poetess," and her fir-st publications were poems in the 
manner of Coleridge and Scott {Misceliantous Verses, 1810, 
reviewed by Scott in the Qtsarierly; Christine, a metrical tale, 
1811; Blanche, 1813). Her play Julian was produced at 
Covent Garden, with Macready in the title-role, in 1823: The 
h'oscari was performed at Covent Garden, with Charles Kemble 
us the hero, in 1826; Kicrai, 1828, the best of her plays, had 
a run of thirty-four nights, and Mtss Mitford's friend, 'J'^iourd, 
imagined that its vogue militated against the success of his own 
play Ion. Charles the First was refused a licence by the Lord 
Cliumberhun, but was played at the Surre)’ Theatre in 1834. 
But the prose, to which she was driven bt- domestic necessities, i 
has rarer qualities than her verse. The first scries of Our Villastc 
sketches appeared in 1824, a second in 1826, a third in 1828, a 
fourth in 1830, a fifth in 1832. Our Village was scs eral times 
reprinted; Beltord Reps, a novel in which the neighbourhood and 
society of Reading w ere idealized, was published in 1835. 

Her Redtiler.limi’, of n Literary Life (185,2) is a .s('rics of causcrics 
about licr favourite lx>aks. Her talk wiis said by lier friends, Mrs 
Browning and Hengist Home, to liave been even more ainiisiug Oiaii 
licr iiooks, and live volumes oi tier Ltfi and Txtkrs, pul)li.siusl in 
1870 and 1872, biiow her to have licen a delightful leiter-wiilei. 

MITFORD, WILLIAM (1744-1827), English historian, was the 
elder of the two sons of John Mitford, a barrister, who lived 
near Beaulieu, at the edge of the New Forest. Here, at Exbury 
House, his father's property, Mitford wu.s horn on the loth of 
February 1744. He was educated at Cheam School, under the 
picturesque writer William Gilpin, but at the age of fifteen a 
.severe illness led to his being removed, and after two years of 
idleness Mitford was sent, in July 1761, us a gentleman cutninonrr 
to Queen's College, Oxford. In this year his father died, and left 
him the Exbury property and a considerable fortune. Mitford, 
therefore, lieing “ very much his own master, was easily led to 
prefer amusement to study.” He left Oxford (where the only 
sign of assiduity he had shown was to attend the lectures of 
Ulackstone) without a degree, in 1763, and proceeded to the 
Middle Temple. But when he married Miss Fanny Mulloy in 
1766, and retired to Exbury for the rest of his life, he made the 
study of the Greek language and literature his hobby and occupa¬ 
tion. After ten years his wife died, and in October 177O Mitford 
went abroad. He was encouraged by h'rench scholars whom he 
met in Paris, Avignon and Nice to give himself systematically 
to the study of Greek history. But it was Gibbon, with whom 
he was closely associated when they both were offic.^rs in the South 
Hampshire Militia, who suggested to Mitford the form which 
his work should take. In 1784 the first of the volumes of his 
History of Grew appeared, and the fifth and last of these quartos 
was published in 1810, after which the state of Mitford’s^yesight 
and other physical infirmities, including a loss of memory, 
lorbadc his continuation of the enterprise, although he painfully 
revised successive new editions. While his book was progressing, 
Mitford was a member of the iIou.se of Commoas, with intervals, 
from 1785 to 1818, and he was for many years vcrdcrcr of the 
New Forest and a county magistrate; but it does not appear 
tliat he ever visited Greece. After a long illness, he died at 
Exbury on the loth of February 1827. In addition to his 
History oj Greece, lie published a few smaller works, the most 
important of which was an F,ssay on the Harmony oj Language, 
1774. The style of Mitford is natural and lucid, but without 
the rich colour of Gibbon. He affected some oddities both of 
language and of orthography, fur which he was censured and 
which he endeavoured to revise. But his political opinions were 
still more severely treated, since Mitford was an impassioned. 
anti-Jacobin, and his partiality for a monarchy led him to be 


unjust to the Athenians. Hence his History of Greece, after 
having had no peer in European literature for hdf a century, faded 
in interest on the appearance of the work of Grote. Clinton, too, 
in his Fasti heUenid, charged Mitford with “ a general negligence 
I of dates,” though admitting that in his philosophical range “ he 
is far .superior to any former writer ” on Greek history. Byron, 
who dilated on Mitford’s shortcomings, nevertheless declared that 
he was “ perhaps the best of all modern historians altogether.” 
This Mitford certainly is not, but his pre-eminence in the little 
school of English historians who succeeded Hume and Gibbon 
it would be easier to maintain. 

William Mitforrl’s cousin, the Kev. John Mitford (1781-1830), 
was editor of tlie (U ntteman'.s Magazine .and of various uditiuns of tlx- 
iinglish poets. I'or tlie Freeman-Mitlorda, who were also relatives, 
see Ri.dlsdale, Ji.vRL of. 

MITHILA, an aneie.iil kingdom of India, corresponding to that 
portion of Bchar lying N. of tfie Ganges, with an extension 
into Nepal, where was the capital of Janakpur. its early 
history is ol).scure, but it has always been noted for its peculiar 
conscrvati.sm and tlie learning of its Brahmans. They form to 
this (lav one ol the five classes of northern Brahmans, and their 
liead is the Maharaja of Darbhanga. The language, known as 
Moithili, is a dialect ot Bihari, with an archaic system of grammar 
and a literature of its own. 

MITHRADATES, less correctly Mithridates, a I’ersian 
name derived from Mithras (ij.v.), the .sun-god, and the Indo- 
European root da, ‘‘to give,” i.e. "given by Mithras.” The 
name oi'curs also in Uie fornss Mitradates (Herod, i. no) and 
Meherdates ('J'ae. Ann. xii. 10). It was borne by a large 
number of Oriciilul kings, soldiers and statesmen. The earliest 
are Mithradale.s, the eunuch who helped Artabonus to assassinate 
Xerxes I. (Diod. xi. 6ij), and the Alithrudatca who fought first 
with Cyrus the Younger and alter his death with Artaxerxes 
against the Greeks (Xcn. Anab. ii. 5, 35; iii. 3, t-io; iii. 4, j-5), 
tuid i.s the ancestor of the kings of J’ontus. 'I'hc most important 
are three kings oi Parthia of the Arsacid dynasty, and six (or 
lour) kings of Pontus. Tliere were also two kings of Dimmugene, 
two oi the Bosporus and one of Armenia (A.li. 3.S-,8i). 

Mitiiraijatks 1 . (Arsuees VI.), sneee'ssor oi hi.s brother, 
Pliraates 1 ., eanie to the Parthiim throne about 175 n.c, Tlie 
first event of his reign was a war with Eueratidcs 
ot Baeti ia, who tried to create a great Greek t;mpirc 
in the East. At Ixst, when Eueratidcs had been 
murdered by his son alniut 150, Mithradates was able to occupy 
some districts on the border of Bactria and to conquer Arachosia 
(Kandahar); he is even said to have crossed the Indus (Justin 
41, 6; .Strabo xi. 515, 517; cf. Orosius v. 4, 16; Diod. 33, 18). 
Meiuiwhile the Seleueici kingdom was tom by internal (iissen- 
sious, fostered by Roman intrigues. Phraates I. had already 
conquered eastern Media, about Rhagae (Rat), and subjected 
the Mardi on the border of tlie Caspian (Justin 41, 5; Isidor. 
Charac. 7). Mithradates I. conquered the rest of Media and 
advanced towards the Zagros chains imd the Babylonian plain. 
In a war against tlie Elymaeans (in Susianu) he took the Greek 
town Scleueia on the Hedyphon, and forced their king to become 
a vassal of the Purthians (Justin 41, 6; Strabo xv. 744). About 
141 he must have become master of Babylonia. By Diodorus 
33, 18 he is praised as a mild ruler; and the fact that from 140 
betakes on his coins the epithet PhilhellcHfW. Wroth,Catalogue of 
tiic Coins of Parthia, p. j 4 seq.; till then he only calls himself “ the 
great king Arsakes ”) shows that lie tried to conciliate his Greek 
subjects. The Greeks, however, induced Demetrius II. Nicator 
to come to their deliverance, although he was much pressed 
in Syria by the pretender Dicidotus Tryphon. At first he was 
victorious, but in 138 he was defeated. Mithradates settled him 
with a royal Iwusehold in Hyrcatiia and gave him his daughter 
Rhodogune in marriage (Justin 3’6, i, 38, 9; Jos. ArU. 13. 
5, ii; Euseb. Chrun. 1 . 257; Appian, Syr. 67). Shortly 
afterwards Mithradates I. died, and was succeeded hy his son 
Phraates II. He was the real founder of the Arsacid Empire. 

Mithradates II. the Great, king of Parthia (c. 120-88 
B,c.), saved the kingdom from the Mongolian Sacae (Tochari), 
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who had occupied Bactria and eastern Iran, and is said to have 
extended the limits of the empire (Justin 42, 2, where he is 
afterwards confused with Mithradates III.). He defeated King 
Artavasdes of Armenia and conquered seventy valleys; and 
the prince Tigrancs came as hostage to the Parthians (Justin 
42, 2; Strabo xi. 532). In an inscription from Delos (Ditten- 
berger, Or. gr. inscr. 430) he is called “ the great King of Kings 
Arsakes.” He also interfered in the wars of the dynasts of Syria 
(Jos. Ant. xiii. 14, 3). He was the first Parthian king who entered 
into negotiations with Rome, then represented by Sulla, praetor 
of Cilicia (92 b.c,). 

Mithradates III. murdered his father Phraates III. about 
57 B.C., with the assistance of his brother Orodes. He was 
made king of Media, and waged war against his brother, but 
was soon deposed on account of his cruelty. He took refuge 
with Gabinius, the Roman proconsul of Syria. He advanced 
into Mesopotamia, but was beaten at Scleucia by Surenas, fled 
into Babylon, luid after a long siege was taken prisoner and 
killed in 54 by Orodes 1 . (Dio Cass. 39, 56; Justin 42, 4; 
Jos. Bell. i. 8, 7, Ant. 14, 6, 4). 

A Parthian king MithradaLos, who mu.st have occupied Ihc throne 
for a short time during the reign of Phraates IV., is mentioned liy 
Jos. Ant. xvi. 8, 4, in 10 n.i'.; another pretender Meherdates was 
brought from Itomc in A.n. 49 by the opponents ol Gotarzes, 
but defeated (Tac. Ann. xi. lo, xii. lo sqq.). The.name of anotlier 
pretender Mithradates (often called Mithradates IV.) occurs on a 
coin of the first half of the 2nd century, written in Aramaic, accom¬ 
panied by the Amacid titles in Greek (Wroth, Catal. 0/ Ike Coin.'! of 
I'ttrthia, ]>. 219); hcapi>cars to be identical with Mehcrdote,s, one of the 
rival kings of Partliia who fought agaimst Trajan in 11(1; he died in 
;Mi attack on Commugene and appointed his son Sanatruces successor, 
who fell in a liiiltlc against thi’ Romans (Arrian ap. Malalas, Chron. 
pp. 270, 27,1). (Ea, M.) 

The kings of Pontus were descended from one of the seven 
Persian conspirators who put the false Smerdis to death (see 
Darius I.). According to Diotlorus Siculus, three 
Poatut' members of his family—Mithradates, Ariobarzanes, 
Mithradates—were successively rulers of Cius on 
the Propontis and Carinc in Mysia. The last of these was pul 
to death in 302 ii.c. by Antigonus, who suspected him of having 
joined the coalition against him. He was succeeded by his son 
Mithradates 1 . or 111 . (if the two dynasts of Cius be included '), 
the founder (ftTiiorris) of the Pontic kingdom, although this 
distinction is by some attributed to the hither. VVamed 
by bis friend Ifcmetrius, the son of Antigonus, that he was 
threatened with the same fate as his father, he fled 10 Paphlagonia, 
where hr seized Cimiata, a fort at the foot of the Olgassys range. 
Being joined by the Macedonian garrison and the neighbouring 
populations, he ronquered the Cappadocian and Paphlagonian 
territories on both sides of the Hatys and assumed the title of 
king. Before bis do.ath he further enlarged Pontic Cappadocia. 
He wa-s succeeded by Ariobarzanes, who left the throne to 
Mithradates fl. (r. 250-190, aeeording to Meyer, Mithradates 
II. and III.), a mere child. Early in his reign the Gauls of 
Galatia invaded his territor,-. Mithradates was at the battle 
of Ancyra (c. 241), in which he assisted Antiochus Hierax against 
his brother Seleiicus Callinicus, in spite of the fact that he had 
married the daughter of the latter with Greater Phrygia as her 
dowry. His two daughters, both named Laodiee, were married, 
one to Antiochus the Great, the other to his cousin Arhaeus, 
a dynast of Asia Minor. He unsuccessfully albai ked Sinope, 
which was taken by his successor Phamaces, the brother (not 
the son) of Mithradates III. (169-121), surnamed Pkilopator, 
1 ‘hiladelpkus, and Euergetes. According to Meyer, however, there 
were two kings (Mithradates IV. Philopator and V. Euergetes). 
He was the first king of Pontus to recognize the suzerainty of the 
Romans, of whom he was a loyal ally. He assisted Attalus II. 
of Pergamum to resist Prusias II. of Bithynia; furnished a 
contingent during the Third Punic War; and aided the Romans 
in obtaining possession of Pergamum, bequeathed to them by 
Attalus III., but claimed by Aristonirus, a natural son of 

’ There Ls much difference ot opinion in regard to the kings of 
Pontus called Mithradates to the accession of Mithradates Eupator. 
Ed. Meyer reckons five, T. Reinach three. 


621 

Eumenes II. Both Mithradates and Nicomedes of Bithynia 
demanded Greater Phrygia in return for their servkea It 
was awarded to Mithradates, but the senate refused to ratify 
the bargain on the ground of bribery. For several years the 
kings of Pontus and Bithynia bid agaiast each other, till in 
116 Phrygia was declared indc|)endent, although in reality it 
was treated as part irf the province of Asia. Mithradates 
appears to have taken it without waiting for the decision of 
the senate. He invaded Cappadocia, and married his daughter 
to the young king, Ariaretbes Epiphanes; bought the succession 
from the last king of Paphlagonia, and obtained a kind of pro¬ 
tectorate over Galatia. He was a great admirer of the Greeks, 
who called him Euergetes; he removed his capital from Amasia 
to Sinope, and bestowed liberal gifts upon the temples of Delos 
and Athens. At the height of his power he was assassinated 
by his courtiers during a banquet in his palace at .Sinope. 

Mithradates VI. Eupator, called the Great, a boy of eleven, 
now succeeded his father. Alarmed at the attempts made 
[ upon his life by his mother, he fled to the mountains and was 
fur many years a hunter. In 111 he returned to Sinope, threw 
his mother into prison, and put his younger brother to death. 
Having thus established himself on the throne, he turned his 
attention to conquest. In return for his assistam'e against 
the Scythians, the Greeks of the Cinunerian Bosporus and the 
Taurie Chersonese recognized his suzerainty. He occupied 
Colchis, Paphlagonia and part of Galatia; set his son Ariarathes 
on the throne of Cappadocia and drove out Nicomedes III., 
the young king of Bithynia. The Romans restored the legiti¬ 
mate kings, and, while apparently acquiescing, Mithradates 
made preparations for war. He had long hated the Romans, 
who had taken Phrygia during his minority, and he aimed at 
driving them from Asia Minor. The cause of rupture was the 
attack on Pontic territory by Nicomedes at the instigation 
of the Romans. Mithradates, unable to obtain satisfaction, 
declared war (88 b.c.). He rapidly overran Galatia, Phrygia 
and Asia, defeated the Roman armies, and ordered a general 
massacre of the Romans in Asia. He sent large armies into 
European Greece, and his generals occupied Athens. Bot 
•Sulla in Greece and Fimbria in Asia defeated his armies in several 
battles; the Greek cities were disgusted by his severity, and in 
84 he concluded peace, abandoning all his conquests, surren¬ 
dering his fleet and paying a fine of 2000 talents. During 
what is railed tbe Second Mithradatic War, Murena invaded 
Pontus without any good reason in 83, but was defeated in 82. 
Hostilities were suspended, but disputes constantly occurred, 
and in 74 a general war broke out. Mithradates defeated Cotta, 
the Roman consul, at Chalredon; but Lucullus worsted him, 
and drove him in 72 to take refuge in Armenia with his son-in-law 
Tigranes. After two great victories at Tigranocerta (69) and 
Artaxata (68), Lucullus was disconcerted by mutiny and the 
defeat of his lieutenant Fabius (see Lucuilus). In 66 he was 
superseded by Pompey, who completely defeated both Mithra¬ 
dates and Tigranes. The former established himself in 64 at 
Panticapaeum, and was planning new campaigns against the 
Romans when his own troops revolted, and, after vainly trying 
to poi.son himself, he ordered a Gallic mercenary to kill him. 
So perished the greatest enemy that tlie Romans had to en¬ 
counter in Asia Minor. His body was sent to Pompey, who 
buried it in the royal sepulchre at Sinopie. 

Ancient authorities have invested Mithradates with a halo 
of romance. His courage, his bodily strength and size, his 
skill in the use of weapons, in riding, and in the chase, his speed 
of foot, his capacity for eating and drinking, his penetrating 
intellect and his masterj’ of 22 languages, are celebrated to 
a degree which is almost incredible. With a surface gloss 
of Greek education, he united the subtlety, the superstition, 
and the obstinate endurance of an Oriental. He collected 
curiosities and works of art; he assembled Greek men of letters 
round him; he gave prizes to the greatest poets and the best 
eaters. He spent much of his time in practising magic, and 
it was believed that he had so saturated his body with poisons 
that iKHie could injure him. He trusted no one; be iimrdkred 
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his mother, his sons, the sister whom he had married; to prevent 
his harem from falling to his enemies he murdered ull his con¬ 
cubines, and his most faithful followers were never safe. For 
eighteen years he showed himself no unworthy adversary' of 
Sulla, Lucullus and Pompey. 

See T. Reinach, Mtthridate Eupator (1890; Ger. trans. by 

A. Goetz, 1895, with tlie author's corrections and additions); also 
li. Meyer, Oesekichte des Komgretchs Poiitos (1879). 

MITHRAS, a Persian god of light, who.se worship, the latest 
one of importance to be brought from the Orient to Rome, 
spread throiigliout the empire and became the greatest anta¬ 
gonist of Christianity. 

I. History and Distribution.—IXte cult goes back to a period 
before the separation of the Persians from the Hindus, as is 
shown by references in the literatures of both stocks, the Avesta 
and the Vedas. Though but faintly pictured in the Vedic 
hymns, he is there invoked with Ormazd, or Ahuramazda, 
the god of the sky, and is clearly a divinity of light, the protector 
of truth and the enemy of error and falsehood. In the Avesta, 
after the separation of the Iranian stock from the Hindu and 
the rise of Zoroastrianism, which elevated Ormazd to the summit 
of the Persian theologii al system, his role was more distinct, 
though less important; between Ormazd, who reigned in eternal 
brightness, and Ahriman, whose realm was eternal darkness, 
he occupied an intermediate position as the greatest of the 
yasatus, beings created by Ormazd to aid in the destruction 
of evil and the administration of the world. He was thus a 
deit\' of the realms of air and light, and, by transfer to the 
moral realm, the god of truth and loyalty. Because light 
is accompanied by heat, he was the god of vegetation and 
increase; he sent pro.sperily to the good, and annihilated the 
bad; he was the god of armies and the champion of heroes; 
as the enemy ol darkness and of all evil spirits, he protected 
souls, accompanying them on the. way to paradise, and was 
thus a redeemer. Animals and birds were sacrificed and liba¬ 
tions poured to him, and prayer,s were addressed to him 
by devotees who had purified themselves by ablution and 
repeated flagellation. As a god who gave victory, he was pro¬ 
minent lit the official cult of Persia, the seventh month and 
the sixteenth day of other months being sacred to him. His 
worship spread with the empire of the Persians throughout 
Asia Minor, and Babylon was an imporlant centre. Its popu¬ 
larity remained unimpaired after the fall of Persia, and it was 
during the ferment following the conquests of Alexander that 
the characteristics which mark it during the Roman period 
were firmly fixed. Mithraism was at full maturity on its arrival 
at Rome, the only modifications it ever suffered having been 
experienced during its younger days in Asia. 

Modified though never essentially changed, (i) by contact 
with the star-worship of the Chaldaeans, who identified Milliras 
with Shamash, god of the sun, (2) by the indigenous Armenian 
religion and other local Asiatic faiths, and (,y)-by the Greeks 
of Asia Minor, who identified Mitluas with 1 lelios, and contri¬ 
buted to the success of his cult by equipping it for the first time 
with artistic representations (the famous Mithras relief originated 
in the f'ergamenc school towards the 2nd century b.c.), Mitlmaism 
was first transmitted to the Roman world during the tst l entury 

B. c. by the Cilician pirates raptured by Pompey. It attained no 
importance, however, for nearly two centuries. The lateness of its 
arrival in the West was due to the fact that its centres ol influence 
were not in immediate contact with Greek and Roman civiliza¬ 
tion. It never became popular in Greek lands, and was regarded 
by Hellenized nations as a barbarous worship. It was at rivalry 
with the Egyptian religion. As late a.s the time of Augustus 
it was but little known in Roman territory, and gained a firm 
foothold in Italy only gradually, as a result of the intercourse 
between Rome and Asia consequent upon the erection of the 
Eastern provinces and the submission and colonization of 
Mesopotamia. It seems at first to have had relations with 
the cult of the Great Motlier of the Gods at Rome, whose influ¬ 
ence served to protect it and facilitate its growth. The cult 
of Mithras began to attract attention at Rome about the end 


of the 1st century a.d. Statius (c. a.d. 80) mentions the typical 
Mithraic relief in his T)ubaid(\. 719, 720); from Plutarch's (a.u. 
46-125) Vita Pompei (24) it is apparent that the worship was 
well known; and the first Roman reliefs show the characteristics 
of about the same time. 

Towards the close of the and century the cult had begun 
to spread rapidly through the army, the mercantile class, slaves 
and actual propagandists, all of which classes were largely 
compo.sed of Asiatics. It throve especially among military 
posts, and in the track of trade, where its monuments have 
been discovered in greatest abundance. The German frontiers 
afford most evidence of its prosperity. Rome itself was a 
favourite .seat of the religion. From the end of the 2nd century 
the emperors encouraged Mithraism, because of the support 
which it afforded to tlie divine right of monarchs. The Persian 
belief that the legitimate sovereign reigned by the grace of 
Ormazd, whose favour was made manifest by the sending of 
the Hvareno, a kind of celestial aureole of fire, resulted in the 
doctrine that the sun was the giver of the Hvareno. Mithras, 
identified with Sol Invictus at Rome, thus became the giver 
of authority and victory to the imperial house. From the time 
of Commodus, who participated in its mysteries, its supporters 
were to be found in all classes. Its importance at Rome may 
be judged from the abundance of monumental remains—more 
than 75 pieces of sculpture, 100 inscriptions, and ruins of temples 
and chapels in all parts of the city and suburbs. 

Finally, philo.sopliy as well as politics contributed to the 
success of Mithraism. for the outcome of the attempt to recognize 
in the Graeco-Roman gods only forces of nature was to make 
the Sun the most important of deities; and it was the Sun with 
whom Mithras was identified. 

The beginning of the downfall of Mitlnaisin dates from a.d. 
275, when Dacia was lost to the empire, and the invasions 
of the northern peoples resulted in the destruction of temples 
along a great stretch of frontier, the natural stronghold of the 
cult. Tlie aggression of Christianity also was now more effec¬ 
tive. The emperors, however, favoured the cult, which was 
the army's favourite until Constantine destroyed its Jjopes. 
The reign of Julian and the usurpation ol Eugenius jflpijipwed 
the hopes of its devotees, but the victory of Theodosjj^ (,^94) 
may be considered the end of its existence. It still survived 
in certain cantons of the Aljis in the 5tli century, and clung 
life with more tenacity in its Eastern home. Its legitimate 
successor was Manichacism. wliich afforded a refuge to those 
mystics who had been shaken in faith, but not converted, by 
the polemics of the Church against their religion. 

II. Sources, Remains, Ritual. —The sources of present know¬ 
ledge regarding Mithraism consist of the Vedas, the Avesta, 
the Palilevi writings, Greek and Latin literature and inscriptions, 
and the cult monuments. The monuments comprise the 
remains of nearly a score of temples and about 400 statues 
and bas-reliefs. The Mithraic, temples of Roman times were 
artificial grottos (spelaea) wholly or partially underground, 
in imitation of the original secluded mountain caverns of Asia. 
The Mithraeum hewn in the tufa quarries of the Capitoiinc Hill 
at Rome, still in existence during the Renaissance, is an example. 
The main room of the ordinary temple was rectangular, with 
an elevated apsidal arrangement, like a choir, conUiining the 
sacred relief on ita wall, at the end opposite the entrance, and 
with continuous benches {podia) of masonry, about 5 ft. wide 
and inclining slightly towards the floor, built against the wall on 
its lung sides. The ceiling was made to symbolize the firmament. 
There were arrangements for the brilliant illumination of the 
choir and its relief, which was sometimes sculptured on both sides 
and reversible, while the podia were intentionally more obscure. 
The choir and the long .space between the podia were for minis- 
trants, the podia themselves for kneeling worshippers. Two 
altars, to the Sun and the Moon, stood before the former, and 
cult statues along the latter. The approach to the grotto lay 
through a portico on the level with and fronting the street, 
and a pronaos, in communication with which was a kind of 
sacristy. Steps led to the lower level of the sanctuary. The 



MITHRAS 623 


simplicity and smallness of the Mithrair temples are to be 
accounted for by structural and financial reasons; an under¬ 
ground temple was difficult to construct on a large scale, and 
the worshippers of Mithras were usually from the humbler 
classes. The average grotto held from fifty to a hundred 
persons. The size of the sanctuaries, however, was compensated 
for by their number; in Ostia alone there were five. 

The typical bas-relief, which is found in great abundance 
in the museums of Europe, invariably represents Mithras, 
under the form of a youth with conical cap and flying drapery, 
slaying the sacred bull, the scorpion attacking the genitals of 
the animal, the serpent drinking its blood, the dog springing 
towards the wound in its side, and frequently, in addition, the 
Sun-god, his messenger the raven, a fig-tree, a lion, a cwci', 
and torch-bearers. The relief is in some instances enclosed 
in a frame of figures and scenes in relief. The best example 
is the monument of Osterburken (Cumont, Textes et monuments 
figures. No. 246). With this monument as a basis, Franz Cumont 
has arranged the small Mithraic reliefs into two groups, one 
illustrating the legend of the origin of the gods, tind the other 
the legend of Mithras. In the first group are found Infinite Time, 
or Cronus; Tellus and Atlas supporting the globe, representing 
the union of Earth and Heaven; Oceanus; the Fates; Infinite 
Time giving into the hand of his successor Ormazd the thunder¬ 
bolt, the symbol of authority; Ormazd struggling with a giant 
of evil—the Mithraic gigantomachy. The second group repre¬ 
sents, first, the birth of Mithras; then the god nude, cutting 
fruit and leaves from a fig-tree in which is the bust of a deity, 
and before which one of the winds is blowing upon Mithras; 
the god discharging an arrow against a rock from which springs 
a fountain whose water a figure is kneelitig to receive in his 
palms; the bull in a small boat, near which again occurs the 
figure of the anitnal under a roof about to be set on fire by two 
figures; the bull in flight, with Mithras in pursuit; Mithras 
I'waring the hull on his shoulders; Helios kneeling before Mithras; 
Helios and Mithras clasping hands over an altar; Mithras with 
drawn bow on a running horse; Mithras and Helios banqueting; 
Mithras and Helios mounting the chariot of the latter and 
rising in full course over the ocean. Few of the Mithraic reliefs 
are of even mediocre art. Among the best is the relief from 
the Capitoline grotto, now in the Louvre. 

Cumont's interpretation of the main relief and its smaller 
companions involves the reconstruction of a Mithraic theology, 
a Mithrair legend, and a Mithrair symbolism. Paucity of 
evidence makes the first difficult. The head of the divine 
hierarchy of Mithras was Infinite Time—Cronus, fiat urn; Heaven 
smd Earth cvere his offspring, and begat Ocean, who formed 
with them a trinity corre.sponding to Jupiter, Juno, and Neptune. 
From Heaven and Earth sprang the remaining luembers of a 
circle analogous to the Olympic gods. Ahriman, also the son of 
Time, was the Persian Pluto. Owing to Semitic influence every 
Persian god had in Roman times come to possess a twofold 
significance- astrological and natural, Semitic and Iranian— 
the earlier and deeper Iranian significance being imparted by 
the clergy to the few intelligent elect, the more attractive and 
superficial Chaldaean symbolism being presented to the multi¬ 
tude. Mithras was the most important member of the circle. He 
was regarded as the mediator between suffering humanity and 
the unknowable and inaccessible god of all being, who reigned 
in the ether. 

The Mithras legend has been lost, and run be reconstructed 
only from the scenes on the above described relief. Mithras 
was bom of a rock, the marvel being seen only by certain shep¬ 
herds, who brought gifts and adored him. Chilled by the wind, 
the new-born god went to a fig-tree, partook of its fruit, and 
clothed himself in its leaves. He then undertook to vanquish 
the beings already in the world, and rendered subject to him 
first the Sun, with whom he concluded a treaty of friendship. 
The most wonderful of his adventures, however, was that with 
the sacred bull which had been created by Ormazd. The hero 
seized it by the horns and was borne headlong in the flight of 
the animal, which he finally subdued and dragged into a cavern. 


The bull escaped, but was overtaken, and by order of the Sun, 
who sent his messenger the raven, was reluctantly sacrificed 
by Mithras. From the dying animal sprang the life of the 
earth, although Ahriman sent his emissaries to prevent it. 
The soul of the bull rose to the celestial spheres and became 
the guardian of herds and flocks under the name of Silvanus. 
Mithras was through his deed the creator of life. Meanwhile 
Ahriman sent a terrible drought upon the land. Mithras 
defeated his purpose by discharging an arrow against a rock 
and miraculously drawing the water from it. Next Ahriman 
sent a deluge, from which one man escaped in a boat with his 
cattle. Finally a fire desolated the earth, and only the creatures 
of Ormazd escaped. Mithras, his work accomplished, banqueted 
with the Sun for the last time, and was taken by him in his 
chariot to the habitation of the immortals, whence he continued 
to protect the faithful. 

T'he symbolism employed by Mithraism finds its best illustra¬ 
tion in the large central relief, which represents Mithras in the 
art of slaying the bull as a .sacrifice to bring about terrestrial life, 
and thus portrays the concluding scenes in the legend of the sacred 
animal. The scorpion, attacking the genitals of the bull, is 
sent by Ahriman from the lower world to defeat the purpose 
of the sacrifice; the dog, springing towards the wound in the 
bull’s side, was venerated by the Persians as the companion 
of Mithras; the serpent is the symbol of the earth being made 
fertile by drinking the blood of the sacrifieia! bull; the raven, 
towards whii h Mithras turns his face as if for direction, is the 
herald of the ,Sun-god, whose bust is near by , and who has ordered 
the sacrifice; various plants near the bull, and heads of wheat 
springing from his tail, symbolize the result of the sacrifice; 
the cypress is perhaps the tree of immortality. There was also 
an astrological symbolism, but it was superficial, and of secon- 
darv importance. The torch-bearers sometimes seen on the 
relief represent one being in three aspects—the morning, noon 
and evening sun, or the vernal, summer and autumn sun. 

Owing to the almost absolute disappearance of documentary 
evidence, it is impossible to know otherwise than very imperfectly 
the inner life of Mithrai.sm. Jerome {Epist. evii.) i.iid inscrip¬ 
tions preserve the knowledge that the mystic, sacraius, passed 
through seven degrees, which probably corresponded to the 
seven planetary spheres traversed by the soul in its progress 
to wisdom, perfect purity, and the abode of the blest: Corax, 
Raven, so named because the raven in Mithrair mythology was 
the servant of the Sun; Cryphius. Occuh, a degree in the taking 
of which the mystic was perhapi; hidden from others in the 
sanctuary bv a veil, the removal of which was a .solemn cere¬ 
monial; Miles, Soldier, signifying the holy warfare against 
evil in the service of the god; Leo, Lion, symbolic of the clement 
of fire: Perses, I'ersian, clad in Asiatic costume, a reminiscence 
of the ancient origin of the religion; Heliodromus, Courier of 
the Sun, with whom Mithra.s was identified; Pater, Father, 
a degree bringing the mystic among those who had the general 
direction of the cult for the rest of their lives. One relief 
(Cumont, vol. i. p. 175, fig. to) shows figures masked and costumed 
to represent Corax, Perses, Miles and Leo, indicating the practice 
on occasion of rites involving the use of sacred disguise, a 
custom probably reminiscent of the primitive time when men 
represented their deities under the form of animals, and believed 
themselves in closer communion with them when disguised 
to impersonate them. Of the seven degrees, those mystics 
not yet beyond the third. Miles, were not in full communion, 
and were called vmjperouvrfs (servants) ; while the fourth 
degree, Leo, admitted them into the class of the fully initiate, 
the p.tTfxovT<s (participants). No women were in any way 
connected with the cult, though the male sex (onld be 
admitted even in childhood. The time requisite for the 
several degrees is unknown, and may liavc been determined 
by the Patres, who conferred them in a solemn ceremony called 
Sacramenium, in which the initial step was an oath never to 
divulge what should be revealed, and for which the mystic had 
been specially prepared by lustral purification, prolonged absti¬ 
nence, and severe deprivations. Special ceremonies accompanied 
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the diverse degrees: Tertullian speaks of mMki^ the 
forehead of a Miles;’ which mav have been the brandmg of 
a Mithraic sign; honey was applied to the tongue and hands 
of the Uo and the Persts. A sacred communion of bread, 
water and possibly wine, compared by the Christian apologists 
to the Eucharist, was administered to the mystic who was 
entering upon one of the advanced degrees, perhaps ictf. Ihe 
ceremony was probably rommemorulive of the banquet of 
Mithras and Helios before the former’s ascension, and its effect 
strength of bode, wisdom, prosperit.v, power to resist evil, and 
participation in the immortality enjoyed by the god himseft. 
Other features reminiscent of the original barbarous riles in 
the primitive caverns of the East, no doubt also occupied a 
place in the cult; bandaging of eyes, binding of hands with the 
intestines of a fowl, leaping over a ditch filled with water, witness¬ 
ing a simulated murder, are mentioned by the I'seudo-yy.igustine; 
and the manipulation of lights in the crypt, the administration 
of oaths, and the repetition ol the saered formulae, all contributed 
toward inducing a state of ecstatic exaltation. What in the 
opinion of Albrecht Dieterich {Eiw MMrasliturgic, Leipzig, 
1903) is a Mithras liturgy is preserved in a Greek M.S. of Egyptian 
origin of about a.u. 300. It is the ritual of a magician, imbedded 
in which, and alternating with magic formulae and other occult 
matter, are a number of invocations and pra)ers which 
Dieterich reconstructs as a liturgy in use by the clergy of 
Mithras between A.n. 100 and 300, and adapted to tliis new use 
about the latter date. 

The Mithraic priest, sacerdos or antislei, was sometimes also 
of the degree of paler. Tertullian {De praescr. haerel. 40) calls 
the chief priest summus pontifex, probably the pater palrutn 
who had general supervision of all the initiates in one city, and 
states that he could iparry but once. According to the same 
author, there were Mithraic, as well as Cliristian, mrgines el 
continentes. Besides the atlministrat ion of sacraments anti 
the celebration of offices on special occasions, the priest kept 
alight the eternal fire on the altar, addressed prayers to the Sun 
at dawn, middav and twilight, turning towards east, south 
and west respectively. Glad in Eastern paraphernalia, he 
officiated at the numerous sacrifices indicated by the remains 
of iron and bronze knives, hatchets, cliitins, ashes and Irenes of 
oxen, sheep, goats, swine, fowl, &c. There was pouring of 
libations, chanting and music, and bells and candles were 
employed in the service. Each day of the week wa.s marked 
by the adoration of a special planet, the sun being the most 
saaed of all, and certain dates, perhaps the .sixteenth of each 
month and the equinoxes, in conformity with the character 
of Mithras as mediator, were set aside lor special te.stivals. 

The Mithraic comniiinity of worsliippers, besides lieing a 
Miritual fraternity, was a legal corporation enjoying the right 
of holding property, with temporal officials at its head, like any 
other sodttittas : there were the decurmies and decern primi, 
governing councils resembling assembly and .senate in cities; 
magislri, annually elected presidents; curatores, financial agents; 
dejensores. advocates; and paironi, protectors among the influ¬ 
ential. It may be that a single temple was the resort of several 
small associations of worshippers which were subdivisions of 
the whole community. 'I'he cult was supported mainly by- 
voluntary contribution. An abundance of epigraphic evidence 
testifies to the devotion of rich and poor alike. 

111 . Moral Influence.- The rapid advance of Mithraism was due 
to its human qualities. Its communities were bound together 
by a sense of close fraternal relation. Its democracy obliterated 
the distinctions between rich and poor; slav^,,and senator became 
subject to the sam| rule, eligible lor tlie same honours, par¬ 
took of the same qfmmunion, and were interred in the same 
type (j^sepulchre, toawait the same resurrection. The reward 
of degree and the consequent rise in the Cfitcem of 

his WMrs and himself was also a strong incentive; but the 
Mithrmg^faith itself was the greatest factor. The impressive¬ 
ness aitfl the stimulating power of the mystic ceremonies, 
the consciousness of being the privileged pos.sessor of the secret 
wisdom toi the ancients, the sense of purification from sin, 


and the expectation of a better life where there was to be com¬ 
pensation & sufferings of tins world-were 
lo human nature. The necess.tv of moral rectitude was itstll 
an incentive. Courage, watchfulness, striving for pur ty were 
all necessary in the incessant combat with the forces of evi. 
Resistance to sensuality was one aspect of the struggle, and 
asceticism was not unknown. MiUiras was ever on the side o 
the faithful, who were certain to triumph both in this world 
and the next. The worthy soul ascended to its former home 
in the skies by seven gates or degrees, while the unworthy soul 
descended to the realms of Ahriman. The doctrine of the 
immortalily of the soul was accompanied by that of the resur¬ 
rection of the flesh; the struggle between good ai)d evil was 
one day to cease, and the divine bull was to appear on earth. 
Mithras was to descend to call afl men from (heir tombs and to 
separate the good from the bad. The bull was to be satririced 
to Mithras, who was to mingle its fat with con.secratcd wine 
and give to drink of it to the just, rendering them immortal, 
while the unjust, together with Ahriman and his spirits, were 
to be destroyed by a fire sent from Heaven by Grmazd. The 
universe, renewed, was to enjoy eternal happiness. 

IV. Relation to Clirislianity.-Tlie most interesting aspect 
of Mithraism is its antagonism lo Christianity. Both religions 
were of Oriental origin; they were propagated about the same 
time, and spread with equal rapidity on account of the same 
eauses, viz. the unity of the political world and the debasement 
of its’moral life. At the end of the 2nd century each liad 
advanced to the farthest limits of the empire, though the one 
posse.sscd greatest strength on the frontiers of the Teutonic 
countries, along the Danube and the Rhine, while the other 
throve e.specially in Asia and Africa. The points of collision 
were espeeiallv at Rome, in Africa, and in the Rhone Valley, 
and the struggle was the more obstinate because of the resem- 
lilances between the two religions, which were so numerous 
and so close a.s to be the subject of remark as early as the and 
century, and the cause of mutual recrimiimtion. T’he fraternal 
and democratic spirit of the first comniimities, and their humble 
origin; the identification of the object of adoration with light 
and the Sun; the legends of the shepherds with their gifts and 
adoration, the flood, and the ark; the represslftotion in art of 
the fiery chariot, the drawing of water fromflhe rock; the use 
of bell and candle, holy water and the j;j*w»union; the sancti¬ 
fication of Sunday and of the zstli.^-rlliBPOtber; the insistence 
on moral conduct, the cmpliasis placed,upon abstinence and 
.self-control; the doctrine of heaven aad hell, of, primitive 
revelation, of the mediation of the Logos emanating from 
the divine, the atoning sacrifice, the constant warfare between 
good and evil and the final triumph of the former, the immor¬ 
tality of tlie soul, the last judgment, the resurrection of the 
flesh and the fiery destruction of tlie universe—are .some of 
the resemblances which, whether real or only apparent, enabled 
Mithraism to prolong its resistance lo Christianity. At their 
root lay a common Eastern origin rather than any borrowing. 

On the other hand, there were important contrasts between 
the two. Mithraism courted the favour of Roman paganism 
and combined monothei.sm with polytheism, while Christianity 
was uncompromising. The former as a consequence won large 
numbers of supporters, who were drawn by the^ possibility it 
afforded of adopting an attractive faith which did not involve 
a rupture with the religion of Roman society, and con¬ 
sequently with the state. In the middle of the 3rd centurv 
^(Jithraism seemed on the verge of becoming the universal 
religion. Its eminence, however, was so largely based upon 
dalliance with Roman society, its weakness so great in haying 
only a mythical character, instead of a pcjsonality, as an objejfj} 
of adoration, and in excluding women from its privileges, 
it fell rapidly before the assaults of Christianity. Manich^f^l^, 
which combined the adoration of Zoroaster and Christ, became 
the refuge of those supporters of Mitliraism who were inclined 
to compromi.se, while many found the transition to orthodox 
Christianity easy because of its very resemblance to their old 
faith. 
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See Frane Cumont. Ttxtu ei monwntnts figuris nlaHk out 
myttim de Mitiaa (Brussels, 1896, 1899), wmcli has supaseded 
all publkations on the subject; Albrecht Dieterich, Eine MUkras 
rntgie .(Leipzig, 1903). See also the translation of Cumont’s 

above work, published 
aader the title Les MysUrts de m/AriXT l 

HintA, RAJENDRA LALA (18*4-1891), Indian orientalist, 
was bom in a suburb of Calcutta on the 15th of February 1824, 
of a respectable family of the Kayasth or writer caste of Bengal. 
To a laijge extent lie was self-educated, studying Sanskrit and 
Persian in the library of his father. In 1846 he was appointed 
librarian of the Asiatic Society, and to that society the remainder 
of his life was devoted—as philological secretary, as vice- 
president, and as the first native president in 1885. Apart from 
very numerous contributions to the society’s journal, and to 
the series of Sanskrit texts entitled “ Bibliotheca indica,” he 
published three separate works : (i) 7 'Ae Antiqwties of Orissa 
(2 vols., 1875 1880), illustrated with photographic plates, 

in which he traced back the image of Jagannath (Juggernaut) 
and also the car-festival to a Buddhistic origin; (2) a similarly 
illustrated work on Bodh Gaya (1878), the hermitage of Sakya 
Muni, and (3) Indo-Aryans (2 vols., 1881), a collection of 
essays dealing with the manners and customs of the people 
of India from Vedic times. He received the honorary degree 
(rf LL.D. from the university of Calcutta in 1875, the com¬ 
panionship of the Indian Empire when that order was founded 
in 1878, and the title of raja in 1888. He died at Calcutta 
on tlie 26th of July 1891. 

MITRE (Lat. mitra, from Gr. /*(Vpa, a band, head-band, 
head-dress), a liturgical head-dress of the Catholic Church, 
generally proper to bishops. 

I. Latin Rite. -In the Western Church its actual form is that 
of a sort of folding cap consisting of two halves which, when 
not worn, lie flat upon each other. These sides are stiffened, 
and when the mitre is worn, they rise in front and behind like 
two horns pointed at the tips {cornua milrat). From the lower 
rim of the mitre at the. back hang two bands {infulae), termi¬ 
nating in fringes. In the Roman Catholic Church mitres are 
divided into three classes: (1) Mitra pretiosa, decorated with 
jewti.s, gold plates, &c.; (2) Mitra auriphrygiala, of white silk, 
sometimes embroidered with gold and silver thread or small 
pearls, or of cloth of gold plain: (3) Mitra simplex, of white 
silk damask, silk or linen, with the two falling bands behind 
terminating in red fringes. Mitres are the distinctive head¬ 
dress of bishops: but the right to wear them, as in the case of 
the other episcopal insignia, is granted by the popes to other 
dignitaries—such as abbots or the heads and sometimes all the 
members of the chapters of cathedral or collegiate churches. 
In the case of these latter, however, the mitre is worn only 
in the church to which the privilege is attached and on 
certain high festivals. Bishops alone, including of course the 
pope and his cardinals, are entitled to wear the pretiosa and 
auriphrygiata; the others wear the mitra simplex. 

The proper symbol of episcopacy is not so much the mitre 
as the ring and pastoral staff. It is only after the service of 
consecration and the mass are finished that the consecrating 
prelate asperses and blesses the mitre and places on the head 
of the newly consecrated bishop, according to the prayer which 
accompanies the act, “ the helmet of protection and salvation,” 
the two horns of which represent “ the horns of the Old and 
New Testaments,” a terror to “ the enemies of truth,” and 
also the horns of ‘‘ divine brightness and truth ” which God set 
on the brow of Moses on Mount Sinai. There is no suggestion 
of the popular idea that the mitre symbolizes the “ tongues 
of fire ” that descended on the heads of the apostles at 
Pentecost. 

Accordinj; to the Koman Cacremonialc the bishop wears the 
mitra pretiosa on high festivals, and always during the singing of the 
Te Deum and the Gloria at mass. He is allowed, however, “ on 
account of its weight,” to substitute for the pretiosa the auri- 
phrygiaia during part ol the services, i.c. at Vespers from the hist 
paalm to the Magmfirat, at ma.ss from the end of the Kyrie to the 




aaofl. Theaurt’pirygiaiais worn during Advent, and fromseptua- 
gesima to Maundy Thuisday, except OU tbs third Sunday in Aovpnt 

L ^ and on such greater festiyials 

M fan witon this time. It is worn, too, on the vigils of fssts FmL- 
Days and days of intercession, on the Feast offlolv us 

penitential processions, and at other diin 
solemn benedictions and consecrationk At mass and vcsncktiio 
mi/ra simplex may be Riibstitutcd for it In the naTne way as 5ie awi- 
phrygtala for llic* preltosa. The simplex is worn on Good Friday 
and at masses for the dead; also at the Messing of the candles ai 
Candlemas, the singing of the absolution at the coffin, and the solemn 
investiture with the pallium. At provincial synods archbisboDa 


bishops and cardinals in pontipcalibus assist at a solemn pontlbcal 
function presided over by the fxipc. 

Lastly, the niitre, though a liturgical vestment, differs from the 
others in that it is never worn when the bishop addresses the 
Almighty in i>rayer—c.g. during mass he takes it oft when he turns 
to the altar, )>lacing it on liis head again when he turns to address 
the people (see i Cor. xi. .|). 

The origin and antiquity of the episcopal mitre have been 
the subject of much debate. Some have claimed for it apo.s- 
tolical sanction and found its origin in the liturgical 
head-gear of the Jewish priesthood. Such proofs 
as have been adduced for this view are, however, 
based on the fallacy of reading into words (mitra, infula, &c.) 
Used by early writers a special meaning which they only 
acquired later. Mitra. even as late as the 15th century, 
retained its simple meaning of cap (see Du C'angej Glossarium, 
.s.v.)-, tn Isidore of Seville it is specifically a woman’s cap. Inftda, 
whicli in late ecclesiastical usage was to be confined to mitre 
(and its dependent bands) and chasuble, meant originally a 
piece of doth, or the sacred fillets used in pagan worship, and 
later on came to lie used of any ecclesiastical vestment, and 
there is no evidence for its specific application to the liturgical 
head-dress earlier than the 12th century. With the episcopal 
mitre the Jewish miznephel, translated ‘‘ mitre ” in the Autho¬ 
rized Version (Exnd. xxviii. 4, 36), hits nothing to do, and there 
I is no evidence for Hie use of the former before the middle of the 
10th century even in Rome, and elsewhere than in Rome it 
does not make its apppearance until the iith.^ 

The first tnistworthy notice of the use of the mitre i.s 
under Pope Leo IX. (1049-1054), This pope invested 
Archbishop Eberhard of Trier, who had accompanied him 
to Rome, with the Roman mitra, telling him that he and 
his successors should wear it in ecclesiastico officio (i.e. as a 
liturgical ornament) according to Roman custom, in order to 
remind him that he is a disciple of the Roman see (Jaffe, 
Regesta pant, rotn., ed. Leipzig, 1888, No. 4158). This proves 
that the use of the mitre had been for some time established 
at Rome; that it was specifically a Roman ornament; and that 
the right to wear it wa,s only granted to ecclesiastics elsewhere 
as an exceptional honour.^ On the other hand, the Roman 
ordines of the 8th and 9th centuries make no mention of the 
mitre; the evidence goes to prove that this liturgical head-dress 
was first adopted by the popes some time in the loth century; 
iind Father Braun shows convincingly that it was in its origin 
nothing else than the papal regnum or phrygium which, originaUy 
worn only at outdoor processions and the like, was introduced 
into the church, and thus developed into the liturgical mitre, 
while outside it preserved its original significance as the papal 

' Father Braun, S.J., has dealt exhaustively with the supposed 
evidence for its earlier use— e.g. he proves conclusively that the 
mitra mentioned by Theodulph of Orleans (Paraenes. ad episc.) 
is (he Jewish misnephet, and the well-known miniature of Gregory 
the Gruat (not St Dunstan, as commonly assumed) wearing a mitre 
(Cotton MSS. Claudius A. iii* in the British Museum, often ascribed 
to the lolh or early nth century, he judges from the form of the 
pallium and dalmatic to have been prodneed at the end of the nth 
contury " at oarliest." The papal bulls granting the use of mitres 
before the nth century arc all forgeries (Liturgische Gewandwtg, 
4.11-448). 

“ That it had been already so granted is proved by a miniature 
containing the earliest extant representatiomjMof a mitre, in the 
Exultete rotula and baptismal rotula at Bari (repiroduced in Breaux, 
L'Art dam I'lialie mindionale, 1 ., Paris, 19P4). 
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tiara {g.v.). From Leo IX.'s time papal grants of the mitre 
to eminent prelates became increasingly frequent, and by the 
13 th century it had been assumed by all bishops in the West, 
with or without papal sanction, as their proper liturgical 
head-dress. From the 12th century, too, dates the custom of 
investing the bishop with the mitre nt his consecration. 

It was not till the 12th century 
that the mitre came to be regarded 
as specifically episcopd, and 
meanwhile the custom had 
grown up of granting it 
honoris causa to other dignitaries 
besides bishops. The first known 
instance of a mitred abbot is 
Egelsinus of St Augustine’s, Canter¬ 
bury. who received the honour from 
Pope Alexander II. in 1063. From 
this time onward papal bulls bestow¬ 
ing mitres, together with other 
cpi.scopal insignia, on abbots become 
increasingly frequent. The original 
motive of the recipients of lliesc 
favours was doubtless the taste of the 
time for outward display; St Bernard, 
zealous for the monastic ideal, de- 


of the head instead of the sides (the mitre said to have belonged 
to St Thomas Becket, now at Westminster Cathedral, is of this 
type),' and with this the essential character of the mitre, as 
it persisted through the middle ages, was established. The 
exaggeration of the height of the mitre, which began at the time 
of the Renaissance, reached its climax in the 17th century. 





nounced abbots for wearing mitres and the like more poniifuuni, 
and Peter the Cantor roundly called the abbatial mitre “ inane, 
superfluous and puerile” ( Verb, abbrev. c. xliv, in Migne, Patrolog. 
lot. 205, 151)). it came, however, lo symbolize the exemption 
of the abbots from episcopal jurisdiction, their quasi-episcopal 
character, and their immediate dependence on the Holy See. 
No such significance could attach to the grant of the usus mitrae. 
(under somewhat narrow restrictions as to where and wlien) 
to cathedral dignitaries. The first instiince is again a bull of 
l.eo IX. (1051) granting to Hugh, archbishop of Besan^'on, 
and his seven cardinals the right to wear the mitre at the altar 
os celebrant, deacon and subclcacon, a similar privilege being 
granted to Bishop Ilartwig of Bamberg in the following yeai'. 
The intention was to show honour to a great church by allowing 
it to follow the custom doubtless already established at Rome. 
Subsequently the privilege was often granted, sometimes to 
one or more of the chief dignitaries, sometimes to all the canons 
of a cathedral (e.g. Camposlella, Prague)." 

Mitres were also sometimes bestowed by the pope.s on secular 
sovereigns, e.g. by Nicholas If. (1058-1061) on .Spitcncus 
(Spytihnew)]l.,dukeuf Bohemia; by Alexander II. on Wratis- 
laus of Bohemia; by Lucius II. (1144-1145) on Roger of Sicily; 
iuid by Innocent III., in 1204, on Peter of Aragon. In the 
coronation of the emperor, more particularly, the mitre played 
a part. According to the 14th Roman ordo, of 1241, the popd 
places on the emperor’s head first the mitra dericalis, then the 
imperial diadem. Father Braun {Liturgische Gewandung, p. 457) 
gives a picture of a seal of Charles IV. representing him as 
wearing both. 

Ilie original form of the mitre was that of the early papal 
tiara (regnum), i.e. a somewhat high conical cup. The*stages 
of its general development from this shape to the 
duuble-liorned modem mitre are clearly trace- 
Porm. (s'*fig' '). though it is impossible exactly to 

distinguish them in point of date. The most churac- 
Icrirdic modifications may be said to have taken place from the 
1 ith to the middle ofjithe 13th century. About 1100 the conical 
mitre begnmo give place to a round one; a band of embroidery 
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I'lo. 1. —Evolution ol the Mitre from tlie iilli century to the present flay. 

’I’his ugly and undignified type is still usually worn in the Roman 
Catholic Church, but in some cases the earlier type has survived, 
and many bishops are also now reverting to it. 

The decoration ol mitres was charaelerizcd by increasing elabora¬ 
tion as time went on. From the first the white conical caji seems to 
have been decorated round the lower edge bv a band or orphrey 
To this was added later a verticil! oqihrcy [litulus), 
usually Ironi the centre ol (lie front of the (in utus to that ol the 
back, [lartly in order to hide the scam, partly to emphasize the 
horns when those were lo left and righl. When the horns came to he 
set belore and behind, the vertical orphrey retained its jiosition. 
Of the surviving eavl\ mitres the greater numlier have only the 
orphrey embroidered, the body of the mitre being left plain. Vere 
early, however, the custom arose of ornamenliiig the triangular 
spares between the orphroys with embroidery, usually a round 
medallion, or a star, sel in tlie middle, but sometimes figures ol 


■ the top from back to front, which tends to bulge 
.A|Jlj»l pn either side;,^ip(l these bulges develop 
ijbprnfc : Mitres with horns on either side seem 
mi about the end of the 12th century, and 
fes examples of their appearances on episcopal 
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T/mgSldlium, London, 1893, p. 17). The custom was, however, 
aliM'dy growing up of setting the hums over the front and back 


saints, &c. (e.g. the early example from the cathedral of Anagni, 
reproduced bv Bi'.iim, ]). 469). The richnes.s and variety of decora¬ 
tion increascil from the i.ftli cenliirv onwards. Architectural 
motives even were introduced as frames to the embroidered figurc.s 
ol .saints, while sometimes tlw upjier edges of the mitro wore orna¬ 
mented with crockets, and the horns with arcliitcclural finiaJs. 
Finally, the tnidilional rirculus and litulus seem .all but forgotten, 
the whole front and back surfaces of the milre being ornamcntetl 
wilh cmliroidcrcfl pictures or with arabesque patterns. Tlie latter 
i.s characteristic ol the mitre in the modern BoriaU Catholic Church,: 
(he tuidition of the Inral Roman Cliiit'ch having always excluded fhe 
representation of figures 011 ccclcsiaslical vestments. 

2. liejormed Churrhes. -In most of the reformed ChtiVche.s 
the use of mitres was abandoned with that of the otli^r vesl- 
meiils. They have continued to be worn, however, 
by the bishops of the Scandinavian Lutheran d*”^**^^ 
Churrhes. In the Church of England the u.se of "W" • 
the mitre was discontinued at the Reforjnation. There is some 
evidence to show that il was used iu consecrating bishops up 
to j 552, and also that its use was revived by the Lauriian bishops 
in the 17th century (Hierurgia anglicana ii. 242, 243, 240). 
In general, however, there is no evidence to prove that this 
use was liturgical, though the silver-gilt mitre of Bishop Wren 
of F.ly (d. 1667), which is preserved, is judged from the state of 
the lining to have been worn. The instances of the use of the 
mitre quoted in Hier. anglic. ii. 310, as carried by the bishop 
of Rochester at an investiture of the Knights of the Bath (1725). 
and by the archbishops and bishops at the coronation of 
(jeorge 11 . (1727), have no liturgical significance. The tradition 
of the mitre as an episcopal ornament has, nevertheless, been 
continuous in the Church of England, “ and that on three lines: 
(i) heraldic usage; (2) its presence on the head of effigies of 


™ 1 bishops, of which a number are extant, of the i6th, 17th, i8th’ 

Archbishop Thomas Becket (Father ^urston, ■ and igth centuries; (3) its presence in funeral processions, whfl5(t 


In Father Braun’s opinion, expressed to the writer, this 
which was formerly at Sens, belongs probabi}' to the 13th centaf^^' 
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From a phoUifii af>h hy hathw JotepK Braun, b,J , hy kindpc>misiwn. 


Fio. 5.—German Milre, of red velvet embroidered with pearls 
and silver-cilt placiiies. isth cciiturv. In the cathedral at 
llalberstadt. 



0.—Milre (reslomi) oi William of WyUeham. Jlishop oi 
Wmch«'st<‘r (d. i jo }), jireservi-d at Xew C'olle};e. Oxford. 



I^G. 7.—Flemish Mitre, embroidered in gold thread, and the 
panels in colours, with figures of the Virgin and St Augustine. 
The other side is similar, with figures of St Leonard and St 
Mary Magdalene. It is dated i5<)2, repaired in 1766. 
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tiara {g.v.). From Leo IX.'s time papal grants of the mitre 
to eminent prelates became increasingly frequent, and by the 
13 th century it had been assumed by all bishops in the West, 
with or without papal sanction, as their proper liturgical 
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It was not till the 12th century 
that the mitre came to be regarded 
as specifically episcopd, and 
meanwhile the custom had 
grown up of granting it 
honoris causa to other dignitaries 
besides bishops. The first known 
instance of a mitred abbot is 
Egelsinus of St Augustine’s, Canter¬ 
bury. who received the honour from 
Pope Alexander II. in 1063. From 
this time onward papal bulls bestow¬ 
ing mitres, together with other 
cpi.scopal insignia, on abbots become 
increasingly frequent. The original 
motive of the recipients of lliesc 
favours was doubtless the taste of the 
time for outward display; St Bernard, 
zealous for the monastic ideal, de- 


of the head instead of the sides (the mitre said to have belonged 
to St Thomas Becket, now at Westminster Cathedral, is of this 
type),' and with this the essential character of the mitre, as 
it persisted through the middle ages, was established. The 
exaggeration of the height of the mitre, which began at the time 
of the Renaissance, reached its climax in the 17th century. 
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|)iawn from ii j)LuiLHirapli uken by Father 
Hraun (rrj>nitiuccu ui txturgucht 
\,tvian4iung\. JHy purmiBbion uf Ik UciUo. 
Fig. 2,—Greek Mitre. 


an actual mitre or the figure of one was sometimes carried, 
and sometimes suspended over the tomb ” (Report on the Orna¬ 
ments of the Church, p. 106). The liturgical use of the mitre 
was revived in the Church of England in the latter part of the 
19th century, and is now fairly widespread. 

3. Oriented Rites. —Some form of liturgical head-dress ls com¬ 
mon to all the Oriental rites. In the Orthodox Eastern Church 
the mitre (Gr. /lirpo; Slav, mitra) is, as in the Western Church, 
proper only to bishops. Its form differs entirely from that 

of the Latin Church. In 
general it rather rcsemble.s 
a closed crown, consisting 
of a circlet from which rise 
two arches intersecting 
each other at right angles. 
Circlet and arches are richly 
chased and jewelled; they 
are filled out by a cap of 
stiff material, often red 
velvet, ornamented with 
pictures in embroidery or 
applique metal. Surmount¬ 
ing all, at the intersection 
of the arches is a cro.ss. 
In Russia this usually lies 
flat, only certain metro¬ 
politans, and by prescrip¬ 
tion the bishops of the 
eparchy of Kiev, having 
the riglit to have the cross 
upright (sec fig. 2). In the 
.\rmenian Church priests and archdeacons, as well as the 
bishops, wear a mitre. That of the bishops is of the Latin 
form, a custom dating from a grant of Pope Innocent 111 .; that 
of the priests, the sagvahurt, is not unlike the Greek mitre (sec 
fig- 3)' 1 " Syrian (ihurch only the 

patriarch wears a mitre, which resembles that 
of the Greeks. The biruna of the Chaldaean 
Nestorians, on the other hand, worn by all 
bishops, is a sort of hood ornamented with 
a cross. Coptic priests and bishops wear 
the balliii, a long strip of stuff ornamented 
with crosses, &c., and wound turl»n-wise 
round the head; the patriarch of Alexandria 
has a hclmet-likc mitre, the origin of which 
is unknown, though it perhaps antedates the 
appearance of the phrygium at Rome. The 
Matonites, and the uniate Jacobites, Chaldaeans and Copts 
ha\W adopted the Roman mitre. 

The mitre was only introduced into the Greek rite in com¬ 
paratively modern times. It was unknown in the earlier part 

of the 15th century, but had 
certainly been introduced by 
the begimte of the 16th. 
Father Brffii suggests that 
its assumption by the Greek 
patriarch was connected with 
the changes due to the capture 
of Constantinople by the Turks. 
Possibly, as its form suggests, it 
is based on the imperial crown 
and symbolized at the outset 
the quasi - sovereignty over 
the rayali population which 
Mahommed II. was content to 
leave to the patriarch. In 
1589 it was introduced into 
Russia, when the tsar Theodore 
erected the Russian patriarch¬ 
ate and bestowed on the new 
patriarch the right to wear the 
mitre, sakkos and mandyas, all borrowed from the Greek rite. 
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Fig. V—Mitre of 
Anuuiiuui l-*riest. 



KcprodttceO by kind pennisMon of the 
Archbihliop of Wesinnnstcr. 

Fig. 4 —Mitra pretiosa of the 
late Cardinal Vaughan, Roman 
Catholic Archbishop of West¬ 
minster. 


A hundred years later the mitre, originally confined to the 
patriarch, was worn by all bishops. 

See J. Braun, S.J., Die Hturgische Gewandung (Freiburg-im- 
Breisgau, 1907), pp. 424-498. The question of the use of the mitre 
in the Anglican Church is dealt with in the Report of the Sub-Committee 
oi the Convocation of Canterbury on the Ornaments of the Church 
and its Ministers (1908). Sec also the bibliography to the article 
Vesimbnis. (W. a. P.) 

MITROVICA (Hungarian, Mitrovicz;- German, Mitrowits), 
a town of Croalia-Slavonia, Hungary, situated on the river 
Save, in the county of Syrmia. Pop. (1900), 11,518. Mitrovica 
is on the railway from Agram, 170 m. W.N.W. t(#TJelgrade, 
38 m. E. by S. Roman remains have been discovered in its 
neighbourhood, and it occupies the site of Sirmium or Syrmium, 
the chief city of Lower Pannonia under Roman rule. The 
emperor Probus (232-282) was born and buried at Sirmium, 
where according to some authorities, the emperor Marcus 
Aurelius (121-180) also died; but this is uncertain. In 351, 357 
and 358, ecclesiastical touncils of some importance met at 
Sirmium, which became an episcopal see about 305, and was* 
united with the diocese of Bosnia in 1773. The city w*s 
sacked by the Huns in 44:, and by the Turks, who destroyed 
all its ancient buildings, in 1396 and 1521. 

MITSCHERLICH, EILHARDT (1794-1863), German chemist, 
was born on the 7th of January 1794 at Neuendc near Jever, 
in the grand duchy of Oldenburg, where his father was pa#tor. 
His uncle, Christoph Wilhelm Mit.scherlich (1760-1854), 
professor at Gottingen, was in his day a celebrated scholar, 
lie was educated at Jever under the historian F. C. Schlosser, 
when he went to Heidelberg in 1811, devoted himself to philology, 
giving spec ial attention to the, Persian language. In 1813 he 
went to Paris to obtain permission to join tlic embMsy which 
Napoleon 1 . was to send to Persia. The events of 1814 put 
an end to this, and Mitscherlich resolved to study medicine 
in order tlait he might enjoy that freedom of travel usually 
allowed in the East to physicians. He began at Gottingen 
with the study of chemistry, and this so arrested his attention 
that he gave up .the journey to Persia. From his Gottingen 
days dates the treatise on certain parts of Persian history, 
compiled from MSS. in the university library and published 
in Persian and Latin in 1814, under the title Mirchondi historia 
TImhendurum historicis nastris hucusque inengnitorum Persiae 
principum. In 1818 he went to Berlin and worked in the 
laboratory of H. F. Link (1767-1851). There he made analyses 
of ptiosphates and phosphites, arsenates and araenites, con¬ 
firming the eonelui-.ions of J. J. Berzelius as to their eomposi- 
tion; and his observation that rorresponding phosphates and 
arsenates crystallize in the same form was the germ from which 
grew the theory of isomorphism whicli he communicated to 
the Berlin Academy in Deeemlier 1819. In that year Berzelius 
suggested Mitseherlich to the minister Altenstein as successor 
to M. H. Klaproth at Berlin. Altenstein did not immediately 
carry out this proposal, but he obtained for Mitscherlich a govern¬ 
ment grunt to enable him to continue his studies in Berzelius’s 
laboratory' at Sloekholm. He returned to Berlin in 1821, and in 
the summer of 1822 he delivered his first lecture as extraordinary 
professor of chemistry’ in the university, wliere in 1825 he was 
appointed ordinary’ professor. In the course of an investigation 
into the slight differences discovered by W. H. Wollaston in 
the angles of the rhombohedra of the carbonates isomorphous 
with calc-spar, he observed that the angle in the case of calc-spar 
varied with the temperature. On extending his inquiry to 
other aelotropic crystals he observed a similar variation, and 
was thus led, in 1825, to the discovery that aelotropic crystals, 
when heated, expand unequally in the direction of dissimilar 
axes. In the following year he discovered tlw change, pro¬ 
duced by change of temperature, in the direction of the optic 
axes of selenite. ■ His investigation (also in 1826) of the two 
crystalline modifications of sulphur threw much light on the 
fact that the two minerals calc-spar and aragonite have the 
same composition but different crystalline forms, a property 
which Mitscherlich called dimorphism. In 1833 he made a 
series of careful determinations of the vapour densities of a laige 
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mimber trf volatile substances, confirming Gay-Lussac’s law. 
He obtained selenic acid in 18*7 and showed that its salts are 
isomorphous with the sulphates, while a few years later he proved 
that the same thing is true of the manganat&s and the sulphates, 
BTid of the permanganates and the perchlorates, lie investi¬ 
gated the relation of benzene to benzoic acid and to other 
derivatives. In iSzg- iS.jo be published his Lehrbuch der Chemic, 
which embodied many original observations. His interest in 
mineralogy led him to study the geology of volcanic regions, 
and he made frequent visits to the Eifel with a view to the 
discovery of a theory of volcanic action. He did not, however, 
publish any papers on the subject, though after his death his 
notes were arranged and published by Dr J. L. A. Koth in tire 
Memoirs of the Berlin Academy (1866). In December 1861 
symptoms of heurl-disea.se made their appearance, but he was 
able to carry on his academical work till December i8b2. He 
died at .Schbnberg near Berlin, on the 28th of August 1863. 

^ MUschtrlicb's jjublished ])upers art' chiefly to be found in the 

* Ahhandlungen of the Berlin Academy, in Poggpndorff' s Annalen, 
aad in the Annates de chnnie et de physique. The 4th edition ol tlie 
Lehrbuch der Chcmic was publislieU in 1844-18.17, a 5th was begun 
in 1855, but was not completed. 

■ITTEM, a covering for the hand, with a division for the 
thumb only, and reaching to the lower joint of the fingers; 
it is made of silk, lace, wool or other material. The word is 
of obscarc origin; it has been connected with Ger. miitc, middle, 
half, in the sense, of that which iialf covers the hand. There 
are several Celtic words which may be cognate, e.g. Irish miolag, 
mutan, a thick glove, mitten, such us is worn by hedgers and 
ditchers. The 16th-century T rench word miion metmt a gauntlet. 
A fine mitten made of lace or open network and extending well 
up the forearm was much worn by ladies in the eiurly part of 
the 19th century, and has been fashionable at various times 
since that date. 

HITTWEIDA, a town of Geraiany in the kingdom of Saxony, 
on the Zse.hnpau. 12 m. by rail M. of Chemnitz on the railway 
to Dobcln and Kic.su. Bop. (1905), i7,4f>,s. H has a handsome 
Evangelical church, a classical, a mudern and a technical schuol, 
and cotton and spinning mills. Other industrks arc the making 
of furniture, machinery, cigars and remcnl. 

MIVART, BT GEORGE lACKSOH (1827-1400), English 
biologi.st, was bom m Ixmdon on the 30th of November 1827, 
and educated at Clapham grammar schuol. Harrow, and King's 
College, Imndoii, and afterwards at St Mary's, O.scott, sinee liis 
conversion to Roman Catholicism prevented him from going to 
Oxford. In 1851 he was called to the bar, but he devoted liim- 
sclf to mediial and biological studies. In 1862 he was appointed 
lecturer at St Mary's Hospital medical school, in 1864 he became 
a fellow of the Zoological Society, and from 1874 to 1877 Ik was 
profe.ssor of biology at the short-lived Roman Catholic University 
College, London. In 1873 he published Lessons in Elementary 
Anatomy, and an essay on Man and Apes, in 1881 appeared 
The Cat: an Introduction to the Study oj Back-boned Animals. 
Tlic careful and detailed work he bestowed on Inseetivom and 
Carnivora largely increased our knowledge of the anatomy of 
these groups. In 1871 his Genesis oj Sj^ecies brought him into 
the controversy then raging. Though admitting evolution 
generally, Mivart denied its applicability to the-human intellect. 

His views iis to the relationship existing between human 
nature and intellect and animal nature in general were given 
in Nature and Thought (1882); and in the Origin oj Human 
Reason (1889) he stated what he considered the fundamental 
difference Itetweeii men and animals. In 1884, at the invitation 
of the Belgian episcopate, he became professor of the philosophy 
of natural history at the university of Louvain, which had 
conferred on him the degree of M.D. in 1884. Some articles 
publislKd in the Nineteenth Century in 1892 and 1893, in which 
Mivart advocated the claims of science even where they seemed 
to conAict with religion, were placed on the Index expurgatorius, 
and dther articles in January 1400 led to his excommunication 
by Cardinal Vaughan, with whom he had a curious corre¬ 
spondence vindicating his claim to liold Liberal opinions while 
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remaining in the Roman Catholic Church. Shortly afterwards be 
died, in London, on the ist of April 1900. Mivart was also the 
author of many scientific papers and occasional articles, and of 
Castle and Manor: a Tale oj aur Time (1900), which originally 
appeared in 1894 as Henry Standon, by “D’Arcy Drew.” 

HIZPAH. or Mizpeh, the name ol several places referred to 
in the Old Testament, in each case probably derived from a 
“ commanding prospect,” the Hebrew name having that sig¬ 
nificance. (1) Mizp’au or Gilead, where Jacob was reconciletl 
to Laban (Gen. xxxi. 49); apparently the site of the camp of 
the Israelites when about to attack the .\mmonitcs under 
Jephthah’.s leadership (Judg. x. 17). This ancient sanctuary was 
probably the scene of Jephthah’s vow (Judg. xi. 29; ef. v. 11). 
The identification of lliis Mizpeh is a difficult problem : it is 
supposed to be the same as Raiiiotli-Gilead, but the evidence is 
scarcely conclusive. It is referred to in Hos. v. 1. (2) Mizpaji 
OF Benjamin. It has been suggested, on hardly sufficient 
grounds, that the Mizpeh where the Hebrews as.sembled before 
the extermination of the Benjamites (Judg. xx. t) was not the 
shrine where Samuel made his headquarters (i Sam. vii. 5). It 
was fortified h) Asa (1 Kings xv. 22), and after the destruction 
of Jerusalem was the seat of government under the viceroy Gedii- 
liah (2 Kings xxv. 23): here Gcdaliah was murdered (ibid. 25). 
After the exile it retained the tradition of being a seat of govern¬ 
ment (Nch. iii. 7) and a holy place (i Mace. iii. 46). ft is 
probably to be identified with the mountain, Neby Sanuvil, 
north of Jerusalem, still eonsidered sacred by the Moslfm.s: a 
Crusaders’ ehurcli (now u mos(|ue), covers the traditional tomb 
of Samuel. (3) A territory near Mount Hermun, a .scat of the 
Hivites, which joined the coalition of Jabin .against Joshua 
(Josh. xi. 3). In the territory was the “valley of Mizpeh" 
{v. 8) where the Canaanitca. were routed. (4) A town in the 
tribe of Judah (Jo.sh. xv. 38). (5) Mizpeh ok Moab, where 
David interviewed the king of Moab and found an u!.ylum for 
his parents (i Sam. xxii. 3). (U. A. 8. M.) 

MIZRAIM, the biblical name for I'igypt (Gen. x. 6, 13, Hebrew 
Misrayim', the apparently dual termination ■aim may be due 
to a misunderstanding); there i.s an allcrnali^’e poetical form 
Masor (2 Kings xix. 24, 8rc.), In Isa. xi. 11 the name is kept 
distinct from Pathros or Upper Egypt, and represents some jxir- 
tion at least of Lower Egj'pt. It perltaps means “boundary ’ 
or “ frontier,’’ a somewhat umbigiuius term, wliich illustrates 
the topographical problems. First (a), E. Schrader pointed om 
in 1874 that the Assyrians knew of some Mujri (I'.e. Mizraim) 
in North Syria, and it is extremely probable that this land is 
referred to in 2 Kings vii. 6 (mentiunetl with tlie llittites), and 
in 1 Kings x. 28 .seq., 2 Chron. i. 16 seq., where the word Tor 
“ dro\'es ’’ (Heb. m-q-v-b) conceals tfte contiguous landoi^Ufi 
(Cilicia).' .Next (/i), 'J'. Bcke, us lung ago as 1834, concluded 

in his Origines biblieae (p. 167 et passim) that “ Figypt ’ 
in the Old 'J’estament sometimes dc.signales a district near 
Midian and the Gulf of 'Akaba, and the view restated recently 
and quilc independently by 11. Winekler on later evidence 
(1893) has beeiwtJie subjeit ol continued debate. Egypt is 
known to liave wid claim to the southern half of I’aiestiiic 
from early times, and consequently the extension of the name 
ol ligypt beyond tlie limits of Egypt and of the Sinaitie penin¬ 
sula, is inherently probable. When, for example, Hagar, the 
“ Egyptian,” is the, ancestress of Ishmaelite tribes, the evidence 
makes it very unlikely that the term is to be understood in the 
strict ethnical sense; and there are other passages more, suitably 
interpreted on the liypothesis that the wider extension of the 
term was once familiar. In the second half of the 8th rentury 
B.C., Assvrian inscriptions allude to a powerful Musri at a time 
when tlie N ile Empire was disintegrated and scarcely in a position 
to play the part ascribed to it (i.e. if by Musri we are Jo under¬ 
stand Egypt).- Not until the supremacy of Tirhakah does .the 
ambiguity begin to disappear, and much depends upon the 

' Scofurther, H. Winekler, test. VrUrrsuch. (1892), pp. 1C8-174. 

“ So, too, according to one passage, Tiglath-Pileser TV. appoints 
a governor over Musri beiore Egypt itself had actually been con¬ 
quered. 
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unlnaMd diecussion of the related biblical history (especially the 
writings of Isaiah and Uosea) and the Egyptian data. But 
even in the period of disintegration the minor prince of the 
Delta were no doubt associated with their eastern neighbours, 
and although the Assyrian Mu^i stands in the same relation to 
the people of Philistia as do the Edomites and allied tribes 
of the Old Testament, Philistia itself was always intimately 
associated with Egypt. (See Philistines.) 

The problem is complicated by the obscurity which over¬ 
hangs the history of south Palestine and the Delta (see Edom; 
Midian). The political importance of Egypt was not constant, 
and the known fluctuations of geographical terms combine with 
the doubtful accuracy of early writers to increase the difficulties. 
The Assyrian evidence alone points very strongly to a Mu^i in 
north-west Arabia; the biblical evidence alone suggests an extra- 
Egyptian Misrayim. On the whole llie result of discussion has 
been to admit the probability tliat Misrayim could refer to a 
district outside the limits of Egypt proper. But it has not 
justified the application of this conclusion to all the instance.s 
in which some critics have relied upon it, or the sweeping 
inferences and reconstructions which have .sometimes been 
based upon it. Each case must be taken on its merits. 

Sec further, H. Wincldcr, Altorient, Forsohunf^en, i. 24 seq; Mitieil. 
d. vorderastat. Gesell. (189S), pp. 1 sqq., it>9 sqq.; Hibberi Journal 
(April 1904); Keilinschr. u. dai altc 3rd ed., 13I) sqq.; and Im 
Kampfe um drn alien Orient, ii. (1907); T. K. Choynr, cspeci.illy 
Kingdom of Judah (1908),pp xiv. sqq.; F. Hommcl, Vter neue arab. 
Landichaftsnamen in A.T. For critfcLsms (many of them somewhat 
captious) see Kdnig's reply to Hommel (Berlin, 1902), A. hJoordtzij, 
Iheolog. Tijdsch. (190G, July, September), and E. Meyer, Uraehten 
«. ihre Nachbarstamme, pp. 455 sqq. A valuable survey of the 
gcograiihical and other conditions is given by N. Schmidt, Hibberi 
Journal (J.inuary 1908). (S. A. C.) 

HNEHONICS (from Gr. iwuxr&ai, remember ; whence p.i'^pair, 
mindful; to larqftxinimv, sc. Tf)(iq)/an, that which mechanically 
aids the memory), the general name applied to devices for aiding 
the memory. Such devices are also described as metnonQ 
tecknica. The principle is to enable the mind to reproduce a 
relatively unfamiliar idea, and specially a scries of dissociated 
ideas, by connecting it, or them, in some artificial whole, the 
parts of which arc mutually suggestive. A pupil is far more 
likely to remember the cities which claimed to be tlic birthplace 
of Homer when he remembers that their names can be made to 
form the hexameter line, “ Smyrna, Chios, Colophon, Salamis, 
Rhodos, Argos, Athenae.” Among the most famous examples 
of metrical mnemonics are the “ gender rhjTnes ” of the Latin 
grammars, the hexameter fines (especially that lieginning 
“ Barbara Celarent ”) invented by logicians (for a list see 
Baldwin’s Did. of Pkilns. vol. ii. s.v. “ Mnemonic Ver.ses ’ ), the 
verse for remembering the number of days in the months 
(“ Thirty days hath September, April, June and November ’’). 
Other devices are numerous. Thus the name and fights of the 
sides of a ship may be remembered because the three shorter 
words “port,” “lefi,” “red,” go together, as compared with 
the longer, “ starboard,” “ right,” “ green.” 

Memor>' is common!)’ classified by psychologists according as 
it is exercised (a) mechanically, by attention and repetition; 

(b) fudictously, by careful selection and co-ordination; and 

(c) ingeniously, by means of artifices, i.e. mnemotechny, 
mnemonics. It must, however, be observed that no mnemonic 
is of any value whicli does not possess the qualities of (a) and (i). 
A mnemonic is essentially a device which uses attention and 
repetition, and careful selection is equally necessary. A more 
accurate dc.scription of mnemonics is “ mediate ” or “ indirect ” 
memory. In tlie technical sense the word “ mnemonic ” is 
confined to the systems of general application which have been 
elaborated by various writers. 

Systems. —Mnemonic devices were much cultivated by Greek 
sophists and philosophers, and are repeatedly referred to by Plato 
and Aristotle. In later times the invention was ascribed to the 
poet Simonides,’ perhaps for no other reason than that the 
strength of his memory was famous. Cicero, who attaches 

' Pliny, H.N. vii. 24. Cicero, De or, ii. 86, mentions this belief 
without committing himself to it. 


considerable importance to the art, but more to the principle of 
order as the best help to memory, speaks of Cameades (or 
perhaps Charmades) of Atbeps and Metrodorus of Scepsis aa 
distinguished exam^es of the use of well-ordered images to 
aid the memory. The latter is said by Pliny to have carried 
the art so far “ ut nihil non iisdem verbis redderet auditum.” 
The Romans valued such helps as giving facility in public speak¬ 
ing. The method used is descriM by the author of Rliet, ad 
Heren. iii. i(>-24; see also Quintilian (Insl. Or. xi. 2), whom 
account is, however, somewhat incomplete and obscure. In his 
time the art had almost ceased to be practised. The Greek and 
Roman system* of mnemonics was founded on the use of 
mental places and signs or pictures, known as “ topical ” 
mnemonics. The most usual method was to choose a large 
house, of which the apartments, walls, windows, statues, 
furniture, &c., were severally associated with certain names, 
phrases, events or ideas, by means of symbolic pictures; and to 
recfill these it was only necessary to search over the apartments 
of the house till the particular place was discovered where they 
had been deposited by the imagination. In accordance with this 
system, if it were desired to fix an historic date in the memory, it 
was localized in an imaginary town divided into a certain number 
of districts, each with ten houses, each house with ten rooms, 
and each room with a hundred quadrates or memory-places, 
partly on the floor, partly on the four walls, partly on the roof. 
Thus, if it were desired to fix in the memory the date of the 
invention of printing (1436), an imaginary book, or some other 
symbol of printing, would be placed in the thirty-sixth quadrate 
or memorysplacc of the fourth room of the first house of the 
historic district of the town. Except that the rules of mnemonics 
are referred to by Martianus Capella, nottiing furtlier is known 
I regarding the practice of the art until the 13th century. Among 
the voluminous writings of Roger Bacon is a tractate De arte 
memorahva. Raimon Lull devoted special attention to 
mnemonics in connexion with his ars generalis. The first 
important modification of the method of tlie Romans was that 
invented by the German poet Konrad Eeltes, who, in liis Epitoma 
in uiramgue Ciceronis rhetoricam cum arte mentoraliva >10110(1492), 
instead of places made use of the letters of the alphabet About 
the end oi the 15th century Petrus de Ravenna (b. 1448) 
awakened such a.stonishmenl in Italy by his mnemonic feats 
that he. was believed by many to be a iieiTomanccr. llis Phoenix 
artis memoriae (Venice, 1491, 4 vols.) went tluough as many as 
nine editions, the seventh appearing at Cologne in 1608. An 
impression equally great was produced about the end of the 
i6th century by Lambert Schenkel (Gaoophylacium, 1610), who 
taught ranemotiics in France, Italy, and Germany, and, although 
he was denounced as a sorcerer by the university of Louvain, 
published in 1593 his tractate De memoria at Douai with tlie 
sanction of that celebrated theological faculty. The most 
complete account of his system is given in two works by his pupil 
Martin Sommer, published at Venice in 1619. In 1618 John 
Willis (d. 1628 ?) published Mnemanica; sive ars reminiscendi 
(Eng. version by I-eonard Sowersby, 1661; extracts in Feinaigle’s 
New Art of Memory, 3rd cd., 1813), containing a clear statement 
of the principles of topical or local mnemonics. Giordano Bruno, 
in connexion with his exposition of the ars generalis of Lull, 
included a memoria iechnica in bis treatise De umbris idearum. 
Other writers of this period arc the Florentine Publicius (1482); 
Johann Romberch (1533); Ilieronimo Morafiot, Ars memoriae 
(1602); B. Porta, Ars reminiscendi (1602). 

In 1648 Stanislaus Mink von Wenussheim or Winckelmann 
made known what he called the “ most fertile secret ” in mnemo¬ 
nics—namely, the use of consonants for figures, so as to 
express numbers by words (vowels being added as required); 
and tlie philosopher Leibnitz adopted an alphabet very similar 
to that of Winckelmann in connexion with his scheme for a 
form of writing common to all languages. Winckelmann’s 
method, which in fact is adi^ted with slight changes by the 
majority of subsequent “ original ” systems, was modified and 
supplemented in regard to many details by Richard Grey 
(1O94-1771), who published a Memoria technica in 1730. Tna 
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principal part of Grey’s method (which may be compared with 
the Jewish system by wliich letters also stand for numerals, 
and therefore words for dates) is briefly this; “ To remember 
anything in history, chronology, geography, &c., a word is 
formed, the beginning whereof, being the first syllable or syllables 
<if the thing sought, does, by frequent repetition, of course 
draw after it the latter part, which is so contrived as to give 
the answer. Thus, in history, the Deluge happened in the year 
before Christ two thousand three hundred forty-eight; this is 
signified bv the word Del-eln/f’, Del standing for Deluge and 
etak for 2348." To assist in retaining the mnemonical words 
ip the memory they were formed into memorial lines, which, 
however, being compo.sed of strange words in difiicult hexameter 
scansion, are by no means easy to memoriae. The vowel or 
consonant, which Grey connected with a particular figure, was 
chosen arbitrarily; but in 1806 Gregor von Feinaigle, a German 
monk from Salem near Constance, began in Paris to expound 
a system of mnemonics, one feature (based on Winckelmann’s 
system) of which was to represent the numerical figures by 
letters chosen on uccounf of some similarity to the figure to lae 
represented or some accidental connexion with it. This alphabet 
was supplemented by a complicated system of localities and 
signs. Feinaigle, who apparently published nothing himself, 
came to Kngland in 1811, and in the following year one of his 
pupils published The New Art nf Memory, which, beside giving 
Feinaigle’s system, contains valuable historical material about 
previous systems. A simplifu’d form of Feinaiglc’s method 
was published by Aime Paris ( Principes el applications diverses 
de la mnemnnique, 7th ed., Paris, 1834), and the uso-of symbolic 
pictures was revived in connexion with the latter by a Pole, i 
Antoni Jazwinsky, of whose system an account was published by ! 
the Polish general j, Bern, under the title Expose ghihal de la 
mithode mnemonique polonaise, pcrfectionnh d Paris (Paris, 
1839). Various other modifications of the systems of Feinaigle 
and Aim^ I’aris were advocated by subsequent rnnemonists, 
among them being the Phrenotypics of Major Heniowsky, a Polish 
refugee, the Phrenn-Mnemntechny (1845) of Francois Fauvel 
Gouraud, the Mnemotechnik of Karl Otto Reventlow (generally 
known as Karl Otto), a Dane, and the Mnemoteehny of the 
American Pliny Miles. 

The more complicated mnemonic systems have fallen almost 
into complete disuse; but methods founded chiefly on the so-called 
laws of association (sec Associatton of Ideas) have been taught 
with some success in Germany by, among others, Hermann 
Kothe, author of Lehrhuch der Mnemonik (2nd ed., Hamburg, 
18^2), and Katechismus der Geddehtnisskunst (6th ed. by Montag, 
llipr.ig, 1887): and Hugo Weber-Rumpe, author of Mnemnnische 
Znhlworterhurh (Breslau, 1885) and Mncmonische Unterrichis- 
hriefe (1887-1888); in England by Dr Edward Pick, whose 
Memory and the Rational Means nf Jmprnt'in!; it (5th ed., 1873) 
aud Lectures on Memory Culture (1890) obtained a wide circula¬ 
tion. Passing over the work of William Day {New Mnemonical 
Chart and Guide to the Art of Memory, 1845), Rev. T. Brayshaw 
(Metrical Mnemonics, a very rare work), Fairchild and W. Stokes, 
the next name of any importance is the Rev. J. H.Bacon, a pupil 
of Edward Pick. His book (A Complete Guide to the Improvement 
of the Memory, 3rd ed., rev. iSgo) contains a good summary of 
the history of mnemonics and a very reasonable account of the 
principles; it gains in value by its comparative simplicity. More 
or less successful systems were issued by l.yon Williams (1866), 
T. Maclaren (1866), Thomas A. Sayer (18(17), Rev. Alexander 
Mackay (1869), George Crowther(i87o), F. Appleby (1880), John 
Sambrook.who made use of similarities in sounds (gun, 1; Jew, 2), 
the French scientist Abbe Moigno, J. H. Noble, and Allan 
Dalzell. Gonsiderable interest was roused both in London and 
in America by the controversy which raged round the system of 
" Alphonse Lnisettc,” who taught his “ art of never forgetting ” 
successively in I.x)ndon and Washington. It claimed to be 
original in system, but was attacked in England by F. Appleby 
% in America by George S. Fellows, and is generally regarded 
n both .unoriginal and inferior on the whole to preceding systems 
litigation in America see c.g. Part II. of Middleton’s 


Memory Systems, pp. 96 sqq.). An interesting work {Memoranda 
mnemonica) was published by James Copner in 1893, containing 
a system based partly on the use of letters for figures and words 
for dates, as well as a large number nf rhymes for remembering 
farts in biblical, Roman, Greek and English history. He made 
use of Grey’s system, but endeavoured as far as possible to 
invent, where necessary, words and terminations which in them¬ 
selves had some special fitness in place of Grey’s monstrosities. 
More complicated systems arc the Keesing Memory System 
(Auckland, 1896), the Smith-Watson System of Memory and 
Mental T’rniwfwg(Washington), and the Pelman memory system. 

BiuuogrM’IIY. - ,A large uionlicr of the work;; referred to in tlic 
text contain historical material. Among histories of the subject, 
see C. F. von Arctin, Systemattsche Anteitune eur Theorie und fraxts 
der Mnemonik (Sulzberg, iKto); A. li. Middleton, Memory SysUmi, 
Old and New (espec. 3rd rev. eii., New York, 1888). with bihliograph)' 
of worlcs Irom 132.3 to 18SS by G. S. Fcliows and account of the 
Loisette litigation; F. W. Coh'grove, Memory (1901), with biblio¬ 
graphy, pp. 3.33 301. (J. M. M.) 

MNESICLES, the architect of the great Propylaea of the 
Athenian Acropolis, set up by Pericles about 437 B.c. 

MOA, apparently the Maori name of the extinct Ratite birds 
in New Zealand, comprising the group Dinornithes (cf. Bird: 
Classification] and Ratttak). The earliest account of these 
birds is that of Polack (New Zealand, London, 1838), who 
speaks of the former existence of some struthious birds in the 
north island as proved by lossil bones which were shown to him. 
“The natives added that, in times long past, they received the 
tr.adition that very large birds had existed, but the scarcity of 
food, as well as the easy method of entrapping them, had caused 
their extermination.” In the North l.sland the muas seem 
to have died out soon after the arrival of the Maoris, according 
to F. W. Hutton, some 700-500 years ago. In the South Island 
they seem to have lingered much longer, possibly, according 
to H. 0 . Forbes (Nat. Sci. 1893, ii, 374-380), "down even 
to the time that Captain Cook visited New Zealand.” But 
these arc only surmises, ha,sed upon the fact that in various 
dry caves limbs still surrounded by the mummified flesh and 
skin, feathers, and even eggs with the inner membrane, have 
been found. Great quantities of bones have been found in 
raves and in swamps, so that now nearly every part of the 
skeleton, of some kind or other, is known. 

The most striking feature of the moas, besides the truly 
gigantic size of some species, is the .almost complete absence of 
the wings. In fact, the whole skeletons of the wings and of the 
shoulder girdle seem to have been lo.st, excepting Anomalo- 
pteryx drnmaeoides,vihkh, according to Hutton,' had still some 
vestiges. Such a complete reduction of the whole anterior 
limb and girdle is unique among birds, but the cassowaries 
indicate the process. In conformity with these reductions the 
breastbone of the moas is devoid of any coracoidal facets; there 
is no trace of a keel, and the number of sternal ribs is reduced 
to three or even t wo pairs. The hind limbs are very strong; the 
massive femur has a large pneumatic foramen; the tibia has 
a bony bridge on the anterior surface of the lower portion, a 
character in which the moas agree only with Apteryx amongst 
the other Ratitae. I'he number of toes is four, unless the hallux 
is more or less reduced. The pelvis much resembles that of the 
kiwis. 

The skull has been monographed by T. J. Parker (“ On the 
Oanial Osteology, Qassification and Phylogeny of the Din- 
ornithidae,” Tr. Z. Soc. (1893), xiii. 373-43'. pls- .S^-^z); it 
resembles in its general configuration that of the emeus and 
cassowaries, while it differs from that of Apteryx most obvinu.sly 
by the short and stout bill. 

The feathers have a large after-shaft which is of the size 
of the other half, likewise in agreement with the Australian 
Ratitae, while in the others, including the kiwis, the after-shaft 
is absent. Another important point, in which the moa.s agree 
with the other Ratitae and differ from the kiwis, are the branched, 
instead of simple, porous canals in the eggshell. 

' ■' The Moa.s of New Zealand," Tr. N. Zeal. Inst. (1892), xxiv. 
03 172, pis. xv.-xvii. 
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The affinities of the moas are undoubtedly with the Australian 
Ratitae, and, in spite of the differences mentioned above, with 
the kiwis. In this respect Max Fiirbringer and T. J. Parker 
are in perfect agreement. The relationship with Aepyornis 
of Madagascar is still problematic. Whilst the moas seem to 
have been entirely herbivorous, feeding not unlikely upon the 
shoots of ferns, the kiwis have become highly specialized worm- 
eaters. In this respect cassowaries and emeus hold an inter¬ 
mediate position, their occasional zoophagous (especially piscivo¬ 
rous) inclination being well known. Unmolested by enemies 
{Harpagornis, a tremendous bird of prey, died out with the 
Pleistocene), living in an equable insular climate, with abundant 
vegetation, the moas flourished and seem to have reached their 
greatest development in specialization, numbers, and a bewilder¬ 
ing variety of large and small kinds, within quite recent times. 
Unfortunately no fossil moas, older than the Pleiocenc, are 
known. Parker recognizes five genera, with about twenty 
species, which he combines into three sub-families: Dinornithinae 
with Dinornis, Anomaloptcryginae with Pachyornis, Mesopleryx 
and Anomaluplcryx, comprising the comparative!)' least special¬ 
ized forms; and Emeinae with the genus Emeus, not to be con¬ 
founded with the vernacular emeu. The moas ranged in size 
from that of a turkey to truly colossal dimensions, the giant 
being Dinornis maximiis, which, with a tibial length of 39 in., 
stood with its small head about 12 ft. above, the ground. 

(H. F. c;.) 

HOAB, the name of an ancient people of Palestine who 
inhabited a district E. of the Jordan and the Dead Sea, lying N. 
of Edom and S. of Ammon (i^.d.) and the Israelite Transjordanic 
districts. There is little material for its earlier histoiy outside 
the Old 'lo.stament.and the various references in the latter are 
often of disputed reference and date. The national traditions of 
Israel recognize a close relationship between llnahand Ammon, 
“ sons ” of Lot, and the “ brothers ’’ Esau (Edom) and Jacob 
(Israel), and Moab is represented as already a powerful people 
when Israel fled from Kg)’pl (Exod. xv. 15). The detailed 
narratives, however, give conflicting views of the exodus and 
the conquest of Palestine. It was supposed that Moab, having 
expelled the aboriginal giants, was in turn displaced by the 
.^morite king Sihon, who forced Moab south of the Arnon (Wadi 
MSjib, a natural boundary) and drove Ammon beyond the 
Jabbok. The Israelites at Kadesh, almost at the gale of the 
promised land, incurred the wrath of Yahweh, and, deterred by 
a defeat at Hormah from pursuing their journey northwards, 
were obliged to choose another route (Num. xiv. 4o-.)5; contrast 
xxi. 1-3). (SecExontis.THE.) Messengers to Edom were repulsed 
(Num. XX. 14 18), or Israel was met by Edom with force 
(». 19 seq.); consequently a great detour was made from Kadesh 
round by the .south of Edom (Num. xiv. 25, xxi. 4; Judg. xi. 18). 
•Vt length the people safely reached Pisgah in Moab (Num. 
xxi. if)-2o; cf. Deut. hi. 27, xxxiv. j), or, according to another 
view, passed outside Moab until they reached the. border of 
Sihon's kingdom (Num. xxi. 13, 26; Judges xi. 17 seq.). There 
are other details in Deut. ii., and the late list in Num. xxxiii. 
even seems to assume that the journey was made from Kadesh 
across the northern end of Edom. Apparently no fixed or distinct 
tradition existed regarding the journeys, and it is extremely 
probable that some of the most charactcri.stic features belong 
to much later periods than the latter half of the second millen¬ 
nium B.C.. the age to which they are ascribed (e.g. the poem on 
the fall of Heshbon, Num. xxi. 27-30). 

The account of Balaam {7.C.), the .son of Beor, the soothsayer, of 
the children of Ammon (xxii. 5, some MSS.), or of Aram or of Kdora 
(see Cheyne, Ency. Bib., col. 3G85 and below), Ls noteworthy for the 
prophecies of Israel’s future supremacy; but he is passed over in tlic 
liistorical sketch, Deut. ii.; and even the .allii.sion, ibid, xxiii. 4 set|., 
belongs to a context which on independent grounds appears to be a 
later insertion. Israel’s idolatry m Moab is supplemented by a 
later story of the vengeance upon Midian (xxv. 6-18, xxxi.). In 
Joshua xiii. 21 the latter is associated with both Sihon and Balaam, 
and in some obscure manner Midian and Moab arc connected in 
Num. xxii. 4-7 (cf. xxv. 18, xxxi. 8). An Edomite list of kings 
includes Bela (cf. Bil’am, I'.e. Balaam), son of Beor, and states that 
a lladad, son of Bedad, smote Midian in the field of Moab (Gen. 


x;txvi. 32, 35); these events, assigned to an early age, have been 
connected with the appearance of Moabite power west of the Jordan 
in the days of the ’ judge " Ehud {q.v.}. However, all that is 
recorded in Num. xxii. sqq., together with various legal and other 
matter, now severs the accounts of the Israelite occupation of east 
Jordan (Num. xxi. 33-3.3, xxxii. 39-42). For full details see G. B. 
Gray, " Numbers ” (Intemat. Critical Comment.). 

Although Moab and Ammon were “ brothers,” their history 
was usually associated with that of Judah and Israel respectively, 
and naturally depended to a considerable extent upon these 
two and their mutual relations, jephthah (g.v.), one of the 
Israelite “ judges,” delivered Gilead from Ammon, who resumed 
the attack under its king Naliash, only to be repulsed by 
Saul (q.v.). Ehud (q.ti.) of Benjamin or Ephraim freed Israel 
from the Moabite oppression. To the fir.st great kings, Saul 
and David, are ascribed conquests over Moab, Ammon 
and Edom. The Judaean David, for his part, sought to 
cultivate friendly relations with Ammon, and tradition 
connects him closely with Moab. His son Solomon contracted 
msirriages with women of both slates (1 Kings xi. 5, 7), thus 
introducing into Jerusalem cults wliich were not put down 
until almost at the close of the monarchy (2 Kings xxiii. 13). In 
the gth century b.c. the two states appear in more historical 
surroundings, and the discovery of a lengthy Moabite inscription 
ha.s thrown valuable light upon contemporary conditions. 

This inscription, now in the Louvre, was found at Dhiban, 
the biblical DIbon, in 1868 by the Rev. F. Klein, a representa¬ 
tive of the Uhurch Missionar)' Society stationed at Jerusalem. 
It contains a record of the successes gained by the Moabite 
king Mesha against Israel.! Omri (g.v.) had previously seized 
a number of Moabite cities north of the Arnon, and for forty 
years the Moabite national god Chemosh was angry with his 
land. At length he roused Mesha; and Moab, which had evi¬ 
dently retreated southwards towards Edom, now began to take 
rcpri.sals. “ The men of Gad had dwelt in Ihe land of 'Ataroth 
from of old; and the king of Israel built 'Ataroth for himself.” 
Mesha took the city, slew its people in honour of Chemosh, and 
dragged before the god the altar-hearth (or the priests ?) of 
D-v-d-h (apparently a divine name, but curiously similar to 
David). Next Chemosh roused Mesha against the city of Nebo. 
It fell with its thousands, for the king had “ devoted ” it to the 
deity 'Ashtar-Chemosh. Yahweh had been worshipped there, and 
his . . . (? vessels, or perhaps the same rlouhtful word as above) 
were dragged before the victorious Chemosh. With the help of 
these and other victories (at Jahaz, Aroer, &c.), Moab recovered 
its territory, fortified its cities, supplied them with cisterns, 
and Mesha built a great sanctuary to his god. The inscription 
enumerates many places known elsewhere (Isa. xv.; Jer. xjyiii.), 
but although it mentions the “ men of Gad,” makes no allusion 
to the Israelite tribe Reuben, whose seat lay in the district 
(Num. xxxii.; Josh. xiii. 15-23; see Reuben). The revolt will 
have followed Ahab’s death (see 2 Kings i. i) and apparently 
led to the unsuccessful attempt by Jehoram to recover the lost 
ground (ibid. iii.). 

The story of Jehoram in 2 KiiiRs iii. now gives prominence to 
Elisha, his wonders, his hostility to the ruling dynasty, and his regard 
for the aged Jehoshaphat of Judah. Following other synchronisms, 
the Septuagint (Lucian’s recension) names Ahaziah of Judah; from 
2 Kings i. 17, the reigning king could only have been Jehoram’s 
namesake. The king of F.dom appears as an ally of Israel and 
Judah (contrast i Kings xxii. 47; 2 Kings viii. 20), and hostile to 
Moab (comp, above, and the obscure allusion in Amos ii. 1-2). But 
the king of Moab’s attempt to break through unto him suggests that 
in the original story (there are several signs of revision) Moab and 
Edom were iu alliance. In this case the abject of Jehoram’s march 
round the south of the Dead Sea was to drive a wedge between them, 
and the re.su]t hints at an Israelite disaster. Singularly enough, 
Jehoram of Judah suffered some defeat from Edom at Zair, an 
unknown name for which Ewald suggested (the Moahite) Zoar 
(2 Kings viii. 21; see Jehoram). 

Moab thus retained its independence, even hurrying Israel 
with marauding bands {2 Kings xiii. 20), while Ammon was 

^ See edition M. Lidzharski, Altsemitische Texte, Bd. 1 . (Giessen, 
1907); also G. A. Cooke, North Semitic Inscr., pp. 1-14, and the articles 
on " Moab ” in Hastings’s Diet. Bible (by W. H. Bennett), and 
" Mesha '* in Ency. Bib. (by 5 . K. Driver). 
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perpetrating cruelties upon Gilead (Am. i. 13 sqq.). But under 
Jeroboam 2 (q.v.) Israelite territory was extended to the Wadi 
of the 'Arabiih or wilderness (probably south end of the Dead 
Sea), and again Moab suffered. If Isa. xv. seq. is to be referred 
to this age, its people fled southwards and appealed for protec¬ 
tion to the overlord of Edom (see Uzziah). During the Assyrian 
supremacy, its king Salumannu (probably not the Shalman 
of Hos. X. 14) paid tribute to Tiglath-Pileser IV.. but joined 
the short-lived revolt with Judah and I’hilistia in 711. When 
Sennacherib besieged Jerusalem in 701, Kamus(Chcmosh)-nadab 
also submitted, iind subsequently both Esar-haddon and Assur- 
bani-pal mention the Moabite king Musuri (“ the Egyptian,” 
but cf. Mizraim) among their tributaries. In fact, during 
the reign of Assiir-bani-pal Moab played the vassal’s part in 
helping to reptdse the invasion of the Nabayati and nomads 
of Kedar, a movement which made itself felt from Edom nearly 
as far as Damascus. It had its root in the revolt of Samas-sum- 
yukin (Shamash-shun-ukin) of Babylonia, and coming at a 
time immediately prereding the disintegration of the Assyrian 
Empire, may have had most important consequences for Judah 
iind the cast of the Jordan.' (See PAl.E.simE: History.) 

Moab shares with Ammon and Edom m the general obstmrity 
which overhangs later events. If it made inroads upon Judah 
(2 Kings xxiv. 2), it joined the coalition against Babylonia 
(Jer. xxvii. 3); if it is condemned for its untimely joy at the 
tall of Jerusalem (Isa. xxv. 9seq.; Jer. xlviii.; Ezek. xxv. 8-11; 
/.cph. ii. 8-10), it had offered a harbour to fugitive Jew's (Jer. 
xl. 11). The dates of the most significant passages are unfortu¬ 
nately uncertain. If Sanballat the Horunite was really a native 
of the Moabite Horonaim, he finds an appropriate place by the 
side of Tobiah the Ammonite and Gashmu the Arabian among 
the strenuous opponents of Nchcmiah. Still later wc find 
Moab part of the province of Arabia in the hands of fresh tribes 
from the Arabian desert (Jos. Ant. xiii. 13, 5); and, with the 
loss of its former independent power, the name survives merely 
as a type (Dan. xi, 4r). (See Jews; Nabataeans.) 

A populous laud commanding the trade routes from Arabia 
to Damascus, rich in agricultural and pastoral wealtli, Moab, 
as Mesha’s inscription proves, had already reached a high state 
of civilizjition by the qth rentury B.c. Its language differed 
only dialectically from Hebrew; its ideas and religion were very 
closely akin to the Israelite, and it may be assumed that they 
shared in common many features of eulture." The relation of 
Chemosh, the national god, to his “ children ” (Num. xxi. 29) 
was that of Yahweh to Israel (see esperially Judg. xi. 24). 
He hud his priests (Jer. xlviii. 7), and Mosha, perhaps himscll 
a priest-king, receives the orarles dirert or through the medium 
of his prophets. The practice of devoting, banning or annihilat¬ 
ing city or community was both Moabite and Israelite (cf. aboye, 
also Deut. ii. 34, ill. 6, xx. 10-20; 2 Chrnn. xxv. 12, &r.), and 
human sacrifice, offered as an exc eptional gift to Chemosh in 
2 Kings iii. 27, in Israel to Molecli (q.J>.), was a rite once less 
rare. Apart from the religious cult suggested in the name 
Mount Neho, there were local cults of the Baal of Peor and 
the Baal of Mean, and Mesha's allusion to 'Ashtar-Cheraosh, 
a compound deity, has been taken to point to a corre.'fponding 
consort whose existence might naturally l)e expected upon 
other grounds (see Astarte). The fertility of Moab, the wealth of 
wine and c om, the temperate climate and the enervating heat 
supply conditions which directed the form of cult. Nature- 
worship, as in Israel, lay at the foundation, and the impure rites 
of Shittim and IJ;ud-Peor (Num. xxxi. ifi; Ps. cvi. 28) would not 
materially differ from practices whirh Israelite prophets were 
called upon to condemn. Much valuable evidence is to be 
obtained also from the survival of ancient forms of cult in Moab 

* See G. Smith, Ashurhavipal (p. 28S, cyl. A. viii. 51, B. viii. 37); 
!.. B. Paton, .Syria and Palestine, p. 269 seq.; R. F. Harrier, j 4 ss. and 
Bab. Lit., pp. 118 sqq.; H. Wincklcr, KeilinscMr. u. das atte Test., 
jrcl ed., p. 151. 

• Excavation alone can supplement the scanty information 
which the present evidence fnmrshes. For a representation of a 
Moabite warrior (-god !), see G. Perrot and C. Chipiez, Art in 
Phoenicia, ii. 45 seq. 


and east of the Jordan (r.g. sacrifices on the house roofs) and 
from a survey of epigrapbical and other data from the Greek, 
Roman, end later periods, allowance being made for contamina¬ 
tion. The whole question deserves careful investigation in the 
light of comparative religion." 

The relationship felt between Israel and the external states 
(Moab, Edom, and Ammon) is entirely justified. It extends 
intermittently througliout the history, and certain complicated 
features in the traditions of the southern tribes point to affinities 
with Moab which find a parallel in the traditions of David 
(sec Rutu) and in the allusions lo intercourse between Moab 
and Benjamin (i Chron. viii. 8) or Judah (ibid. iv. 21 seq.). But 
the obscure historical background of the references makes it 
uncertain whether the exclusivene.ss of orthodox Judaism (Neh, 
xiii. i~3; cf. Deut. xxiii. 3-6; Ezra ix. i, 12) was imposed upon 
an earlier catholicity, or represented only one aspect of rcligiotas 
spirit, or was sticeceded by a more tolerant attitude. Evidence 
for the last-mentioned has been found in the difficult 
narrative in Josh. xxii. But Israel remained a great power 
in religious historv while Moab disappeared. It is true that 
Moab wfis rontinuously hard pressed by desert hordes; the 
exposed condition of the land is emphasized by the chains ol 
ruined forts and raslles which even the Romans were compelled 
to comstruct. The explanation of the comparative insignificance 
ol Moab, however, is luil to be found in purely topographical 
considerations. Nor can it be sought in political history, since 
Israel and Jndah .suffered as much from external movements a. 
Moab itself. Tlie explanation is In be found within Israel 
itself, in factors whirh succeeded in re-shaping existing material 
iuid in imprinting upon it a durable stamp, and these factors, 
as biblical tradition recognizes, arc to be found in the work 
of the prophets. 

Sec the articles on Moab in Hastings’s Diet. Dihir (W. H. Bennett), 
Enev. Bib. (G. A. Sniitli and Welihausen), and Ilauck’s Uealenrvklo 

ildte (F. Buhl) with their references; also the jxipular deseription 

y W. Libbey and F. E. Hosknis, Jordan I'allev and Petra (1905), 
and the very clalwrate and suienliljc works by K. li. Brunnow and 
A. vnii Vtomaszewski, The Proviniia Arabia (1904 Bjo.’i), and A. 
Musil, Arabia I’etraca (tnoy 1908). Mention shnuhl lie made of the 
mosaic map of Palestine loinid at Medaba, dating perhaps from the 
jlh century a.d.; for Hus, see A. Jacoby, Das geograph. Mosaik eon 
M. (190.5)^ and P. Palmer and ttiillie (1900). For language and 
epigrajdiy see Nabataeans; Semitic I.anc.iiac.hs. For tiipogriqdiy, 
S-e., J‘Ai.i!STmE; .ind for the later history, J P.ws. (S. A, C.) 

MO'ALLAKAT (Mo'allaoat or Mii'ai.laoAt). AlMo'aUaqai 
is the title of a group ol seven longish Arabic poems, which 
liave come down to us from the lime before Islam. The name 
signifies “ the .suspended " (pi.), the traditional explanation 
being that these poems w'ere hung up by the Arabs on or in 
the KaTia at Mecca. The oldest pi ssage known to the present 
writer where this is stated occurs in the 'Iqd of the Spanish 
Arab, Ihn 'Abd-Rabbihi (a.d. 86o-<)4o), Bulaq ed. of 1293 A.n. 
vol. iii. p. iifi seq. We read there; ‘‘The Arabs had such an 
interest in poetry, and valued it so higWy, that they took 
seven long pieces selected from the ancient poetry, wrote them 
in gold on pieces of Coptic linen folded up, and hung them 
up {'aUaqat) on the curtains which covered the Ka'ba. Hence 
we speak of ' the golden poem of Amra’al Qais,’ ‘ the golden 
poem of /.iibair.’ The numlier of the golden poems is seven; 
they are also called ‘llie susjiended ’ {al-Muallaqdt).” Similar 
statements are found in later Arabic works. But against 
this wc have the testimony of a contemporary of Ihn 'Abd- 
Rabbihi, the grammarian Nahlias (d. a.d. 949), who says in 
Ills commentary on the Moallaqat: “ As for the assertion that 
they were hung up in [rt’c] the Ka'ba, it is not known to anv nt 
those who have handed down ancient poems.” < This cautious 
scholar is unqufcstionably right in rejecting a story so utterly 
unauthenticaled. The customs of the Arabs before Mahomet 

• See W. R. Smith, Religion of the Semites (2nd ed.), which may be 
supplemented by the scattered gleanings in Clormonl-Ganneau’s 
Recuril d'archiotogie orientate ; and more especially by P. Antoniu 

i aussin’s valuable monograph, Coutnmes aes Arabes au pays de 
loah (Paris, 1908). (See also Hebrew Religion.) 

‘ Ernst Frenkel, An-Nahhis' Commentar mir Mu'allaqa des 
Imruul-Qais (Halle, 16*6), p. viii. 
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are pretty accurately known to us; we have also a mass of 
infonaation about the affairs of Mecca at the time when the 
Prophet arose; but no trace of this or anything like it is found 
in really good and ancient authorities. We hear, indeed, of 
,a Meccan hanging up a spoil of battle on the Ka'ba (Ibn Hishiim, 
ed. Wustenfeld, p. 431). Less credible is the story of an impor¬ 
tant document being deposited in that sanctuary (ibid. p. 230), 
for this looks like an instance of later usages being transferred 
to prc-Islamic times. But at all events this is quite a different 
thing from the hanging up of poetical manuscripts. To account 
for the disappearance of the Mo'nllaqat from the Ka'ba we are 
told, in a passage of late origin (De Sacy, Chrestom. ii. 480), 
that they were taken down at the capture of Mecca by the 
Prophet. But in that case we should expect some hint of the 
occurrence in the circumstantial biographies of the Prophet, 
and in the works on the history of Mecca; and we find no such 
thing. That a series of long poems was written at all at that 
remote period is improbable in the extreme. Up to a time wlien 
the art of writing had become far more general than it was 
before the spread of Islam, poems were never—or very rarely— 
written, with the exception, perhaps, of epistles in poetic form. 
The diffusion of poetry was exclusively committed to oral 
tradition. Moreover, it is quite inconceivable that there 
should have been either a gild or a private individual of such 
atknowledged taste, or of such influence, as to bring about a 
consensus of opinion in favour of rertain poems. Think of the 
mortal offence which the canonization of one poet must have 
given to his rivals and their tribes. It was quite another thing 
for an individual to gi\'e his own private estimate of the respec¬ 
tive merits ;)f two poets who had appealed to him as umpire, or 
for a number of poets to appear at large gatherings, such as 
the fair of 'Oqaz (Okad) as candidates for the plarc of honour 
in the estimation of the throng which listened to their recitations. 
No better is the modifications of the legend, which we find, 
at a much later period, in the Moqaddima of Ibn Khaldun 
(a.I). 1332-1406), wIk) tells us that the poets themselves bung 
up their poems on the Ka'ba (ed. Paris iii. 357). In short, 
this legend, so often retailed by Arabs, and still more frequently 
by Europeans, must be entirely rejected,' The story is a 
pure fabrication based on the name “ suspended.” The word 
was taken in its literal sense; and as these poems were 
prized by many above all others in after times, the same 
opinion was attributed to “ the [ancient] Arabs,” who were 
supposed to have given effect to their verdict in the way already 
described. A somewhat simpler version, also given by Nahhas 
in the passage already cited, is as follows: “ Most of the Arabs 
were accustomed to meet at 'Oqaz, and recite verses; then, if 
the king was pleased with any poem, he said, ‘ Hang it up, 
and preserve it among my treasures.' ” But, not to mention 
other difficulties, there was no king of all the Arabs; and it is 
hardly probable that any Arabian king attended the fair at 
'Oqaz. The story that the poems were written in gold has 
evidently originated in the name “ the golden poems ” (literally 
‘‘ the gilded ”), a figurative expression for excellenee. We 
may interpret the designation “ suspended on the same 
principle. It seems to mean those (poems) which have been 
raised, on account of their value, to a specially honourable 
position. Another derivative of the same root is 'ilq, “ precious 
thing.” A clearer significance attaches to another name some¬ 
times used for these poems— assumut, “ the strings of pearls.” 
The comparison of artificially elaborated poems to these strings 
is extremely apt. Hence it became so popular that, even in 
ordinary prose, to speak in rhythmical form is called simply 
naim —“to string pearls.” 

The selection of these seven poems can scarcely have Iteen 

' Doubts had already been expre.saed by various scholars, when 
Hengstenberg—rigid conservative as he was in thcxilogy—openly 
challenged it, and Sprenger (Das Ltben ties Mohammad, i. 14, Berlin, 
i8bi) declar^ it a fable. Since then it has been controverted at 
length in NSldeke's Beitrage atr Kenntniss ier Poesie der alten 
Araber (Hanover, 1864), p. xvii. aqq. Ahlwardt concurs in this con¬ 
clusion; see his Bemerkungen ilber die Aechtheit der alten arabiseken 
GedicMe (1872), pp. 25 aeq. 
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the work of the ancient Arabs at all. It is much more likely 
that we owe it to some connoisseur of a later date. Mow 
NahhAs says expressly in the same passage: “The true view 
of the matter is this; when Hamm&d ar-Rfiwiya (flammad 
the Rhapsodist) saw how little men cored for poetry, he collected 
these seven pieces, urged people to study them, and said to 
them: ‘ These are the [poems] of renown.’ ” And this agrees 
with all our other information, ^ammad (who hved in the 
first three quarters of the 8th century a.d.) was perhaps of 
all men the one who knew most Arabic poetry by heart. The 
recitation of poems was his profession. To such a rhapsodist 
the task of selection is in every way appropriate; and it may 
be assumed that he is responsible also for the somewhat 
fantastic title of “ the suspended.” 

There is another fact which seems to speak in favour of 
Hammad as the compiler of this work. He was a Persian by 
descent, but a client of the Arab tribe, Bakr ibn WfiB. For 
this reason, we may suppose, he not only received into the 
collection a poem of the famous poet 'Tarafa, of the tribe of 
Bakr, but also that of another Bakrite, Harith, who, though 
not accounted a bard of the highest rank, had been a prominent 
chieftain; while liis poem could serve as a counterpoise to 
another also received—the celebrated venses of yarith's con¬ 
temporary '.Amr, chief of the Taghlib, the rival brethren of 
the Bakr. 'Amr praises the Taghlib in glowing terms : Harith, 
in a similar vein, extols the Bakr—ancestors of Hammad’s 
jjatrons. The collection of Hammad appears to have consisted 
of the same seven poems which are found in our modern editions, 
composed respectively by .‘\mra’al-Qais, Tarafa, Zuhair, Labid, 
'Antara ibn Shaddad, 'Amr ibn Kultbum, and Hfirith ibn yilliza. 
These arc enumerated both by Ibn 'Abd-Rabbihi, and, on the 
authority of the older philologists, by N aljbas; and all suhsequent 
commentators .seem to follow them. We have, however, evidence 
of the exustence, at a very early period, of a slightly different 
arrangement. Certainly we cannot now say, on the testimony 
of the Jamharat ash'dr al 'Arab, that two of the most competent 
ancient authorities on Arabic poetry, Mofaddal (d. c. 790) 
and Abu 'Ubaida (d. A.n. 824, at a great age), had already 
assigned to the “ Seven ” (viz. “ the seven Mo'allaqfit ”) a 
poem each of Nabigha and A'sha in place of those of 'Antara 
and ^arith. For meanwhile it has liecn discovered that the 
compiler of the above-mentioned work—who, in order to deceive, 
the reader, issued it under a false name—is absolutely untrust¬ 
worthy. But the learned Ibn Qotaiba (qth century A.D.), in his 
book Of Poetry and Poets, mentions as belonging to the “ Seven ” 
not only the poem of 'Amr, which has invariably been reckoned 
among the Mo'allaqat (ed. dc Goeje, p. 120), but also a poem 
of 'Abid ibn Abras (ibid. 144). In place of which poem he read 
this we do not know; and we are equally ignorant as to whether 
he counted other pieces than those indicated above among (he 
seven. 

Now Nfibigha and A'sha enjoyed greater celebrity than any 
of the poets rcprc.sented in the Mo'idlaqat, with the exception 
of Amra’al-Qais, and it is therefore not surprising that scholars, 
of a somewhat later date, appended a poem by each of these 
to the Mo'allaqat, without intending by this to make them 
an integral part of that work. This is clear, for instance, from 
the introductory words of Tibiizi (d. a.d. 1109) to his com¬ 
mentary on the Mo'allaqfit. Appended to this he gives a com¬ 
mentary to a poem of Nabigha, to one of A'shfi, and moreover 
one to that poem of 'Abid which, as we have just seen, Ibn 
Qotaiba had counted among the seven. It is a pure misunder¬ 
standing when Ibn Khaldun {loc. eit.) speaks of nine Mo'allaqfit ; 
and we ought hardly to lay any stress on the fact that he mentions 
not only Nfibigha and A'shfi, but also 'Alqama, as Mo'allaqa— 
poets. He was probably led to this by a delusive recollection 
of the Collection of the “ Six Poets,” in which were included 
these three, together with the three Mo'allaqa-poets, Amra'al- 
Qais, Zuhair and 'Tarafa. 

The lives of these poets were spread over a period of more 
than a hundred years. The earliest of the seven was Amra’al- 
Qais (q.v.), regarded by many as the most illustrious of Arabian 
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poets. His exact date cannot be dete^ned; but probably 
the best part of his career fell within the midst of the 6th centuiy. 
He was a scion of the royal house of the tri^ Kinds, which 
lost its power at the death of Kinp Harith ibn Amr in the year 
The poet’s royal father, Hojr, by some accounts a son 
of this Harith, was killed by a Bedouin tribe, the Banu Asad. 
The son led an adventurous life as a refugee, now with one 
tribe, now with another, and appears to have died young. The 
anecdotes related of him—which, however, are very untrust¬ 
worthy in detail—as well a.s his poems, imply that the glorious 
niemoi-v of his house and the hatred it inspired were still com- 
piratively fresh, and therefore recent. A eontempomry of 
Amra’al-Qais w'as 'AbIii tbn Abras. one poem of whose, us we 
have seen, is by some authorities reckoned among the collection. 
He belonged to the Banu Asad, and is lond of vaunting the 
heroic dead of his tribe—the murder of Hojr-in opposition 
to the victim’s .son, the great poet. i t 

The Moallaqa of 'Amr hurls defiance against the king of 
}lira,'Amr son of Mundhir, who reigned from the .summer of 
554 till 568 or 569, and was afterwaids slain by our poet.- This 
prince is also addressed by H ARri'H in his Mo allaqa. Of ’Tarafa, 
who is said to have attained no great age, a tew satirical ver.ses 
have been preserved, directed against this same king. This j 
agrees with the fact that a grandson of the Qais ibn Khahd, 
mentioned as a rich and influential man in Tarafa’s Moallaqa 
(y. 80 or 81), figured id the time of the battle of Dliu-Qar, in 
which the tribe Bakr routed a Persian army. This battle lulls 
between a.d. 604 and fiio. " 

The Mo'allaqa nl 'Antara and that of ZruAiR contain allusions 
to the feuds of the kindred iribes 'Abs and Dhobyan. Famous 
as Ihese contests were, their time cannot accurately lie a.sccr- 
tained. But the date of the two poets can be approximately 
determined from other data. Kab, .son of Zuhair, coinfxised 
first a satire, and then, in the year 6,^0, a ciilogi' on the Prophet; 
another son, Biijair, had begun, somewhat soonei, to celebrate 
Mahomet. 'Antara killed the grandfather of Abnut ibn Qais, 
who died at an advanced age in a.d. 686 or 687; he outlived 
‘Abdallah ilm .Simma, whose brother Diiraid was a vciy old 
man when he fell in battle against the Prophet (early in A.n. 
6.to); and he had communications with Ward, whose son, the 
poet 'Orwa, may perhaps have survived the flight of Mahomet 
to Medina. From all these indications, we may place the pro¬ 
ductive pe.riod ol both poets in the end of the 6th century. 
The historical background of 'Antara’s Mo'allaqa lies somewhat 
earlier than that of Zuhair’s. _ 

To the, saiiK' period appears to belong the poem of Aloama, 
wliich, as we have seen, Ibn Khaldun reekons amongst the 
Mo'alliujat. This too is ecrtaiiib' the dale ol Nahigtia, wlio 
was one of the most distinguished of Arabic poets. For. in 
the poem often reckoned as a Moallaqa. as in many others, 
he addresses himself to No'man, king ol Hira, who reigned 
in the two last decades of the 6tli eenUiry. The same king 
Is mentioned as a eontemporary’ in one of 'Alqama's pwms. 

The poem of A'siia, sometimes added to the Mq'allaqat, 
contains an allusion to the battle of Dhu Qar (under the name, 
“ Battle of Hinw,” v. 62). This jKiet, not les.s famous than 
Nabigha, lived to compose a poem in honour of Mahomet, and 
died not long before a.d. 630. 

LabId is the only one ol these poets who embraced Islam. 
His Mo'allaqa, however, like almost all his other poetical works, 
belongs to the Pagan period. He is said to have lived till 661, 
or *•’’ asserted with 

others of fhesc poets, that he lived to 

ari£M*dlS^. 

■fhe seven Mo'allaqal,, and also the poems appended to them, 
represent almost every type of ancient Arabian poetry in its 
excellences and its weaknesses. It order rightly to appreciate 
these, we must translate ourselves into the world of the Bedouin, 

1 Sec Tabari’s CeschichU der Terser and Araber . . . iibeisetst von 
Th. NBlieke (Leiden, 1879!), p. i 7 ‘. 

» Sea Noldeko's Tabari, pp. 170,172. 

», Ibid, p. 3 II. 


and seek to realize the peculiar conditions of his Kfe, toother 
with the views and thoughts resulting from those conditionB. 

In the Mo'allaqa of Tarafa we are repelled by the long, anatomi¬ 
cally exact description of his camel; but such a description had 
an extraordinary cJiarm of its own for the Bedouins, every man 
of whom was a perfect connoisseur on this subject down to 
the minutest points; and the remaining parts of the poem, 
together with the other extant fragments of his songs, show 
that Tarafa had a real poetir gift. In the Mo'ulluqat of ‘Amr 
and Harith, for the preservation of which wc are e.specially 
grateful to the compiler, wc can read the haughty spirit of the 
powerful cliieitains, boastfully celebrating the splendours of 
their tribe. These two poems have also a certain historical 
importance. The song of Zuhair contains the practical wisdom 
of a sober man of the. world. The other poems are fairly typical 
examples of the customary qasida, the long poem of ancient 
Arabia, and bring before us the various phases of Bedouin life. 
But even here wo have differences. In the Mo'allaqa of 'Antara, 
whose heroic temperament had overcome the scorn with which 
the son of a black slave-mother was regarded by the Bedouins, 
there predominates a warlike spirit, which plays practically 
no part in the song of Labld. 

It is a phenomenon which deserves the fullest recognition, 
that the needy inhabitants ol a barren country should thus 
have produced an artistic poetry distinguished by so high a 
degree of iiniformitv. FA’cn the extraordinarily strict metrical 
system, ohsened by poets who had no inkling of theory and 
no knowledge of an alphalict, excites surprise. In the most 
ancient poems the metrical form is as scropiilously regarded 
as in later compositions. The only poem which shows unusual 
metrical freedom is the above-mentioned song of 'Ahld. It 
is. however, remarkable that 'Ahid's contemporav\- Amra’al- 
Qais, in a poem which in other respects also exhibits certain 
coincidences with that ol 'Ahld (No. 55, cd. Ahlwardt), prc.sents 
himself considerable lieenee in the use of the very same metre 
—one which, moreover, is extremely rare in the ancient period. 
Presumably, the violent deviations from the schema m 'Ahld 
are due simply to incorrect transmission by compilers who 
failed to grasp the metre. 'J'he other poems ascribed to 'Ahid, 
together with all the rest attributed to Amra’al-Qais, are eon- 
strueled in precise aeiord with the, metrical canons. It is 
necessary always to bear in mind that these ancient poems, which 
for a century or more were preserved b\’ oral tradition alone, 
have reached us in a much mutilated condition. Fortunately, 
there was a class of men who made it their special business 
to learn by rote the works either ol a single poet or of several. 
The [xiets themselves used the services of these rhapsodists 
(rawl). rhe la.st representative of this class is Hiunmad, to 
whom is attributed the collection of the Mo'allaqat; hut he, 
at the same time, marks the transition of the rhapsodist to the 
critic and scholar. The most favourable opinion of the rhapso¬ 
dists would require us to make allowance for occasional mistakes: 
expressions would he transposed, the order of verses disarranged, 
passages omitted, and probabli portions of different poems 
pieced togellier. It is elour, however, that Hammad dealt 
in the most arbitrary fashion with the enormous quantity 
ol poetry' which he prolessed to know thoroughly. The seven 
Mo'allaciat arc indeed free trom the suspicion of forgery, but 
even in them the text is frequently altered and many verses 
are transposed. ’I’lie loose structure of Arabic poems was 
extremely favourable to such alterations. Some of the Mo¬ 
'allaqat have several preambles: so. especially, tliat of Amr, 
the first eight verses of which belong not to the poem, 
hut to another poet. F'.lscwhere, also, we find spurious verses 
in the Mo'allaqat. Some of these poems, which have been 
handed down to us in other exctnplars besides the xolleetion 
itself, exhibit great divergences both in the order and number 
of tlie verses and in textual details. This is particularly the 
case with the oldest Mo'allaqa—that of Amra’al-Qais—the 
critical treatment of which is a problem of such extreme difficulty 
that only an approximate solution can ever be reached. The 
variations of the text, outside the Mo'allaqat collection, have 
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here and there exercised an influence on the text of that 
collection. It would be well if our manuscripts at least gave 
the Mo'allaq&t in the exact form of ^mmUd’s days. The 
best text—in fact, we may say, a really good text—is that of 
the latest Mo'allaqa, the song of Labld. 

The Mo'nllaqJt exist in many manuscripts, some with old commen¬ 
taries, of which a few arc valuable. They have also been several 
times printed. Kspcciaf mention is due to the edition of Charles 
(afterwards -Sir Charles) I.yall with the commentary of TihrUi 
(Calcutta, 181)4). Attempts to translate these poems, verse for 
verse, in poetical form, could scarcely have a happy result. The 
.strangeness, both of the expression and of the subjects, only admits 
of a jjaraphrastic version for large portion.s, unless the sense is to be 
entirely obliterated. An attempt at such a translation, in conjunc¬ 
tion with a commentary ba.scd on the principles of modem science, 
has been made by the present author : “ Funf Mo'allaqfit iibersetzt 
und crkllkrt," in the Sitzungsbertohtc der Aais. Akad. d. H iss, tn 
H 'iflB. philos.-liisl. Classe. Bde. cxl.-cxiv. A supplement to thi.s is 
formed by an article, by Dr Bcrnh. Geiger, on the Mo'allaqa of 
Tarafa, in the Wiener Zeitschrift ftir die Kunde des Morgenlandx, xix. 
X24 sqq. See further the separate articles on the seven ixtets. 

(’IH. N.) 

HOAT, a ditch filled with water surrounding a castle, town 
nr other fortified place for purposes of defence. The word i.s 
taken from the 0 . Fr. mote, or molte, a mound or embankment 
of earth used as a means of defence; the transition in meaning 
from the heap of earth to the trench left by excavating the 
earth is parallel with the similar intcrcliangc of meaning in 
dike and ditch (see Dike). In mod. Fr. matte means a lump 
or clod of earth. The word is probably of Teutonic origin, 
and may be connected with Eng. “ mud.” (See Fortification 
ANI> SiF.GF.CKAFT.) 

MOB. (1) A disorderly crowd, a rabble, also a conlemptuoiii. 
name for the eommon people, the lower orders, the Greek oxAos, 
(whence ‘‘ochlocracy,” mob-rule). The word is a shortened 
lorm ol Lat. mobile {se. vulj^us), the movable or mutable 
emotional, easily stirred crowd. ” Mobile ” in the sense ol 
rabble was used in the 17th century, and was still used after 
the shortened form, for some time tonsidcrcrl a vulgarism, 
had become common. Thus Addison (Speelator, No. 135) 
writes, “ It is perhaps this humour of sjieaking no more than 
we needs must which has so miserably curtail^ some of our 
w nrds. ... I dare not answer tliat * mob ‘ . . . ‘ incog.’ 
and the like will not in time lie looked al as jaart of our tongue.” 
Roger North’s Exameti (1740), vii. 574, dates the beginning 
of the use of the shortened form " mob.” ” 1 may note that 
the rabble first changed their title and were called the ‘ mob ' 
in the assemblies of tfiis club. It was flieir beast of burden, 
and called first mobile nuIgHS, but fell naturally into the con¬ 
traction of one svllablo, and ever since is become proper English.” 
The club alluded to is the Green Ribbon (.'lob (17.71.), and the 
date would be about 1680. (2) A kind of head-dress for women, 
u.suallv rallied a “ mob rap,” worn during the i8th and early 
part of the i qth centuries. It was a large rap covering all the 
liair, wnth a hag-shaped crown, a broad liand and frilled edge. 
It seems to have lieen originally an artielc of wear for the morn¬ 
ings. ll is prob.Tbly connected with words such as “mop.” 
” mab,” meaning untidy, neglige. 

HOBERLY, GEORGE (1803-1885), English divine, was bom 
on the Toth of October 1803, and educated at \A'incliesler 
and Balliol. After a distinguished academic career he became 
hcarl master of Winchester in 1835. This post he resigned in 
1866, and retired to Brightstone Rectory, Isle of Wight. Mr. 
Gladstone, however, in i86q called him to be bishop of Salisbury', 
in which see he keiit uji tlie traditions of his predecessors, Bishojis 
Hamilton and Denison, his chief addition being the summoning 
of a diocesan synod. Though Moberly left Oxford at the begin¬ 
ning of the Oxford movement, he fell under its influence: the 
more so that at Winchester he formed a most intimate friendship 
with Kcble, ^^ding several weeks every year at Otterboume, 
the next tittwi to Hurslcy. Moberly, however, retained his 
independenoB of thought, and it 1872 he astonished his High 
Church frSnds by joining in the movement for the disuse of 
the dtennatory clauses in the Athanasian Creed. His chief 
conti^Mtion to theology is his Bampton Lectures of 1868, on 
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The Administration of the Holy Spirit in the Body of Christ. He 
died on the 6th of July 1885. 

HOBERLY, BOBERT CAMPBELL (1845-1903), English 
theologian, was bom on the 26th of July 1845. was the 
son of George Moberly, bishop of Salisbury, and faithfully 
maintained the traditions of his father’s teaching. Educated 
at Winchester and New College, Oxford, he was appointed 
senior student of Christ Church in 1867 and tutor in 1869. In 
1876 he went out with Bishop Coplcston to Ceylon for six months. 
After his return he became the first head of St Stephen’s 
House, Oxford (1876-1878), and then, after presiding for two 
years over the Theological College at Salisbury, where he 
acted as his father’s chaplain, he accepted the college living 
of Great Budworth in Cheshire in 1880, und the same year 
married Alice, the daughter of his father’s predecessor, Walter 
Kerr Hamilton. In 1892 Lord Salisbury made him Regius 
Professor of Pastoral Theology of Oxford; and after a long 
period of delicate health he died at Christ Church on the 8th 
of June 1(703. His chief writings were: An essay in Lux Mundi 
on “ The Incarnation as the Basis of Dogma ” (1889); a paper, 
Belief in a Personal God(rS^i); Pea.<:on and ifeligion (1896), a pro¬ 
test against the limitation of the reason to the understanding; 
Ministerial Priesthood (1897); and Atonement and Personedity 
(i()oi). In this last work, by which he is chiefly known, he aimed 
at presenting an explanation and a vindication of the doctrine of 
the Atonement by the help of the conception of personality. 
Rejecting the retributive view of punishment, he describes 
the. sufferings of Christ as those of the perfect “ Penitent.” 'and 
finds their expiatory value to lie in the Person of the .Sufferer, 
the God-Man. 

MOBERLY, a city of Randolph county, Missouri. U.S.A., 
in the north central part of the state, about 130 m. E. by N. of 
Kansas City. Pop. (1890), 8215; 8012, of whom 923 

i»ere negroes. It is served by the Missouri, Kansas A Texas 
.and the Wabash railways, and is a division headquarters of the 
latter. I'he city is regularly laid out on a level prairie site. 
There arc two public parks, a Carnegie library, a commercial 
college, a Y.M.C.A. building, and a ho.spital maintained by the 
Wabash Employees Hospital Association. The most important 
industrial establishments are the large machine shops (established 
here in 1872) of the Wabash railway. Moberly was platted 
in iSfifi. was incorporated as a town and became the county- 
seat in 1868, and in 1873 secured a special city charter, which 
it surrendered in i88() for city status under the general 
sUilote, 

MOBILE, a city and the county-.seat of Mobile county, Ala¬ 
bama, TI.S.A., in the .S.W. part of the st.ate, at the mouth 
of Mobile River, and the head of Mobile Bay. Pop. (1890), 
31,076: (iqoo), 3H,4fi(), of wbnm 17,045 were negroes and 2111 
foreign-born (562 German, 492 Irish, 202 English): (igio 
census), 51,521. It is servctl by the Southern, the Louisville 
S; Nashville, the Mobile k Ohio, the Mobile, Jack.son &■ Kansas 
City, and the Tombigbee ’Valley railways: by steamboat lines 
to ports in Europe, Cuba, Mexico. Central America (c.specially 
Panama) and South America: by a coastwise steamboat line 
to New York; and by river boats on a river system embracing 
nearly 2000 m. of navigalile water,s in Alabama, Mississippi 
and Georgia. The city occupies about 17 sq. m. of a sandy 
plain, which rises gradually from a low water front along the 
river to a range of hills a few miles to the westward. Among 
the principal buildings arc the customs-house and post-office, 
the court-house, the Battle Hou.se (a hotel), the United States 
marine hospital, the city hospital, the Providence infirmary. 
Barton Academy (a part of the public .school system), a Young 
Men’s Christian Association building, St jo.seph’s Church 
(Roman Catholic), the Cathedral of the Immaculate Conception, 
the Van Antweip office building, and the southern market and 
armoury. Mobile is the see of a Roman Catholic bishopric 
and the headquarters of the United States district court 
for tlie southern district of Alabama. In the city are a public 
library; the departments of medicine and pharmacy of the 
university of Alabama; the academy of the Visitation, and the 
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Immaculate Conception school, both for girls and both Roman 
Catholic; the Convent of Mercy; the Emerson normal and 
industrial school (for negroes), McGill Institute, the University 
military school, and the Mobile military institute; and 5 m. 
from Mobile, at Spring Hfll, is Spring Hill College (Roman 
Catholic, founded in 1830, chartered 1836), controlled by the 
(esuits. There is an annual celebration in Mobile on Mardi 
Gras (Shrove Tuesday), conducted by the Order of Myths and 
the Mystics, two social organizations, successors of the Cowbel- 
lion de Rakin Society, which was organized in 1830 and long 
conducted a somewhat similar celebration annually on New 
Year’s Kve. 

Mobile is the only seaport of Alabama. In 1826 the channel 
from it to the Gulf, about 30 m. distant, had a minimum depth 
of only ft. through Choctaw Pass and 8 ft. through Dog 
River bar; but subsequently the channel has been greatly 
improved by the United States government, and in June 1908' 
vessels drawing 23 and 24 ft. could pass at low-water to the 
mouth of Chickasaw Creek above the city. While the channel 
was still shallow, and rapidly growing railway systems were 
serving other port.?, much foreign commerce was lost to Mobile, 
the value of the exports falling off from $12,784,171 in 1877 
to $3,258,005 in 1882, and the value of the imports, during the 
same period, from $648,404 to $396,573; but after the improve¬ 
ment of the channel the value of the exports increased from 
$8,140,502 in 1897 to $26,815,279 in 1908, and the value of the 
imports rose from .$956,712 in 1897 W .$4,242,169 in 1908. 
The foreign commerce consists largely in the export of cotton, 
lumber, timber, cotion-seed oil, coal, provisions and clothing, 
and in the import of tropical fruits (especially bananas), sisal 
grass, coffee, mahogany, asphalt, and manganese and sulphur 
ores. Vegetables, particularly beans and cabbage, and small 
fruits are grown extensively in the vicinity, and the cit)' has an 
important domestic trade in market-garden produce, fish and 
oysters, hardware, dry goods, grain and groceries. In manu¬ 
facturing Mobile was second (Birmingham being first) among the 
cities of the state in 1905, when the value of the factory product 
was $4,942,331, 4r8 more than in 1900. In 1905 it ranked 
first in the state in the value of Icrtilizer, lumber and timber, 
and in the construction of railway cars; and the manufacture 
of flour and grist mill products and machinery fur lumber mills 
were importani industries. 

Founded by Pierre Lcmoyiie, sieur d'Iberville (1661-1706), 
and his brother jean Baptiste Lemoyne, sieur de Bienville 
(1680-1768), in 1702, Mobile® was the capital of the French 
province of Louisiana until 1720, when the seat of government 
was transferred to Biloxi, in the present Mississippi. The 
original settlement was at Twenty-seven-mile Bluff, about 
20 m. above the present site, to which it was removed in 27:0 
as a consequence of floods in 1709. By the Treaty of Paris 
(1763) Mobile, as a part of Louisiana east of the Mississippi, 
was ceded to Great Britain; but on the 14th of March 1780 
ii was captured by a Spanish force under Don Bernardo de 
Galvez (1755-1786), the governor at New Orleans, and Spain 
was confirmed in its possession by the treaty of' 1783. Spanish 
civil institutions were introduced, and new names, such as Con¬ 
ception, St Emanuel and St Jo.seph, which .still survive, were 
given to the streets. Yet neither the English nor the Spanish 
occupation made any substantial change in the tone of the place 
or the habits of its people, even the negroes holding to their 
French jargon. The alliance between Great Britain and Spain, 
at the outbreak of the war of 1812, gave Mobile strategic import¬ 
ance for. the military operations in the .south-west. Hence, 
on the 15th of April 1813 General James Wilkinson, acting on 
President James Madison’s in.structions, which were based 
on the claim that Mobile was a part of Louisiana sold by France 
to thttUnited States in 1803, seized Mobile for the United States. 

tjBitween i8z6 and 1908 the Federal government expended 
$5,148,179 on the improvement of tlie harbour. The bar channel 
also has been improved. 

* The city was named from the Mobile or Maubila Indians, a 
Uuskbogean tribe, now extinct, who occupied the neighbounng 
a|lon and were christianized by the French. 


In August 1814 General Andrew Jackson mode Mobile his 
headquarters. He repaired Fort Bowyer, on Mobile Point 
at the mouth of the bay, and garrisoned it just in time for it 
to resist attack by the British on the 15th of September. On 
the nth of F'ebruary 1815, forty-two days after peace had been 
declared and thirty-four days after the battle of New Orleans, 
a British force captured Fort Bowyer; but it made no move 
against Mobile, and withdrew on the 1st of April. Now began 
the anicricanization of Mobile, a tide of immigration from the 
up-country setting in and rapidly changing the cliaructer of 
the place, which had previously been distinctly French. A 
town charter had been granted by the territorial legislature 
of Mississippi on the 20th of January 1814, and an interesting 
feature under the town government was the “ tariff for bakers,” 
which fixed the weight of loaves of bread in accordance with 
the price of flour. A city charter, dated the 17th of December 
1819, was granted by the first state legislature of Alabama, 
ami Mobile became the commercial emporium for Al'chama 
and Missis.sippi, its cotton exports increasing from 7000 bales 
in 1818 to 100,000 in 1830 and 450,000 in 1840. In 1826 
Barton Academy, still one of the landmarks of the city, was 
built; but it was not until 1852 that common schools were 
opened in Mobile county. Branches of the United States 
Bank and of the State Bank were established at Mobile, and in 
tlie panic; of 1837 the Bank of Mobile was one of the few banks 
in the United States that did not suspend payment. The 
Mobile; i': Ohio railroad, begun in 1848, provided ampler com¬ 
munication with the Mississippi valley, and Mobile’s export 
ol cotton rose to 1,000,000 bales in 1861. 

During tlie Givil M ar Moliile was an important seaport of the 
t cmfederacy. A Federal blockade was begun as early as the 26th 
of May 1861, hut trade with West Indian and European ports 
was continued by a line of swift vessels, which regularly c.scapcd 
tlic blockading sejuadron. On the 5th of August 1864 Admiral 
David G. Farragut (17.11,), with a Federal fleet of four iron moni¬ 
tors, seven wooden sloops of war, and several gunboats, entered 
the channel by passing the Gonfederate defences, h’ort Gaines on 
Dauphin Island and Fort Morgan occupying the site of old Fort 
Bowyer on Mobile Point, captured the formidable Confederate 
ironclad ram “ Tennessee,” destroyed one gunboat and drove 
another aground. One of the Federal monitors, the " Tecum- 
seli,” was destroyed by torpedoes. The Confederate fleet was 
commanded by Admiral Franklin Buchanan (1800-1874). 
Fort Gaines surrendered on the 7th, and Fort Morgan on the 23rd 
of the same month. In tlie spring of 1865 General E. R. S. 
Canhy (1819-1873). with a Federal force of about 45,000, laid 
siege to Fort Blakely and Spanish Fort, on the cast side of the 
bay (opposite the city), defended by General Randall G. Gibson 
(1830-1892) with 5000 men. After twenty-five days of resistance 
the Confederates evacuated the fortifications and then the city, 
the Fcderals entering on the 12th of April 1865. Losses from rail- 
w ay enterprises and the panic of 1873 resulted in the bankruptcy 
of the municipality in 1879, whereupon its charter was vacated, 
its property vested in certain trustees acting under the Chancery 
Court to adjust its debt, and a municipal government under the 
name of Port of Mobile succeeded the city of Mobile until 1887, 
when the latter was again chartered. On the 27th of September 
1906 Mobile was swept by a hurricane, which destroyed property 
valued at $5,000,000 or more. 

Bee Peter J. Hamilton, Colonial Mobile (Boston, 1897); and a 
chapter by the same writer in L. P. Powell’s Historic Towns of the 
Southern States (New York, 1900). 

MOBIUS, august FBBDIMAND (1790-1868), German 
astronomer and mathematician, was born at Schulpforta on the 
17th of November 1790. At Leipzig, Gottingen and Halle he 
studied for four years, ultimut,ely devoting himself to mathe¬ 
matics and astronomy. In 1815 he settled at Leipzig os ptival- 
dozent, and the next year became extraordinary professor of 
astronomy in connexion with the university. Later he was 
chosen director of the university observatory, which was erected 
(1818-1821) under his superintendence. In 1844 he was elected 
ordinary professor of higher mechanics and astronomy a position 
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which he held till his death on the 26th of September 1868. His 
doctor’s dissertation, De computandis occultatiombus fixarum per 
pfanetor (Leipzig, 1815), established his reputation as a theoretical 
astronomer. Die Hauptsatze der Astronomie (1836), Die Elemente 
der Mechanik des Himmels (1843), may be noted amongst his 
other purely astronomical publications. Of more general in- j 
terest, however, are his labours in pure mathematics, which j 
appear for the most part in Crelle’s Journal from 1828 to 1858. 
'ITiese papers are chiefly geometrical, many of them being develop¬ 
ments and applications of the methods laid down in his great 
work, Der barycentrische Calcul (Leipzig, 1827), which, as the 
name implies, is based upon the properties of the mean point or 
centre of mass (see Algebra ; Universal). This work abounds in 
suggestions and foreshadowings of some of the most striking 
discoveries in more recent times—such, for example, as are 
contained in H. Grassmann’s Ausdehnungslehre and Sir W. R. 
Hamilton’s Quaternions. Mobius must he regarded as one of the 
leaders in the introduction of the powerful methods of modern 
projective geometry. 

His Gesammelten Werke have been published in four volumes at 
Leipzig (1885-1887). 

MOCA’TTA, FREDERICK DAVID (1828-1905), English 
Jewish philanthropist, was a member of the London financial 
firm, Mocatta and Goldsmid, but retired from business in 1874 
and devoted himself to works of public and private benevolence. 
Besides this he was a patron of learning and himself an author of 
historical works, the chief of which was The Jews and the Inquisi¬ 
tion. On occasion of his 70th birthday, he was presented with 
a testimonial irnm more than 200 philanthropic and literimy 
institutions, The Anglo-Jewish lli.storical Exhibition (1887) 
owed its inception to him. He bequeathed his fine library to the 
Jewish lli.storical Society of England, of which he was at one 
time president. This library formed the basis of the collections 
which are now ineJuded in the Mocatta Library and Museum, 
founded in his memory, and located at the I'niversity of London 
(I'niversity College, Gower Street). 

Sec Trans. Jewish Hist. Sot.. T.nq. vol y. ( 1 . A.). 

MOCCASIN (a North American Indian word, of which the 
spelling and pronunciat ion vary in different dialects), a shoe made 
of deerskin or other soft leather. It is made in one piece; the 
sole is soft and flexible and the upper part is often adorned with 
embroidery, beading or other ornament. It is the footwear of I 
the North-American Indian tribes and is also worn by hunters, I 
traders and settlers. In botany, the lady’s slipper is known j 
in the United States of America, as the “ moccasin flower,” 
from its resemblance to a shoe or moccasin. The name moccasin ' 
is also given to a venomous snake, found as far north as North 
Carolina and we.stward to the Rocky Mountains, and popularly ' 
called “cottonmouth,” from the white rim around the mouth. 
It belongs to the family Crotalidae, species Ancislrodon (or I 
Cenchris) piscivorus, is atxiut two feet long, and is often found ' 
in marshy land. It is sometimes called the water moccasin to | 
distinguish it from the upland moccasin {Ancislrodon contortrix 
or atrojuscus), which is commonly called ’■ copperhead ” and is 
found further north in dry and mountainous regions. The 
name is possibly a distinct word of which the origin has not 
been traced. 

MOCENIOO, the name of a noble and ancient Venetian 
family which gave many doges, statesmen and soldiers to the 
republic. Tommaso Mocf.nioo (1343 -1423) commanded the 
crusading fleet in the expedition to Nicopolis in 1396, and also 
won battles against the Genoese. While he was Venetian 
ambassador at Cremona he was elected doge (1414), and he 
escaped in secret, fearing that he might be held a prisoner by 
Gabrino Fondolo, tyrant of that city. He made peace with the 
Turkish sultan, but when hostilities broke out afresh his fleet 
■defeated that of the Turks at Gallipoli. During his reign the 
patriarch of Aquileia was forced to cede his territories to the 
republic (1420), which also acquired Friuli and Dalmatia. 
Tommaso greatly encouraged commerce, reconstructed the ducal 
palace and commenced the library. Pietro Mocenico, doge 
from 1474 to 1476, was one of the greatest Venetian admirals, 


and revived the fortunes of his country’s na-vy, which had fallen 
very low after the defeat at Negropont in 1470. In 1472 he 
captured and destroyed Smyrna; the following year he placed 
Catherine Cornaro, queen of Cyprus, under Venetian protection, 
and by that means the republic obtained possession of the island 
in 1475. He then defeated the Turks who were besieging 
Scutari, but he there contracted an illness of which he died. 
Giovanni Mocenigo, Pietro’s brother, who was doge from 1478 
to 1485, fought against Mohammed II. and Ercole I., duke of 
Ferrara, from whom he recaptured Rovigo and the Polesine. 
Luigi Mocenigo was doge from 1570 to 1577. During his reign 
Venice lost the fortresses Nicosia and Famagosta in Cyprus. 
He took part in the battle of l.epanto, but after the loss of Cyprus 
he was forced to make peace with the Turks and to hand them 
back his conquests. Andrea Mocenigo, who flourished in the 
15th and 16th centuries, was a senator of the republic and an 
historian; he compo.scd a work on the league of Cambrai entitled 
Belli memorabilis cameracensis adversus I 'enetos historiae libri i I. 
(Venice, 1525). Another Luigi Mocenigo was doge from 1700 
to 1709, and his brother Sebastiano from 1722 to 1732. Alvise 
Mocenigo (1701-1778), who was doge from 1763 until his death, 
restricted the privileges of the clergy, and in consequence 
came into bitter conflict with Pope Clement XIII. 

MOCHA STONE, a name applied to chalcedony with dendritic 
markings, said to have l)ecn obtained originally from Mocha 
in Arabia. The markings which sometimes simulate with 
curious fidelity the iorm of miniature trees and shrubs, arc 
caused by the infiltration of solutions carrying iron and manga¬ 
nese, which are deposited as thin films of oxide along the cracks 
of the stone, producing black, brown or red dendrites, effectively 
disposed on a ground of grey qf \yhite chalcedony. Most of the 
Mocha Slones of commerce arntofetaincd from India, where they 
are found among the agate-pebbles resulting from the disinte¬ 
gration of the trap rocks ol the Deccan. In recent years the 
formation of dendrites has been artificially effected at the agate- 
works of Oberstein. so as to imitate the true Mocha stones. 

MOCK, an adjeuive meaning sham, feigned, spurious, falsely 
imitative. As a verb it means to deride or imitate contemp¬ 
tuously. The derivation of 0 . Fr. moequer. mod. moquer; Ital. 
moccare, from which the English word is adopted, is disputed. 
Some authorities refer it to Ger. mucken, mucksen, to growl, 
grumble, which is probably echoic in origin; others to a supposed 
laite Lat. muccate, formed from mucus —mucus, in the sense of 
” to uipe the nose .‘■U.’’ 

MOCKING-BIRD, or Mock-bird (as VV. Charleton, J. Ray and 
M. Catesby called it), the popular name of birds belonging to 
the American sub-family Miminae of the thrushes, Turdidac, 
differing by having the tarsus scutellate in front, while the typical 
thrushes have it covered by a single horny plate. Minus poly- 
glottus, the northern mocking-bird, inhabits the southern part of 
the United States, being in the north only a summer visitant; 
it breeds rarelv in New England, is seldom found north of the 
38th parallel, and migrates to the south in winter, pa.ssing that 
season in the Gulf States and Mexico. It appears to be le.ss 
numerous on the western side of the Alleghanics, though found in 
suitable localities across the continent to the Pacific coast, but 
seldom farther north than Virginia and southern Illinois, and it is 
said to be common in Kansas. J. J. Audubon states that the 
mocking-birds which are resident all the year round in Louisiana 
attack their travelled brethren on the return of the latter from 
the north innutumn. The names of the species, both English 
and scientific, have been bestowed from its capacity of success¬ 
fully imitating the cry of many other birds, to say nothing of 
other sounds, in addition to uttering notes of its own which possess 
a varied range and liquid fullness of tone that are unequalled, 
according to its admirers, even by those of the nightingale {q.v.). 

Plain in plumage, being greyish brown above and dull white 
below, while its quills are dingy black, variegated with white, 
there is little about the mocking-bird’s appearance beyond its 
graceful form to recommend it; but the lively gesticulations it 
exhibits are very attractive, and therein its European rival in 
melody is far surpassed, for the cock-bird mounts aloft in rapid 
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circling flight, and, alighting on a conspicuous perch, pours forth 
his ever-changing song to the delight of all listeners; while his 
actions in attendance on his mate are playfully demonstrative 
and equally interest the oliserver. The mocking-bird is more¬ 
over of familiar habits, haunting the neighbourhood of houses, 
and is therefore a general favourite. The nest is placed with 
little regard to concealment, and is not distinguished by much 
care in its construction. The eggs, from three to six in number, 
are of a pale bluish-green, blotched and spotted with light 
yellowish-brown. They, as well as the young, are much sought 
after by snala's, but the parents are often successful in rejiclling 
these deadly enemies, and are always ready to wage war against 
any intnider on their precincts, be it man, rat or hawk. Their 
food is \’arious, consisting of berries, seeds and insects. 

Some twelve or fourteen other .species of Mimus have been recog¬ 
nised, mostly from Souih .\mcric,i: but M. orpheui, seems to be 
common lo some of the Greater Antilles, amt M. hilli is peculiar to 
juniaica, wliile the Bahamas have a local race in M. bahanienttis. 
riie .so-calh;d mountain naa Icmg-bird {Orcost optfs nwnianus) is a 
form not very distant from jWfwK.s; but it inhabits exclusively the 
plains overgrown wiih sage-tinish (Artemista) of the interior table¬ 
land of North America, and is not at all mutative m il.s notes, so 
I hat it is an msltince of a inisiioiiier. Gl the vanous other genera 
allied lo jVfiiHM.'., the best known are llie tfimshers (genus llarpo- 
rhynchus) of which six or eight species are found in North America, 
which are thrush-like and shv in their habits and do not mimio; 
and the cat-bird (Galeoscoptes carolinemis), which in addition lo 
having an attractive song, uttens clucks, whi.stle.s and mewing .sounds. 
The sooly-gruv colour that, decm'iiing into blackisli-brovin on the 
erown and t[uil!s, jicrvades the whole of its plumage—the lower tail- 
I’ovcrls, which are of a deep ehestmit, excepted -renders it a con¬ 
spicuous object; and though, tor some reason or other, far from being 
a favourite, it is always willing when undisturbed to bee'ome intimale 
witli men's abodes. 11 has a much wider range on the American 
continent than (he mocking-bird, and is one of the few species that 
are resident in Berninda, while oil iSore than one occasion it is .said 
to have ajipuared in Europe. >■< 

The name inoeking-biid, or more frequeiiilj mock-nightingale, 
IS in England occasionally given to some ol the wailiters (i/.e.), 
especially the blackcap {Svlna nirioapilla), and the sedge bird 
(Acroctphahi^ sdinniohaeuH.^). In India and Australia the same name 
Ls sometimes applied to other species. (A. N.) 

MODEL ( 0 . Fr. modellt, mod. mi)iiclc\ It. modello, pattern, 
mould; from Lm. modus, measure, standard), a tangible represen¬ 
tation, whether the sikc be equal, or greater, or smaller, of an 
object which is either in actual existence, or has tn be constructed 
in fact or in thought, M nre generally it denotes a thing, whether 
actually existing or only mentally conceived of, whose, properties 
arc to tic copied, fti foundries, the object of which a cast is to 
be taken, whether it be for engineering or artistic purposes, is 
usually first formed of some easily workable material, gcnerully 
wood. The form of this model is then reproduced in clay or 
pla.ster, and into the mould thus obtained the molten metal is 
|xiured. The sculptor first makes a model of the object he 
wishes to chisel in some plastic material such as wax, ingenious 
and complicated contrivances being employed to tramiter this 
wax model, true tn nature, to the stone in which the. final work 
is tn be executed. In anatomy and physiology, models are 
specially employed <us aids in teaching and study, and the method 
of mimlage or chromoplastic yields excellent impressions of 
living organisms, and enables anatomical and medical prepara¬ 
tions to be copied both in form and colour. A special method 
is also in use lor making plastic models of microscopic and 
minute microscopic objects. That their internal nature and 
structure may be more readily studied, these arc divided by 
numerous parallel traniiwsc cuts, 1^ means ol a microtome, 
into exceedingly thin seMtnns. EacWof these shavings is then 
modelled on an enhiEgtdipaale in wax lor pulp plates, which are 
fixed together to formaii|(ptoduction of the object. 

Models in the matlaialtical, physical and mechanical sciences 
are of the greatest iih^rtancc. Long ago philosophy perceived 
rftpnuBtt- ^ essence of aur process of thought to lie in the 
timin '■ fille^Bt we attach to the various real objects 
nought. M|MBd us partiular physical attributes—our con¬ 
cepts—anl|l^l|i$kieans of these try lo represent the objects to ouj' 
minds. Such views were formerly regarded by mathematicians 
and physicists as nothing more than unfertile speculations, but 


in more recent times they have been brought by J. C. Maxwell, 
H. V. Helmholtz, E. Mach, H. Hertz and many others into 
intimate relation with the whole body of mathematical and 
physical theory. On this view our thoughts stand to things in 
the same relation as models to the objects they represent. The 
essence of the process is the attachment of one concept having 
a definite content to each thing, but without implying complete 
similarity between thing and thought; for naturally wc can know 
but little of the resemblance ol our thoughts to the things to 
which wc attach them. What resemblance there is lies principally 
in the nature of the connexion, the correlation being analogous to 
that which obtains between thought and language, language and 
writing, the notes on the stave and musical sounds, &c. Here, 
of course, the symbolization of the thing is the important point, 
though, where feasible, the utmost possible correspondence is 
sought between the two- the musical scale, for example, being 
imitated by placing the notes higher or lower. When, therefore, 
wc endeavour to as.sist our conceptions of space bv figures, bv 
the methods of descriptive geometry, and by various thread 
and object models; our topography by plans, cimrts and globes; 
and our mechanical and physical ideas by kinematic models— 
we are simply extending and continuing the principle bv means 
of which we comprehend objects in thought and represent them 
in language or writing. In precisely the same way the iriicru- 
scope or telescope forms a continuation and multiplication of 
the lenses of the eye; and the notebook represents an external 
expansion of the same process which the memory brings about 
by purely internal means. There is also an obvious parallelism 
with representation hy means ot models when wc express longi¬ 
tude, mileage, temperature, Itr., by numbers, whieli should be 
looked upon as arithmetical analogies. Of a kindred character 
is the rnpre.^entation of distances by straiglit lines, of the course 
of events in time by curve,s, (icv. Still, neither in this case nor 
in that of maps, charts, musical notes, figures, &c., cun we 
legitimately speak of models, for these always involve a concrete 
spatial analogy in three diinen.sions. 

So long as the volume ol matter to be dealt with in science was 
insignificant, the need ior the employment of models was 
naturallv less imperative: indeed, there are self-evident advan¬ 
tages ill comprehending things without resort to complicated 
models, which are diflicult to make, and cannot be altered and 
adapted to extremely varied conditions so readily as cun the 
easily adjusted symbols of thought, conception and calculation. 
Vet as the facts of science increased in number, tlic greatest 
economy oi effort had to be observed in comprehending them 
and in conveying them to others; and the firm establishment of 
ocular demonstration was inevitable in view of its enormou.s 
superiority over purely abstract symbolism for the rapid and 
complete exhibition of complicated relations. At the present 
time it is desirable, on the one hand, that the power of deducing 
results from purely abstract premisses, without recourse to the 
aid of tangible models, should be more and more perfected, 
and on the other that purely abstract coneeptiuns should he 
helped by objective and comprehensive models in cases where 
the muss of matter cannot be adequately dealt with directly. 

In pure mathematics, especially geometry, models constructed 
of papier mach6 and plaster are ciiiefiy employed to present to 
the senses the precise form of geometrical figures, surfaces 
and curves. Surfaces of the second order, repre- jnoae/t in 
sented by equations of the second degree between MathtmuticM 
tlic rectangular co-ordinates of a point, are very Phytlca, 
simple to classify, and accordingly all their possible forms 
can easily be shown by !i few models, which, however, liecarae 
somewliat more intricate when lines of curvature, loxodromics 
and geodesic lines have to appear on their surfaces. (Jn the 
other hand, the multiplicity of surfaces of the third order is 
enormous, and to convey their fundamental types it is necessary 
to employ numerous models of complicated, not to say hazardous, 
construction. In the case of more intricate surfaces it is 
sufficient to present those singularities which exhibit variation 
from the usual type of surface with .synclastic or anticlastic 
curvatures, such as, for example, a sharp edge or point, o| 
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an intersection of the surface with itself; the elucidation of | 
such singularities is of fundamental importance in modern 
mathematics. 

In physical science, again, models that are of unchangeable 
form are largely employed. For example, the operation of the 
refraction of light in crystals can be pictured if wc imagine a 
point in the centre of the crystal whence light is dispersed in all 
directions. The aggregate of the places at which the light 
arrives at any instant after it has started is allied the wave- 
front. This surface consists of two cups or sheets fitting closely 
and exactly one inside the other. The two rays into which a 
single ray is broken are always determined by the points of 
contact of certain tangent-planes drawn to those sheets. With 
crystals possessing two axes these wave-surfaces display peculiar 
singularities in the above sense of the term, in that the inner 
sheet has four protuberances, while the outer has four funnel-like 
depressions, the lowest point of each depression meeting the 
highest point of each protuberance. At each of these funnels 
there is a tangent-plane that touches not in a single point, but in 
a circle bounding the depression, so that the corresponding ray of 
light is refracted, not into two rays, but into a whole cone of light 
• -the so-called conical refraction theoretically predicted by Sir 
W. R. Hamilton and e.xperimentally detected by Humphrey 
l.loyd. 'I’hese conditions, which it is difficult to adequately 
express in language, are self-evident so soon as the wave-surface 
formed in phester lies before our eyes. In thermodynamics, 
again, similar models .serve, .imong other purposes, for the 
representation of the surfaces which exhibits the relation between 
the three thermodynamic variables of a body, e.g. between its 
temperature, pressure and I’olume. A glam e at the model of such 
a thermodynamic .surface enables the behaviour of a partici lar 
substance under the most varied conditions to be immediatel)’ 
realized. When the (jrdinate intersects the surface but once a 
single phase only of the body is conceivable, but where there i;; a 
multiple intersection various phases are posiible, which may be 
liquid or gaseous. On the boundaries between these regions 
lie the critical phases, where transition occurs from one type of 
phase into the other. If for one of the elements a quantity 
which occurs in calorimetry' be chosen—fur example, entropy— 
information is also gained abouf the behaviour of the body when 
heat is taken in or abstracted. 

After the stationary models hitherto considered, cotre 
the manifold forms ol moi'ing models, such as are used in 
geometry', to show the origin of geometrical figures from the 
motion of others--r.g. the origin of surfaces from the motion 
of lines. I'liese include the thread models, in which threads are 
drawn tightly between mov.ible bun-, iords, wheels, rollers, &r. 
In mechanics and engineering an endless variety of working 
models are cmplovcd t(] convey to the eye the working either of 
maehines as a whole, or of their romponent and subordinate 
fiarts. In theoretical meehanies models are often used to 
exhibit the physical laws of motion in interesting or special 
eases -- e.g. the motion of a falling body or of a spinning-top, the 
movement of a pendulum on the rotating earth, the vortical 
motions of fluids, &c. Akin to these are the models wtiieh exe¬ 
cute mure or less e.xac tly the hypothetical motions by which 
It is sought to explain various physical jihcnomena—as, for 
instance, the eomplicated wave-maetiines which present the 
motion of the particles in waves of sound (now nseertained with 
fair aceuraey), or the more hypothetical motion of the atoms 
of the aether in waves of light. 

The varying importimce which in recent times has been 
attached to models of this kind is intimately connected with 
neorinot the changes which have taken place in our con- 
Nmtun. ceptions of nature. The first method by which an 
attempt was made to .solve the problem of the universe 
was entirely under the influence of Newton’s laws. In ana¬ 
logy to his law's of unii-ersal gravitation, all bodies were 
conceived of as consisting of points of matter—atoms or mole¬ 
cules—to which was attributed a direct action at a distance. 
The circumstances of this action at a distance, however, were 
conceived as differing from those of the Newtonian law of attrac¬ 


tion, in that they could explain the properties not only of solid 
elastic bodies, but also those of fluids, both liquids and gases. 
The phenomena of heat were explained by the motion of minute 
particles .absolutely invisible to the eye, while to explain those 
of light it was assumed that an impalpable medium, called 
luminiferous aether, permeated the whole universe; to this were 
attributed the same properties us were possessed by solid bodies, 
and it was also supposed to consist of atoms, although of a much 
finer composition. To explain electric and magnetic phenomena 
the assumption was made of a third species of matter—electric 
fluids which were conceived of as being more of the nature of 
fluids, but still consisting of infinitesimal particles, also acting 
directly upon one another at a distance. This first phase of 
theoretical physics may be called the direct one, in that it took 
as its principal object the investigation of the internal structure 
of matter as it actually exists. It is also known as the mechani¬ 
cal theory of nature, in that it seeks to trace back all natural 
phenomena to motions of infinitesimal particles, i.c. to purely 
mechanical phenomena. In explaining magnetic and electrical 
phenomena it inevitably fell into somewhat artificial and 
improbable hypotheses, and this induced J. Clerk Maxwell, 
adopting the ideas of Michael Faraday, to propound a theory 
of electric and magnetic phenomena which was not only new in 
.sub.stance, but also essentially different in form. It the mole¬ 
cules and atoms of the old theory were not to be conceived of as 
exact mathematical points in the abstract sense, then their true 
nature and form must be regarded as absolutely unknown, and 
their groupings and motions, required by theory, looked upon as 
simply a process having more or less resemblance to the workings 
of nature, and representing more or less exactly certain aspects 
incidental to them. With this in mind. Maxwell propounded 
certain phv'.sical theories which were purely mechanical so far 
as they proceeded from a conception of purely mechanical pro¬ 
cesses. Hut he explicitly stated that he did nut believe in the 
exi.stcnce in nuttire of mechanical agtets so constituted, and that 
he regarded them merely as means by which phenomena could 
be reproduced, hearing a certain similarity to those actually 
existing, and which also served to incltidn larger groups of 
phenomena in a uniform manner and to determine the relations 
that held in their case. The qtiestion no longer being one of 
ascertaining the actual internal .structure of matter, many 
mechanical analogies or dynamical illustrations became avail¬ 
able, possessing different advantages; and as a matter of fact 
Maxwell at first employed special and intricate mechanical 
arrangements, though later these became more general and 
indefinite. This theory, wliieh is called that of meehanieni 
analogies, leads to the construction of numerous meehanical 
models. Maxwell himself and his followers devised many kine¬ 
matic models, designed to afford a representation of the mechani¬ 
cal construction of the ether as a whole as well as of the separate 
mcehanisms at work in it: these resemble the old wave-machines, 
so far as they represent the movements of a purely hypothetical 
mechanism. But while it was formerly believed that it was 
allowable to a.s.sume with a great stiuw of probability the actual 
existenre of such mci hani.sms in nature, yet nowadays philo- 
.sophers po.stulate no more than a partial resemblance between 
the phenomena visible in such mechanisms and those which 
appear in nature. Here again it is perfectly clear that these 
models of wood, metal and cardboard arc really a continuation 
and integration of our process of thought; for, according to the 
view in question, phy.sical theory is merely a mental coiU^Hbtfon 
of mechanical models, the working of which we iMK pain to 
ourselves by the analogy of mechanisms we hollliff’tlur hands, 
and which have so much in common with naturwphenomena as 
to help our comprehension of the latter. 

Although Maxwell gave up the idea of making a precise 
investigation into the final structure of matter as it actually is, 
yet in Germany his work, under G. R. Kirchhoff’s lead, was 
carried still further. Kirchhoff defined his own aim as being 
to describe, not to explain, the world of pheiumgia; but as he 
leaves the means of description open his tijjMa^iffers little 
from Maxwell’s, so soon as recourse is. ha^lriyi^bription by 
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means of mechanical models and analogies. Now the resources 
of pure mathematics being particularly suited for the exact 
description of relations of quantity, Kirchhoff’s school laid great 
stress on description by mathematical expressions and formulae, 
and the aim of physical theory came to be regarded as mainly 
the construction of formulae by which phenomena in the various 
brunches of physics should be determined with the greatest 
approximation to the reality. This view of the nature of 
physical theory is known as mathematical phenomenology; 
it is a presentation of phenomena by analogies, though only 
by such U.S may be culled mathematical. 

Another phenomenology in the widest sense of the term, 
maintained especially by E. Mach, gives less prominence to 
mathematics, but considers the view that the phenomena of 
motion are essentially more fundamental than all the others to 
have been too hastily taken. It rather emphasizes the prime 
importance of description in the most general terms of the various 
spheres of phenomena, and holds that in carh sphere its own 
fundamental law and the notions derived from this must be 
employed. Analogies and elucidations of one sphere by another 
—e.g. heat, electricity, &c.— by mechanical conreption.s, this 
theory regards as mere ephemeral aids to perception, which are 
nicessitated by historical development, Irut which in course 
of time either give place to others or entirely vanish from the 
domain of science. 

All these theories are opposed by one called energetics (in 
the narrower sense), which looks upon the conception of energy, 
not that of matter, as the lundamental notion of all scientific 
investigation. It is in the main based on the similarities energy 
displays in its various .spheres of action, hut at the same time it 
takes its stand upon an interpretation or explanation of natural 
phenomena by analogies which, however, are not mechanical, 
i)ut deal with the behaviour of energ)’ in its variotis modes of 
manifestation. 

A distinction must bo jubservcd bctwecti the modds which 
have been described and those experimental models which 
Exptrlmtit- pre.sent on a small scale a machine that is subse- 
ttlMmltls. quently to be completed on a larger, so as to afford 
a trial of its capabilities. Here it must he noted that a mere 
alteration in dimensions is often sufficient to cause a material 
alteration in the action, since the various eapabilities depend in 
various ways on the linear dimensions. Thus the weight varies 
as the cube of the linear dimensions, the surface of any single 
part and the phenomena that depend on such surfaces are pro¬ 
portionate to the square, while other effects— such as friction, 
expansion and conduction of heat, itc., vary according to other 
laws. Hence a flying-machine, which when made on a small 
scale is able to support its own weight, lo.ses its power when its 
dimensions arc increased. The theory, initiated by Sir Igaac 
Newton, of the dependence of various effects on the linear dimen- 
.sions, is treated in the article Units, Dimensions of. Under 
simple conditions it may often be affirmed that in comparison 
with a large machine a small one has the same capacity, with 
reference to a standard of time which must be dimini.shed in 
a certain ratio. 

Of course experimental models are not only those in which 
purely mechanical forces are employed, but also include models 
of thermal, electro-magnetic and other engines—e.g. dynamos 
and telegraphic machines. The largest collection of sucli models 
is to be found in the museum of the ,JVashington Patent Office. 
SomctWJfS,. again, other than purely imechanical forces are at 
work in fill^ls for purposes of investigation and instruction. 
It often hapl^s .tbat a series of natural processes—such as 
motion in liqi|||^, intfpnal friction of gases, and the conduction 
of heat and ewBtricity in metals—may be expressed by the same 
()j|fcrential equations; and it is frequently possible to follow by 
nqeans of mea^ements one of the processes in question—a.g. the 
cJUMc^qn q^^cctricity just motioned. If then there be 
a particular case of electrical conduction in 
fl^SjuluSE^onditions at the boundary hold as in a problem 
of gases, we are able by measuring the 
in the model to determine at once the 
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numerical data which obtain for the analogous case of internal 
friction, and which could only be ascertained otherwise by intri¬ 
cate calculations. Intricate calculations, moreover, can very 
often be dispensed with by the aid of mechanical devices, such 
as the ingenious calculating machines which perform additions 
and subtractions and very elaborate multiplications and divi¬ 
sions with surprising speed and accuracy, or apparatus for 
solving the higher equations, for determining the volume or 
area of geometrical figures, for carrying out integrations, and 
for developing a function in a Fourier’s series by mechanical 
means. (L. Bo.) 

MODELS, ARTISTS’, the name given to persons who pose 
to arti.sts as models lor their work. The Greeks, who had 
the naked body constantly before them in the exercises of the 
gymnasium, had far less need of professional models than tlic 
moderns; but it is .scarcely likely that they could have attained 
to the high level reached by their works without constant study 
from nature; and the story told of Zeuxis by Valerius Maximus, 
who had five of the mosi beautiful virgins of the city of Crotona 
offered him as models for his picture of Helen, proves their 
occasional use. The remark of Eupompus, quoted by Pliny, 
who advised Lysippus, “ Ect nature be your model, not an artist," 
directing his attention to the crowd instead of to his own work, 
also suggests a use of models which the many portrait statues 
of Greek and Roman times show to have been not unknown. In 
Egypt, too. although the priestlmod had control of both sculpture 
and painting as used for the decoration of temples and palaces, 
and imposed a strict conventionalism, there arc several statues 
of the early periods which arc so lifelike in their treatment as to 
make it certain that they must have been worked from life. 
At the period of the Renaissance, painters generally made tisc 
of their relations and friends as models, of which many examples 
might be ([uoted from Venice, J'lorence, Rome and other places, 
and the stories of Titian and the duchess of Ferrara, and IJotti- 
celli and Simonettn ^■espucei, go to show that ladies of exalted 
rank were .sometimes nut averse from having Ihcir charms 
immortalized by the painter’s brush. Hut paid models were 
not unknown, as the story of the unforttinate contadino u.scd bv 
Sansovino as model for his statue of the little liacchus will show. 
Artists’ models as a special class appear when the establishment 
of schools fur the study of the human figure created a reguhir 
demand, and since that time the remunerution offered hai 
ensured a continual supply. The prices and the hours of work 
vary in different art centres. In England seven shillings is 
generally paid for a day of six hours, but models of exceptional 
beauty nr talent frequently obtain more from successful artists 
or wcidthy amateurs. 

MODEL-YACHTING, the pastime of building and racing 
model-yachts. It has always been customary for ship-builders 
to make a miniature model of the vessel under construction, 
which is in every respect a copy of the original on a small scale, 
whctiicr steam-ship or sailing-vessel (there is a fine collection 
in the VTctoria and Albert Museum, London). Many of these 
models are of exquisite workmanship, every rope, pulley or 
portion of the engine being faithfuljy ^qiroduccd. In (he case of 
.sailing yachts these models were often pitted agajpst each other 
on small bodies of water, and hence arose jnpdern pastime. 

It was soon seen that elaborate fittings and complicatc/J 
rigging were a detriment to rapid handling, and that,^n a^juojmp 
of the comparatively stronger winds in which models were sailea, 
they needed a greater draught. For these reasons modern 
model yachts, which usually have fin-keels, arc of about 15 
or 20 deeper draught than full-sized vessels, while rigging and 
fittings have been reduced to absolute simplicity. This applies 
to models built for racing and not to elaborate copies of steamers 
and ships, made only for show or for “ toy cruising.” 

Model-yacht dubs have existed for many years’ in Great 
Britain, Ireland and the United States, most of them holding a 
number of regattas during each season. The rules do not 
generally require the owner or skipper of a model to build his 
own criift, but among model-yachtsmp the designing and the 
construction of the boats constitute as important and interesting 
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a part of the sport as the actual sailing. Models are constructed 
of some light, seasoned wood—such as pine (preferably white), 
white cedar or mahogany—free from knots. The hull may 
either be hollowed out of a solid block of wood, or cut from layers 
of planks in the so-called “ bread-and-butter ’’ style, or planked 
over a frame of keel and cross-sections. The first two methods 
are used in constructing “ dug-out ” models. Hollowing out 
from the solid block entails a great deal of labour and has there¬ 
fore fallen into disfavour. In the “ bread-and-butter ” style a 
number of planks, which have been shaped to the horizontal 
sections of the model and from which the middle has been 
sawn out, are glued together and then cut down to the exact 
lines of the design, templates being used to test the precision of 
the curves. In the planked, or “ built-up ” model, which is 
generally chosen by more expert builders, the planks are tacked 
to the frame, as in the construction of large vessels. Models 
now are generally exaggerated cutters, so far as their under¬ 
bodies are concerned, or, more often, are fitted with fin-keels 
weighted with lead, after the manner of full-sized yachts. 
They may have any rig, but schooner and sloop rigs are most 
common, the latter being the favourite for racing on account of 
its simplicity. Two kinds of steering-gear are used, the weighted 
swinging rudder and the “ main-sheet balance gear,” the object 
of both being to keep the model on a true course, either before 
or against the wind. Models are often sailed without rudders, 
but though a perfectly built boat will sail readily against the 
wind without steering-gear, it is almost impossible to keep it 
on its course before the wind without some contrivance to check 
divergence. This is accomplished by the weighted rudder, 
which falls over when the ve.ssel heels and tends to counteract 
the force of the breeze. There are two varieties of the weighted 
rudder, in the first of which the weight, usually lead, is fixed to 
the edge of the rudder, while in the second the weight, usuaBy 
a ball of lead, is made to run on the tiller above the deck, so 
that it can be placed further forward or aft, according to the 
force needed to overcome the influence of the wind. While the 
weighted rudder is almost universal in the British Isles, the chief 
model-yachtsmen in America use the “ main-sheet balance 
gear,” in which the boom is connected with the tiller in such a 
manner that, when it swings out with a pressure of wind, the 
rudder is automatically pulled round suiliciently to keep the 
vacht in its course. This apparatus i.s particularly efficient in 
sailing before the wind. 

Model-yacht regattas arc very different from the toy-boat 
matches indulged in by children from one side of a pond to the 
other. They take place upon sufficiently large bodies of water 
to allow a course at least a quarter of a mile in length, which is 
generally sailed twice or three times over to windward and back¬ 
ward. Triangular courses are also sailed. Racing rules corre- 
.spond generally to those controlling regattas of large boats, 
and there is full scope to exhibit all the proofs of good seaman¬ 
ship. 'I’he yachts are followed in light skiffs, and may not be 
touched more than a certain number of times during a race, 
on penalty of a handicap. Racing measurements differ in the 
various clubs, but all are. based upon length and sail-area. In 
Great Britain the regular Yacht Raring Association rule has 
been generally adopted, and handicaps deducted from it. In 
America models are divided into a single schooner with a maxi¬ 
mum load water-line of 63 in., and three classes of sloops, the first 
class including yachts w'ith water-lines between 48 and 53 in., 
the second class those between 42 and 48 in. and the third and 
smallest' class those between 35 and 42 in. A yacht with a 
shorter water-line than 35 in. must race in the third class. It has 
been found that yachts of smaller dimensions possess too little 
resistance to the wind. 

See Model Sailing Yachts, in MarRlmll's " Practical Manuals " .scries, 
J905; am! How to Build a Model Yacht, by Herbert Fisher (New 
York, igoz). 

MODENA (ancient Muiina). one of the principal cities 
Emilia, Italy, the chief town of the province of Modena and the 1 
seat of an archbishop, 31 m. E.S.E. of Parma by rail. Pop. 
(1906), 26,847 (town); 66,762 (commune). It is situated in a 


damp, low plain in the open country in the south side of the valley 
of the Po, between the Secchia to the west and the Panaro to the 
east. Some of its main streets (as their names indicate) follow 
the lines of canals, which still (though now covered) traverse 
the city in various directions. The observatory stands 135 ft. 
above the level of the sea. Dismantled since 1816, and now 
largely converted into promenades, the fortifications give the 
city an irregular pentagonal contour, modified at the north-west 
corner by the addition of a citadel also pentagonal. Within this 
circuit there are various open areas—the spacious Ippodromo 
in front of the citadel, the public gardens in the north-east of 
the city, the Piazza Grande in front of the cathedral, and the 
Piazza Reale to the south of the palace. The Via Aemilia 
passes obliquely right through the heart of the city, from the 
Bologna Gate in the east to that of Sant’ Agostino in the west. 

Begun by the countess Matilda of Tuscany in 1099, after the 
designs of Lanfranc, and consecTated in 1184, the Romanesc|ue 
cathedral (S. Geminiano) is a low but handsome building, with 
a lofty crypt, under the (ffioir (characteristic of the Tuscan 
Romane.sque architecture), three eastern apses, and a facade 
still preserving some curious sculptures of the 12th century. 
The interior was restored in 1897. The graceful bell-tower, 
erected in 1224-1319, named La Ghirlandina from the bronze 
garland surrounding the weathercock, is 335 ft. high; in the base¬ 
ment may be seen the wooden bucket captured by the Modenese 
from the Bolognese in the affray at Zappolino (1325), and 
rendered famous by Tassoni’s Secehia Rapita. Of the other 
churches in Modena, the church of S. Giovanni Decollato 
contains a Pieta in painted terra-cotta by Guido Mazzoni 
(1450-1518). The so-called Pantheon Estense (the church 
of S. Agostino, containing works of sculpture in honour of 
the house of Este) is a baroque building by Bibbiena; 
it also contains the tombs of Sigonio and Muratori. San 
Pietro and Sun p'rancesen have terra-cottas by Begarelli 
(1498-1565). The old ducal palace, begun by Duke Francis I. 
in 1635 designs of Avanzini, and finished by Francis 

Ferdinand V., is an extensive building with a fine courtyard, 
and now contains the military school and the observatory. 
The Albergo d’ Arti, built by Duke Francis III., accommodates 
the civic collections, comprising the Museo Lapidario (Roman 
inscriptions, Ac.); the valuable archives, the Biblioteca Estense, 
with 90,000 volumes and 3000 MSS,; the Museo Civico, with large 
and good palaeo-cthnological and archaeological collections; a 
: fine collection of textile fabrics, and the picture gallery, a good 
representative collection presented to the city by Francis V. 
and sini'e augmented by the addition of the collection of the 
Marchese Campori. Many of the best pictures in the ducal 
collection were sold in the i8th century and found their way to 
Dresden. The town-hall is a noteworthy building, with arcades 
dating from 1194, but in part rebuilt in 1826. The university 
of Modena, originally founded in 1683 by Francis II., is mainly 
a medical and legal school, but has also a faculty of physical and 
mathematical science. The old academy of the Dissonanti, 
dating from 1684, was restored in 1814, and now forms the 
flourishing Royal Academy of Science and Art. In industrial 
enterprise silk and linen goods and iron wares are almost the only 
products of any note. Commerce is chiefly agricultural and is 
stimulated by a good position in the railway system, and by a 
canal which opens a water-way by the Panaro and the Po to the 
Adriatic. Modena is the point at which the railway to Mantua 
and Verona diverges from that between Milan and Bologna, and 
has several steam tramways to neighbouring places. It is also 
the starting-point of a once important road over the Apennines 
to Pistoia by the Abetone Pass. 

Modena is the ancient Mutina in the territory of the Boii, 
which came into the possession of the Romans proltably in the 
war of 215-2:2 B.c. In 183 b.c. Mutina became the seat of a 
Roman colony. The Roman town lay immediately to the south¬ 
east of the modern; its north-western wall is marked by the 
modern Corso Umberto 1 . (formerly Canal Grande). It appears 
to have been a place of importance under the empire, but none 
of its buildings is now to be seen. The Roman level, indeed, 
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is some 15 to 30 ft. below the modem tOwn. Its vineyards and 
potteries are mentioned by Pliny, the latter doing a considerable 
export trade. Its territory was coterminous with that of 
Bononia and Regium, as its diocese is now, and to the .south it 
seems tohave extended to the summit of the Apennines. During 
the civil wars Marcus Brutus, the lieutenant of Lepidus, held 
out within its walls against Pompeius in 78 n.c., and in 44 b.c. 
the place was surcessfully defended by D. Brutus against Mark 
Antony for four months. The 4th century found Mutina in a 
state of ricray; the ravages of AUila and tlio troubles of the 
Lombard period left it a ruined city in a wasted land. In the 
7th century, perhaps owing to a terrible inundation,' its exiles 
founded, at a distance of 4 m. to tlie north-west, a new city, 
Citti tieniiniana (still represented by the village of Cittanova); 
but about the close of the ptb century Modena was re.stored and 
refortified by its bishop, Ludovicos. When it bi^an to build its 
cathedral (a.d. 1099) tlve city was part of the possessions of the 
countess Matilda of Tuse-ony; but when, in 1184, the edifice was 
consecrated by Lucius 111 ., it was a free community. In the 
wars between Frederick 11 . and Gregory IX. it sided v/ith the 
emperor, though ultimately the papal party was strong enough 
to mtroduce confusion into its policy. In 1288 Oliizzo dTiste 
was recognized as lord of the city .; after the death of his successor, 
Azzo Vlll. (1308), it resumed its communal independence; but 
by 1336 tlie Este family was again in power. Constituted a 
duchy in 1452 in favour of Borso d'Kste, and enlarged and 
strengthened by Hercules II., it became the ducal residence on 
the incorporaHon of Ferrara with the States of UieChurcb(i5o8). 
Francis I. (1629 -1658) erected the citadel and r.oinmenced the 
palace, which was largely embellished by Francis II. Rinaldo 
(d. 1737) was twice driven from liis city by French invasion. 
To Francis III. (1698-J78D) tlie city was indebted for many of 
its public buildings. Hercules III. (1727-1603) .saw his states 
transformed by the Frenrh into the Cispadine Republic, and. 
having refused the principality of Breisgau and Ortenau, offered 
him in compensation by the Treaty of Campo Formiu, died an 
exile at Treviso. His only daughter, Maria Beatrice, married 
Ferdinand of Austria (son of Maria Theresa), and in 1814 their 
eldest son, P'rancis, received back the Slati Estensi. His rule 
was subservient to Austria, reactionary and despotic. On the 
outbreak of the French Revolution of 1830, P'rancis IV. seemed 
for a time disposed to encourage the fiorresponding movement 
in Modena; but no sooner had the Austrian army put an end 
to the insurrection in Genlral Italy than he returned to his 
previous poliev. P'raneis P'erdinand V., who succeeded in 1846, 
followed in the main his father’s examffie. Obliged to leave 
the city in 1848, he was restored by the Austrians in 1849; ten 
years later, on the aoth of August 1859, tlie representatives of 
Modeaa dilated their territory part of the kingdom of Itpoly, 
and their decision was confirm^ by the plebiscite of i86o. 

See Vedriani, Storia di Modena (iWiO); Tiraboschi, Mem. storiche 
niodemsi (1793^ ScliarJenberg, Gesch.Ms Hereogth. Modena (1859); 
Oreatc Itaggi, Modena descritta (18O0); Baraldi, Storia di.Modena; 
Valdrighi, Die, Sionco, delie contrade di Modena (!798—1880); 
Crespdlani, Cm'do di Itfoiima (1879); Cavedoni, Dichiaremom degli 
mtici marmi Modenest (1828). 

MODERATOB (from Lat. moderare, to impose a modus, limit), 
a judge or umpire, one who acts the part of mediator, and so 
a term used of the person chosen to be president of a meeting 
(as in America, of a town meeting). In academic use, the word 
was formerly applied to the pubbe officer who presided over the 
exercises, &c., prescribed for candidates for degrees in the univer¬ 
sity schools; it is now used at Cambsidge of one or two officers 
who are appointed each year to preside over the examination for 
the mathematical tripos, at Oxford of an examiner in the first 
public examStotion, knowm as “ msiderotions,” and at Dublin 
of a candidate for honours in the examination for degree of 
Bachelor of Agte. In the Presbyterian churches the name is 
ap^M to th^ minister Hected to preside over eccleriastical 
meilKs or imemblies, as the synod, presbytery or general 

' SoB autnfP^s (of whom Tiraboschi was the first) attribute 
its dosertioaMll^yto a succesaion of iaundafioas, denying that it 
was cities destroyed by Attila. 


assembly (see Presbiteriasism). The name was historically 
given to a party of people who joined together to oppose the 

Regulators,’’ another party who profess^ to administer jus¬ 
tice in theCarolinas(J767-i77j). Technically, the word is also 
used of a particular form of lainp, in which the flow of oil 
from the reservoir to the burner is regulated by a mechanical 
arrangement to whiili the name is applied. 

HODERATUS OF CADES, a Greek philosopher of the Meo- 
pythagorean school, contemporary with Apolloniu.s of Tyana. 
He wrote a great work on the doctrines of the Pythagoreans, , 
and tried to show that Uie successors of I’ythagorafi had made no 
additions to the views of tlicir founder, bu( had merely borrowed 
and altered the phraseology. He has been given a fictitious 
importance by recent commentators, who have regarded him 
as the forerunner of the Alexandrian School of philosophy. 
Zeller has shown that the autliority on which this view is based 
is entirely unsound. Moderatiis is thus left as an unimportant 
though interesting represculative of a type of thought which 
had almost disappeared since the 5th century n.c. 

StoLiaeuii, Eciogae, p. 3, preserves a fragment of his writings. 

MODESTIHCS, HERElffllUS, a celebrated Roman jurist, who 
flourished about 250 B.c. He appears to have been a native 
of one of the Greek-spcidcing provinces, probably Dalmatia, 
and was a pupil of Ulpian. In Valentinian’s Law of Citations 
he is classed with Papinian, Paulus, Gains and Ulpian. He is 
mentioned in a resiript of Gordian in the year 240 b.c. in 
connexion with a rtsponsum which he gave to the party to whom 
the rescript was addressed. No fewer than 343 passages in 
the Digest are taken from his writings. 

MODICA, a town of Sicily, in the province of Syracuse, 57 m. 
W.S.W. of .Syracuse ^ rail and 33 m. direct. Pop. (1901), 
^,962. It lies on a hill between two valleys; the hill, crowned 
by the chureh of S. Giorgio, reconstructed in the 17th century, 
was the .site of tiie Sieel town of Motyca, while the modern part 
of the town extends along the river Mauro, on inundation of 
which did much damage in September 1902. Remains of mega- 
lithic buildings, apparently, however, houses of the Byzantine 
period, are desorilied in Notizir degli Scavi, 1896, 242 seq. Six 
miles to the south-east is the valley known as the Cava d’Lspiea, 
with hundreds of grottoes cut in its rocky sides; of these only a 
few are Sieel tombs, the majority being catacombs or open 
tombs of the early Christian and Byzantine periods, or «WB 
cave-dwellings of the latter age. plilict 

See P. Orsi in Nolieie degli Scavi (1905), 431. , --i7bc’ 

MODILUON (a French word, probably from Lat, modulus, 
a measure of proportion), a terra in architecture for the enriched 
block or horizontal bracket generally found under the cornice and 
above the bcdmould of the Corinthian entablature. 1 1 is probably 
so called because of its arrangement in regulated distances. 

HODJESKA, HELENA (1844-1909), Polish actress, was born 
at Cracow on the 12th of October 1844. Her father, Michael 
Opido, was a musician, and her tastes soon declared themselves 
strongly in favour of a dramatic career; hut it was not until after 
her marriage in 1861 that she first attempted to act, and then it 
was with a company of strolling players. Her husband (whose 
name, Modrzejewski, she simplified for stage purposes) died in 
1865. In 1868 she married Count Bozenta Chlapowski, a Polish 
politician and critic, and almost immediately afterwards received 
an invitation to act at Warsaw. There she remained for seven 
or eight years, and won a high position in her art. Her chief 
tragic roles were Ophelia, Juliet, Desdemona, Queen Anne in 
Richard III., Ixiuisa Miller, Marie Stuart, Schiller’s Princess 
Eboli, Marion Delorme, Victor Hugo’s Tisb^ and Slowacki’s 
Mazeppa. In comedy her favourite roles were Beatrice in 
Much Ado About Nothing, and Donna Diana in the Polish trans¬ 
lation of an old Spanish play of that name. Madame Modjeska 
was also the Polish interpretress of the most prominent plays of 
j.Legouv^, Dumas (father and son), Augier, Alfred de Musset, 
^Octave Feuillet and Sardou. In 1876 she went with her husband 
*to California, where they settled on a ranch. TTiis new career, 
however, proved a failure, and Madame Modjeska returned to 
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the stage, ^e appeared in San Francisco in 1877, in an English 
version of Adrienne Lecoimtm, and, in spite of her imperfect 
command of the language, achieved a remarkable success. She 
continued to act principally in America, but was also seen from 
time to time in ijjndon and elsewhere in the United Kingdom, 
her repertory including several Shakespearian r 61 es and a variety 
of emotional parts in modern drama. She died on the 9th of 
April 1909 at her home near Los Angeles, California. 

See Mabel Collins, The Story of Helena Modjeska (London, 1883). 

mOdling, an old town of Austria, in Lower Austria, 10 m. S. 
of Vienna by rail. Pop. (1900), 15,304. It is situated at the 
entrance of the Briihl valley and is a popular summer rc.snri, 
possessing iron and sulphur baths. It pn.ssc.sscs a Gothic church, 
with a crypt dating from the 15th century, and a still dder 
Romanesque burial chapel. It has a considerable iron and 
metal industry, including railway material, and there arc 
manufactures of shoes, varnish. Ac. 

MODOC {i.e. “southerners”), a tribe of North American 
Indians of the Lutuamian stock,who formerly lived around Lower 
Klamath Lake, south-western Oregon. They were always an 
aggressive people, and constantly at war with their neighbours. 
They are known mainly from their stubborn resistance to the 
United States government in 1872 and 1R73. This is called 
the Modoc War, and was caused by an attempt to place them 
on a reservation. After some preliminary fighting the Modocs 
retreated to the “ Lava Beds,” a basaltic region, seamed and 
crevassed, and rich in caves. Here they made a stand for .several 
months. During the war two members of a peace commission 
were, treacherously massacred by them while under a flag of 
truce. On their final submission the leaders were hanged and 
part of the, tribe was removed to Indian Territory (now 
Oklahoma), and the others were sent back to a reservation on 
the Klamath, * 

MODULE (Lat. modulus, a mea.surr), in architecture, the semi¬ 
diameter of the column at its base; the term was first set forth 
by Vitruvius (iv. 3), and was generally employed by the archi¬ 
tects of the Italian revival to determine the relative proportions 
of the various parts of u columnar ordinance. The module was 
divided by the revivalists into thirty parts, called minutes, 
allowing of much greater accuracy than was thought necessary 
by Vitnivius, whose .subdivision was usually six parts. The 
tendency now is to adopt the whole diameter instead of the 
semi-diameter when determining the height of the column or 
entablature or any of their subdivisions. The term module is 
also applied in hydraulics {q.v.) to a contrivance for regulating 
the .supply of water from an irrigation channel. 

MOERIS, AELIUS, Greek grammarian, surnamed AUuista 
(“ the Atticist ”), probably flourished in the and century a.d. 
He was the author of an extant (more or less alphabetical) list 
of Attic forms and expressions ('ATTotol Xf'ftw), accompanied 
by the Hellenistic parallels of his own time, the differences of 
gender, accent and meaning being clearly and succinctly pointed 
out. 

Editions by J. Hudson (1711); J. Pierson (1759): A. Koch (1830): 
1 . Bekker (1833); with Harpocration. 

MOERIS, LAKE OF, the lake which formerly filled the deep 
depression of the Fayum to the Nile level, now shrunken and 
sunk more than 200 ft. to the shallow Birket el Rerun. In remote 
prehistoric times the Fayum depression was probably dry, but 
with the gradual rise of the river-bed the high Nile reached a 
level at which it could enter through the natural or artificial 
channel now known as the Bahr Yusuf. The borders of the lake 
were occupied by a neolithic people, and the town of Crocodilo- 
polis grew up very early on the eastern slope south of the channel, 
where the higher ground formed a ridge in the lake. The rise 
continuing (at the rate of about 4 in. to the century) the waters 
threatened to flood the town; consequently under the Xllth 
Dynasty great embankments were made to save the settled land 
from encroachment. The line of the embankment is still trace¬ 
able in places and marked by monuments of the Xllth Dynasty 
kings, an obelisk of Senwosri I. at Ebgig, and colossi of 
Amenemhfi III. at Biahmu. The latter ornamented the quay 
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of the port of CroCodilt^elis, and projected into the lake on high 
bases. As the Nile fell the broad expanse of the lake lowered, 
and the water pouring back through the channel was of value for 
summer irrigation; the inflow and outflow were regulated by 
sluices, and the capture of fi.sh here and in the lake was enormous. 
The channel which was of such importance was called the “ Great 
Channel,” Mewir, in Greek Moeris. The native name of the lake 
was Shei, “ the lake,” later Piom, “ the sea ” (whence Fayum); 
Teshei, “ the land of the lake,” was the early name of the region. 
At its capital Crocodilopolis and elsewhere the crocodile god 
Sobk (Suchus) was worshipped. Senwosri II. of the Xllth 
Dynasty built his pyramid at Illahun at the outer end of the 
channel, Amenemhe III. built his near the inner end at Hawara, 
and the vast labyrinth attached to it was probably his funerary 
temple. This king was afterwards worshipped in more thrin 
one locality about the lake under the name Marres (his praeno- 
m*n Ncmare) or Peremarres, i.e. Pharaoh Marres. The mud 
poured in at high Nile made rich deposits on the eastern slope; 
in the reign of Philadelphus large reclamations of land were 
made, veterans from the Syrian War were settled in the “ Lake ” 
(Ac/aio/), and the latter quickly became a populous and very 
fertile province, Strabo’s account of the Lake ol Moeris must 
be copied from earlier writers, for in his day the outflow had 
been stopped probably for two centuries, and the old bed of the 
lake was dotted with flourishing villages to a great depth below 
the level of the Nile. Large numbers of papyri of the Ptolemaic 
and Roman periods have been found in and about the Fayum, 
which continued to flourish through the first two centuries of the 
Roman rule. 

Set’ W. M. F. Petrie, Hawara Biahmu and Arsinoe (London, 18S9); 
K. H. Brown, The TayAnt and Lake Moeris (London, 1891); K P. 
Grenfell, A. S. Hunt and D. G. Hogarth, Fayum Towns and thtir 
Papyri (London, 1900): H. J, C. Bctadnell, The Topopaphy and 
Geology of the Fayum Province of Egypt (Cairo, 1905)- (F- Lu. G.) 

MOESIA (Gr, Mixrui and Mwcri'a 9 ev Ee/nuirj;, to distinguish it 
from My.sia in Asia), in ancient geography, a district inhabited 
by a Thracian people, bounded on the S, by the mountain ranges 
of Haemus and Scardus (Scordus, Scodrus), on the W, by the 
Drinus, on the N. by the Danube, and on the E. by the Euxine. 
It thus corresponded in the main to the modem Servia and Bul¬ 
garia. In 75 B.c., C. Scribonius Curio, proconsul of Macedonia, 
penetrated as far as the Danube, and gained a victory over the 
inhabitants, who were finally subdued by M. Licinius Crassus, 
grandson of the triumvir and also proconsul of Macedonia, 
during the reign of Augustus c. 29 B.c. (see Mommsen, 
Provinces of the Roman Empire, Eng. trans., i. 12-14). , The 
country, however, was not organiacd as a province until the last 
years of the reign; in A.n. (1 mention is made of its governor, 
Caecina Severus (Dio Cassius Iv. 29). The statement of Appian 
(lUyrica, 30) that it did not become a Roman province until tlie 
time of ’Tiberius, is therefore incorrect. Originally one province, 
under an imperial consular legate (who probably also had control 
of Achaea and Macedonia), it was divided by Domitian into 
Upper {superior) and Lower {inferior, also called Ripa ThfOM) 
Moesia, the western and eastern portions respectively, divided 
from each other by the river Cebrus (Ciabrus; mod. Cibritza or 
Zibru). Some, however, place the boundary further west. Each 
was governed by an imperial consular legate and a procurator. 
As a frontier .province, Moesia was strengthened by stations 
and fortre.sses erected along the southern bank of the Danube, 
and a wall was built from Axiopolis to Tomi as a protection 
against Scythian and Sarmatian inroads. After the abandon¬ 
ment of Dacia {q.v.) to the barbarians by Aurelian (270-275) 
and the transference of its inliabitants to the south of the Danube, 
the central portion of Moesia took the name of Dacia Aureliani 
(again divided into Daria ripensis and interior). The district 
ciJled Dardania (in Upper Moesia), inhabited by the Illyrian 
Dardani, was formed into a special province by Diocletian with 
capital Naissus (Nissa or Nish), the birthplace of Constantine 
the Great. The Goths, who had already invaded Moesia in 
250, hard pressed by the Huns, again crossed the Danube durii^ 
the reign of Valens (376), and with his permission settled in 
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Moesia. But quarrels soon took place, and the Goths under 
Fritigern defeated Valens in a great battle near Adrianople 
(378). These Goths are known as Moeso-Goths, for whom 
Ulfilas made the Gothic translation of the Bible, In the 7th 
century Slavs and Bulgarians entered the country and founded 
the modern kingdoms of Servia and Bulgaria. The chief towns 
of Upper Moesia were : Singidunum (Belgrade), Viminacium 
(sometimes called municipium Aelium; Kostolatz), Bononia 
(Widdin), Ratiaria (Artcher); of Lower Moesia; Ocscus (colonia 
Ulpia, Gigen), Novae (near Sistova, the chief seat of Theodoric), 
Nicopolis ad Istrum (Nikup), really on the latrus or Yantra, 
Odessii.s (Varna), Tomi (Kustendje), to which the poet Ovid was 
bani.shed. The last two were Greek towns, which, with Istros, 
Mesambria and Apollonia, formed a pentapolis. 


See Orosius v. *3, *o; Livy, E-pit. 92, 133, 135; Din Cassi«.s li. 

K. K. Rosier, liomamsche Etudien (Leipzig, 1871); 'I'. Momm- 
.Min, Corpus iiiscripliunum lalinarum, iii. 141, 2(13; J. Marquardt, 
Itvnnsrhr StaaEvenvaltung (1881), i. 301; H. Kieperl, EchrliucliSer 
alten Geographif (1878), §§ 298, 2tK(; article in Smith's jhetiunary 
of Greek and Roman Geography (1873). (J. H. F.) 

MOFAppALlYAT, strictly MiiFAppAi.IvXT, an anthology of 
ancient Arabic poems, which derives its name from al-Mufaddal, 
son of Muhammad, son of Yala, amember of the tribe of Dabba, 
who compiled it some time between a.d. 762 and 784 )0 the 
latter of which years he died. Al-Mufaddal v/as a contempo¬ 
rary of llammad ar-Rawiya and Khalaf al-Ahmar, the famous 
collectors of ancient Arab poetry and tradition, and was .some¬ 
what the junior of Abu 'Amr ibn al-'Ala, the first scholar who 
■systematically .set himself to preserve the poetic literature of 
the Arabs. He died about fifty years before Aliu 'Ubaida and 
al-Asmal, to whose labours posterity is largely indebted for the 
arrangement, elucidation and criticism of ancient Arabian verse; 
and his antholog)’ was put together between fifty and sixty years 
before the compilation by Abu Tammim of the ffamasa {g.v.). 

Al-Mufaddal was a careful and trustworthy collector both 
of texts and traditions, and is praised by all authorities on 
Arabian histoPi' and literature as in this" respect greatly the 
superior of IluniniJd and Khalaf, who are accused (especially 
the latter) of unscrupulous fabrication of poems in the style of the 
ancients. He was a native of Kufa, the northernmost of the two 
great military colonies founded in (>38 by the caliph 'Omar for 
the control of the wide Mesopotamian plain. In Kufa and Basra 
were gathered representatives of all the Arabian tribes who 
formed the fighting force of the Islamic Empire, and from these 
al-Mufaddal was able to collect and record the compositions of 
the poets who had celebrated the fortunes and exploits of their 
forefathers. He, no doubt, like al-Asma'f and Abu 'Ubaida, also 
himself visited the areas occupied by the tribes for their camping 
grounds in the neighbouring desert; and adjacent to Kufa was 
al-Hfra, the ancient capital of the Lakhmid kings, w’hose court 
was the most celebrated centre in pre-Islamic Arabia, where, 
in the century before the preaching of the lYophet, poets from 
the whole of the northern half of the peninsula were wont to 
assemble. There is indeed a tradition that a written collection 
(dlwan) existed in the family of an-Nu'man, the last Lakhmid 
king, containing a number of poems by the Fuhitt, or most 
eminent poets of the pagan time, and c.^pecially by tho.se who 
had praised the princes of the house, and that this collection 
passed into the possession of the Omayyad caliphs of the house 
of Marwin; to this, if the tradition is to be believed, al-Mufaddal 
probably had access. 


The date of al-Mufaddal’s birth is unknown; but he lived for 
many years under the caliphs of the Omayyad line until their 
overthrow by the 'Abbasids in 740. In 7(12 he took part in the 
rising led by Ibrahim ibn 'Abdallah ibn al-Hasan, the 'Alid, 
called “ The Pure Soul,” against the caliph al-Mansur, and 
after the defeat and death of Ibrahim was cast into prison. Al- 
Mansur, however, pardoned him on the intercession of his fellow- 
tribesman Musayyab ibn Zuhair of Dabba, and appointed him 
the instructor in literature of his son, afterwards the caliph 
al-MahdI. It was ft^r this prince that, at al-Mansur's instigation, 
al-Mufaddal compned the MufaMaliyit, 

The oitoiatiofi, in its present form, contains 126 pieces of 


verse, long and short; that is the number included in the recen¬ 
sion of al-Anbftrl, who had the text from Abu 'Ikrima of ^abba. 
who read it with Ibn al-A'rftbl, the stepson and inheritor of the 
tradition of al-Mufaddal. We know from the Fihrist of Muljam- 
mad an-NadIm (a.d. 988) that in his time 128 pieces were 
counted in the book; and this number agrees with that contained 
in the Vienna MS., which gives an additional poem, besides those 
annotated by al-Anbarl, to al-Muruqqish the Elder, and adds 
at the end a poem by al-HSrith ibn Hilliza. The Fihrist states 
(p. 68) that some scholars included more and others fewer poems, 
while the order of the poems in the several recensions differed; 
but the correct text, the author say.s, is that handed down 
through Ibn al-Aribl. It is noticeable that this traditional text, 
and the accompanying scholia, a.s represented by al-Anbari's 
recension, are wholly due to the scholars of Kufa, to which 
place al-Mufaddal himself belonged. The rival scliool of Basra, 
on the other hand, has given currency to a story that the original 
collection made by al-Mufaddal included a much smaller number of 
poems. The Berlin MS. of al-MarzuqI’s commentary slates that 
the number was thirty, but a belter reading of ihc passage, 
found elsewhere,' mentions eighty; and that al-Asma'I and his 
school added to this nucleus poems which increa.sed the number 
to a hundred and twenty. It is curious that this tradition is 
ascribed by al-Marzuqi and his teacher Abu 'All al-FarisT to Abu 
'Ikrima of Ilabba, who is represented by al-Anbari as the trans¬ 
mitter of the correct text from Ibn al-A'rabl. There is no 
mention of it m al-Anbari’s work, and it is in itself somewhat 
improbable, as in al-AsmaTs time the .schools of Kufa and Basra 
were in .sharp opposition one to the other, and Ibn al-AVabl in 
particular was in the habit of censuring al-Astna'i's interpretations 
of the ancient poems. It is scarcely likely that he would have 
accepted his rival’s additions I0 the work of his step-father, and 
have handed them on to Abu ‘Ikrima with his annotations. 

The collection is one of the highest importance as a record 
of the thought and poetic art of Arabia during the time imme¬ 
diately preceding the appearance of the Prophet. Not more 
than five or six of the 126 poems appear to have U'cn composed 
by poets who had been born in Islam, The great majority 
of the authors belonged to the days of ” the Ignorance,” and 
though a certain number (c.g, MuUunmim ibn Nuwaira, RabVa 
ibn Macirum, 'Abda ibn at-Jabib and Abii Dhu’aib), born 
in paganism, accepted Lslam, their work Irears few marks 
of the new faith. 'I’he ancient virtues—ho.spitality to the 
guest and the poor, profuse expenditure of wealth, valour in 
battle, faithfulness to the cause of the tribe—are the themes 
of praise; wine and the game of maisir, forbidden by Islam, 
arc celebrated by poets who professed themselves cemverts; 
and if there is no mention of the old idolatry, there is also 
little spirituality in the outlook on life. The 126 pieces are 
distributed between 68 poets, and the work represents a 
gathering from the compositions of those who were called 
al-MugiUun, “ authors of whom little has survived,” in contrast 
to the famous poets whose works had been collected into diwans. 
At the same time many of them are extremely celebrated, and 
among the pieces selected by al-Mufaddal several reach a very high 
level of excellence. Such arc the two long poems of 'Alqama 
ibn 'Abada (Nos. T19 and 120), the three odes by Mutammim 
ibn Nuwaira (Nos. 9, 67, 68), the splendid poem of .Salama ibn 
Jandal (No. 22), the beautiful nasib of ash-ShanfarS (No. 20), 
and the death-song of 'Abd-Yaghfith (No. 30). Gne of the most 
admirable and famous is the last of the series (No. 126), the long 
elegy' by Abu Dhu’aib of Hudhail on the death of his sons; 
almost every verse of this fwem is cited in illustration of some 
phrase or meaning of a word in the national lexicons, (inly 
one of the poetsof the Mu'allagdt (see Mo'allak AT),al-H 4 rith. son 
of Hilliza, is represented in the collection. Of others (such'as 
Bislir ibn Abl Khazim, al-H 4 dira, ‘Amir ibn at-'Tufail, 'Alqamah 
ibn 'Abadah, al-Muthaqqib, Ta’abbata Sharrft and AbC Dhu’aib) 
dimdns or bodies of collected poems exist, but it is doubtful 
how far these had been brought together when al-Mufaddal made 

' In the dhail or supplement to the Anidti ol al-Q 41 I. (Edn. 
Cairo 1324 H., p. ' 31 )- 
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tis compilation. An interesting feature of the work is the treat¬ 
ment in it of the two poets of Baler ibn Wu’il, uncle and nephew, 
called al-Muraqqish, who are jjerhaps the most ancient in the 
collection. The elder Muraqqish was the great-uncle of Tarafa 
of Bakf, the author of the Muallaqa, and took part in the long 
warfare between the sister tribes of Bakr and Taghlib, called the 
war of Basus, which began about the end of the 5th century a.d. 
Al-Mufaddal has included ten pieces (Nos. 45-54) by him in the 
collection, which are chiefly interesting from an antiquarian 
point of view. One, in particular (No. 54), presents a very 
archaic appearance. It is probable that the compiler se:t down 
all he could gather of this ancient author, and that his interest 
in him was chiefly due to his antiquity. Of the younger Muraq¬ 
qish, uncle of Tarafa, there are five pieces (Nos. 55-59)- The 
only other authors of whom more than three poems are cited 
are Bishr ibn .\bl Khazim of Asad (Nos. 96-<)9) and Rabl'a ihn 
Maqrum of Dabba (Nos. 38, 39, 43 and :i3). 

The Mnjaddallydt differs from the Hamasa in being a collection 
of complete odes {(jastdas), while the latter is an antholof^y of 
brilliant passages specially selected for their interest or effective¬ 
ness, all that is prosaic or less striking being pruned away. It is 
of course not the case that all the poems of al-Mufaddal’s 
collection are complete. Many are mere fragments, and even 
in the longest there are often lacunar; but the compiler evidently 
set down all that he could collect of a poem from the memory 
of the rdwis, and did not, like Abu Tammam, choose only the 
Itest portions. VVe are thus presented with a view of the litera¬ 
ture of the age w hich is much more charactrri.stir and comprehen¬ 
sive than that given by the brilliant poet to whom we owe the 
Hamasa. and enables us to form a better judgment on the i 
general level of poetic achievement. 

The MuiadiiiliySt is not well represented l)y MKS. in the libraries 
oi the West. Tlierc is an imperfect copy of the recession of ul- 
Marzriqi (died 1030), witli his commentary, in the Berlin collection. .\ 
very ancient fragment (dated lobo) of al-.tnliari'.s recension, contain¬ 
ing five poems in whole or jiart, is in the Koyal Library at Leipzig. 
In the British Museum there is a copy made alxiut a century ago 
lor C. J. Iticli at Bagdad of a MH. with brief glosses; and at Vienna 
there is a modern copy of a MS. ol whicli the original is at Constan¬ 
tinople, tile glosses in which arc taken from al-Aubiiri, though the 
author liad access also to al-Marznql. In the mosque libraries at 
Constantinople there are at least five MSS.; and at Cairo there is a 
modem copy of one of these, containing the whole of nl-.\nbari's 
commentary. In America there are at Yule Uuiversit) a modern 
copy of tlie .same recension, taken from tlie same original as the 
Cairo copy, and a MS. of Persian origin, dated 1057, ]iresenting a 
text identical with the Vienna codex. Quite recently a very in¬ 
teresting MS., probably of the (ith century of the Hegira, but not 
dated, has come to liglil. It purports to be the second jiart ol 11 
combination oi two anthologies, the MufaildaltyJI of al Mufaddal and 
till' Asma'lyat of al-Asmal, but contains many more poems than arc- 
in either ol these collections as found elsewhere. The commentary 
ajipcars to be eclectic, drawn partly (perhaps chiefly) from Ihn 
as-Sikkit (died 858), and partly from Abu Ja'far Ahmad ibn 'Ubaid 
ibn .NSsih, one of al-Anbari's sources and a pupil of ibn al-A'rabi; 
and the compilation seems to be older in date tlian al-AnbSri, .since its 
glosses are often epioti-d by him without any name ticing mentioned. 
This MS. (which is the property of Mr F. KrenUow of Leicester) 
ajjpears to represent one of the recensions mentioned by Muhammad 
an-Narlim in tlie h'ih.rht (p. h8), to which reference has been made 
alxive. 

In 1885 Prolessor Heinricli Tliorbecke began an edition of the text 
liased on the Berlin codex, but only tlie lirst fasciculus, containing 
lorty-two poems, had appeari'd when bis work was cut short by deatli. 
In 1801 the first volume ol an edition of the text, with a short 
commentary taken from al-Anbari, was printed al Constantinople. 
In igoh an edition of the whole text, with shori glosses taken from 
al-.Anb 9 ri's commentary, was published at Cairo by Abu Bakr b. 
'Omar DSghistani al-Madani; tliis follows generally the Cairo codex 
above mentioned, but has profited by the scholarship of Professor 
Thorlieckc’s edition of the first half ol the work. A complete 
edition of al-Anbari's text and commentary, with a translation of 
the poems, undertaken by Sir C. J. Lyall (see J. li, A. S,, April 1904) 
was in the press in 1910. (C. J. L.) 

HOFETTA (Ital. from Lat. mephitis, a pestilential exhalation), 
a name applied to a volcanic discharge consisting chiefly of carbon 
dioxide, often associated with other vapours, representing the 
final phase of volcanic activity. The word is used frequently 
in the plural as mofette, or, following the French, mojettes. The 
-volcanic vents yielding the emanations are themselves called 
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mofette. They are not uncommon in Auvergne and in the 
Eifel, notably on the shore of the Laachcr See; whilst other 
examples are furnished by the Grotta del Cane, near Puzzuoli, 
the Valley of Death in Java, and the Death Gulch in the 
Yellowstone Park. 

MOFFAT, ROBEBT (1795-1883), Scottish Congregationalist 
missionary to Africa, was born at Ormiston, Haddingtonshire, 
on the 2ist of December 1795, of humble parentage. He began 
as a gardener, but in 1814, when employed at High Leigh in 
Cheshire, offered himself to the London Missionary Society, 
and in 1816 was sent out to South Africa. After spending 
a year in Namaqua Land, with the chief Afrikander, whom 
he converted, Moffat returned to Cape Town in 1819 and 
married Mary Smith (1795-1870), the daughter of a former 
employer, a remarkable woman and most helpful wife. In 1820 
Moffat and his wife left the Cape and proceeded to Griqua 
Town, and ultimately .settled al Ruruman, among the Bcchuana 
tribes living to the we.st of the Vaal river. Here he worked as a 
missionary till 1870, when he reluctantly returned finally to his 
native land. He made frequent journeys into the neighbouring 
regions as far north as the Matabele country. The results of 
these journeys he communicated to the Royal Geographical 
Society {Journal xxv.- xxxviii. and Proceedings ii.), and when 
in England on furlough(i839-i843)lic published his well-known 
Missionary Labours and Scenes in .South Africa (1842). He 
translated the whole, of the Bible and The Pilgrim’s Progress 
into Sechwana. Moffat was builder, carpenter, smith, gardener, 
farmer, all in one, and by precept and e.xample he succeeded in 
1 turning a horde of bloodthirsty savages into a “ people appre- 
i dating and cultivating the arts and habits of civilized life, with 
a written language of tlicir own.’’ He met with incredible di.s- 
rouragement and dangers at first, which he overcame by his 
strong faith, determination and genial humour. It was largely 
due to him that David Livingstone, his son-in-law, took up his 
subsequent work. On his return to England he received a 
testimonial of £5000. He died at J-eigli, near Tunbridge Wells, 
on the 9th of August 1883. 

See Lives of liobert atul Mary Moffat, liy ,). S. Moliat (1883); and 
('. S. Horne, The Story ol the L. M. S. (1894). 

MOFFAT, a burgh of Ijarony, luid police burgh, of Upper 
Annandale, Dumfriessliire, Scotland. Pop. (1901), 2153. It 
is situated 21 m. N.N.E. of Dumfries by road and 63 m. distant 
by the Caledonian railway, from both Edinburgh and Glasgow. 
It is the terminus of a braneh line from Beattock, 2 m. distant. 
It has been famous for its sulphur and saline waters since the 
middle of the i8tli century, and also enjoys great vogue as a 
holiday resort. The hills in the locality range from the adjacent 
Callow Hill (832 ft.) to Hartfell (2(151 ft.); about 5 m. north 
there is abundance of beautiful and varied scenery on the Annan, 
the Evan, the Birnnck and the Moffat. The spa, a mile to the 
north of the town, was acquired by the burgh commissioners 
in 1898, and there are also spas at Hartfell (3.5 m. north) and 
Carpel (2 m. south-we.st). Dumcrieff llou.se. 2 m.’south-west, 
is the scat of Lord Rollo. 

MOGADOR {Es-Sueira), the most southern .seaport on the 
Atlantic coast of Moroei o, in 31“ 50' N., y° 20' W., the capital 
of the jirovince of Hdlui. Pop. (1908). alioul 20,000, of whom 
nearly a half arc said to be Jews, and about 100 Europeans. The 
town stands from 10 to 20 ft. above high water on a projecting 
ridge of caiearenus sandstone. Jn certain states of wind and .sefl 
it is turned almost into an i.sland, and a sea-wall protects the 
road to Safli. On the land side stretch miles of sand-dunes 
studded with broom, and beyond, the argan forests, distinctive 
of southern Morocco. Approached from this side the city bursts 
on the view like a mirage between sky and sea, and this perhaps 
entitles it to its name—Es-.Sucira—“the picture.’’ It is the 
best planned and cleanest town in the empire, and this combined 
with the climate, which is very equable, makes it a health resort, 
especially for consumptive patients. The mean temperature of 
the hottest month is 7i‘’'o6, and of the coldest month 58'’'69, 
The rainfall varies between 13 and 20 in. annually. The water 
supply is carried by an overground conduit from a spring near 
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Diabat. The prosperity of Mogador is due to its commerce. 
The harbour is well sheltered from all winds except the Bouth- 
we.st, but escape is difficult with the wind from that quarter, 
as the channel between the town and Mogador Island is narrow 
and hazardous. It is the best-built port of the sultanate and 
is generally second in point of trade, which is carried on mamly 
with Marseilles, London, Gibraltar and the Canaries, the princi¬ 
pal exports being almonds, goat-skins, gums and olive-oil, and 
the principal imports cotton goods, sugar and tea. The exports 
were valued at £407,000 in iqoo and at £364,000 in 1906. The 
imports were worth £246,000 in 1900 and £368,000 in 1906. 
Shipping, 1900, 132,000 tons; 1906, 140,000 tons. 

A place called Mogador is marked in the 1351 Portulan of tlie 
Laurentian library, and the map in Hondius’s Atlas minor 
shows the island of Mogador, I. Domeft,ador\ but the origin of 
the present town is much more recent. Mogador was founded 
bv Mahommed XVII. (bin Abd Allah) in 1760, and completed 
ui 1770. The Portuguese called it after the shrine of Sidi 
Megdul, which lies towards the south half-way to the village of 
Diabat. and forms a striking landmark for seamen. In 1844 
the citadel was bombarded by the French. 

Sec A. H. J)y6. " Los Ports du Maroc,” ia Bull. Sac. Geog. Comm. 
Parf; (i^)8), xxx. 31.1 aqq., anil British Consular reports. 

MOGILA, PETER (c. 1596-1647), metropolitan of Kiev from 
1632. belonged to a noble Wallachian family. He studied for 
.some time at the university of Paris, and first became a monk in 
1625. He was the author'of a Catechism (Kiev, 1645) and other 
minor works, but is principally celebrated for the Orthodox 
Confession, drawn up at his instance by the Abbot Kosslowski of 
Kiev, approved at a provincial synod in 1640, and accepted by 
the patriarchs of Constantinople, Jerusalem, Alexandria and 
Antioch in 1642-1643, and by the synod of Jerusalem in 1672. 
(See t.iRTiiojiox Eastkrn Church.) 

I'herc all' aumcroiis editions of the Confession in Ku.ssian; it has 
been edited m Greek and lailin h\- Panagiotcs (Amsterdam, rof.z), 
by Hotmann (Lcip/ig, lOy.^hand by Kimmel (Jena, 1843), and there 
is a German translation by Prcscli (Frankfort, 1727). 

MOGILEV, a government ol western Russia, situated on the 
upper Dnieper, between the government.s of Vitebsk and 
Smolensk on the north and east, and Chernigov and Minsk on 
the south and west. In the north it is occupied by the water¬ 
shed which separates the basins of the Dvina and the Dnieper, 
an undulating tract 650 to 900 ft. above sea-level, and covered 
nearly everywhere with forests. This watershed slope.s gently 
to the south, to the valley of the Dnieper, which enters the 
government from the north-east and flows due south. The 
southern part of the government is flat and has much in common 
with the Polyesie of the government of Minsk; it is, however, 
more habitable, the marshes being less extcn.sive. Mogilev is 
huill up of Devonian deposits in the north, of Cretaceous in the 
east, and of Tertiary elsewhere, but generally is covered with a 
thick laver of Glacial and later alhn'ial deposits. Interesting 
finds from the Stone Age, as well as remains of the mammoth, 
have been made. 

The soil is mostly sand, clay (brick-clay and potter s-ewy are 
not uncommon), and peat-bogs, with a few patches of ‘ black 
earth." The climate is harsh and wet, the average yearly tem¬ 
perature at the Gorki meteorological observatory being.4o‘‘'4 F. 
(i4°-2 in January and 63' '8 in July); cold nights in summer 
arc often the cause of bad crops. The government had 947>625 
inhabitants in 1870. and in 1897 1,706,511, of whom 861,533 
were women, and 146,752 lived in towns. Theptimated popu¬ 
lation in 1906 was 2,024,300. The population is mostly White 
Russian. Agriculture is their chief occupation. Out of the total 
area of 18,546 sq. m. 40 is held in communal ownership by the 
pea.sants,48'’„ IS owned by landlords pos.scssing more than 270 
acres each, and 3i % by'small owners. Most of the private 
owners belong to the‘Mobility. The principal crops are ry'e, 
oais, barley, buckwh^, potatoes, though whmt, beetroot, 
flax, hemp and tobacco are also grown. Paper, spirits, wire and 
nails, leather and tiles are the^ief products of the manufactures. 
The government ig-divided Sum eleien districts, of which the 


MOHACS 

chief towns with their populations in 1897 were: Mogilev-on- 
Dnieper, or Mogilev Gubernskiy ( 47 , 59 ^ 1900), Chausy 

(5550), Cherikov (5250), Homel or Gomel ( 45 )°^^ I"* t 90 o)j 
Gorki (6730), Klimoviclii (4706), Mstislavl (10,382 in 1900), 
Orsha (13,161), Rogachev (9103), Staryi Bykhov (6354), and 
Syenno (4061). 

This government was inhabited in the 10th century by the 
Slav tribes of the Krivielii and Radimichi. In tlic 14th century 
it became part of Lithuania, and afterwards of Poland. Russia 
annexed it in 1772. 

MOGILEV OK THE DNIEPER, a town of Russia, capital of 
the government of Mogilev. Pop. (1900), 47,591, two-thirds 
Jews. It is situated on a hilly site on both banks of the Dnieper, 
120 ni. by rail S.W. of Smolensk. It is the see of an archbishop 
of the Orthodox Greek Church. The public buildings include 
the cathedral of the Orthodox Greek Church (founded by 
Catherine 11 . of Russia and Joseph 11 . of Austria in 1780), a 
Roman Catholic cathedral (built in 1692), an old castle, a 
museum, a church dating from 1620, and an old Tatw tower. 
The principal industries arc tanneries. The commerce is mostly 
in the hands of Jews. Corn, salt, sugar and fish are brought 
from the south, whilst skins and manufactured wares, imported 
from Germany, are sent to the southern governments. 

Mogilev is mentioned for the first time in the 14th century as a 
dependency of the Vitebsk, or of the Mstislavl principality. At 
the beginning of the 15th century it became the personal property 
of the Poli.sh kings. But it was continually plundered—-cither 
by Russians, who attacked it .six limes during the 16th century, 
or by Cossacks, who plundered it three times. In the 17th 
century its inhabitant.s, who belonged to the Orthodox Greek 
Church, suffered much from the persecutions of the United 
Greek Church. In 1654 it surrendered to Russia, but in i66i 
the Russian garrison was massacred by the inhabitants. In the 
18th century the town was taken several times by Russians 
and by Swedes, and in 1708 Peter the Great ordered it to be 
destniyed by (ire. It was annexed to Russia in 1772. Near 
here the French under Davout defeated the Russians under 
Bagration on the 23rd of July 1812. 

MOCaEV OH THE DNIESTER, a town of Russia, m the 
government of Podolia, on the left bank of the Dniester, 57 m. 
E.S.E. of Kamenels-Podolsk. Pop. (1900), 25,141, nearly 
one-half Jew.s; the remainder are Little Russians, Poles, and a 
lew Armenians, The Little Russian inhabitants carry on agri¬ 
culture, gardening, wine-growing and mulberry culture. 

Jews and Armenians are engaged in a brisk trade with Od*^ 
to which they send corn, wine, spirits and timber, floated,d^n 
from Galicia^ as well as with the interior, to which thtsysend 
manufactured wares imported from .Austria. 

Mogilev, named in honour of the Moldavian liospodar Mohila, 
was founded by Count Potocki about the end of the 16th century. 
Owing to its situation on the highway from Moldavia to the 
Ukraine, at the passage across the Dnieper, it developed rapidly. 
For more than 150 years its possession was disputed between the 
Cossacks,, the Poles and the Turks. It remained in the hands ot 
the Poles, and was annexed to Russia in 1795. 

MOGUL, Mogual, or Mughal, the Arabic and Persian 
form of the word Mongol, usually applied to the Mahommedan 
Empire in India, which was founded by Baber. In consequence 
the name is applied to all foreign Mahommedans from the coun¬ 
tries on the west and north-west of India, except the Pathans. 
The Great Mogul is the name given to the Mogul emperors of Delhi 
by the Portuguese and subsequently by Europeans generally. 

MOHACS, a market town of Hungary, in the county of 
Baranyu, 115 m. S. of Budapest. Pop. (1900), £5,812. It is 
situated on the right bank of the Danube, and carries on a brisk 
trade in wine and the agricultural produce of the neightourhood. 
Amongst its principal buildings are an old castle and the summer 
palace of the bishop of P6cs. Mohacs is famous in the history 
of Hungary by tlie two fateful battles which look place in the 
plain situated about 3 m. south-west of the town, and marked 
the beginning and the close of the Turkish dominion in Hungary. 
In the first (Aug. 29,1536) the Hungarian army under Louis II. 
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was annihilated by the Ottoman forces led by Solinuui the Mag¬ 
nificent. In the second (Aug. 12, 1687) tbe Austrians under 
Charles of Lorraine gained a decisive victory over the Turks, 
whose power was afterwards still further broken by Prince 
Eugene of Savoy. 

MOHAIR, the Imir of a variety of goat originally inhabiting 
the regions of Asiatic Turkey of which Angora is the centre, 
whence the animal is known as the Angora goat. The Arabic 
muhayyar, from which the word came into English probably 
through the Ital. moccacaro or Er, nwcayart, meant literally, 
“ choice ” or “ select,” and was applied to cloth nrnde of goats’ 
hair. In the 17th century the word, which before appears in 
such forms as mocayare or mokaire, became corrupted by con¬ 
nexion with " hair,” cf. “ cray-fish ” from ecrevisse. From the 
English “ mohair ” the French adapted moire, a WTitered silk 
fabric. 

The typical mohair fibre is 7 to 8 in. long, very lustrous owing 
to its physical stnictiire (which although akin to wool is different 
in that the wool scales are indicated only instead of being fully 
developed, while the fibre is always .solid), jJtt viz of 
inch in diameter, of a soft elastic handle, and usually of a clear 
white transparent colour. The staples of which the fleece is 
formed should be uniform in length and clearly defined, naturally 
lending thcm.selves to a good “ spin ”—a difficult attainment in 
the case of mohair (see Woollen and Worsted Manufactures). 
'I'here are many varieties of mohair, from the first qualities as 
here defined to low'er qualities of a kempy, unsatisfactory 
character. Thus in Constantinople, the chief centre of the 
Turkey mohair trade, a large variety of fleeces is recognized. 
For example, from the Lake Van district a di.stinclly inferior kind 
known as “ Van ” mohair is obtained, while other districts pro¬ 
duce varieties ranging from Van up to the typical quality 
described above. 

The animal from w'hich mohair was originally obtained was 
a finely bred Angora goat. Owing to the demand for raw 
material exceeding the supply, from 1820 onwards there has been 
a great deal of crossing ol the w'ell-bred .\ngora with the common 
kind of goat: in fart it has been .said that by 1863 the original 
Angora had practically disappeared. The growing demand for 
mf)hair further resulted in attempts on a commercial scale to 
introduce the goat into South Africa—where it was crossed 
with the native goat—the United States. Australia, and later 
still New Zealand. Perhaps the introduction of the Angora 
into Australia and New Zealand may in part be due to its value 
as a scrub and blackberry browser: these growths being the 
“ pe.sts ” of the two respective countries. 

The manufacture of fabrics from mohair—as in the case of 
alpaca and cashmere- was in the first instance due to the genius 
of the rearers of the gnat. It would, indeed, be interesting to 
know if the present day mohair goods—often styled “ alpacas ” 
really had their origin in the earlier products of Asia Minor, 
That fabrics of mohair were in use in England early in the i8th 
century is obvious from Pope’s allusion ; — 

" And, wlicn she secs her friend 111 deep de.spair. 

Observes how much a etiint/ exceeds mohair.” 

Raw mohair was first exported from Turkey to England about 
1R20, and from that date onwards marked strides were made in 
its manufacture into useful yarns and fabric.s. England has 
always had, and still maintains, supremacy in thi.s manufacture. 
Practically the whole of both the Turkish and Cape clips is at 
least converted into yarn in Yorkshire mills. Quantities of 
the.se yams are also woven into dress goods, dust cloakings, 
pile fabrics, imitation furs, &c., in Yorkshire, but even greater 
quantities of mohair yarn are exported to Russia, Germany, 
Austria, Arc., to be converted into astrakans, ordinary braids, 
brush braids, &c. In tbe first decade of the 20th century the 
mohair braid trade received a blow from the introduction of 
artificial silk. 

The history of the introduction of the Angora goat from Asia 
Minor into the other countries mentioned is as follows. In 
1838 pure bred Angoras were introduced into Cape Colony— 
cashmeres having been previously tried and found unsatisfac- 
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tory. Tltesc pure-bred goats crossed with the common goat laid 
the basis of ttM Cape flocks. Jn 1856-1857 other importations of 
pure-bred goats were made. From 1868 to 1897 farther impor¬ 
tations were made, but these were not of the pure-bred goat and 
consequently were not so valuable. It should here be noted 
that the Cape flock-owner clips twice—tbe summer clip yiekling 
a staple which should be of not less than 7 in., and the winter clip 
a staple which should be of not less than 3 in. to 4 in. Bradford 
from time to time has objected to the winter clip as being too 
short, but this clip seems to have established itself and at least 
once during recent years has been os saleable as tbe summer 
clip. The introduction of Angoras into the United States look 
pl^ in 1849. Other importations of goats from Asia Minor were 
made between 1857 and 1880, and interchanges of blood also 
took place between the United States and Cape Colony. Be¬ 
tween 1856 and 1875 some three hundred goats were introduced 
into Australia. Other importations from Cape Colony and the 
United States have also been made from time to time, and it 
seems at lea.st possible, if not probable, that Australia may yet 
find the Angora goat an important asset. 

From the following .statistics relating to mohair it will be realized 
that the mohair supply practically comes from two sources, viz. 
Turkey in Asia and South Africa :— 


Country. No. of Goats. Yield of Bair. 

Asia Minor..3i to 4 millions. 11 to 12,000,000 Ib. 

South Africa.'4 millions. 12 to 14,000,000 ft. 

United States .... 800,000 1,600,000 ft. 

Australia..fu,ooo - 


The price per ft of mohair has varied from 4B. id. in 1870 to 13d. 
or I4d. in 1903, and it is interesting to note tliat the .shipments from 
Turkey to England follow these price fluctuations in a most curious 
manner. 

Of the cousumiTs of English mohair yams Itussia takes from 13 
fe 25 %, and the continent of Europe as a whole a very large per¬ 
centage of the total mohair yarn production of Bradford. 

MOHAVE (corrupted from hamok-babi, “ three mountains,” 
their native name, with reference to three peaks, which form a 
prominent feature of their country), a tribe of North American 
Indians of Yuman 'Stock. They have always lived along both 
banks of the lower Colorado river, in Arizona and California. 

MOHAWK, a tribe of North American Indians, the chief 
people of the Iroquois confederacy. The name probably meant 
“man-eaters”; they call themselves Kaniengehaga, “flint 
people." Their villages were in the valley of the Mohawk river. 
New York. Their territory extended northward to the St 
Lawrence and southward to the Delaware river and Catskill 
Mountains. They were thus early in touch with Dutch and 
English, and were the first Indians to obtain firearms. In the 
War of Independence they fought with the English, and finallv 
took refuge in Canada, where most of them have remained. 

Sec Indians, North American. For Mohawk cosmology sue 
j/st Annua! Report Bureau Amer. Kthnol. (iSgq-igoo). 

MOHICAK, MAHICAN and MOHEOAN, the first two the 
alternative names of an important tribe and confederacy of 
North American Indians of Algonquian stock, and the last a 
dialectic form of the name applied to a branch tribe. The 
Mohicans inhabited the Hudson valley, and their domain 
extended into Massachusetts. The Mohicans were called by the 
French Loup.s (wolf Indians), a translation of “Mohican.” At 
first their council-fire was at Scliodac, on an island near Albany, 
and they were grouped in forty villages. In consequence of 
attacks by the Mohawks, they moved their council-fire to w'hat 
is now Stockbridge, Massachusetts, in 1664; in 1730 many 
migrated to the Susquehanna valley, Pennsylvania, and became 
absorbed into the Delawares. In 1736 those left in Massachu¬ 
setts were placed on a reservation at Stockbridge, and called 
by that name. A few of these Stockbridge Indians, who may 
be truly called “ the last of the Mohicans,” are now settled, with 
some of the Munsees, on a reservation at Green Bay, Wisconsin. 
The Mohegans, originally an offshoot of the Mohican, lived on 
Thames river, Connecticut, their county extending into Massa¬ 
chusetts and including Rhode Island. In 1637, on the destruc¬ 
tion of the Pequots, an offshoot of the Mohegans, the Mohegans 
claimed their country too, and thus the territorial power of the 
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two tribes was consolidated under one Mohegan chief. For some 
time the Mohegans remained the supreme Indian people of 
southern New England. Eventually they sold most of their 
lands and centred in a small reservation on Thames river. They 
have now practically become extinct. 

M0H4 HUGO VON (1805-1872), German botanist, was born 
at Stuttgart on the 8th of April 1805. He was a son of the 
Wiirttemberg statesman Benjamin herdinand von Mohl {ijUr- 
1845), the family being connected on both sides with the higher 
class of state officials of Wiirttemberg. While a pupil at the 
gymnasium he pursued botany and mineralogy in his leisure 
lime, till in 1823 he entered the university of Tubingen. After 
graduating with distinction in medicine he went to Munich, 
where he met a distinguished circle of botanists, and found ample 
material for research. This seems to have determined his career 
as a botanist, and he started in 1828 those anatomical investiga¬ 
tions which continued till his death. In 1832 he was appointed 
professor of botany in Tubingen, a post which he never left. 
Unmarried, his pleasures were in his laboratory and library, 
and in perfecting optical apparatus and microscopic preparations, 
for which he showed extraordinary manual .skill. He was largely 
a self-taught botanist from boyhood, and, little influenced in 
his opinions even by his teachers, preserved always his indepen¬ 
dence of view on scientific questions. He received many honours 
during his lifetime, and was elected foreign fellow of the Royal 
Society in 1868. Von Mold's writings cover a period of forty- 
four years; the most notable of them were republished in 1845 in 
a volume entitled I ermischle Schrijlm. (For lists of his works 
see Bolanischr Znlung, 1872, p. 576, and Rnyal Soc. Catalogue, 
1870, vol. i\'.) They dealt with a variety of subjects, but chiefly 
with the structure of the higher forms, including both rough 
anatomy and minute histology. The word “ protoplasm " was 
his suggestion; the nucleus had already been recognized by 
R. Brown and others, but von Mohl showed in 1844 that the 
protoplasm is the source of those movements which at that time 
excited so much attention. He recognized under the name of 

primordial utricle ” the protoplasmic lining of the vacuolated 
cell, and first described the behaviour of the protoplasm in cell- 
division. 'I'hese and other observations led to the overthrow of 
J. M. Schleiden’s theory of origin of cells by free-cell-formation. 
His contributions to knowledge of the cell-wall were no less 
remarkable; he held the view now generally adopted of growth 
of cell-wall by apposition. He first explained the true nature 
of pits, and showed the cellular origin of vessels and of fibrous 
cells; he was, in fact, the true founder of the cell theory. Clearly 
the author of such researches was the man lo collect into one 
volume the theory of cell-formation, and this he did in his treatise 
Die vegetabilische Zelle (1851), a short work translated into Eng¬ 
lish (Ray Society, 1852). Von Mohl's early investigations on 
the structure of palms, of cycads, and of tree-ferns permanently 
laid the foundation of all later knowledge of this subject: so also 
his work on hoetes (1840). His later anatomical work was 
chiefly on the stems of dicotyledons and gymnosperms; in his 
observations on cork and bark he first explained the formation 
and origin of different types of bark, and corrected errors relating 
to lenticels. Following on his early demonstration oFthe origin 
of stomata (1838), he wrote a classical paper on their opening 
and closing (1850). In 1843 he started in conjunction with 
F. Schlechtendal the weekly Hntanische Zeitung, which he jointly 
edited till his death. He was never a great writer of comprehen- 
.sive works; no textbook exists in his name, and it would indeed 
appear from his withdrawal from co-operation in W. F. B. 
Hofraeister's Handbuch that he had a distaste for such efforts. 
In his latter years his productive activity fell off, doubtless 
through failing health, and he died suddenly at Tiibiugen on 
the 1st of April 1872. 

See Sachs, History o'j. Botany, p. 292, &c.; Dc 'Baiy, Botamsche 
Zeitung (1872I, p. 561; Proe. Hoy, Soc, xxiii. i; AUgemeine deuischc 
Hiographte, xxii. 55. (F. O. B.) 

MOHL, JULIUS VON (1800-1876), German orientalist, brother 
of Hugo von Mohl (y.o.), was born at Stuttgart on the 25th ef 
October 1800. Having studied theology at Tubingen (1818- 


1823), he abandoned the idea of entering the Lutheran ministry, 
and in 1823 went to Paris, at that time, under Silvestre De Sacy 
the great European school of Eastern letters. From 1826 to 
1833 he was nominally professor at Tiibingen, but had permission 
to continue his studies abroad, and he passed some years in 
London and in Oxford. In 1826 he was charged by the French 
Mvernment with the preparation of an edition of the SHak Nama 
{Lime des rots), the first volume of which appeared in 1838, while 
the seventh and last was left unfinished at his death, being com¬ 
pleted by Barbier de Meynard. Discerning this to'be his life’s 
work, he resigned his chair at Tubingen in 1834, and settled per¬ 
manently in Paris. In 1844'he was nominated to the academy 
of inscriptions, and in 1847 he became professor of Persian at the 
College dc France. But his knowledge and interest extended to 
all departments of Oriental learning. He served for many year.s 
a.s secretary, and then as president of the Sociitc Asiatique. 
His annual reports on Oriental science, presented to the society 
from 1840 to 1867, and collected after his death in Paris on the 
3rd ol January 1876, under the title Vingt-sept ans d'histoire des 
etudes orientdes (Paris, 1879), an admirable history of the 
progress of Eastern learning during these years. Concerning 
the discoveries at Nineveh he wrote Lettres de M. Bolla sur les 
^couvertes a Khorsabad (1845). He also published anonymously, 
in conjunction with Justus Olshauseii (1800-1882), Fragments 
rclatijs d la religion de Zuroustre (Paris, 1829); Confueii Chi-king 
sive liber carminum, ex latina P. iMcharmi interpretaiione 
(Stuttgart, 1830); and an edition of Y-King, Antiejuissimus 
Sinarum liber, ex interpretaiione P. IfegiV (Stuttgart, 1834-1839). 

His wife Mary (1793-1883), daughter of Charles Clarke, had 
passed a great part of her early life in Paris, where she was very 
intimate with Madame Rccamier, before their marriage in 1847, 
and for nearly forty years her house was one of the most popular 
intellectual centres in Paris. Madame Mold’s friends included a 
large number of Englishmen and Englishwomen. She died in 
J’aris on the 14th of May 1883. Madame Mohl wrote Madame 
Recamier, with a Sketch oj the History oj Society in Prance 
(London, 1862). 

Sec Kathleen O'Meara, Madame Mohl, her Salnii and Friends 
(1885); and M. C. M. Simpson, Letters and Jiecotlections of pitius 
and Mary Mohl (18S7). 

Mold’s elder brother, Robert von Mom. (1799-1875), was 
a well-known jurist and statesman. Prom 1824 lo 1845 be was 
professor of political scienrc.s at the university of Tubingen, 
losing his position because of some frank criticisms which bruqm 
him under the displeasure of the authorities of WiirttemliSg. 
In 1847 he was a member of the parliament of Wiirttembarg, 
and in the same year hr was appointed profcs.sor of law at 
Heidelberg; in 1848 he was a member of the German parliament 
which met al Frankfort, and for a few months he was minister 
of justice. His later public life was passed in the service of the 
grand-duke of Baden, whom he represented as ambassador in 
Munich from 1867 to 1871. He died in Berlin on the 5th of 
November 1875. Among his numerous writings may be men¬ 
tioned, Die deulsche Polizeiwissenschajt nach den Gruiidsatzen des 
Rechlsslaats (Tubingen, 1832-1834, and again 1866); Geschichte 
mid Literatur der Staatswissenschajtcn (Erlangen, 1855-1858); 
Encyklapadie der Staatswissenschajtcn (Tubingen, 1859, again 
1881); and Staatsrecht, Vblkerrecht und Po/i/rt (Tubingen, 1860- 
1869). 

See Mohl’s own l.eheiiscrinnerungen (I.eiiizig, Kjoi); and H. 
Schulze, Robert von Mohl, FJn Erinneruiigsblatt (Hindelberg, 188G). 

Another brother, Moritz von Mohi. (1802-1888), entered 
official life at an early age and was a member of the Frankfort 
parliament, and later of the parliament of Wurttemberg and 
of the imperial Reichstag. He was a voluminous writer on 
economic and political questions. 

MGHLER, JOHANN ADAH (i'796-i838), German theologiam 
was born at Igersheim in Wurttemberg on the 61I1 of May 
and after studying philosophy and theology in the lyceti^K 
Ellwangen,entered the university of Tubingen in 1817. Ordained 
to the priesthood in 1819, he was appointed to a curacy al 
Riedlingen, but .speedily returned as “ repetent ” to Tubingen, 
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where he became privatdozmi in 1822, extraordinary professor 
of theology in 1826 and ordinaty professor in 1828. His lectures 
drew large audiences, including many Protestants. The con¬ 
troversies excited by his Symbdik (1832) proved so unpleasant 
that in 1835 he accepted a call to the university of Munich. In 
1838 he was appointed to the deanery of Wurzburg, but died 
shortly afterwards (April 12, 1838). 

Mahler wrote IHf Einheit in der Kitche Oder das Primip des 
Kalhoticismus (Tubingen, 1825); Athanasius der Grosse u. d. Kmhe 
seiner Zeil (2 vols., Mainz, 1827); Symbvlih, Oder Darsteltung der 
dugmatischen Gcgensdite der Katholiken u, Piotestanlen nach ihren 
vjfenUichen Behennlnissschriften (Mainz, 1832; 8th ed., iSyr-iSyz; 
I’ng. trans. by J. B. Bobertaon, 1B43); and Neue Vnlersuchungen 
(li-r Lehrgegensdlse twischen den Katholiken u. Protestanten (1834). 
Ills Gesammette Schnften «. Au/sdtse were edited by Dollmger m 
1839; liis Patrutugie by Kfithmayr, also in 1S39; and a Biographie 
by B. Womer was published at Kegcnsburg in 180(1. It is with the 
Symbolik that his name is chiefly ,'Lssociated; the interest excited 
by it in Protestant circles is .shown by the fact that within two 
years of its appearance it had elicited three replies of considerable 
importance, those namely ot I''. C. Baur, P. K. Marheineke and 
f. J. Nitzsch. But, although characterized by le,T.rning and acuteness, 
us well as by con.siderable breadth of spiritual sympathy, it cannot be 
■aiil to have been accepted by Catholics themselves as embodying an 
accurate objective view of the actual doctrine of their church. The I 
liberal school of thought of which Mohler was a prominent exponent j 
was discouraged in official circles, while Protestants, on the other | 
hand, complain that the author failed to grasp thoroughly the : 
significance of the Reformation as a great movement in the spiritual 
history of mankind, while needlessly dwelling on the doctrinal 
shortcomings, ineonstslencies and contradictions ot its leaders. 

MOHHAND, a Palhan tribe who inhabit the hilly country to 
the north-west of Peshawar, in the North-West Frontier I'rovinee 
of India. They are one of the strongest tribes on the, border 
after the Afridis and VI’uziris, and have given much trouble to 
the government of India. The cotintry of the Mohmands may 
be defined roughly as bounded on the E. by British districts 
from near jamrud to Fort Abazai, and thence by the Utman 
Khel eountry: on the N.by Kajour; on the W. by Ktitiar; and 
on the S. by the territories of the Shinwaii and Afridi; area, 
abotit 7200 stj. m. The Indo-Afghan boundary line now runs 
through the Mohmand eountry; but the amir of Afghani.stan 
formerly claimed allegiance from all the Mohmands, and only 
handed over the greater pari of this tract to the British hy the 
Durand Agreement of 18(73. I'l® government has given 
assurances to the Burhan Khel, Dawezai, Halimzai, Isa Khel, 
Tarakzai and lltmanzai sections of the Mohmands that they 
will not suffer by the severance of their ancient connexion with 
.Afghanistan: and these are known as the Assured Oans. The 
tribe are Afghans by de.seent, and are more akin to the Yusafzais 
than any of their neighbours. The aspect of the Mohmand 
hills is exceedingly dreary, and the eye is everywhere, met by 
dry ravines between long rows of roeky hills and crags, scantily 
clothed with coarse grass, serubwood and the dwarf palm. In 
summer great want of water is felt, and the desert tracts radiate 
an intolerable heat. This, coupled with the unhealthiness of 
the lowlands, probably aeeounts for the inferior physique of 
the Mohmands as compared with their Afridi and Shinwari 
neighbours, who in summer retire to the eool highlands of Tirah 
and the Safed Koh. The crops in the Mohmami hills are almost 
entirely dependent on the winter and autumn rains, and should 
these fail there is considerable distress; but the Mohmands 
supplement this source ot livelihood by a through trade on raft.s 
along the Kabul river between the British districts and the hill- 
country beyond them. The exports are wax, hides, ghi and rice 
from Kunar, and iron from Bajour; the imports are salt, cloth, 
paper, soap, tea, indigo, sugar, grain, tobacco, needles, seis.sors 
and other manufactures of civilization. The Mohmands are 
characterized by great pride and haughtiness, they bear a bad 
reputation fur treachery and ruthless crueitt’, and are not as 
brave as their Afridi neighbours. They number some 18,000 
fighting men, giving roughly a population of 65,000; but all the 
clans would never act together under any cireumstanees. British 
punitive expeditions have been sent against the Mohmands in 
1851-52, 1854, 7864, 1879, 1880, but the principal operations 
were those of 1897. (T. H. H.*) 


Campaign of iSpy .—The year 1897 witnessed an almost 
general outbreak among the tribes on the north-west frontier of 
India. The tribes involved were practically independent, but 
the new frontier arranged with the amir of Afghanistan, and 
demarcated by Sir Mortimer Durand’s commission of 1893-1894, 
brought them within the British sphere of influence. The great 
dread of these high-spirited mountaineers was annexation, 
and the hostility ^own during the demarcation led to the 
Waziri eiqjedition of 1894. Other causes, however, contributed 
to bring about the outbreak of 1897. The easy victory of the 
Turks over the Greeks gave ri.se to excitement throughout the 
Mahommedan world, and the publication by the amir of Afghan¬ 
istan, in his assumed capacity of king of Islam, of a religious 
work, in portions of which fanatical antipathy to Christians was 
thinly veiled, aroused a warlike spirit among the border Mahom- 
medans. The growing unrest was not recognized, and all 
appeared quiet, when, on the :oth of June 1897, a detachment 
of Indian troops escorting a British frontier officer was suddenly 
attacked during the mid-day halt in the Tochi valley, where, since 
the Waziri expedition of 1894-95, certain armed posts had been 
retained by the government of India, On the 29th of July, 
with equal suddenness, the fortified posts at Chakdara and Mala- 
kand, in the Swat valley, which hat! been held since the Chitral 
expedition of 1895, were for several days fiercely as.sailed by the 
usually peaceful Swatis under the leadership of the Mad Mullah, 
On the kh of August the village of Shabkadar (Shankarghar), 
within a few miles of Peshawar, and in British territory, was 
raided by the Mohmands, while the Afridis besieged the fortified 
jiosts on the Samana ridge, which had been maintained since 
the expeditions of 1888 and 1891. Finally, the Afridis, within 
a few days, captured all the British posts in the Khyber Pa.ss. 
h division commanded by Major-General Sir Bindon Blood was 
assembled at Nowshera. The post at Malakand was reached on 
the i,st of August, and on the following day (ihakdara was re¬ 
lieved, The punishment of the Afridis was deferred till the 
preparations for the Tirah campaign (see T7aAH) could be com¬ 
pleted, The Mohmands, however, could be immediately dealt 
with, and against them the two brigades of Sir Bindon Blood’s 
division advanced from Malakand simultaneously with the move¬ 
ment of another division under Major-General (afterwards Sir 
Edmund R.) Elies from Peshawar; it was intended that the two 
columns should effect a junction in Bajour. About the 6th of 
September the two forces advanced, and Major-General Blood 
reached Nawagai on the 14th of September, having detached a 
brigade to cross the Rambat Pass. This brigade being sharply 
attacked m camp at Markhanai at the foot of the pass on the 
night of the 14th, was ordered to turn northwards and punish 
the tribesmen of the Mamund valley. On the 15th Brigadier- 
(afterwards Major-) General Jeffreys ramped at Inayat Killa, 
and on the following day he moved up the Mamund valley in 
three columns, which met with strong resistance. A retirement 
was ordered, the tribesmen following, and when darkness fell 
the general, with a battery and a small escort, was rut off, and 
with difficulty defended some buildings until relieved. The 
casualties in this action numbered 149. This partial reverse 
placed General Blood in a position of .some difficulty. He deter¬ 
mined, however, to remain at Nawagai, awaiting the arrival of 
General Elies, and sent orders to General Jeffreys to prosecute 
the operations in the Mamund valley. From the i8th to the 
23rd these operations were carried on successfully, several villages 
being burned, and the Mamunds were disheartened. Mean¬ 
while. the camp at Nawagai was heavily attacked on the night 
of the 20th by about 4000 men belonging to the Hadda Mullah's 
following. The attack was repulsed with loss, and on the 21st 
Generals Blood and Elies met at Lakarai. The junction having 
been effected, the latter, in accordance with the scheme, advanced 
to deal with the Upper Mohmands in the Jarobi and Koda Khel 
valleys, and they were soon brought to reason by his well-con¬ 
ducted operations. The work of the Peshawar division was now 
accomplished, and it returned to take part in the Tirah campaign. 
Its total casualties were about 30 killed and wounded. On the 
22nd General Blood joined General Jeffceys, and on the 24th he 
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started with his staff lor Panjkora. On the 27th General 
Jeffreys resumed’{MUitive operations in the Mamund valley, 
destroying ntuuenws villages. On the 3cith he encounter^ 
strong oppWHiM nt Agrah, and had 61 casualties. On the and 
of OctoboCanttn]'Blood arrived at Inayat Kilia with reinforce* 
ment 8 y 4 t)ad odf'tlie iTth the Mamunds tendered them submission.; 
Tte hMill'British loss in the Mamund valley was aSa out of a 
fotce never exceeded laoo men. ^to' marching into 
Bunerj tad revisiting the scenes of the Umbeyla expedition of 
1863,’ the Malakand field-force was broken up on die 21st of 
January. The objects of the expedition w»e completely 
attained, in .spite of the great natural difficulties of the country. 
The employment of imperial service troops with the Peshawar 
column marked a new departure in frontier campaigns. 

(C. J. B.) 

MOHONK LAKE, a summer .settlement at the northern end of 
Lake Mohonk, Ulster county, New York, U.S.A., about 14 m. 
N.W. of Poughkeepsie. It is served from New Palls, about i m. 
■S.K. (about 54 m. by stage), by the Wallkill Valley railway, a 
liranch of the West Shore. The lake is a small body of water, 
picturesquely situated 1245 ft. above the sea-level, on Sky Top 
.Mountain (1543 ft.), one of the highest peaks of the Shawangunk 
range. The highest point of Sky Top lies just east of the south 
end of the lake; close by, to the west, Kagle Cliff rises to a height 
of 1412 ft. The development of this beautiful region into a 
summer resort and the holding of Indian and arbitration con¬ 
ferences here liave been due to Albert Keith Smiley (b. 1828), 
a graduate of Haverford College (1849), who conducted an 
English and classical academy in Philadelphia in 1853-1857, 
was principal of the Oak Grove academy at Vassalboro, Maine, 
in 1858-18^0, was principal and superintendent of the Friends' 
school at Providence, Rhode Island, in 1860-7879, and became a 
member of the United States Board of Indian Comrni.ssioncrs in 
1879. In 1869 he bought, at the northern end of Lake Mohonk, 
a tract of land on which he built a large hotel. Here, in October 
1883, the first Conference of the h'riends of the American Indian 
met: these conferences have since been held annually, their 
scope being enlarged in 1904 to include consideration of the 
condition of ‘‘ other dependent peoples”-—i.e. the natives of the 
Philippines, Porto Rico and Hawaii. The first conference on 
international arbitration was held here in June 1895. 

MOHR, KARL FRIEDRICH (i8o6-j879j, German pharmacist, 
son of a well-to-do druggist in Coblcntz, was born on the 4th 
of November 1806. Being a delicate child he received much of 
his early education at home, in great part in his father's labora¬ 
tory. to this may be traced much of the skill he showed in 
devising instruments and methods of analysis. At the age of 
twenty-one he began to study chemi.stry under Leopold Gmelin, 
and, after five years spent in Heidelberg, Berlin and Bonn, 
returned with the degree of Ph.l), to join his father's establish¬ 
ment. On the death of his father in 1840 he succeeded to the 
business, retiring from it for scientific leisure in 1857. Serious 
pecuniary losses led him at the age of fifty-seven to become a 
privatdozent in Bonn, where in 1867 he was appointed, by the 
direct influence of the emperor, extraordinary professor of 
pharmac)'. He died at Bonn on the 28tli of September 1879. 
Mohr was the leading scientific pharmacist of his time in Ger¬ 
many, and he was the author of many improvements in ana¬ 
lytical processes. His methods of volumetric analysis were 
expounded in his Lehrhuch der cheinisch-andytischen Titrir- 
methode (1855). which won the special commendation of Liebig 
and haSitun through many editions. Ills Geschichte der Erdc, 
tine Geologit auj never Grundlagr (1866), also obtained a wide 
circulation. In a paper “ liber die Natur dor Warme,” published 
in the ZeilschrifI ftir Physik in 1837, he gave one of the earliest 
general statements of the doctrine of the conservation of energy 
in the words : " besides the 54 known chemical elements there 
isiin the physical world one agent only, and this is railed Kraft 
(energy). It may appear, according to circumstances, as motion, 
chemical affinity, cohesion, electricity, light and magnetism; and 
from any one of these forms it can be transformed into any, of 
the others,” 


MOHS, FRIEDRICH (1773-1839), German mineralogist, wa^ 
born atGernrode in the .Mountains, on the 39th of January 
17'^ He was educated at Halle,, and at the mining academy 
at iW>urg. He spent much time in Austria in studying ntiiw- 
aiogy and mining, ami became {H-ofessor of mineralogy at Grata 
in 181S. On the death of Werner in 1817^ he was appoin^ to 
the chair of mineralogy in the mining academy of Freiburg; 
and in 1826 he became professor of mineralogy suid superinten¬ 
dent of the Imperial Cabinet at Vienna. His great work was the 
Grundriss der Mineralogie (Eng. trans. Treatise on Mineralogy, 
by Wilhelm Haidinger, 1825). He died at Agardo, near Belluno, 
Italy, on the 29th of September 1839. 

MOHUN, CHARLES HOHUN, 4th Bakon {c. 1675-1712), was 
the son of the 3rd Baron Mohun, who died in October 1677 as the 
result of a wound received while acting as second in a duel. 
The boy had no regular guardian, and before he was seventeen 
he had earned an unpleasant notoriety in London for rowdyism 
and brawling, had fought a duel and had been tried on a 
charge of murder. His friend, Captain Richard Hill, a roystering 
young officer, wa.s in love with the actre.ss Mrs Bracegirdle, 
and thought William Mountfort, the actor, to be his successful 
rival. On the night of the 9th of December 1692 Mohun 
assisted Hill to attempt the actress’s abduction. The attempt 
failed, and Mohun and Hill then escorted Mrs Bracegirdle to her 
house, and subsequently remained together outside drinking till 
the appearance of Mountfort, who lived clo.sc at hand. Greetings 
were exchanged between Mohun and Mountfort, and the latter 
made a disparaging remark about Hill, who cither without 
warning (according to Mnuntfort’s death-bed statement) or in 
fair fight (according to other evidence) ran Mountfort through 
the body, and then absconded. Mohun was arrested and put 
un trial in Westminster Hall before his peers for murder as an 
accessory before the fart (1693), but by an overwhelming 
majority the peers found him not gviilty. This verdict has been 
severely criticized, notably by Macaulay, who saw in it merely 
a gross instance of class favouritism. But a careful examination 
of the evidence (in the State Trials) justifie.s the decision, and 
establishes the presumption that the fight was a fair one. In 
1699 Mohun was put on his trial for another alleged murder, but 
was unanimously and quite justly acc|uitted. His buun com¬ 
panion, Edward Rich, carl of Warwick (1673-1701), who was 
tried on a separate indictment for the same crime, wa.s found 
guilty of manslaughter. On this uieasion Mohun expres.sed 
regret for his past life, and he seems subsequently to have made 
a genuine attempt to alter his ways and to have taken a practical 
I interest in public affairs. But in 17x2 his violcn(jtasipcr again 
got the better of him, and he forced the 4th duk« m Hainillun, 
with whom he bad been at law for some years, into a desperate 
duel in Hyde Park in the early hours of the 15th uf Nov.embttJte 
which both combatants were killed. Thackeray has utiuzM 
this incident in Esmond. Lord Mohun had nu issue, and onnis 
death the barony, which was created in 1628 in favour of his 
great-grandfather John Mohun (r. 1592-1640), lie, ame extinct. 

See The Whole Life and History of My Lord Mohun and the I'.art 
of Warwick (London, 1711); J. Evdyn, Diary and Correspondence ; 
liislorical Manuscripts Commission, nth report, appendix v. 
(Lartmuiith MSS.); G. C. Boase and W. P. Courtney, Bibliotheca 
cornubiensis (1874 1882): Howell, State Trials', and Colley Cibber, 
.ipolo^v, edited by R. W. Lowe (i88q). 

MOHUN, MICHAEL (c. 1625-1684), English artur, played at 
the Cockpit in Drury Lane before the Civil War. He served 
on the king’s side with credit and was promoted captain, 
and subsequently, in Flanders, major. At the Restoration he 
returned with Charles II, and took up his former profession, 
playing a great variety of part.s, usually as second tn Charles 
Hart. 

MOHDR, the name of a Persian guld coin, used itf India from 
the i6th century. The word is taken from the Persian muhr' 
a seal or ring. Between 1835 ^^d 1891 a gold coin, also called a 
“ mohur," was struck by the government of British IndiN^d 
was of the nominal value of 15 rupees. On the establishiamral 
a guld standard in India in 1899, on the basis of i6d. 
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the British sovereign was declared legal tjsnder and the mohur 
was thus superseded. 

KOlfiORB (a corruption of the Portuguese nutfda d’owre, 
Hterally, money of gdd), the name of a gold Portuguese coin, 
coined froth 1640 to i7|e. This was of the sterlii^ value of 
ije. 5id. It is 'the douQle moida ^mcro, of the value of 48C0 
reis in 1688, that was current in w«tem Europe and the West 
Indies for a lon^ period after it ceased to be struck. It was 
the principal com current in Ireland at the beginning of the 
i8th century, and spread to tlw west of England. At same 
period it was current in the West Indies, particularly in 
Barbadoes. It was rated in English money at 27s. 

MOIR, DAVID MACBETH (1798-1851), Scottish physician 
and writer, was born at Musselburgh on the 5th of January 
1798. He studied medicine at Edinburgh University, taiking his 
degree in 1816. Entering into partnership with a Musselburgh 
doctor he practised there until his death on the 6th of July 1851, 
He was a contributor of both prose and verse to the magazines, 
and particularly, with the signature of “ Delta," to Blackwood's. 
A collection of his poetry was edited in 1852 by Thomas Aird. 
Among his publications were the famous Lije oj Mansie Wauch, 
Tailor (i8a8), which shows his gifts as a humorist, Outlines 
oj the Ancient History of Medicine (1831), and Sketch of the 
Poetical Literature oj the Past Half Century (1851). 

MOISSAC, a town of south-western France, capital of an 
arrondissement in the department of Tarn-et-Garonne, 17 ni. 
W.N.W. of Montauban on the Southern railway between 
Bordeaux and Toulouse. Pop. (1906), town 4523, commune 
8218. Moissac stands at the foot of vine-clad hills on the right 
bank of the Tarn; it is divided into two parts by the lateral 
canal of the Garonne, which orosses the Tarn by way of an 
aqueduct a short distance above the town. It contains little 
of note except the abbey-church of St Pierre, a building of the 
15th rentury with a porch of the 12th century which is decorated 
with elaborate Romanesque carving unsurpassed in France. 
The cloister of the early 12th century adjoining the north side 
of the church is also one of the finest of its kind. Romanesque 
in I'haracler, it has pointed arches resting altcrnatel\’ on single 
and clustered columns with sculptured capitals. Among other 
remains of the abbey is the abbot's palace, which contains two 
halls ol the Romanesque period. St Martin, the oldest of the 
other churches of Moissac, dates from before the year looo. 
The town has a sub-prefecture, a tribunal of fir.st instance, 
a communal college lor boys, a library and a iriuseum. 
Trade, is in oil, wine, eggs, wool, iiotiltry and fruit (peaches, 
apricots, ikc.). 

The town owes its origin to an abbey probably founded in the 
7th century by St Amand, the friend of Dagobert. After being 
dp.va.stated by the Saracens, the abbey was restored by Louis 
of Aquitaine, son of Charlemagne. Subsequently it was made 
dependent on Ckiny, but in i6i8 it was secularized by Pope 
Paul Y., and replaced by a house of Augustinian monks, which 
was suppressed at the Revolution. The town, which was 
erected into a commune in the 13th century, was taken by 
Richard Cneur de Lion and by Simon de Montfort. 

MOISSAN, HENRI (1852-1907), French chemist, was liorn at 
Paris on the 28th of September 1852. Educated at the Museum 
of Natural History, he was successively professor of toxicology 
(1886) and of inorganic chemistry (1889) at the School of Phar¬ 
macy, and of general chemistry at the Sorbonne (1900). In 
1886 he succeeded in obtaining the element fluorine in the free 
state by the electrolysis of potassium fluoride and anhydrous 
hydrofluoric acid at a low temperature. Thence he was led to 
study the production of carbon in its three varieties and to 
attempt the artificial preparation of diamond, of which he was 
able to make some minute specimens (see Gems, H Artificial). 
In connexion with these experiments he developed the dectric 
furnace as a convenient means of obtaining very high tempera¬ 
tures in the laboratory; and by its aid he prepared many new 
compounds, especially carbides, silicides and borides, and 
melted and volatilized sub.stances which had previously been 
regarded as infusible. For his preparation of fluorine he was 
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awarded Hie Lacaee prize ip 1887, and in 1906 he obtained the 
Mobel prize lx chemistry., He died in Paris on the zoth of 
Eebraary 1997. 

.Hk pnhluhed woric* iactiide It FamUtetripw 11897) andXe Fhm 
p; CM eoppoti*. (i 9 m)> beeidek nuauiems Pepm in the tfoMhUt 
rendus and other scientific periodicals. A Trow de ckimie 'mifwedt 
in five volnmee was pubUshed under his direction in 1904-1^,!^ ' 

Hon,« town of Japan, on tlie Kiushiu.gide of tlie ^biinono' 
aeki Strait. The strait being only 1 m. in width, Moji a^ 
Shimonoseki would be practically the same pott .did not the 
swiftness of the current aloiu the latter shore make it con¬ 
venient for vessels to anchor off Moji. Moji is one of the places 
voluntarily opened by the Japanese for .purposes, of direct 
export. It is the starting-point of the Kiushiu railway, and 
as there is abundance of cod in its neighbourhood, it has become 
a town of considerable importance. In 1890 it was little more 
than a hamlet, but it had in 1901 a population of 35,274, and 
a considerable foreign trade. . 

MOJSISOVICS VON MOJ8VAR, JOHANN ADGDST GEORO 
EDMUND (1839-1907), Austro-Hungarian geologist and palae¬ 
ontologist, son of the surgeon Georg Mojsisovics von Mojsvar 
(1799-1860), was born at Vienna on the 18th of October 1839. 
He studied law in Vienna University, taking his doctor’s degree 
in 1864, and in 1867 he entered the Geological Institute, becom¬ 
ing chief geologist in 1870 and vicc-director in 1892. He retired 
in 1900, and died at Mallnitz on tlie 2nd of October 1907. He 
paid special attention to the cephalopoda of the Austrian Trias, 
and his publications include Das Gehirge um Hallstatt (1873- 
1876); Die Dolmnilrisse von Sudtirol und Venetien (1878-1880); 
GrmuUinien der Geologic von DasHien-Herzegowirui (1880) with 
E. Tietze and A. Bittner; Die Cephahfiodett der mediterranen 
Triasprovinz (1882); Die Cephalopoden der Hedlslatter Kalke 
(1873- 1903); and Beilrdge zur Kenntniss der ohertriadischen 
Cephalopodenfaunen des Himalaya (1896), With Melchior 
Ncumayr (1845-1890) he conducted the Beilrdge zur Paldoii- 
tologie und Geologic Orsierreich-Vngarns. In 1862. with Paul 
Grutimann and Dr Guido von Somniaruga, he founded the 
Austrian Alpine Club, and he also took part in establishing the 
German Alpine Glub, which combined with the former in 1873. 

MOKANNA (al-Moqanna', the Veiled), the name given to 
IJakim, or 'Atfi, a man of unknown parentage, originally a 
fuller in Merv, who po.sed as an incarnation of Deity, and headed 
a revolt in Rhorasan against the caliph MahdI. For about three 
years he sustained himself in the field against the troops of the 
caliph and for two years longer in his fortress of Sanam; then, 
reduced to straits in 779, he and his followers took poison and 
set fire to the forti ess. Much is related of his magical arts, espe¬ 
cially of a moonlike light visible for an enormous distance 
which he made to rise from a pit near Nakhshab. He is the 
hero of the first part of Moore’s Lalhi Rookh. 

MOKHA (Mocha, properly Makha), a town in Arabia on the 
Red Sea coast in 13“ 19' N. and 43" 12' E. J''ormerly the chief port 
for the Yemen coffee export, it has much diminished in im¬ 
portance. The coflec grown in the mountain districts of Haraz, 
Uden, and Ta'iz is now shipped at Ilodeda or Aden, though the 
article retains the trade name of “ Mocha." The town lies in 
a small bay 40 m. N. of Perim at the southern entrance to the 
Red Sea. The anchorage is not good, and the port is only used 
by native vessels. Seen from the sea the town has rather an 
imposing appearance, but a near review shows that the houses 
though large and built of stone are mostly in ruins. The 
neighbouring country is an arid plain without fresh water, the 
town being supplied by an aqueduct from the village of Muza, 
situated 16 m. to the cast. This is probably identical with the 
Muza of the Periplus, a great seat of the Red Sea trade in 
antiquity, which like Betel Fakih, Zubed and other old Tehama 
towns, formerly seaports, has long since been left by the receding 
sea. There is a Turkish kaimakam and a small garrison at 
Mokha, which is part of the civil district of Taiz in the vilayet 
of Yemen. 

MOKSHANY, a town of Russia, in the government of Penza, 
24 m. N.W. of the city of Penza. Pop. (1900), 10,710. The 
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started with his staff lor Panjkora. On the 27th General 
Jeffreys resumed’{MUitive operations in the Mamund valley, 
destroying ntuuenws villages. On the 3cith he encounter^ 
strong oppWHiM nt Agrah, and had 61 casualties. On the and 
of OctoboCanttn]'Blood arrived at Inayat Kilia with reinforce* 
ment 8 y 4 t)ad odf'tlie iTth the Mamunds tendered them submission.; 
Tte hMill'British loss in the Mamund valley was aSa out of a 
fotce never exceeded laoo men. ^to' marching into 
Bunerj tad revisiting the scenes of the Umbeyla expedition of 
1863,’ the Malakand field-force was broken up on die 21st of 
January. The objects of the expedition w»e completely 
attained, in .spite of the great natural difficulties of the country. 
The employment of imperial service troops with the Peshawar 
column marked a new departure in frontier campaigns. 

(C. J. B.) 

MOHONK LAKE, a summer .settlement at the northern end of 
Lake Mohonk, Ulster county, New York, U.S.A., about 14 m. 
N.W. of Poughkeepsie. It is served from New Palls, about i m. 
■S.K. (about 54 m. by stage), by the Wallkill Valley railway, a 
liranch of the West Shore. The lake is a small body of water, 
picturesquely situated 1245 ft. above the sea-level, on Sky Top 
.Mountain (1543 ft.), one of the highest peaks of the Shawangunk 
range. The highest point of Sky Top lies just east of the south 
end of the lake; close by, to the west, Kagle Cliff rises to a height 
of 1412 ft. The development of this beautiful region into a 
summer resort and the holding of Indian and arbitration con¬ 
ferences here liave been due to Albert Keith Smiley (b. 1828), 
a graduate of Haverford College (1849), who conducted an 
English and classical academy in Philadelphia in 1853-1857, 
was principal of the Oak Grove academy at Vassalboro, Maine, 
in 1858-18^0, was principal and superintendent of the Friends' 
school at Providence, Rhode Island, in 1860-7879, and became a 
member of the United States Board of Indian Comrni.ssioncrs in 
1879. In 1869 he bought, at the northern end of Lake Mohonk, 
a tract of land on which he built a large hotel. Here, in October 
1883, the first Conference of the h'riends of the American Indian 
met: these conferences have since been held annually, their 
scope being enlarged in 1904 to include consideration of the 
condition of ‘‘ other dependent peoples”-—i.e. the natives of the 
Philippines, Porto Rico and Hawaii. The first conference on 
international arbitration was held here in June 1895. 

MOHR, KARL FRIEDRICH (i8o6-j879j, German pharmacist, 
son of a well-to-do druggist in Coblcntz, was born on the 4th 
of November 1806. Being a delicate child he received much of 
his early education at home, in great part in his father's labora¬ 
tory. to this may be traced much of the skill he showed in 
devising instruments and methods of analysis. At the age of 
twenty-one he began to study chemi.stry under Leopold Gmelin, 
and, after five years spent in Heidelberg, Berlin and Bonn, 
returned with the degree of Ph.l), to join his father's establish¬ 
ment. On the death of his father in 1840 he succeeded to the 
business, retiring from it for scientific leisure in 1857. Serious 
pecuniary losses led him at the age of fifty-seven to become a 
privatdozent in Bonn, where in 1867 he was appointed, by the 
direct influence of the emperor, extraordinary professor of 
pharmac)'. He died at Bonn on the 28tli of September 1879. 
Mohr was the leading scientific pharmacist of his time in Ger¬ 
many, and he was the author of many improvements in ana¬ 
lytical processes. His methods of volumetric analysis were 
expounded in his Lehrhuch der cheinisch-andytischen Titrir- 
methode (1855). which won the special commendation of Liebig 
and haSitun through many editions. Ills Geschichte der Erdc, 
tine Geologit auj never Grundlagr (1866), also obtained a wide 
circulation. In a paper “ liber die Natur dor Warme,” published 
in the ZeilschrifI ftir Physik in 1837, he gave one of the earliest 
general statements of the doctrine of the conservation of energy 
in the words : " besides the 54 known chemical elements there 
isiin the physical world one agent only, and this is railed Kraft 
(energy). It may appear, according to circumstances, as motion, 
chemical affinity, cohesion, electricity, light and magnetism; and 
from any one of these forms it can be transformed into any, of 
the others,” 


MOHS, FRIEDRICH (1773-1839), German mineralogist, wa^ 
born atGernrode in the .Mountains, on the 39th of January 
17'^ He was educated at Halle,, and at the mining academy 
at iW>urg. He spent much time in Austria in studying ntiiw- 
aiogy and mining, ami became {H-ofessor of mineralogy at Grata 
in 181S. On the death of Werner in 1817^ he was appoin^ to 
the chair of mineralogy in the mining academy of Freiburg; 
and in 1826 he became professor of mineralogy suid superinten¬ 
dent of the Imperial Cabinet at Vienna. His great work was the 
Grundriss der Mineralogie (Eng. trans. Treatise on Mineralogy, 
by Wilhelm Haidinger, 1825). He died at Agardo, near Belluno, 
Italy, on the 29th of September 1839. 

MOHUN, CHARLES HOHUN, 4th Bakon {c. 1675-1712), was 
the son of the 3rd Baron Mohun, who died in October 1677 as the 
result of a wound received while acting as second in a duel. 
The boy had no regular guardian, and before he was seventeen 
he had earned an unpleasant notoriety in London for rowdyism 
and brawling, had fought a duel and had been tried on a 
charge of murder. His friend, Captain Richard Hill, a roystering 
young officer, wa.s in love with the actre.ss Mrs Bracegirdle, 
and thought William Mountfort, the actor, to be his successful 
rival. On the night of the 9th of December 1692 Mohun 
assisted Hill to attempt the actress’s abduction. The attempt 
failed, and Mohun and Hill then escorted Mrs Bracegirdle to her 
house, and subsequently remained together outside drinking till 
the appearance of Mountfort, who lived clo.sc at hand. Greetings 
were exchanged between Mohun and Mountfort, and the latter 
made a disparaging remark about Hill, who cither without 
warning (according to Mnuntfort’s death-bed statement) or in 
fair fight (according to other evidence) ran Mountfort through 
the body, and then absconded. Mohun was arrested and put 
un trial in Westminster Hall before his peers for murder as an 
accessory before the fart (1693), but by an overwhelming 
majority the peers found him not gviilty. This verdict has been 
severely criticized, notably by Macaulay, who saw in it merely 
a gross instance of class favouritism. But a careful examination 
of the evidence (in the State Trials) justifie.s the decision, and 
establishes the presumption that the fight was a fair one. In 
1699 Mohun was put on his trial for another alleged murder, but 
was unanimously and quite justly acc|uitted. His buun com¬ 
panion, Edward Rich, carl of Warwick (1673-1701), who was 
tried on a separate indictment for the same crime, wa.s found 
guilty of manslaughter. On this uieasion Mohun expres.sed 
regret for his past life, and he seems subsequently to have made 
a genuine attempt to alter his ways and to have taken a practical 
I interest in public affairs. But in 17x2 his violcn(jtasipcr again 
got the better of him, and he forced the 4th duk« m Hainillun, 
with whom he bad been at law for some years, into a desperate 
duel in Hyde Park in the early hours of the 15th uf Nov.embttJte 
which both combatants were killed. Thackeray has utiuzM 
this incident in Esmond. Lord Mohun had nu issue, and onnis 
death the barony, which was created in 1628 in favour of his 
great-grandfather John Mohun (r. 1592-1640), lie, ame extinct. 

See The Whole Life and History of My Lord Mohun and the I'.art 
of Warwick (London, 1711); J. Evdyn, Diary and Correspondence ; 
liislorical Manuscripts Commission, nth report, appendix v. 
(Lartmuiith MSS.); G. C. Boase and W. P. Courtney, Bibliotheca 
cornubiensis (1874 1882): Howell, State Trials', and Colley Cibber, 
.ipolo^v, edited by R. W. Lowe (i88q). 

MOHUN, MICHAEL (c. 1625-1684), English artur, played at 
the Cockpit in Drury Lane before the Civil War. He served 
on the king’s side with credit and was promoted captain, 
and subsequently, in Flanders, major. At the Restoration he 
returned with Charles II, and took up his former profession, 
playing a great variety of part.s, usually as second tn Charles 
Hart. 

MOHDR, the name of a Persian guld coin, used itf India from 
the i6th century. The word is taken from the Persian muhr' 
a seal or ring. Between 1835 ^^d 1891 a gold coin, also called a 
“ mohur," was struck by the government of British IndiN^d 
was of the nominal value of 15 rupees. On the establishiamral 
a guld standard in India in 1899, on the basis of i6d. 
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the British sovereign was declared legal tjsnder and the mohur 
was thus superseded. 

KOlfiORB (a corruption of the Portuguese nutfda d’owre, 
Hterally, money of gdd), the name of a gold Portuguese coin, 
coined froth 1640 to i7|e. This was of the sterlii^ value of 
ije. 5id. It is 'the douQle moida ^mcro, of the value of 48C0 
reis in 1688, that was current in w«tem Europe and the West 
Indies for a lon^ period after it ceased to be struck. It was 
the principal com current in Ireland at the beginning of the 
i8th century, and spread to tlw west of England. At same 
period it was current in the West Indies, particularly in 
Barbadoes. It was rated in English money at 27s. 

MOIR, DAVID MACBETH (1798-1851), Scottish physician 
and writer, was born at Musselburgh on the 5th of January 
1798. He studied medicine at Edinburgh University, taiking his 
degree in 1816. Entering into partnership with a Musselburgh 
doctor he practised there until his death on the 6th of July 1851, 
He was a contributor of both prose and verse to the magazines, 
and particularly, with the signature of “ Delta," to Blackwood's. 
A collection of his poetry was edited in 1852 by Thomas Aird. 
Among his publications were the famous Lije oj Mansie Wauch, 
Tailor (i8a8), which shows his gifts as a humorist, Outlines 
oj the Ancient History of Medicine (1831), and Sketch of the 
Poetical Literature oj the Past Half Century (1851). 

MOISSAC, a town of south-western France, capital of an 
arrondissement in the department of Tarn-et-Garonne, 17 ni. 
W.N.W. of Montauban on the Southern railway between 
Bordeaux and Toulouse. Pop. (1906), town 4523, commune 
8218. Moissac stands at the foot of vine-clad hills on the right 
bank of the Tarn; it is divided into two parts by the lateral 
canal of the Garonne, which orosses the Tarn by way of an 
aqueduct a short distance above the town. It contains little 
of note except the abbey-church of St Pierre, a building of the 
15th rentury with a porch of the 12th century which is decorated 
with elaborate Romanesque carving unsurpassed in France. 
The cloister of the early 12th century adjoining the north side 
of the church is also one of the finest of its kind. Romanesque 
in I'haracler, it has pointed arches resting altcrnatel\’ on single 
and clustered columns with sculptured capitals. Among other 
remains of the abbey is the abbot's palace, which contains two 
halls ol the Romanesque period. St Martin, the oldest of the 
other churches of Moissac, dates from before the year looo. 
The town has a sub-prefecture, a tribunal of fir.st instance, 
a communal college lor boys, a library and a iriuseum. 
Trade, is in oil, wine, eggs, wool, iiotiltry and fruit (peaches, 
apricots, ikc.). 

The town owes its origin to an abbey probably founded in the 
7th century by St Amand, the friend of Dagobert. After being 
dp.va.stated by the Saracens, the abbey was restored by Louis 
of Aquitaine, son of Charlemagne. Subsequently it was made 
dependent on Ckiny, but in i6i8 it was secularized by Pope 
Paul Y., and replaced by a house of Augustinian monks, which 
was suppressed at the Revolution. The town, which was 
erected into a commune in the 13th century, was taken by 
Richard Cneur de Lion and by Simon de Montfort. 

MOISSAN, HENRI (1852-1907), French chemist, was liorn at 
Paris on the 28th of September 1852. Educated at the Museum 
of Natural History, he was successively professor of toxicology 
(1886) and of inorganic chemistry (1889) at the School of Phar¬ 
macy, and of general chemistry at the Sorbonne (1900). In 
1886 he succeeded in obtaining the element fluorine in the free 
state by the electrolysis of potassium fluoride and anhydrous 
hydrofluoric acid at a low temperature. Thence he was led to 
study the production of carbon in its three varieties and to 
attempt the artificial preparation of diamond, of which he was 
able to make some minute specimens (see Gems, H Artificial). 
In connexion with these experiments he developed the dectric 
furnace as a convenient means of obtaining very high tempera¬ 
tures in the laboratory; and by its aid he prepared many new 
compounds, especially carbides, silicides and borides, and 
melted and volatilized sub.stances which had previously been 
regarded as infusible. For his preparation of fluorine he was 
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awarded Hie Lacaee prize ip 1887, and in 1906 he obtained the 
Mobel prize lx chemistry., He died in Paris on the zoth of 
Eebraary 1997. 

.Hk pnhluhed woric* iactiide It FamUtetripw 11897) andXe Fhm 
p; CM eoppoti*. (i 9 m)> beeidek nuauiems Pepm in the tfoMhUt 
rendus and other scientific periodicals. A Trow de ckimie 'mifwedt 
in five volnmee was pubUshed under his direction in 1904-1^,!^ ' 

Hon,« town of Japan, on tlie Kiushiu.gide of tlie ^biinono' 
aeki Strait. The strait being only 1 m. in width, Moji a^ 
Shimonoseki would be practically the same pott .did not the 
swiftness of the current aloiu the latter shore make it con¬ 
venient for vessels to anchor off Moji. Moji is one of the places 
voluntarily opened by the Japanese for .purposes, of direct 
export. It is the starting-point of the Kiushiu railway, and 
as there is abundance of cod in its neighbourhood, it has become 
a town of considerable importance. In 1890 it was little more 
than a hamlet, but it had in 1901 a population of 35,274, and 
a considerable foreign trade. . 

MOJSISOVICS VON MOJ8VAR, JOHANN ADGDST GEORO 
EDMUND (1839-1907), Austro-Hungarian geologist and palae¬ 
ontologist, son of the surgeon Georg Mojsisovics von Mojsvar 
(1799-1860), was born at Vienna on the 18th of October 1839. 
He studied law in Vienna University, taking his doctor’s degree 
in 1864, and in 1867 he entered the Geological Institute, becom¬ 
ing chief geologist in 1870 and vicc-director in 1892. He retired 
in 1900, and died at Mallnitz on tlie 2nd of October 1907. He 
paid special attention to the cephalopoda of the Austrian Trias, 
and his publications include Das Gehirge um Hallstatt (1873- 
1876); Die Dolmnilrisse von Sudtirol und Venetien (1878-1880); 
GrmuUinien der Geologic von DasHien-Herzegowirui (1880) with 
E. Tietze and A. Bittner; Die Cephahfiodett der mediterranen 
Triasprovinz (1882); Die Cephalopoden der Hedlslatter Kalke 
(1873- 1903); and Beilrdge zur Kenntniss der ohertriadischen 
Cephalopodenfaunen des Himalaya (1896), With Melchior 
Ncumayr (1845-1890) he conducted the Beilrdge zur Paldoii- 
tologie und Geologic Orsierreich-Vngarns. In 1862. with Paul 
Grutimann and Dr Guido von Somniaruga, he founded the 
Austrian Alpine Club, and he also took part in establishing the 
German Alpine Glub, which combined with the former in 1873. 

MOKANNA (al-Moqanna', the Veiled), the name given to 
IJakim, or 'Atfi, a man of unknown parentage, originally a 
fuller in Merv, who po.sed as an incarnation of Deity, and headed 
a revolt in Rhorasan against the caliph MahdI. For about three 
years he sustained himself in the field against the troops of the 
caliph and for two years longer in his fortress of Sanam; then, 
reduced to straits in 779, he and his followers took poison and 
set fire to the forti ess. Much is related of his magical arts, espe¬ 
cially of a moonlike light visible for an enormous distance 
which he made to rise from a pit near Nakhshab. He is the 
hero of the first part of Moore’s Lalhi Rookh. 

MOKHA (Mocha, properly Makha), a town in Arabia on the 
Red Sea coast in 13“ 19' N. and 43" 12' E. J''ormerly the chief port 
for the Yemen coffee export, it has much diminished in im¬ 
portance. The coflec grown in the mountain districts of Haraz, 
Uden, and Ta'iz is now shipped at Ilodeda or Aden, though the 
article retains the trade name of “ Mocha." The town lies in 
a small bay 40 m. N. of Perim at the southern entrance to the 
Red Sea. The anchorage is not good, and the port is only used 
by native vessels. Seen from the sea the town has rather an 
imposing appearance, but a near review shows that the houses 
though large and built of stone are mostly in ruins. The 
neighbouring country is an arid plain without fresh water, the 
town being supplied by an aqueduct from the village of Muza, 
situated 16 m. to the cast. This is probably identical with the 
Muza of the Periplus, a great seat of the Red Sea trade in 
antiquity, which like Betel Fakih, Zubed and other old Tehama 
towns, formerly seaports, has long since been left by the receding 
sea. There is a Turkish kaimakam and a small garrison at 
Mokha, which is part of the civil district of Taiz in the vilayet 
of Yemen. 

MOKSHANY, a town of Russia, in the government of Penza, 
24 m. N.W. of the city of Penza. Pop. (1900), 10,710. The 
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African golden moles of the family Chrysochlnridae. In a still 
wider sense the name is applied to the Asiatic zokors and the 
African strand-moles, belonging to the order Kodentia, as well 
as to the Australian marsupial mole. 

The common mole is an animal about six inches in length, 
with a tail of one inch. The body is long and cylindrical, and, 
owing to the forward psition of the front limbs, the head 
appears to rest between the shoulders: the muzzle is long and 
obtusely pointed, terminated by the nostrils, which are close 
together in front; the minute eye is almost hidden by the fur; 
the ear is without a conch, opening on a level with the sur¬ 
rounding skin; the fore-limbs are rather short and very muscular, 
terminating in broad, naked, shovel-shaped feet, the palms 
normally directed outwards, each with five sub-equal digits 
armed with strong flattened claws; the hind-feet, on the contrary, 
are long and narrow; and the toes are provided with slender 
claws. The body is den.sely covered with soft, erect, velvety fur— 
the hairs uniform in length and thickne.ss, except on the muzzle 
and short tail, the former having some straight bristles on its 
sides, whilst the latter is clothed with longer and coarser hairs. 
The fur is generally black, with a more or less greyish tinge, or 
brownish-black, but various paler shades up to pure white have 
been observed. 

The food of the mole consists chiefly of earthworms, in pursuit 
of which it forms its well-known underground excavations. 
The mole is one of the most voracious of mammals, and, if 
deprived of fond, is said to succumb in from ten to twelve hours. 
Almost any kind of flesh is eagerly devoured by captive moles, 
which have been seen, as if maddened by hunger, to attack 
animals nearly as large as themselves, such as birds, lizards, frogs, 
and even .snakes; toads, however, they will not touch, and no 
form of vegetable food attracts their notice. If two moles be 
confined together without fond, the weaker is invariably devoured 
by the stronger. Moles take readily to the water—in this respect, 
as well as in external form, resembling their North American 
representatives, Bruce, writing in 1793, remarks that he saw 
a mole paddling towards a small island in the Loch of Clunic, 
180 ) ds. from land, on which he noticed molehills. 

The sexes come together about the second week in March, 
and the young -generally from four to six in numl)er- which 
are brought forth in about six weeks^ (|uickly attain their full 
size. 

Modi misconception has prevailed with regard to the structure 
ol the mole's " lortre-ss," i.e. the large breeding hillock, which is 
generally placed in bushes, or amid the roots of a tree; but a trust¬ 
worthy account, by Mr L. It. Adam.s, will be found in the Menmrs 
0/ the Maiuhesfer LiUtat\ and Philosophiral Society (igo-)), vol. 
xlvii., pi. 1, 

The geographical distribution of the mole exceeds that of all the 
other species ot the genus taken together. It extends from England 
to Japan, and from the Hovre-Fjeld Mountains in Scandinavia and 
the Middle iJwina region in Russia to southern Europe and the 
southern sloties of the Hinmlaya, where it occurs at an elevation of 
10,000 ft. In Great Britain ii is found as far north ns Caithness, 
but in Ireland and in the Western Isles oi Scotland (except Mull) 
It is unknown. (Sec Insectivora.) (G. E. D. ; 11 . L.*) 

nOLECDLE (from mod. l-at. molecula. the diminutive of 
moles, a mass), in chemistry and physics, the minutest particle 
of matter capable of separate cxi.stence. The word appears to 
have been invented during the 17th centuri-, and remained 
synonymous with “ atom " (Gr. aro/ios, from a-, privative, and 
n'ftmr, to cut) until the middle of the iqth century, when a 
difierentiation was established. “ Atom ” has mainly a chemical 
import, being defined as the smallest particle of matter which 
can take part in a chemical reaction; a “ molecule ” is composed 
of atoms, generally two or more. For the detailed chemical 
significance of these terms, see Chemistry; and for the atomic 
theory of the chemist (as distinguished from the atomic dr 
molecular theory of the physicist) see Atom; reference may 
also be made to the article Matter. 

The doctrine that mutter can be divided into, or regarded as 
composed of, di.screte particles (termed “ atoms ” by early 
writss, and " molecules ” by modern ones) has at all times 
played aa important part in metaphysics and natural science. 


The leading historical stages in the evolution of the modern 
conception of the molecular structure of matter are treated in 
the following passage from James Clerk Maxwell’s article Atom 
in the ptli edition of the Eney. Brit. 

" Atom' liToaosI is a body which cannot be cut in two. The 
atomic theory is a theory of the constitution of bodies which asserts 
that they are made up of atoms. The opposite theory is that of the 
homogeneity and continuity of bodies, and asserts, at least in the 
case ol bodies having no apparent organization, such, for instance, as 
water, that as we can divide a drop of water into two parts which 
arc each of them drops of water, so we have reason to believe that 
these smaller drops can he divided again, and the theory goes on 
to assert that there is nothing in the nature of things to hinder this 
process of division from being repeated over and over again, times 
without end. This is the doctrine of the infinite divisibility of 
bodies, and it is in direct contradiction with the theory of atoms. 

“ The atomists assert that after a certain number of such divisions 
the parts would be no longer divisible, because each of them would 
be an atom. The advocates of the continuity of matter as.sert that 
the smallest conceivable body has parts, and that whatever has 
parts may be divided. 

"in ancient times Democritus was the founder of the atomic 
theory, while Anaxagoras propounded that of continuity, under the 
name of the doctrine of hoinoeomeria POfioiofiipta). or of the similarity 
of the parts of a body to the whole. The arguments of the atomists, 
and Iheir replies to tliv objections of Anaxagoras, are to be found in 
Lucretius. 

" In modern times the study of nature has brought to light many 
properties of bodies which apjtear to depend on the magnitude and 
motions of their ultimate constituents, and the question of the exist¬ 
ence of atoms has once more become conspicuous among scientific 
inquiries. 

" We shall begin by stating the opposing doctrines of atoms and 
of continuity. The inost ancient pnilosopliers whose speculations 
are known to us se.em to have discussed the ideas ol number and of 
continuous magnitude, of space and time, of matter and motion, 
with a native power ol thought which has probably never been sur¬ 
passed. Their actual knowledge, however, and their scientific 
experience wore necessarily limited, because in their days the records 
of human thought were only begiuning to accuniulate. It is 
probable that the first exact notions of quantity were founded on the 
consideration of number. It is by the help of iiu.'nbers that conerele 
iiuantities are praciically measured and ealculaled. Now, number 
is di8eon|inuoHS. We pass from one numlier to the next per .saltum. 
The, maff itudes, on the other hand, which we meet with in geometry, 
are essentially continuous. Tlte attempt to apply numerical methods 
to the comparison of goomettica! quantities ka! to the doctrine of 
incommensurablcs, and to that of the infinite divisibility of space 
Meanwhile, the same considerations had not been applied to time, 
so that in the days of Zeno of Elea time was still regarded as made 
up ot a finite number of ' moments,'while space was eonfe.s.sed to 
lie divisible without limit. This was the state of opinion when tile 
celebrated arguments against the possibility of mol ion, of whieli 
that of Achilles and the tortoise is a specimen, were propounded by 
Zeno, and such, apparently, continued to lx- the .state of opinion 
till Aristotle pointed out ttiat time is diiisible without limit, in 
precisely the same sense that space is. And the slowness ol Hie 
development of scientific ideas may be estimated from the fact that 
Bayle does not see any force in 'this statement of Aristotle, but 
continues to admire the paradox of Zeno (Baylc's Dicitonary, art. 

' Zeno ’). Thus llie direction of true scientific progress was for niani- 
ages towards the recognition of the infinite divisihifitv of space and 
time. 

■' ft was easy to attempt to apply similar arguments to matter. 
If matter is extended and fills space, tile same mental operation liy 
which we recognize the divisibility of space may be applied, in imagi 
nation at least, to the matter which occupies .space. From tins 
point of view the atomic doctrine might be regarded as a relic of the 
old numerical way of conceiving magnitude, and tile opposite doc¬ 
trine of the infinite divisibility of matter might appear for a time 
tile most scientific. The atomists, on the other hand, asserted very 
strongly the distinction between matter and space. The atoms, 
they said, do not fill up the universe; there are void spaces between 
thciii. If it were not so, Lucretius tells us, there could be no motion, 
for the atom which gives way first must have some empty place to 
move into. 

“ ' Quapropter locus est intaetus, inane, vacansque 
Quod si nun esset, nulla ratione moveri 
Res possent; namque, officium quod corporis exstat, 

Oliicere atque obstare, id in Omni tempore adesset 
Omnibus : hand igitur qilicquam procedere posset, 
Principium quoniam cedendi nulla daret res.’ 

De rerum natura, i. 335. 

" The opposite school maintained then, as they have always done. 


‘ It will be noted that Clerk Maxwell’s " atom " and " atomic 
theory " have the significaace which we now attach to” molecule ” 
and “ molecular theory." 



MOLECULE 655 


that there is no vacuum—that every Mit of space is full of matter, 
that there is a universal plenum, and tnat all motion is like that of a 
fish in the water, which yields in front of the fish because the fish 
leaves room for it behind. 

“ * Cedore squaraigeris laticcs nitentibus aiunt 
Et liquidas aperire vias, quia post loca pLoces 
Linquant, quo possint cedentes confluere undae.’ 

Ibid, i, ^ 7 ^. 

“ In modern times Descartes held that, as it is of the essenre of 
matter to be extended in length, breadth and thickness, so It is of 
the essence of extension to be occupied by matter, for extension 
cannot be an extension of nothing. 

“ ' Ac proinde si quaeratur quid fiet, si Deus auferat orane corpus 
quod in alic^uo vase continetur, el nullum aliud in ablati locum 
venire pemiittal ? respondendum est, vasis latera sibi invicem hoc 
ipso fore contlgua. Cum enim inter duo corpora nihil interjacet, 
necesse est ul se mutuo tangant, ac manife.ste repugnat ut disteiit, 
sive ut inter ipsa sit distantia, et tamen ut ista distantia sil nihil; 
quia omnis distantia e.st modus extensionis, et ideo sine substantia 
extensa esse non potest .’—Principia ii. iti. 

“ This identification of extension with substance runs through the 
whole of Descartes's works, and it forms one of the ultimate founda¬ 
tions of the system of Spinoza. Descartes, consistently with this 
doctrine, denies the existence of atoms as parts of matter, which by 
their own nature are indivisible. He seems to admit, however, that 
the Deity might make certain particles of matter indivisible in this 
sense, that no creature should be able to divide them. These par¬ 
ticles, however, would be still divisible by their own nature, becau.se 
the Deity cannot diminish his own power, and therefore must retain 
liis power of dividing them. Leibniz, on the other hand, regarded 
his monad as the ultimate element of everything. 

” There are thus two modes of thinking about the constitution of 
bodies, which have had their adherents both in ancient and in modern 
times. They corre.spond to the two methods of regarding quantity 
—the arithmetical ami the geometrical To the atomist the true 
method of estimating the quantity of matter in a hody is to count the 
atoms of it. The void spaces between the atoms count for nothing. 
To those who identify matter with extension, the volume of space 
occupied by a body is the only measure of the quantity of matter 
in it. 

" Of the different forms of the atomic theory that of K, J, 
Boscovich may lie taken as an example of the purest monadism. 
According to Itoscovich matter is made up of atoms. Each atom 
is an indivisible point, having position in space, capablo^ motion 
in a continuous path, and possessing a certain mass. Whereby a 
certain amount of force is required to produce a given change, of 
motion. Besides this the atom is endowed with potential force, 
that is to say, that any two atoms attract or r^l each other 
with a force depending on their distance apart. Tlic law of this 
force, for nil distances greater than say the thousandth of an inch, 
is an attraction varying as the inverse square of the distance. For 
smaller distances the force is an attraction for one distance and a 
repulsion for another, according to some law not yet discovered. 
Boscovich himself, in order to obviate the possibility of two atoms 
ever being in the same place, asserts that the ultimate force is a 
repulsion which increases without limit as the distance diminishes 
without limit, so that two atoms can never coincide. But this 
seems an unwarrantable concession fo the vulgar opinion that two 
liodies cannot co-exist in the same place. This opinion is deduced 
from our experience of the behaviour of bodies of sensible size, 
but we liave no experimental evidence that two atoms may not some¬ 
times coincide. For instance, if oxygen and hydrogen combine 
to form water, we have no experimental evidence that the molecule 
of oxygon is not in the very same place with the two molecules of 
hydrogen. Many persons cannot get rid of the opinion that all 
matter is extended in length, breadth and depth. This is a pre¬ 
judice of the same kind with the last, arising from our experience 
of bodies consisting of immense multitudes of atoms. The system 
of atoms, according to Boscovicli, occupies a certain region of space 
in virtue of tlie forces acting between the component atoms of the 
system ami any other atoms when brought near them. No oilier 
system of atoriis can occupy the same region of space at the same 
time, because before it could do so the mutual action of tlie atoms 
would have caused a repulsion lietween tlie two systems insuperable 
by any force wliicli we, can command. Thus, a number of soldiers 
with firearms may occupy an extensive region to the exclusion of the 
enemy’s armies, though the space filled by their bodies is but small. 
In this way Boscovich explained the apparent extension of bodies 
consisting of atoms, each of which is devoid of extension. According 
to Boscovich’s theory, all action between bodies is action at a dis¬ 
tance. There is no such thing in nature as actual contact between 
two bodies. When two bodies are said in ordinary language to be in 
contact, all that is meant is that they are so near together that the 
repulsion between the nearest pairs of atoms belonging to the two 
bodies is very great, . . . 

" Thus, in Boscovich’s theory, the atom has continuity of existence 
in time and space. At any instant of time it is at some point of 
space, and it is never in more than one place at a time. It passes 
from one place to another along a continuous patli. It has a definite 


mass which cannot be increased or diminished. Atoms are endowwl 
with the power of acting on one another by attraction or repulsion, 
the amount of the force depending on the distance between them. 
On the other hand, the atom itself has no parts or dimensions. In 
its geometrical aspect it is a mere geometrical point. It has no 
extension in space, it has not the so-called property of Impene¬ 
trability, for two atoms may exist in the same place. This we may 
regard ^ one extreme of the various opinions amut the constitution 
of bodies. 

" The opposite extreme, that of Anaxagoras—the theory tlial 
bodies apparently homogeneous and continuous are so in reality— 
is, in its extreme form, a theory incapable of development. To ex¬ 
plain tlie properties of any substance by this theory is impossible. 
We can only admit the observed properties of such substance as 
ultimate facts. There is a certain stage, however, of scientifii 
progress in which a method corresponding to this theory is of service. 
In hydrostatics, for instance, we define a fluid by means of one ol 
its known properties, and from this definition we. make the system 
of deductions which constitutes the science of hydrostatics. In 
this way the science of hydrostatics may be built upon an experi¬ 
mental basis, without any consideration of the constitution of a 
fluid as to whether it is molecular or continuous. In like iiiaiiDor, 
after the French matliematicians had attempted, with more or less 
ingenuity, to construct a theory of elastic solids from the hypothesis 
that they consist of atoms in equilibrium under the action of their 
mutual forces, Stokes and others showed that all the results of this 
hypothesis, so far at lea.st as they agreed with facts, might be deduced 
from the postulate that elastic bodies exist, and irom the hypothesis 
that the smallest portions into wliicli we can divide them are sensibly 
homogeneous. In this way the principle of continuity, which 
is the basis of the method of Fluxions and the whole of modem 
mathematics, may be applied to the analysis of problems connected 
with material bodies by assuming them, for the purpose of this 
analysis, to be homogeneous. All that is required to make the results 
applicable to the real case is that the smallest portions of the sub¬ 
stance of which we take any notice shall be sensibly of the same kind. 
Thus, if a railway contractor has to make a tunnel through a hill of 
gravel, and if one cubic yard of the gravel is so like another cubic 
yard tliat for the purposes of the contract they may be taken as 
equivalent, then, in estimating the work required to remove the 
gravel from the tunnel, he may, witliout fear of error, make his 
calculations as if the gravel were a continuous substance. But if 
a worm lias to make his way Ihrough the gravel, it makes the greatest 
possible dilTereiice to him whether he tries to push right against 
a piece of gravel, or directs his course tliroiigh one of the intervals 
fictween tlie pieces; to him, therefore, the gravel is by no means a 
homogeneous and continuous sulistance. 

" In the same way, a theory tliat some particular substance, say 
water, is homogeneous and continuous may he a good working 
theory up to a certain point, but may fail when we come to deal 
with quanlilies so minute or so attenuated that their heterogeneity 
of structure comes into prominence. Whether this heterogeneity of 
structure is or is not consistent with homogeneity and continuity 
of substance is another question. 

" The extreme form of the doctrine of continuity is that stated by 
Descartes, who maintains that the whole universe is equally full of 
matter, and that this matter is all of one kind, having no essential 
property besides tliat of extension. All the properties whicli we 
perceive in matter lie reduces to its parts being movable among one 
another, and so capable of all the varieties which we can perceive 
to follow from the motion of itsparts (Principia. ii. 23). Descartes's 
own attempts to deduce the tiitterent qualities and actions of bodies 
in tliis way arc not of much value. More than a century was 
required to invent methods oi investigating the conditions of the 
motion of systems of bodies sucli as De.scartcs imagined. But the 
hydrodynaiiiieal discovery of Helmholtz that a vortex in a perfect 
liquid possesses certain permanent characteristics has been applied 
by Sir W. Thomson (Lord Kelvin) to form a theorv of vortex atoms 
in a homogeneous, incompressible and frictionless liquid. 

The Moi.F.ct'LAR Structure of Matter 

An entirinotis mass of experimental ei idcnce now show.s quite 
t'ondusively that matter cannot be regarded as having a con¬ 
tinuous structure, but that it is ultimately composed of discrete 
parts. The smallest unit of matter with which physical pheno¬ 
mena are concerned is the molecule. When chemical phenomena 
occur the molecule may he divided into atoms, and these atoms, 
in the presence of electrical phenomena, may themselves be 
further divided into electrons or corpuscles. It ought accordingly 
to be possible to explain all the non-electrical and non-chemical 
properties of matter by treating matter as an aggregation of 
molecules. In point of fact it is found that the properties which 
arc most easily explained are those connected with the gaseous 
state; the explanation of these properties in terms of the mole¬ 
cular structure of matter is the aim of the “ Kinetic Theory of 
Gases.” The results of this theorv have placed the molecular 
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conception of matter in an indisputable position, but even I better need not cause surprise when it ia stated that the quantities 
without this theory there is such an accumulation of electrical | are calculated on the hypothesis that the molecules are spherical 
and optical evidence in favour of the molecular conception of ; in shape. This hypothesis is introduced for the sake of sim- 

matter that the tenability of this conception could not be >—• .- i. . . n;k..( : , 

regiwded as open to question. 

The Scale of Molecular Structure. —Apart from speculation, 
the first definite evidence for the molecular structure of matter 
occurs when it is found that certain physical phenomena clmnge 
their whole nature as soon as we dci with matter of which the 
linear dimensions are less than a certain amount. As a single 
instance of this may be mentioned some experiments of l.ord 
Rayleigh (Proc. Roy. Soc., 1890, 47, p. 364), who found that 
a film of olive oil spread over the surface of water produced a 
perceptible effect on small floating pieces of camphor, at places 
at whicli the thickness of the film was io’6 x 10 “ ems,, but 
produced no perccptilile effect at all at places where the thickness 
of the film was 8'i x 10 '' cms. Thus a certain phenomenon, 
of the nature of capillary action, is seen to depend for its existence 
on the linear dimensions of the film of oil; the physical properties 
of a film of tltickness io'6 x 10' “ cms. are found to be in some 
way qualitatively different from those of a film of thickne.ss 
8-1 X 10 ■ * cms. Here is proof that the film of oil is not a con¬ 
tinuous homogeneous structure, and we are led to su.spcrt that 
the scale on which the structure is formed has a unit of length 
comparable with 8 x 10 ‘" cms. The probability of this con¬ 
jecture is strengthened when it Is discovered that in all pheno¬ 
mena of this type the critical length connected with the stage 
at which the phenomenon changes its nature is of the order of 
magnitude of 10cms. 

Lard Rayleigh {Phil. Mag. 1890 [5], 30, p. 474) has pointed 
out that the earliest known attempt to estimate the size of 
molecules, made by Thomas Young in 1805, was based upon the 
consideration of phenomena of the kind just mentioned. Dis¬ 
cussing the theory of capillary attractions. Young * found that 
at a rough estimate “ the extent of the cohesive force must be 
limited to about the aso'tiiHionth at> inch " (=- 10'' cms.), 
and then argues that “ within similar limits of uncertainty we 
may obtain something like a conjectural estimate of the mutual 
distance of the particles of vapours, and even of the actual 
magnitude of the elcmcntor)' atoms of li(iuids. ... It appears 
tolerably safe to conclude that, whatever errors may have 
affected the determination, the diameter or distance of the 
particles of water is between the two thousand and the ten 
thousand millionth of an inch" (■= between ‘125 x io'“ and 
•025 X 10 “ cms.). 

The best estimates which we now possess of the sizes of mole¬ 
cules arc provided by calculations ba.sed upon the kinetic theory 
of gases. In the following table are given the values of the 
diameters of the molecules of six substances with which it. is 
easy to experiment in the gaseous state, these values being 
calculated in different ways from formulae supplied by the 
kinetic theory. 



Piuineter calculated by the kinetic theory ufgaseh. 


Gai. 

From devia¬ 
tion!] front 
Hoyle H law, 

^VoIn cp- 
ofticient of 
vjHcosity. 

I<'rum CO- 
rfftcient of 
conduction of 
heat. 

Frtim CO- 
efTn'iein of 
dilTubiun. 

.. 

Mean value. 

Uydrogen 
Carbon 
monoxide 
Nitrogen . 
Air . . 

2 03 A 10 - 

205>, 10-“ 


2 02 ^.10 * 

2‘03 X lo'^ 

312 X TO“^ 
2‘90 X Io-« 

20 OXIO-* 
2 QOX 10 -“ 

rSOX 10-“ 

274x10-6 
274 XlO-6 
272 X 10-“ 

2-92 X 10-6 

2'Sfj X lo-tt 
2’i)2 XlO-^ 
2'83 X 10““ 

Oxygen 
Cariion 
dioxide . 

3’00 V 10-8 

2 ' 8 i X Io-“ 

3'47X io-“ 

2-38 X 10-6 

3'58xto-6 

270x10-6 

3-28;;io-6 

2 70 X BO-** 

3‘.33Xio-« 


The agreement of the values obtained for the same quantity 
by different methods provides valuable confirmation of the 
truth of the molecular theory and of the validity of the methods 
of the kinetic theory of gases. That the results do not agree even 

- " On the Cohesions of fluids," Phil, 'Item. (i8os); Young's 
CoU, i. 461. 


plicity, but i.s known to be unjustifiable in fact. What is given 
by the formulae is accordingly the mean radius of an irregularl\ 
shaped .solid (or, more probably, of the region in which the fiekl 
of force surrounding such a solid is above a certain intensity), 
and the mean has to be taken in different ways in the different 
phenomena. This and the difficulty of obtaining accurate 
experimental results fully account for the differences inter se 
in the values of the quantities calculated. 

Heal a Manifestation of Molecular Motion .—An essential 
feature of the modern view of the structure of matter is that 
the molecules are supposed to be in rapid motion relatively to 
one another. We are led to this conception by a number of 
experimental results, some of which will be mentioned later. 
We are compelled also to suppose that the motion assumes 
different forms in different sub.stances. Roughly speaking, it 
is found that there are three main types of molecular motion 
corresponding to the three states of matter—solid, liquid and 
gaseous. That the distances traversed by the molecules of a 
solid are very small in extent is shown by innumerable farts 
of everyday observation, as for instance, the fart that the surface 
of a finely carved metal (such as a plate used for steel engraving) 
will retain its exact shape for centuries, or again, the fact that 
when a metal body is coated with gold-leaf the molecules of the 
gold remain on its surface indefinitely; if they moved through 
any but the smallest distances they would soon become mixed 
with the molecules of the ba.ser metal and diffused through its 
interior. Thus the molecules of a solid must make only small 
excursions about their mean positions. In a gas the state of 
things i.s very different; an odour is known to spread rapidly 
through great distances, even in the stillest air, and a ga.scous 
poison or corrosive will attack not only those objects which are 
in contact with its source but also all those which can be reached 
by the rnotion of its molecules. 

As a Preliminary to examining further into the nature of 
molecular motion and the differences of character of this motion, 
let us try to picture the state of things which would exist in 
a mass of solid matter in which all the molecules are imagined 
to be at rest relatively to one another. The fact that a solid 
body in its natural state is capable both of compression and 
of dilatation indicates that the molecules of the body must not', 
be supposed to be fixed rigidly in jwsition relative to one anoth^ 
the further fact that a motion of either compression or of dilata¬ 
tion is opposed by forces which ore brought into play in the 
interior of the solid suggests that the position of rest is one in 
which the molecules are in stable equilibrium under their 
mutual forces. Such a mass of imaginary matter as wc are now 
considering may be compared to a collection of heavy particles 
held in position relativelv to one another by a .system of light 
spiral springs, one spring being supposed to connect each p.air 
of adjacent particles. Let two such masses of matter 
be suspended by strings from the same point, and 
then let one mass be drawn aside, pendulum-wise, 
and allowed to impinge on the other. After impact 
the two masses will rebound, and the process may 
be repeated any number of times, but ultimately 
the two masses will be found again hanging in con¬ 
tact side by side. At the first impart each layer of 
surface molecules which takes the shock of the 
impact will be thrust back upon the layer behind 
it: this layer will in this way be set into motion 
and so influence the layer still further behind; 
and so on indefinitely. The impart will accordingly 
result in all the molecules being set into, motion, 
and by the time that the masses have ceased impinoiiig 
on one another the molecules of which they are (j Wlaifa id 
will be performing oscillations about their of 

equilibrium. The lactic energy with which the^yimag mass 
originally impinged on that at rest is now repra|H)M by the 
enagy, kinetic and potentiial, of the small motions of the 
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individual molecules. It is known, however, that when two 
bodies impinge, the kinetic energy which appears to be lost 
from the ma.ss-motion of the bodies is in reality transformed 
into heat-energy. Thus the molecular theory of matter, as we 
have now pictured it, leads us to identify heat-energy in a body 
with the energy of motion of the molecules of the body relatively 
to one another. A body in which all the molecules were at rest 
relatively to one another would be a body devoid of heat. This 
conception of the nature of heat leads at once to an absolute 
zero of temperature—a temperature of no heat-motion—which 
is identical, as will be seen later, with that reached in other 
ways, namely, about - 273" C. 

The point of view which has now been gained enables us to 
interpret most of the thermal properties of solids in terms of 
molecular theory. Suppose (or instance tliat two bodies, both 
devoid of heat, are placed in contact with one another, and 
that the surface of the one is then rubbed over that of the other. 
The molecules of the two surface-layers will exert forces upon 
one another, so that, when the rubbing takes place, each layer 
will set the molecules of the other into motion, and the energy 
of nibbing will be used in establishing this heat-motion. In 
this we sec the explanation of the phenomenon of the generation 
of heat by friction. At first the heat-motion will be confined 
to molecules near the rubbing surfaces of the two bodies, but, 
as already explained, these will in time set the interior molecules 
into motion, .so that ultimately the heat-motion will become 
spread throughout the whole mass. Here we have an instance 
of the conduction of heat.' When the molecules are oscillating 
about their equilibrium positions, tliere is no reason why their 
mean distanee apart should be the same as when they are at 
rest. This leads to an interpretation of the fart that a change 
of dimensions usually attends a change in the temperature of 
a substance. Suppose for instance tltat two molecules, when 
at rest in equilibrium, arc at a distance a apart. It is very 
piossible that the repulsive force they exert when at a distance 
a-€ may be greater than the attractive force they exert when 
at a distance a + e. If so, it is clear that their mean distance 
apart, averaged through a sufficiently long interval of jtheir 
motion, will be greater than a. A body made up of molecules of 
this kind will expand on heating. 

As the temperature of a body increases the average energy 
of the molecules will increase, and therefore the range of their 
excursions from their positions of equilibrium will increase also. 
At a certain temperature a stage will be reached in which it 
is a frequent occurrence for a molecule to wander so far from its 
position of equilibrium, that it does not return but falls into a 
new position of equilibrium and oscillates about this. When 
the body is in this state the relative positions of the molecules 
are not permanently fixed, so that the body is no longer of 
unalterable shape : it has assumed a plastic or molten condition. 
The substance attains to a perfectly liquid state as soon as the 
energy of motion of the molecules i.s such that there i.s a eonstant 
rearrangement of position among them. 

A molecule escaping from its original position in a body will 
usually fall into a new position in which it will be held in 
equilibrium by the forces from a new set of neighbouring mole¬ 
cules. But if the wandering molecule was originally close to 
the surface of the body, and if it also happens to start off in the 
right direetion, it may escape from the body altogether and 
describe a free path in space until it is checked by meeting a 
second wandering molecule or other obstacle. The body is 
continually losing mass by the loss of individual molecules in 
this way, and this explains the process of evaporation. More¬ 
over, the molecules which escape arc, on the whole, those with 
the greatest energy. The average energy of the molecules of 
the liquid is accordingly lowered by evaporation. In this we see 
the explanation of the fall of temperature which accompanies 
evaporation. 

When a liquid undergoing evaporation is contained in a closed 
vessel, a molecule which has left the liquid will, after a certain 

■ Other procasses also help in the conduction of heat, especially 
in substances which are conductors of electricity 


number of collisions with other free molecules and with the sides 
of the vessel, fall back again into the liquid. Thus the process 
of evaporation is necessarily accompanied by a process of recun- 
densation. When a stage is reached such that the number of 
molecules lo.st to the liquid by evaporation is exactly equal to 
that regained by condensation, we have a liquid in equilibrium 
with its own vapour. If the whole liquid becomes vaporized 
before this stage is attained, a state will exist in which the vessel 
is occupied .solely by free molecules, describing paths which 
are disturbed only by encounters with other free moleeulcs or 
the sides of the vessel. This is the conception which the 
molecular theory compels us to form of the gaseous state. 

At normal temperature and pressure the density of a substance 
in the gaseous state is of the order of one-thousandth of the 
density of the same substance in the solid or liquid state. It 
follows that the average distance apart of the molecules in the 
gaseous state is roughly ten times as great as in the solid or 
liquid state, and hence that in the gaseous .state the molecules 
are at distances apart which are large compared with their 
linear dimensions. (If the molecules of air at normal tem¬ 
perature and pressure were arranged in cubical order, the edge 
of each cube would be about 2‘g x io~^cms.; the average 
diameter of a molecule in air is 2'8 x 10 cms.) Further 
and very important evidence as to the nature of the gaseous state 
of matter i.s provided by the experiments of Joule and Kelvin. 
These experiments showed that the change in the temperature of 
a gas, consequent on its being allowed to stream out into a 
vacuum, is in general very slight. In terms of the molecular 
theory this indicates that the total energy of the gas is the sum 
of the separate energies of its different molecules; the potential 
energy arising from intermolecular forces between pairs of 
molecules may be treated as negligible when the matter is in 
the gaseous state. 

These two simplifying facts bring the properties of the gaseous 
state of matter within the range of mathematical treatment 
The kinetic theory of gases attempts to give a mathematical 
account, in terms of tlie molecular structure of matter, of all 
the non-chemical and non-electrical properties of gases. The 
remainder of this article is devoted to a brief statement of the 
methods and results of the kinetic theory. No attempt will 
be made to follow the hi.storic order of development, but the 
present theory will be set out in its most logical form and order. 

The Kinetic Theory of Gases. 

A number of molecules moving in obedience to dynamical 
laws will pass through a series of configurations which can be 
theoretically determined as soon as the .structure of each molecule 
and the initial position and velocity of every part of it arc known. 
Th determination of the series of configurations developing 
out of given initial conditions is not, however, the problem of 
the kinetic theory: the object of this theory is to explain the 
general properties of all ga.ses in terms only of their molecular 
structure. We are therefore called upon, not to trace the series 
of configurations of any single gas, .starting from definite initial 
conditions, but to search for features and properties common 
to all series of onfigurations, independently of the particular 
initial conditions from which the gas may have started. 

We bcRin with a general dynamical theorem, whose special appli¬ 
cation, when the dynamical system is identified witli a gas, will 
appear later. Let y,. be the generalized co- 

ordimitcs of any dynamical system, and let p.^,.. .f)„ 
be the corresponding momenta. If the system is 
supposed to obey the conservation of energy and (o move solely 
uncler its own internal forces, the changes in the co-ordinates and 
mumcnUi can be found from the Hamiltonian equations. 


where cnotes &c., and E is the total energy expressed as 

a function of />], ?,,. • . P^, ?». When the initial values of f)„ ?,. .. 
pn. are given, the motion can be traced completely from these 
equations. 

Let us suppose that an infinite number of exactly similar sy.stcms 

start simultaneously from all possible values of p,, 0. p„, q„, 

each moving solely under its own internal forces, and therefore in 
accordance with equations (i). Let ns confine our attention to those 
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systems for which the initial values of q„ lie within 

a range such that 

Pi is between p, and pj+dpj 
Ji (yi+<f?„andsoon. 

Let the product dp, dj, . . ■ dp„ iiq„ be spoken of as the " extension " 
of tliis range of values. 

After a time dt the value of p, will have increased to p^-^ p^dt, 
where is given by e(|uation.s (i), and there will be similar changes 
in p„ . . . q„. thus after a time dt the values of the co¬ 
ordinates and momenta of the small group of systems under con¬ 
sideration will lie within a range such that 

Pi is between p, -I- p,dt and p, -I- dp, -f ^p, + ^Idp,^! 

?1 .. O ?1 + >. Ji i '^1 + 

and so on. Thus the extension of the range after the interval dt is 
dp.(i+;^;df)d„(r+g.df). . . 
or expanding as far as first powers of dt, 
dpidq,. .. + 

I rom equations (i), we find that 

% , „ 

+ ()?, 

HO that the exteORion of the new range is scon to be dp.dq^ , . , dpudon^ 
and therefore equal to the initial extension. Since tne values of tnc 
co-ordmates and momenta at any instant during the motion may be 
treated as " initial values, it is clear that the “ extension *’ oi the 
ra^c must remain constant throughout the whole motion. 

Inis result at once disposes of the possibility of all the systems 
acquiring any eonimon characteristic in the course of their motion 
through a tendency for their co-ordinates or momenta to concentrate 
about any particular set, or series of sets, of values. But the result 
goes further than this. Let us imagine that the systems ^d the 
initial values of their co-ordinates and momenta so arranged that the 
number of systems for which the co-ordinates and momenta were 
within a given range was proportional sinqily tu the extension of 
the range. Then the result proves that the values of the co¬ 
ordinates and momenta remain distributed in this way throughout 
the whole motion of the systems. Thus, if there is any character¬ 
istic which is common to the; systems after the motion has been 
in progress loi any interval of time, this same characteristic must 
equally have been common to all the systems initially. It must, 
in fact, be a characteristic of all possible states of the systems. 

It is accordingly clear that there can be no property common to 
all systems, but it can be shown that when the system contains 
a gas (or any other aggregation of similar molecules) as part of it 
there are properties wfch arc common to all possible states, except 
tor a number which form an insignificant fraction of the whole. 
These properties arc found to account for the physical properties of 
gases. 

Let the whole energy E of the system be supposed equal to Kj f 
where Rj is of the form 

Eq « ^ + . . . -f 

-f f + . . . + (2) 

where (>,,0^, ... 0 k and similarly ij)., are any momefila 

or functions of the co-ordinates and momenta or co-ordinates alone 
which are subject only to the condition that they do not enter into 
the coefficients a,, o^, &c. 

In this expression the first line may be supposed to represent the 
energy (or part of the energy) of s similar molecules of a xirid which 
we shall call the first kind, the terms 4(mw“-f wjj"-|- being 
the kinetic energy of translation, and the remaining terms arising 
from energy of rotation or of internal motion, or from the energy, 
kinetic and potential, of small vibrations. The second line in Rj 
will reprcsiiil the energy (or part of the energy) of 5' .similar mole¬ 
cules of the second kind, and so on. It is not at present fteccasary 
to suppose that the molecules are those of substance.s in the gaseous 
state. Considering only those states of the system which nave a 
given value ol F..^, it can be proved, as a theorem in pure mathematics,^ 
that when 5, s', . . . arc very large, then, for’ all states except an 
infinitesimal fraction of the whole number, the values of «, e, w lie 
within ranges such that 

(i) the values of « (and similarly of v, if^) are distributed among 
tile s molecules of the first kind according to the law of trial and error; 
.ind similarly of course lor the molecules of other kinds : 

(ii) ajmw'* 


s' 




(3) 


i Kee Jeans, Dynamical Theory 0/ (jMes (1904), ch. v. 


A stats of the system in which these two properties are true 
will be called a " normal state other states will oe spoken of as 
'' abnormal." Let all possible states of the system be 
divided into small ranges of equal extension, and of 


The Normal 
StMta, 


these let a number P correspond to normal, and a number ‘ 
p to abnormal, states. What is proved is that, as s, s', ... become 
very great, the ratio Vjf> becomes infinite. Considering only 
systems starting in the p aonormal ranges, it is clear, from the fact 
that the extensions of the ranges do not change with the motion, 
that after a sufficient time most of those systems must have passed 
into the P normal ranges. Speaking loosely, we may say that there 
is a probability P/(P -f p), amounting to certainty in the limit, that 
one of these systems, selected at random, will be in the normal state 
after a sufficient time has elapsed. Again, considering the systenLs 
which start from the P normal ranges, we see that there is a prob¬ 
ability p/(P -b p) which vanishes in the limit, that a system Kclected 
at random from the.se will be in an abnormal state after a sufficient 
time. Thus, subject to a probability of error which is infinitesimal 
in the limit, we may state as general laws that— 

A system startinq from an abnormal state tends to assume the normal 
state ; while 

A system starting from the normal state will remain in the normal 
state. 

It will now bo found that the various properties of gases follow 
from the supjiosilion that the gas is in the normal state. 

If each of the fractions (3) is put equal to 1/4A, it is readily found, 
from the first projicrty of the normal .slate, that, of the 
s molecules of tlie first kind, a number tributiooof 

5^/{/rWyir^c(4) Velocltlea, 
have velocities 0/ which the com]x>nents lie botwoon u and u j dv, 
V and v-} rft’, w and w { dw', w'hilc the corresponding numl>er of mole¬ 
cules of the second kind is, similarly, 

s' J e ~ + T*** + ^}dudvtlw. (3) 

If c is the resultant velocity of a molecule, so that 
it is readily found from formula (4) that the number of molecules 
of the first kind of which tlio resultant velocity hes between c and 
C-\ dc IK 

4^5 ^(A^Vir’‘) f ■ {it) 

These formulae express the " law of distribution of velocities " 
in the normal state : the law- is often called Maxwell's Law of Dis¬ 
tribution. 

If denote the mean value of Hveraged over the 

5 molecules of tlie fir.st kind, equations (3) nmy iie written in the form 

~ 4 — 4 =• . . =i/4A» (?) HaulpartD 

showing that the mean energy represented by each 
term in T.^ (formula i) i.s the same. These wiuations Baargy. 
express the " law of eejuipartition of energy,' commonly spoken 
of as the Maxwetl-HoUzmann Law. 

The law of equipartition .shows that the various mean energies 
of difierent kinds are all equal, each being measured by the quantity 
1/4/1. We have already seen tlial the moan energy in- 
creases with the temperature: it will now be supposed 
that the mean energy is exactly projxirtional to the 
temperature. The complete justification for this supposition will 
appear later: a partial justification is obtained as soon as it is seen 
how many physical laws can be explained by it. We accordingly 
put 1/2/1 — RT, where T denotes the temperature on the absohit( 
scale, and then have equations (7) in the form 

— Hit- - r . , . — KT. (6j 


When a system is composed of a mixture of difierent kinds of 
moleculevS, the fad that h is the same for each constituent [ci. 
formulae (5) and (6)1 shows Uiat in the normal slate the different 
substances are all at the same temperature. For instance, if the 
system is coinposi'd of a gas and a solid boundary, some of the terms 
in expression (2) may be supposed to represent the kinetic energy of 
the molecules ol the boundary, so that equations (7) show that in 
the normal state the gas has tne same temperature as the boundary. 
The process of equaliration of temperature is now seen to be a speciid 
form of the process of motion towards the normal .state : the general 
laws which have been stated above in connexion with the normal 
state are seen to include as special cases the following laws :— 

Matter originally at non-uniform temperature tends to assume a 
uniform temperature ; while 

Matter at uniform temperature will remain at uniform temperature. 

It will at once be apparent that the kinetic theory of matter enables 
us to place the second law of thermodynamics upon a purely dynami¬ 
cal basis. So far it has not been necessary to suppose tne matter 
to be in the gaseous state. We now pass to the consideration of laws 
and properties which are peculiar to the gaseous state. - 

A simple approximate calculation of the pressure exerted by a 
gas on its containing vessel can be made by supposing that the mole¬ 
cules are so small in comparison with their distances . 

apart that they may be treated as of infinitesimal size. - 
Let a mixture of gases contain per unit volume v mole¬ 
cules of the first kind, of the second kind, and so on. Let 
US fix our attention on a small area (fS of the boundary of the 
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vessel, and let co-ordinate axes be taken such that the origin is in 
dS, and the axis of x is the normal at the origin into the gas. The 
number of molecules of the first kind of gas, whose components 
of velocity lie within the ranges between m and v+du, v and 
w and ui+dw, will, by formula (5), be 

n ^ {hhrfi/ifi) s -*'"(»“++^idudvdw (9) 

per unit volume. Construct a small cylinder inside the gas, having 
da as base and edges such that the projections of each on the co- 
oiriinatc axes are udl, vdt, wdt. ^ch of the molecules enumerated 
in expression (9] will move parallel to the edge of this cylinder, and 
each will describe a length equal to its edge in time di. Thus 
each of these molecules which is initially inside the cylinder, will 
impinge on the area <(S within an interval dt. The cylinder is of 
volume u (ft (fS, so that the product of this and expres.sion (9) must 
give the numl»r of impacts between the area rfS and molecules of 
the kind under consideration within the interval dt. Each impinging 
molecule exerts an impulsive pressure equal to mu on tlic boundary 
before the component of velocity of its centre of gravity normal to 
the boundary is reduced to zero. Thus the contribution to the total 
impiilsive pressure exerted on the area dS in time dt from this cause 
is 

mtt X udtda X Ps/(h‘'m’lir')e •'*’«("“+’*+"^1 durfudie. (10) 

The total pressuii' exerted in bringing the centres of gravity of 
all the colliding molecules to rest normally to the boundary is ob¬ 
tained by first integrating this expreasion with respect to u.v.ui, 
the limits being all values for which collisions are po.ssiblc (namely 
Iriim - CO to 0 lor «, and from — 00 to 1 00 for e and w), and then 
summing for all kinds of molecules in the gas. Further impulsive 
pressures are required to restart into motion all the molecules which 
nave undergone collision. The aggregate amount of these pressures 
is clearly the sum of the momenta, normal to the boundary, of all 
molecules which have left dS within a time dl, and this will be given 
by expression (lo), integrated with respect to m from o to co , and 
with resiiect to v and w from —00 to + no , and then summed for all 
kinds of molecules in the gas. On combining the two parts of the 
pressure which have been calculated, the aggregate impulsive 
jiressure on dS in time dt is found to be 
+• » _ 

VdfdS JJJ f tini'-dudvdw, 

wiicrc J denotes .summation over all kinds of molecules. This is 
equivalent to a steady pressure p, per unit area where 

H tr 

Pi =• S J II "“imii^dudvdui. 


AloteeulMr 

Veloclllet. 


Clearly the integral is the sum of the values of M!«° for ail the 
moieculcs oi the first kind in unit volume, thus 

p f mu“ I- p'iPifi d . . (tl) 

On substituting from equation.s (7) and (H), this expression assumes 
the forms 

p (s -f k' -f . . .l/z/i (12) 

^ p' + .. .)RT. (13) 

The number of molecules per unit volume in a gas at normal lein- 
jicrature and pressure is known to be about 2 75 X lo’*. If in formula 
{13) we putp foil X io“, (k r'-f . . .) — X 10'" 
T-=273.weobtain R-=-1-35 X to “'"and this enables us 
to determine tlie mean velocities produced by heal 
motion ill molecules of any given mass. For molecules of known 
gases the calculation is still easier. If p is the density correspond¬ 
ing to pressure p, we find that formula (lij assumes the form 
p VC", 

where C is velocity siicii that the gas would have its actual transla¬ 
tion d energy it each molecule moved with the same velocity C. By 
substituting experimentally determined pairs of values of p and p 
we can calculate C for diflerent gases, and so obtain a knowledge 
of tlip magnitudes oi tlie molecular velocities. For instance, it is 
found that 

n" Cent. C —iHs.qoo cms. per sec. 

15° „ C= 49,800 ,, „ „ 

mercury vapour at 11" „ C= 18,500 „ „ „ 


for hydrogen at 
,, air 


and other velocities can readily be calculated. 

From the value R 1 -35 X lo it is readily calculated that a mole¬ 
cule, or aggregation of molecules, of mass lu '" grammes, ought to 
, have a mean velocity of abouf 2 millimetres a second at 

•Browalma _ qs (_•_ cjuch a velocity ought accordingly to be set up in a 
MovenuatM. of io-“grammesmassimmer3edinairorliquid 

at cF C., by the. continual jostling of the surrounding molecules or 
particles. A particle of this mass is easily visible microscopically, 
and a velocity of 2 mm. per .second would of course be visible if 
continued for a sufficient length of time. Each bombardment will, 
however, change the motion of the particle, so that changes are too 
frequent for the separate motions to be individually visible. But 
it can be shown that from the aggregation of these sejiarate short 
motions the particle ought to have a resultant motion, described 


with an average velocity which, altbongh much smaller than 2 nun. 
a second, ought still to be microscopically visible. It has been shown 
by K. von S. Smoluchowski (Am, a. Phys., 190b, 21, p. 756) that this 
theoretically predicted motion is simply t^t seen in the " Brownian 
movements " first observed by the botanist Robert Brown in 1827. 
Thus the " Brownian movements " provide visual demonstration 
of the reality of the heat-motion postulated by the kinetic theory. 

Dalton's Law. —The pressure as given by formula (12) can be written 
as the sum of a number of separate terms, one for each Pruum, 
gas in the mixture. Hence we have Dalton's law; Vo/um* and 
The pressure of a mixture of gases is the sum of the pres- Temparatun 
sures which would be exerted separately by the several Melalloae, 
constituents if each alone were present. 

Avogadro's Law. —From formula (13 it appears that. . ., 
the total number oi molecules per unit volume, is determined when 
p, T and the constant R are given. Hence we liave Avogadro's law ; 
Different gases, at the same temperature and pressure, contain equal 
numbers of molecules per unit volume. 

Boyle's and Charles' /.attw.—If e i.s the volume of a homogeneous 
ma.ss of gas, and N the total number of its molecules, u 
.. .), so that 

pv = RNT. (14) 

In tills equation we have the combined laws of Boyle and Charles : 
When the temperature of a gas is hep! constant the pressure varies 
\ inversely as the volume, and when the volume is kept constant the 
I pressure varies as the temperature. 

I Since, the volume at constant pre.ssure is exactlji proportional to 
the absolute temperature, it follows that the coefficients of expansion 
of all gases ought, to witliin the limits of error introduced by the 
assumptions on which we are working, to have the same value 1/273. 

Fan der Waals's Equation. —The laws which have just been stated 
are obeyed very approximately, but not with perfect accuracy, by 
all gases of which the density is not too great or the temperature too 
low. Van dcr Waals, in a famous mononaph, On the Continuity 
of the Liquid and Caseous States (Leiden, 1873), has shown that the 
imperfections of equation (14) may be traced to two causes :— 

(i.) The calculation has not allowed for the finite size of the 
molecules, and their consequent interference with one another's 
I motion, and 

! (ii.) The calculation has not allowed for the field of inter-molecular 

force between the molecule.s, which, although small, is known to 
have a real existence. The jiresence of this field of force results in 
the molecules, when they reach the boundary, being acted on by 
forces in addition to those originating in their impact with the 
boundary. 

To allow for the first of those two factors. Van der Waals finds that 
V in equation (14) must he replaced by e - h, where b is four times 
the ag^egate space occupied by all the molecules, while to allow for 
the second factor, p must be replaced by p-LafvK Thus the pressure 
is given by the equation 

[p + fl/e«) ( v - b)=r RNT, 

I whicli is known as Van der Waals's equation. This equation is 
found experimentally to be capable of representing the relation 
between p , v, and T over large ranges of values. (See Condensation 

OF tlASES.) 

Let us consider a single gas, consisting of N similar molecules in a 
volume fj. and let the energy of each molecule, as incalarlmttry. 
formula (2) be given by 

E = ),S{mu'‘ -I- miE -f mis" -f o,»," -f . . . «„*„") (15) 

‘n 

= N(« -t- 3)/4A by equation (7) 

=- 4 (n -t- 3)RNT. . (16) 

Ixit a quantity dQ of energy, measured in work units, be absorbed 
by the gas from some external source, so that its pressure, volume 
and temperature change. The equation of energy is 

dQ — dE-t-pdv, (17) 

expressing that tlie total energy dQ is used partly in increasing 
the internal energy of the gas, and partly in expanding the gas 
against the pressure p. If we take ^=RNT/s from equation (14) 
and substitute lor E from equation (ifi), this last equation becomes 
dQ = J(n-f 3)RNdT-|-RNTds/s, (iH) 

which may be taken as the general equation of calorimetry, for a 
gas which accurately obeys equation (14). 

Second Law of Thermodynamics. - 11 we divide throughout by T, 
we obtain 

''i? - 4 (« + 3 )RN + RN 

showing that dQ/T is a perfect differential. This not only verifies 
that the second law of thermodynamics is obeyed, but enables us 
to identify T with the absolute thermodynamical temperature. 

If the volume of the gas is kept constant, we put dti —o in 
equation (18) and JC„NmdT, where C,. is the specific SpacHle 
heat of the gas at constant volume and J is the mechani- Hoats. 
cal equivalent of heat. We obtain 

C„ = i,(« -f 3)Kyjm. (19) 

On the other hand, if the preesurp of the gas is kept constant 
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tJi*oiighout the motion, T/d is constant and i^Q =» JC,. N»i<iT, whence 
C/= J(« + 5)R/J<*i. (in) 

divLsion of the values of and Ci, wc find for 7, the ratio of 
the specific heats, 

•y I + a/(« + 3). (21) 

Thu comparison of this lormula with experiment provides a 
striking confirmation of the trutli of the kinetic theory but at Uie 
same time discloses the most formidable difficulty which tlie theory 
has so far had to encounter. 

On giving dittcront values to « m formula (21), we obtain the 
values for y : 


n - o, J, 2, 3, 5, 

y 1-5, T^, 1*33, T‘2K, 1*25, ike. 


Thus, to within the degree of approximation to which our theory 
is accurate, the value of y for every gas ought to be one of this series. 
The following are the values of 7 for gases for wJiich 7 can be observed 


with some accuracy 


Mercury . 

. . i‘0<> 

Nitrogen 

. 1 ‘40 

Kryi'ton 

. I •(■)() 

Carbon monoxide 

. 1*41 

Heiiuni . 

. . 1 *^>3 

Hydrogen 

. '40 

^reon 

. . l’<>2 

Oxygon .... 

. 1 -40 

Air . . . 

. I *40 

Hydrochloric {i Old 

. T -.19 


iS clear that for the first four gases n~ o, while for the remainder 
« — To examine what is meant by a zero value of n we refer to 
lormula (15). The value of n is Ihe number of terms in the energy 
of the molecule beyond that due to tranulatiuu. Thus when n-^'O, 
the whole energy must be translational: there can be no energy of 
rotation or of internal motion. The molecules of gases fur which 
n=o must accordingly be spherical in shape and in internal structure, 
or at least must behave at collisions as though they were spherical, 
for they would otherwise be set into rotation by the forces exi>e- 
rienced at collisions. In the light of those rc.sults it is of extreme 
significance that the four gases lor wliich n—o are all believed to be 
monatomic : the molecule.s of these gases consist of single atoms. 
Moreover, these four are the only monatomic gasc.s for which the 
value of 7 is known, so that the only atoms of which the shape caii 
be determined are found to be spherical. T1 is at least a plausible 
conjecture, until the contrary is proved, that the atoms of all 
elements are spherical,^ 

The next value which occurs is The kinelic energy of the 

mulucules of these pses must contain two tennis in addition to those 
representing translationaJ energy. For a rigid body the kinetic 
energy will, in general, conjjist of throe terms in 

addition to the translational energy. The value n--2 is appropriate 
to bodies of which tho shape is that of a solid of revolution, so that 
there li no rotation aL>out the axis of symmetry. Wc must accord¬ 
ingly suppose that the moleculos of gases for which n - 2 ore of this 
shape. Now this is exactly the shape which we should expect to 
fintl in molecules composed of two spherical atoms distorting one 
another by their mutual forces, and all gases for which n-'-2 are 
diatomic. 

No molecule could possibly be imagined for which n had a negative 
value or the value « — i. The theory therefore passes a crucial 
test when it is discovered that no gases exist for which n is either 
negative or unity. On the other hand, the theory encounters a 
very serious dilfirulty in the fact that all molecules posse.ss a great 
number of jH)Ssibilities of internal motion, as is shown by the 
number of aistincl lines in their H|)ectru both of emission and of 
ab.sorption. So far as is known, each line in tlie spectrum of. say, 
mercury, represents a possibility of a distinct vibration of ihe 
mercury atom, and accordingly, provides two terms (say 09® 
where ^ is the normal co-ordinate of the vibration) in the cxpre.ssion 
lor the energy of the molecule. There are many thousands of 
lines in the mercury spt'ctruni. so that from this evidence it* would 
appear that for mercury vapour n ought to be very great, and 7 
almost equal to unity. Instead of this we have n—o, and 7 — i§, 
As a step towards removing this difficulty we notice that the energy 
of a vibration such as is represented fy a spectral line has the 
peculiarity of being unable to exist (so far as we know) without 
suffering dissipation into the ether. This energy, therefore, comes 
under a different category from the eIlc^g^' ior which the law of 
equipartition waN proved, for in proving this law conservation of 


‘ Very significant confirmation of this conjecture is obtained 
from a study of the specific heats of tho olemonts in the solid 
state. If a solid body is regarded as an aggregation of similar atoms 
each of maas m, its sjuxific heat C is givou, as in formula (ig) by C~ 
i(«-|-3)R/Jm. From Dulong and Petit's law that Cm is the same 
for rii elements, it follows that » + 3 nitisi be the same for all atoms. 
Moreover, the value Of Cm shows that n +3 luust be ^ual to six. 
Now if the atoms are regarded as points or spherical bodies oscillating 
about pasitions of equilibrium, the value of n-f 3 is precisely six, 
lor we can express ihe energy of the atom in tho form 

E = i(««“ + *■’ 

where V is the potential and r, v, z are the displacements of the atom 
referred to a certain set of orthi^nal axes. 


energy was assumed. The difficulty is further diminished when it 
is proved, as it can be proved,“ that the modes of energy repre¬ 
sented in tlie atomic sp^tnim acquire energy so slowly that the 
atom might undergo collisions with other atoms for centuries 
before being set into oscillations which would possess an appreciable 
amount of energy, lu fact the proved tendency for the gas to pass 
into the “ normal state " in which there is equipartition of energy, 
represents in this case Dothing but the tendency for the transla¬ 
tional energy to become dissipated into the energy of innumerable 
.small vibrations. Wc find that this dissipation, although un¬ 
doubtedly going on, proceeds with extreme slowness, so that the 
vibrations pass their energy on to the ether as rapidly as they 
acquire it, and the “ normal state " is never establish^. These 
considerations suggest that the difficulty which has been pointed out 
may be apparent rather than real. At the same time this difficulty 
is only one aspect of a wider difficulty which cannot be lightly 
passed over; Maxwell himsell regarded it as the principal obstacle 
in the way of the full aecepUinee of the theory 01 whicn he was so 
largely the author. (J. H. Je.) 

MOLE-RAT, the name of a group of blind burrowing rodrni s, 
typified by the large grey Sjmlax tyfMus of eastern Europe and 
Egypt, which represents the Old World family Spalaadae. 
All the mole-rats of the genus Spalax are rhararterized by the 
want of distinct necks, small or rudimentary ears and eyes, 
and short limbs provided with i)owerfuI digging claws. There 
are three pairs of cheek-teeth which arc rooted, and show folds 
of enamel on the crown. Mole-rats are easily recognized by the 
peculiarly flattened head, in which the minute eyes are covered 
with skin, the wart-like ears, and rudimentary tail; they make 
burrows in sandy soil, and feed on bulbs and roots. Bamboo- 
rats, of which one genus (ffAt'zewn'.f) is Indian and Burmese, and 
the other (Tachyoryctes) East African, differ by the absence of 
skin over the eyes, the presence of short cars, and a short, 
sparsely-haired tail. They burrow either among tall grass, 
or at the roots of trees (see Rodentia). 

MOLE-SHREW, any individual of the genera Urotrichus and 
Uriipsilus (see Inseitivoka). These animals, which are some¬ 
times called shrew-moles, are not moles with shrew-like habits, 
but shrews with the burrowing habits of moles tuid resembling 
them in appearance. 

MOLESKIN, a term employed not only for the skin of a mole 
but also, from a real or fancied resemblance, for a stout heavy 
eotton fabric of Ie.athery consi.stcnce woven as a satin twill on a 
strong warp. It is sliorn before being dyed or blearhed. Being 
of an exceedingly durable and economieal texture, it has been 
much worn by working-men, especiidly outdoor labourers. It 
is also used for gun-cases, carriage-rovers, and several (mrposes 
in whicli a fabric capable of resisting rougii usiiage is desirable. 

MOLESWORTH, MARY LOUISA (i8.ty- ). Scottish 

writer, daughter of Major-General Stewart, of Strath, N.Ih, 
was born in Rotterdam on the 29th of May 1839, and was 
educated in Great Britain and abroad. In i86i Miss Stewart 
married Major R. Molesworth. Her first novels, Ewer arid 
Husband (1869) to CtceZy (1874), appeared under the pscudonJySfn 
of “ ICnnis Graham.” Mrs Mole.sworth is best known as a Wifer 
of books for tlie young, such as Tdl Me a Story (1875), Carrots 
(1876), and The Cuckoo Clock 

MOLESWORTH, ROBERT MOLESWORTH, tsT Viscot nt 
(1656-1725), c.amr of an old Northamptonshire family. His 
father Robert (d. 1656) was a Cromwellian who made a fortune 
in Dublin, and he himself supported William of Orange and in 
1695 became a prominent member of the Iri.sh privy council. 
In 1716 he was created a viscount. He was succeeded by his 
two sons, John, 2nd vi.scount (1679-1726), and Richard 3rd 
viscount (j’680-1758), the latter of whom saved Marlborough'.s 
life at the battle of Ramillies and rose to be a field-marshal. 
The 3rd viscount’s son Richard Nassau (1748-1793) succeeded 
to the title, which has descended accordingly. 

A great-grandson of the ist viscount, John Edward Nassau 
Molesworth (1790-1877), vicar of "Rochdale, was a well-known 
High Churchman and controversialist; and two of his sons 
became prominent men— William Nassau Molesworth (1816- 
1890), author of History of England iS^o-iSyi (1871-1873), 
History of the Reform Bill (1865), and History of the Church of 

- J. H. Jeans, Dynamcat Theory of Gases, ch. ix. 





MOLESWORTH, SIR W—MOLIERE 


England (i88*); and Si* Guiipord Molkswdrth (b. i8*8), an 
eminent engineer and economist. 

MO^WORIH. SIR WlUIAH, Bakt. (181&-1855), English 
politician, son of the 7th baronet, was born in London on the 
23rd of May 1810, and in 1823 succeeded to the baronetcy. At 
Cambridge he fought a duel with his tutor, and for some time 
studied abroad. On the pas.sing of the Reform Act of 1832 
he was returned to parliament for the eastern division of Cornwall, 
to support the ministry of Lord Grey. Through Charles Buller 
he made the acquaintance of Grote and James Mill, and in April 
1835 he founded, in conjunction with Roebuck, the London 
Kevim, as an organ of the “ Philosophic Radicals.” After the 
publication of two volumes he purchased the Westminster 
Review, and for some time the united magazines were edited 
by him and J. S. Mill. From 1837 to 1841 Sir William Moles- 
w'orth sat for Leeds, and acquired considerable influence in the 
House of Commons liy his speeches and hy his tact in presiding 
over the select committee on transportation. But his Radical¬ 
ism made little impression either on the house or on his con¬ 
stituency. From 1841 to 1845 he had no seat in parliament, 
occupying his leisure time in editing the works in Latin and 
English of Thom.as Hobbes of Malmesbury, a recreation which 
cost him no less than £6000. In 1845 he was returned for 
Southwark, and retained that seat until his death. On his 
return to parliament he devoted special attention to the condition 
of the colonies, and was the ardent champion of their self- 
government. In January 1853 Lord Aberdeen included him 
in the cabinet as first commissioner of works, the chief work 
by which his name was brought into prominence at this time 
being the construction of the new Westminster Bridge; he also 
was the first to open Kew Gardens on Sundavs. In July 1855 
he was made colonial .secretary, but he died on the 22nd of 
October. Molesworth was for many years a great friend of Mr 
and Mrs Grote, and Mrs Grote's privately printed work on 
Tkf Philosophical Radicals (1866) contains an account of his 
life. He married in 18,^, but had no children, and the baronetcy 
passed to a cou.sin. His sister (d. lyio) married Richard Ford, 
famous for his Handbook of Spain. 

A Life liy Mrs Fawcett was piiblislicd in 1003. A full pedigree 
of the Molesworth family is printed in Sir Inlin Maclean's Trigg 
Minor, vol. i ; the titles oi his speeches and works may tic found in 
the Bibl. Cornutnensis, vols. i. and iii. 

MOLFETTA, a seaport and episcopal .sec of Apulia, Italy, in 
the province of Bari, from which it is 16 m. N.N.W. by rail. 
Pop. (ipoi), 42,363. The old cathedral of S. Conrad is a 
Romanesque structure. The old town is surrounded by walls, 
and has medieval houses; the new town is more spacious, and 
is an active seaport. The origin of Molfctta is uncertain, 
though there was a neolithic settlement here. The town was 
given by Charles V. to the duke of Terraoli in 1522, and during 
his lordship it was sacked by the French under Lautrec. In 
1631 Cesare Gonzaga took the title of duke of Guastalla and 
prince of Molfetta; but in 1640 the fief was sold to the Spinola 
family, and in 1798 incorporated with the royal domain. The 
bishopric is directly subject to the papal see. 

MOLIRRE (1622-1 673), the nom de thiatre chosen, for some 
undiscovered reason, by the great French dramatist Jean 
Baptiste Poquelin, and ever since substituted for his family 
name. He was born in Paris, proliably in January 1622. The 
baptismal certificate which is usually, and almost with absolute 
certainty, accepted as his-is dated 15th January 1622, but it is 
not possible to infer that he was born on the day of his christen¬ 
ing. The exact place of his birth is also disputed, but it seems 
tolerably certain that he saw the light in a house of the Rue St 
Honor6. His father was Jean Poquelin, an upholsterer, who, in 
1631, succeeded his own uncle as “ valet tapissier de chambre 
du roi.” The family of Poquelin came from Beauvais, where for 
some centuries they had been prosperous tradesmen. The 
legend of their Scotch descent seems to have been finally dis¬ 
proved by the researches of M. E. R^v6rend du Mesnil. The 
mother of Moliire was Marie Cres.s#; and on his father’s side he 
was connected with the family of Mozuet, musicians attached to 


66it 

the court of France. In 1S32 MolMre lost his mother; Ws father 
married again in 1633. The father possessed certain shq» in 
the covert Halle de la Foire, Saint Germain des Prfe, end the 
biographers have imagined that Moline might have received his 
first bent towards the stage from the spectacles offered to the 
holiday people at the fair. Of his early education little is known; 
but it is certain that his mother possessed a Bible and Plutarch’s 
Lives, books which an intelligent child would not fail to studv. 
In spite of a persistent tradition, there is no reason to believe 
that the later education of Moliire was neglected. " 11 fit ses 
humanitez au college de Qermont,” says the brief life of the 
comedian published by his friend and fellow-actor. La Grange, in 
the edition of his works printed in 1682. La Grange adds that 
Moliire “ eut I'advantage de suivre M. le Prince de Conti dans 
toutes ses classes.” As Conti was seven years younger than 
Moliire, it is not easy to understand how Moliire came to be the 
school contemporary of the prince. Among more serious studies 
the Jesuit fathers encouraged their pupils to take part in ballets, 
and in later life Moliire was a distinguished master'of this sort of 
entertainment. According to Crrimarest. the first writer who 
published a life of Molifere in any detail (1705), he not only 
acquired ‘‘ his humanities,” but finished his “ philosophy ” in 
five years. He left the College de Clermont in 1641, the year 
when Gassendi, a great contemner of Aristotle, arrived in Paris. 
The Logic and Ethics of Aristotle, with his Physics and Meta¬ 
physics, were the chief philosophical textbooks at the College de 
Clermont. But when he became the pupil of Ga.ssendi (in 
company with Cyrano de Bergerac, Chapelle, and Hesnaut), 
Moliire was taught to appreciate the atomic philosophy of 
Lucretius. There seems no doubt that Moliere began, and 
almost or quite finished, a translation of the De natura rerum. 
According to a manu.scripl note of Trallage, published by M. Paul 
Lacroix, the manuscript was sold by Molifere’s widow to a book¬ 
seller. His philosophic studies left a deep mark on the genius 
of Moliire. In the Jugement de Pluton sur les deux parties des 
nouveaux dialogues des marts (1684), the verdict is " que 
Moline ne parleroit point de philosophie.” To “ talk philo¬ 
sophy ” was a favourite exercise of his during his life, and his 
ideas arc indicated with sufficient clearness in .several of his plays. 
There seems no connexion between them and the opinions of 
“ MoliAre le Critique ” in a dialogue of that name, published in 
Holland in 1709. From his study of philosophy, ton, he gained 
his knowledge of the ways of contemporary pedants: of Pancrace 
the Aristotelian, of Marphorius the Cartesian, of Trissotin, “ qui 
s’attache pour I’ordre au P^ripatitisme,” of Philaminte, who 
loves Platonism, of Belise, who relishes “ les petits corps,” and 
Armande, who loves “ les tourbillons.” Grimarest has an 
amusing anecdote of a controversy in which Moliire, defending 
Descartes, chose a lay-brother of a begging order for umpire, 
while Chapelle appealed to the same exptert in favour of Gassendi. 
His college education over, Moliire studied law, and there is 
even evidence—that of tradition in Grimarest, and of Le Bou¬ 
langer de Chalussay, the libellous author of a play called 6lomire 
hypochmdre —to prove that he was actually called to the bar. 
More trustworthy is the passing remark in la. Grange's short 
biography (1682), “ au sortir des ecoles dc droit, il choisit la 
profession de comddien.” Before joining a troop of half¬ 
amateur comedians, however, Moliire had some experience 
in his father’s business. In 1637 his father had obtained 
for him the right to succeed to his own office as “ valet 
tapi.ssier de chambre du roi.” The document is mentioned 
in the inventory of Moliire’s effects, taken after his death. 
When the king travelled the valet tapissier aconmpanied 
him to arrange the furniture of the royal quarters. There 
is very good reason to believe (Loiseleur, Points obscurs, p. 94) 
that Moliire accompanied Louis XIII. as his valet tapissier to 
Provence in 1642. It is even not impossible that Moliire was the 
young valet dr chambre who concealed Cinq Mars just before his 
arrest at Narbonne, on the 13th of June 1642. But this is 
part of the romance rather than of the history of Moliere. 
Our next glimpse of the comedian we get in a document of 
6th January' 1643. Moliire acknowledges the receipt of money 
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due to him from his deceased mother’s estate, and gives up his 
rlaim to succeed his father as “ vaiet de chambre du roi.” On 
the 28th of December of the same year we learn, again from 
documentary evidence, that Jean Baptiste Poquelin, with 
Joseph B6jard, Madeleine B^jard, Genevieve Bejard, and 
others, have hued a tennis-court and fitted it up as a stage 
for dramatic performances. The company called themselves 
L’lllustre Thiltrc, iUustre being then almost a slang word, 
freely employed by the writers of the period. 

We now reach a very important point in the private history of 
Moliire, which it is necessary to discuss at some length in defence 
of the much maligned character of a great writer and a good man. 
Moliire’s connexion with the family of B6jard brought him much 
unhappines.s. The father of this family, j oseph Bejard the elder, 
was a needy man, with eleven children at least. His wife's 
name was Marie Herve. The most noted of his children, com¬ 
panions of Molifere, were Joseph, Madeleine, GeneviAve, and 
.\rnian(ic. Of these, Madeleine was a woman of great talent 
as un actress,'and Moliire’s friend, or perhaps mistress, through 
all the years of his wanderings. Now, on the 14th of February 
ihfi2 (for we must here leave the chronological order of events), 
Moli6re married Armande Claire Elisabeth Gresinde Bejard. 
His enemies at that time, and a number of his biographers in 
our own day, have attempted to prove that Armande Bejard 
was not the sister, but the daughter of Madeleine, and even 
that Moli^re’s wife may have been his own daughter by Madeleine 
Bejard. The arguments of M. Ars&ne Houssaye in support 
of this abominable theory are ba.sed on reckless and ignorant 
confusions, and do not deserve criticism. But the system of 
M. J,oiseleur is more serious, and he goes no further than the 
idea that Madeleine was the mother of Armande. This, cer¬ 
tainly, was the opinion of tradition, an opinion based on the 
slanders of Montfloury, a rival of Moli^lre's, on the authority 
of the spiteful and anonymous author of LaFameuse comedienne 
(1688), and on the no less libellous play, EUnmre Itylmhondre. 
In 1821 tradition received a shock, for Beffara theti discovered 
Moliirc’s “arte de ntariage," in which Armande, the bride, is 
spoken of as the sister of Madeleine Bejard, by the same father 
and mother. The old scandal, nr part of it, was revived by 
M. Fournier and M. Bazin, but received another blow in 1863. 
M. Souli^ then discovered a legal document of the loth of March 
1O43, in which the widow of Joseph Bejard renounced, in the 
name of herself and her children, his inheritance, chiefly a collec¬ 
tion of unpaid bills. Now in this document all the children 
are described as minors, and among them is “ une petite non 
encore baptisde." This little girl, still not christened in March 
1643, is universally recognized as the Armande Bejard afterwards 
married by Molidre. We reach this point, then, that when 
Armande was an infant she was acknowledged as the sister, 
not as the daughter, of Madeleine Bejard. M. Loiseleur refuses, 
however, to accept this evidence. Madeleine, says he, had 
already become the mother, in 1638, of a daughter by Esprit 
Kaymond de Moirmoron, comte de Moddne, and chamberlain of 
Gaston due d’Orldans, brother of Louis XIll. tn 1642 Moddne, 
who had been exiled for political reasons, “ was certain to 
return, for Richelieu had just died, and Louis XIII. was likely to 
follow him.” Now Madeleine was again—this is M. Loiseleur’s 
hypothesis—about to become a mother, and if Moddne returned, 
and teamed this fact, he would not continue the liaison, still 
less would he marry her—which, by the way, he could not do, 
as his wife was still alive. Madeleine, therefore, induced her 
mother to acknowledge the little girl as her own child. In the 
first place, all this is pure unsupported hypothesis. In the 
second place, it has always been denied that Bdjard’s wife could 
have been a moMier in 1643, owing to her advanced age, probably 
fifty-three. Bilt M. Loiseleur himself says that Mane Hervd 
was young enough to make the story “sufficiently probable." 
If it was probable, much more was it possible. M. Loiseleur 
supports his contention by pointing out .that two of the other 
children, described as legally minors, were over twenty-five, 
and that their age was understated to make the account af 
Armande’s birth more probable. Nothing is less likely than 


that Modtoe would have consulted this document to ascertain 
the tmth about the p>arentage of Armande, yet M. Loiseleur’s 
whole theory rests on that extreme improbability. It must also 
be observed that the date of the birth of Joseph Bejard is un¬ 
known, and he way have been, and according to M. Jal(D«<:(io»- 
naire critique, p. 178) must have been, a minor when he was 
so described in the document of the 10th of March 1643, while 
Madeleine had only passed her twenty-fifth birthday, her legal 
majority, by two months. This view of Joseph’s age is supported 
by Bouquet {Moliere d Rouen, p. 77). M. Loiseleur’s only 
other proof is that Marie Herve gave Armande a respectable 
dowry, and that, as we do not know whence the money came, 
it must have come from Madeleine. The tradition in Grimarest, 
which makes Madeleine behave en femme furieuse, when she 
heard of the marriage, is based on a juster appreciation of the 
character of women. It will be admitted, probably, that the 
reasons for supposing that Moliere espoused the daughter of a 
woman who had been his mistress (if she had been his mistress) 
are flimsy and inadequate. The affair of the dowry is insisted 
on by M. Livet (La Fameuse comedienne, reprint of 1877, 
p. 143). But M. Livet explains the dowry by the hypothesis 
that Armande was the daughter of Madeleine and the comte 
de Modine, which exactly contradicts the theory of M. Loiseleur, 
and is itself contradicted by dates, at least as understood by 
M. Loiseleur. Such are the conjectures by which the foul 
calumnies of Moli&re’s enemies are supported in the essays of 
modem French critics. 

Michelet accepted the scandal apparently as a buttress to 
his charges against Louis XIV. and Madame (Histoire de France, 
1879, X’v. fi.I, 64, 332). 

To return to the order of events, Moliere passed the year 
if)43 in playing with and helping to manage the Theatre lllustre. 
The company acted in various tennis-courts, with very little 
success, Moiiire was actually arrested by the tradesman who 
supplied candles, and the company had to borrow money from 
one Aubrey to release their leader from the Grand Ghatelet 
(Aug. 13, 164s). The process of turning a tennis-court into 
a theatre was somewhat expensive, even though no seats were 
provided in the pit, The troupe was for a short time under 
the protection of the due d’Orleans, but his favours were not 
lucrative. The due de Guise, according to some verses printed 
in 104(1, made MolifSre a present of his cast-off wardrobe. 
But costume was not enough to draw the public to the 
tennis-court theatre of the Croix Noire, and empty houses at 
lust obliged the Theatre lllustre to leave Paris at the end of 
1O46. 

“ Nul animal vivant n’entia dans notre salle,” says the author 
of the scurrilous play on Moliere, Elomire hypochandre. But 
at that time some dozen travelling companies found means 
to exist in the provinces, and Moliire determined to play among 
the rural towns. The career of a strolling player is much the 
same at all times and in all countries. The Roman comique 
of Scarron gives a vivid picture of the adventures and mis¬ 
adventures, the difficulty of tramsport, the queer cavalcade 
of horses, mules, and lumbering carts that drag the wardrobe 
and properties, the sudden metamorphosis of .the tennis- 
court, where the balls have just been rattling, into a stage, 
the quarrels with local squires, the disturbed nights in crowded 
country itms, all the loves and wars of a troupe on the 
march. Perrault tells us what the arrangements of the theatre 
were in Moli&re’s early time. Tapestries were hung round 
the stage, and entrances and exits were made by struggling 
through the heavy curtains, which often knocked off the 
hat of the comedian, or gave, a strange cock to the helmet 
of a warrior or a god. The lights were candles stuck in tin 
sconces at the back and sides, but luxury sometimes went so 
far that a chandelier of four candles was suspended from the 
roof. At intervals the candles were let down by a rope and 
pulley, and any one within easy reach snuffed them with his 
fingers. A flute and tambour, or two fiddlers, supplied the 
music. The highest prices were paid for seats in the dedans 
(cost of admission fivepence); for the privilege of standing up 
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in the pit twopence-halfpenny was the chaige^ The doois 
were opened at one o’clock, the curtain rose at two. 

The nominal director of the Tb£&tre lUustre in the provinces 
was Du Fresne; the most noted actors were Moliire, the Bijards, 
and Du Parc, called Gros Rene. It is extremely difficult to 
follow exactly the line of march of the company. They played 
at Bordeaux, for example, but the date of this performance, 
when Moliire (according to Montesquieu) failed in tragedy 
and was pelted, Ls variously given as 1644-1645 (Trallage), 1647 
(Loiseleur), 1648-1658 (Lacroix). Perhaps the theatre prospered 
better elsewhere than in Paris, where the streets were barricaded 
in these early days of the war of the P'ronde. We find Moli6re 
at Nantes in 1648, at Fontenay-le-Compte, and in the spring 
of 1649 at Agen, Toulouse, and probably at Angouleme and 
Limoges. In January 1650 they played at Narbonne, and be¬ 
tween 1650 and 1653 Lyons was the headquarters of tlje troupe. 
In January 1653, or perhaps 1655, Moli^re gave L’Etourdi at 
L5'ons, the first of his finished pieces, as contrasted with the 
slight farces with which he generally diverted a country audience. 
It would be interesting to have the precise date of this piece, 
but La Grange (1682) says that “ in ihss^Molidre went to Lyons, 
where he gave his first comedy, L’Etourdi,” while in his 
Registre La Grange enters the year as 1655. At Lyons De Brie 
and his wife, the famous Mile de Brie, entered the troupe, and 
Du Parc married the “ marquise ” de Gorla, better known as 
Mile du Parr. The libellous author of La Fameuse comedienne 
reports that Moli^re’s heart was the shuttlecock of the beautiful 
Du Parc and De Brie, and the tradition has a persistent life. 
Moli 4 re‘s own opinion of the ladies and men of his company 
may be read between the lines of his Impromptu de Versailles. 
In 1653 Prince de Conti, after many political adventures, was 
residing at La Grange, near Pezenas, in Languedoc, and chance 
brought him into relations with his old schoolfellow MoliAre. 
Conti had for first gentleman of his bed-chamber the abbi 
Daniel de Cusnac, whose memoirs now throw light for a moment 
on the fortunes of the wandering troupe. Cosnac engaged 
the company "of Moli6re and of 1 .* B6jart'’; but another 
company, that of Cormier, nearly intercepted the favour of the 
prince. Thanks to the resolution of Cosnac, Molidre was given 
one chance of appearing on the private theatre of La Grange. 
The excellence of his acting, the splendour of the costumes, 
and the insistence of Cosnac, and of Sarrasin, Conti’s secretary, 
gained the day for Moli6re, and a pension was assigned to his 
company (Cosnac, Mimoircs, i. 128; Paris, 1852). As Cosnac 
proposed to pay Moli6re a thousand crowns of his own money 
to recompen.se him in ca,se he was supplanted by Cormier, it 
is obvious that his profession had become sufficiently lucrative. 
In 1654, during the session of the estates of Languedoc, Moliire 
and his company played at Montpellier. Here Moli^re danced 
in a ballet (Le Ballet des incompatibles) in which a number of 
men of rank took part, according to the fashion of the time. 
Molidre’s own roles were those of the Poet and the Fishwife. 
The sport of the little piece is to introduce opposite characters, 
dancing and singing together. .Silence dances with six women, 
Truth with four courtiers, Money with a poet, and so forth. 
Whether the ballet, or any parts of it, are by Moliire, is still 
disputed {La jeunesse de Mnlierc, suivic du ballet des incompal- 
ibles, }’. L. Jacob, Paris, 1858). In April 1655 it is certain that 
the troupe was at Lyons, where they met and hospitably enter¬ 
tained a profligate buffoon, Charles d’Assoucy, who informs the 
ages that Moli^re kept open house, and “ une table bien garnie.’’ 
November 1655 found Moli6re at P6z6nas, where the estates 
of Languedoc were convened, and where local tradition points out 
the barber’s chair in which the poet used to sit and study 
character. Tlie longest of MoliAre’s extant autographs is a 
receipt, dated at P 4 z 6 nas, on the 4th of February 1656, for 
6000 livres, granted by the estates of Languedoc. This year 
was notable for the earliest representation, at Beziers, of Moli^re’s 
.second finished comedy, the Depit amoureux. Conti now 
(1656) began to “ make his soul.” Almost his first act of peni¬ 
tence was to discard Moliire’s troupe (1657), which consequently 
found that the liberality of the estates of Languedoc was dried 


up for ever. Conti's relations with Molidre must have definitively 
closed long before 1666, when the now pious prince wrote a 
treatise against the stage, and especially chaiged his old Khool- 
fellow witii keeping a new school, a school of atheism (Trmte 
de la comidie, p. 24; Paris, 1666). Moliire was now (1657) 
independent of princes and their favour. He went on a new 
circuit to Nismes, Orange and Avignon, where he met anothw 
old class-mate, Chapelle, and also encountered the friend of his 
later life, the painter Mignard. After a later stay at Lyons, 
ending with a piece given for the benefit of the poor on the 27th 
of February 1658, Molidre passed to Grenoble, returned to 
Lyons, and is next found in Rouen, where, we should have said, 
the Theatre lllustre had played in 1643 (F. Bouquet, La Troupe 
de Moliere a Rouen, p. 90; Paris, 1880). At Kouen Moliire must 
have made or renewed the acquaintance of Pierre and Thomas 
Corneille. HLs company had played pieces by Corneille at 
Lyons and elsewhere. The real business of the comedian in 
Rouen was to prepare his return to Paris. “ After several 
secret journeys thither he was fortunate enough to secure the 
patronage of Monsieur, the king’s only brother, who granted 
him his protection, and permitted the company to t^e his 
name, presenting them as his servants to the king and the 
queen mother ” (Preface to La Grange's edition of 1682). The 
troupe appeared for the first time before Louis XIV, in a theatre 
arranged in the old Louvre (Oct. 24, 1658). 

Moliere was now thirty-six years of age. He had gained all the 
experience that fifteen years of practice could give. He had seen 
men and cities, and noted all the humours of rural and civic 
France. He was at the head of a company which, as La Grange, 
his friend and comrade, says, “ sincerely loved him.” He 
had the unlucrative patronage of a great prince to back him, 
and the jealousy of all playwrights, and of the old theatres 
of the Hotel de Bourgogne and the Marais, to contend 
against. In this struggle we can follow him by aid of 
the Registre of La Grange (a brief diary of receipts and 
payments), and by the help of notices in the rhymed chronicles 
of l.«ret. 

The first appearance of Moliirc 'oefore the king was all but 
a failure. Nicomede, I'y the elder Corneille, was the piece, 
and we may believe that the actors of the Hotel de Bourgogne, 
who were present, found much to criticize. When the play 
was over, Moli6re came forward and asked the king’s permission 
to act “ one of the little pieces with which he had been used to 
regale the provinces.” The Docteur atnoureux, one of several 
slight comedies admitting 01 much “ gag,” was then performed, 
and " diverted as much as it surprised the audience.” The 
king commanded that the troupe should establish itself in Paris 
(Preface, ed. 1682). The theatre assigned to the company 
was a salle in the Petit Bourbon, in a line with the present Rue 
du Ixiuvre. Some Italian players already occupied the house 
on Tuesdays, Fridays, and Sundays; the company of Molidre 
played on the other days. , The first piece played in the new 
house (N ov. 3,1658) was L’Etourdi. .La Grange says the comedy 
had a great success, producing seventy pistoles for each, actor. 
The success is admitted even by the spiteful author of Klomire 
hypochondre (Paris, 1670):— 

“ Je jouai I'Elourdi, qui fut une merveille." 

The success, however, is attributed to the farcical element in 
the play and the acting the cuckoo-cry of Moliire’s detractors. 
The original of L’Etourdi is the Italian comedy (1629) L’lnav- 
vertito, by Nicold Barbieri detto Beltrame; Moliere pushed 
rather far his right to “ take his own wherever he found it.’' 
Had he written nothing more original, the contemporary critic 
of the Festin de Pierre might have said, not untruly, that he 
only excelled in stealing piece.s from the Italians. The piece 
is conventional: the stock characters of the prodigal son, the 
impudent valet, the old father occupy the stage. But the 
dialogue has amazing rapidity, and the vivacity of M. Coquelin 
to Mascarille made L’tdourdi a favourite on the modem stage, 
though it cannot be read with very much pleasure. The next 
piece, new in Paris, though not in the provinces, was Hie Depit 
amoureux (first acted at B6ziers, 1656). The play was not 
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le«8 succcfisful than L’Etourii. It has two parts, one an Italian 
imbroglio ■, the other, which alone keeps the stage, is the original 
work of MolWrc, though, of rourse, the idea of amantium irae 
is as old as literature. “ Nothing so good,” says Mr Saintsbury, 
‘‘ had yet been seen on the French stage, as the quarrels and 
reconciliations of the quartette of master, mistress, valet and 
squbrette.” Even the hostile Le Boulanger de Chalussay 
(Elomire hypothondre) admits that the audience was much of 
this opinion:— 

“ Et de tons Ics chacun cria tout haut; 

‘ C'est la lairo ft jouer les pifeces cotnmc li taut,'" 

The same praise was given, perhaps even more deservedly, to 
Les Predeuses ridicules (Nov. i8, 1650). Doubts have been 
raised as to whether this famous piece, the first true comic satire 
of contemporary foibles on the French stage, was a new play. l,a 
Grange calls it piece nouvelle in his fiegistre; but, as he enters it 
as the third piiee nouvelle. he may only mean that, like L’Elourdi, 
it was new to Paris. The short life of 1882, produced under 
l;i Grange’s care, and probably written by Marcel the actor, 
says the Precieuses was “ made ’’ in 1659. There is another 
controversy as to whether the ladies of the Hotel Kambouillet, 
or merely their bourgeoises and rustic imitators, were laughed 
at. Menage, in later years at least, professed to recognize an 
attack on the over-refinement and affectation of the original and, 
in most ways, honourable precieuses of the Hotel Rambouillet. 
But Chapellc and Bachaumont had discovered provincial 
predeuses, hyper-aesthetic literary ladies, at Montpellier before 
M there’s return to Paris; and Furetiire, in the Roman bourgeois 
(1666), found Paris full of middle-class predeuses, who had 
survived, or, like their modern counterparts, had thriven on 
ridicule. Another question is: Did Moli^re copy from the earlier 
Precieuses of the abbi de Pure ? This charge of plagiarism is 
brought by Somai'ze, in the preface to his Vhitables precieuses. 
De Pure’s work was a novel (1656), from which the Italian 
actors had put together an acting-piece in their manner—that 
is, a thing of “ gag,” and improvised speeches. The reproach 
is interesting only because it proves bow early Moliire found 
enemies who, like Thomas Corneille in 1659, accused him ot 
being skilled only in farce, or, like Somaize, charged him with 
literary larceny. These were the stock criticisms of Moline’s 
opponents as long as he lived. The success of the Predeuses 
ridicules was immense; on one famous, occasion the king was 
a spectator, leaning against the great chair of the dying Cardinal 
Mazarin. The play can never cease to please while literary affec¬ 
tation exists, and it has a comic force of deathless energy. Yet 
a modern reader may spare some sympathy for the poor heroines, 
who do not wish, in courtship, to “ begin with marriage,” but 
prefer first to have some less formidable acquaintance with their 
wooers. MoliAre’s next piece was less important, and more 
purely farcical, Sganarelle : ou le cocu imaginaire (May 28, ififio). 
The public taste preferred a work of this light nature, and Sgana¬ 
relle was played every year as long as Moli^re lived. The play 
was pirated by a man who pretended to have retained all 
the words in his memory. The counterfeit ropy was published 
by Ribou, a double injury to Moliire, as, once printed, any 
company might act the play. With his habitual good-nature, 
Moliire not only allowed Ribou to publish later works of his, 
but actually lent money to that knave (Souli6, Recherches, 
p, 287). 

On the nth of October i6bo the Theatre du Petit Bourbon 
was demolished by the superintendent of works, without notice 
given to the company. The k ing gave Moli^re the Salle du Palais 
Royal, but the machinery of the old theatre was maliciously 
destroyed. Meanwhile the older companies of the Jigrais and 
the Hotel de Bourgogne attempted to lure awajil^toli^re's 
troupe, but, as La Grange declares p. 26), “ alilibe actors 

loved their chief, who united to extraordouigr genitmiiitibonour- 
able character and charming mBnner,iMU^. compelled them 
all to protest that they would never leat$i^4^ut alwavs share 
his fortunes.” While the new theatre ww-tfeing put m order, 
the company plaj'ed in the houses of the great, and before th^ 
king at the Louvre. In thgrmew house (originally built by 


Richelieu) Moline began to play on the 20th of January 1661. 
Moliire now gratified his rivals by a failure. Don Garde de 
Navarre, a heavy tragi-comedy, which had long lain among 
his papers, was first represented on the 4th of February 1661. 
Either Moli^re was a poor actor outside comedy, or his manner 
was not sufficiently “ stagy,” and, as he says, “ demoniac,” 
for the taste of the day. His opponents were determined that 
he could not act in tragi-comedy, and he, in turn, burlesqued 
their pretentious and exaggerated manner in a later piece. 
In the Precieuses (sc. ix.) Moli^re had already rallied “ les grands 
comidiens ’’ of the Hotel Bourgogne. “ lz:s autres,” he makes 
Mascarille say about his own troupe, “ sont des ignorants qui 
ricitent comme Ton paric, ils ne savent pas faire ronfler 
les vers.” All this was likely to irritate the grands comidiens. 
and their friends, who avenged themselves on that unfortunate 
jealous prince, Don Garcie de Navarre. The subject of this 
unsuccessful drama is one of many examples which show how 
Moliere’s mind was engaged with the serious or comic aspects 
of jealousy, a passion which he had soon cause to know most 
intimately. Meantime the everyday life of the stage went 
on, and the doorkeeper of the Theatre St Germain was wounded 
by some revellers who tried to force their way into the house 
(La Grange, Regislre). A year later, an Italian actor was stabbed 
in front of Moli^re's house, where he had sought to take shelter 
{Ca.mpaidua,Nouvelles pieces, p. 20). To these dangers actors were 
peculiarly subject: Moliere himself was frequently threatened 
by the marquises and others whose class he ridiculed on the stage, 
and there seems even reason to believe that there is some truth 
in the story of the angry mar(|uis who rubbed the poet’s head 
against his buttons, thereby cutting his face severely. The 
story comes late (1725) into his biography, but is supported 
by a pasisage in the contemporary play, Eelinde (Paris, 1663, 
scene viii.). Before Easter, Moli6rc asked for two shares in the 
profits of his company, one for himself, and one for his wife, 
if he married. That fatal .step was already contemplated (La 
Grijngc). On the 24th of June he brought out for the first time 
L'Ecole des marts. The general idea of the piece is as old as 
Menander, and Molidre was promptly ac<-uscd of pilfering from 
the Adelphi of Terence. One of the ficelles of the comedy is 
borrowed from a .story as old, at least, as Boccaccio, and still 
amusing in a novel hy Charles de Bernard. It is significant 
of Moliire's talent that the grotesque and baffled paternal wooer, 
Sganarelle, like several other butts in Moli^re’s comedy, does 
to a certain extent win our sympathy and pity as well as our 
laughter. The next new piece was Les h'ascheux, a comedie- 
ballet, the Comedy of Bores, played before the king at Fouquet’s 
house at Vaux le Vicomte (Aug. 15-20, lOfit). The comedians, 
without knowing it, were perhaps the real “ fascheux ” on 
this occasion, for Fouquet was absorbed in tlie schemes of his 
insatiable ambition (Quo non ascendam'/ says his motto), and 
the king was organizing the arrest and fall of Fouquet, his rival 
in the affections of La Valli8re. The author of the prologue to 
Les Fascheux, Pellisson, a friend of Fouquet’s, was arrested with 
the superintendent of finance. Pellisson’s prologue and name 
were retained in the later editions. In the dethcation to the 
king Moliire says that Louis suggested one scene (that of the 
Sportsman), and in another place he mentions that the piece 
was written, rehearsed, and played in a fortnight. The funda¬ 
mental idea of the play, the interruptions by bores, is suggested 
by a satire of Rignier’s, and that by a satire of Horace. Perhaps 
it may have been the acknowledged suggestions of the king 
which made gossips declare that Moliire habitually worked up 
hints and memoires given him by person.s of quality (Nouvelles 
nouvelles, 1663). 

In February 1662 Moliere married Armande Bejard. The 
date is given thus in the Regislre of La Grange: “ Mardy 14, 
Les Visionnaircs, L’ficol des M.' 

" Part. Visite chez M“ d’Equeuilly.” 

And on the margin he has painted a blue circle—his way of 
recording a happy event—with the words, “ mariage de M. de 
Molike au sortir de la Visite.” M. Loiseleur gives the date in one 
passage as the 29th of February; in another as the 20th of 
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February. But La Grange elsewhere mentions the date as 
“ Shrove Tuesday,” which was, it seems, the 14th of February. 
Elsewhere M. Loiseleur makes the date of the marriage a vague 
day “ in January.” The truth is that the marriage contract is 
dated the J3rd of January 1662 (Soulii, Documents, p. 203). 
Where it is .so difficult to establish the date of the marriage, 
a simple fact, it must be infinitely harder to discover the truth a.s 
to the conduct of Mme Moli^re. The abominable assertions of the 
anonymous libel, Les Intrigues de Moliere et celles de sa femme ; 
ou la fameuse comedienne (168S), have found their way into 
tradition, and are accepted by many biographers. But M. Livet 
and M. Bazin have proved that the alleged lovers of Mme Moliire 
were actually absent from France, or from the court, at the 
time when they are reported, in the libel, to have conquered her 
heart. A conversation between Chapelle and MoliAre, in which 
the comedian is made to tell the story of his wrongs, is plainly 
a mere fiction, and is answered in Grimarest by another dialogue 
between Moliire and Kohault, in which Moliirc only complains 
of a jealousy which he knows to be unfounded. It is noticed, 
too, that the contemporary assailants of Moliere counted him 
among jealous, but not among deceived, husbands. The hideous 
accusation brought by the actor Montfleury, that Molidre had 
married his own daughter, Louis XJV. answered by becoming 
the godfather of Moli^re’s child. The king, indeed, was a firm 
friend of the actor, and when Molidre was accused of impiety 
on the production of Don Juan (1665) Louis gave him a pension. 
We need not try to make Mme Moliire a vertu, as French 
ladies of the theatre say, but it is certain that the charges against 
her are unsubstantiated. It is generally thought that Moliere 
drew her portrait in Le Bourgeois gentilhomme(a!cXe lu. sc. ix.), 
“ elle est capricieuse, mais on souffre tout des belles.'" 

From 1662 onwards Moliere suffered the increa.sing hatred 
of his rival actors. Li Grange mentions the visit of Floridor 
and Montfleury to the queen mother, and their attempt to 
obtain equal favour, “ la troupe de Moliire leur donnant beau- 
coup dc jalouzie ” (Aug. iz, 1662). On the z/ith of December 
was played for the first time the admirable Eeole des femmes, 
which provoked a literary war, and caused a shower of “ paper 
bullets of the bruin.” The innocence of .\gnes was called 
indecency: the sermon of .\molphe was a deliberate attack 
on Ghristian mysteries. We have not the,space to discuss the 
religious ideas of Moline; but both in L'Eeole des femmes and 
ill Don Juan he dues display a bold contempt fur the creed of 
" boiling chaldrons ” and of physical hgll. A brief list of the 
plays and pamphlets provoked by L'Eeole des femmes is all 
we can offer in this place. 

December 20, -Isenle ties femmes, 

February ij. Ibby—Afouec/irs- nuiivcUes, by De Vise. Moliire is 
accused ol uilferins from Straparola. 

June I. 1063.—Moliere's owu piece, Critique de Veeolc des femmes. 
Ill this play Moliere retorts on the critics, and especially on his 
favourite butt, the critical marquess. 

August ifibj. —Zilinde, a play by De Vis£, is printed. The scene 
is in the shop of a seller of lace, where persons of quality meet, and 
attack the reputation of " hlomire"-- that is, Molifire, lie steals 
from the Italian, the Spanish, from Furetiire's Francioti, “ il lit tous 
les vieux bouquins," he insults the noblesse, he insults Christianity, 
and so forth. 

Novemlier 17. Kid’,.— Portrait du feeintre is printed—an attack 
on MoU6re by lioursault. This piece is a detailed criticism, by 
several persons, of L'Eeole des fe.mmes. ll is pronounced dull, 
vulgar, farcical, obscene and (what chiefly vexed Moliere, who 
knew the danger of the uccusationl impious. I'erhaps the only bio- 
,graphical matter we gain from Boursault's play is the interesting 
iact that Moliere was a tennis-player. On the ,|th November io()3, 
Molihre replied with L’lmpromptu de Versailles, a witty and merciless 
attack on his critics, m which Bonrsault was mentioned by name. 
The actors of the Motel de Bourgogne were parodied on the stage, 
and their art was ridiculed. 

The next scenes in this comedy of comedians were :— 

Novenilier 30.—The Paniqyrique. de Vieole des femmes, by 
Kohinet. 

December 7,— Keponse t) I'impromplu ; ou la vengeance des 
marquis, by De Visf. 

fanuaxy ly, 1664.— L'lmpromplu de I'hdtel dc Condi, It is a 
reply bv a son of Montfleurv. 

March 17, 1664.— La Cuerre oomique; ou difense de I'cenlr des 
femmes. 


ibb^.L-Leilre'sut les alfairet du thidtre, publislied in DiversiUs 
galanles, by tlie author ot Zilinde, 

In oU those quarrels the influence of Corneille was opposed 
to Moline, while his cause was espoused by Boileau, a useful 
ally, when “ les com£dien$ el les auteurs, depuis le cAdre [Cor¬ 
neille?] jusqu’k I’hysope, sent diablement animis centre lui ” 
(Impromptu de Versailles, sc. v.). ‘ 

Molidre’s next piece was Le Mariage force (Feb. 15, 1664), 
a farce with'a ballet. T'he comic character of the reluctant 
bridegroom excite.s contemptuous pity, as well as laughter. 
From the end of April till the 22nd of May the troupe was at Ver¬ 
sailles, acting among the picturesque pleasures of that great 
festival of the king’s. The Princesse d’Elide was acted for the 
first time, and the three first acts of Tortile were given. Moliire’s 
natural Imtred of hypocrisy had not been diminished by the 
charges of blasphemy which were showered on him after the 
Eeole des femmes. Tartuffe made enemies everywhere. Jan- 
senists and Jesuits, like the two marquesses in L'Impromptu 
de Versailles, each thought the others were aimed at. Five 
yt'ars passed before Molidre got permission to play the whole 
piece in public. In the interval it was acted before Madame, 
Condc, the legate, and was frequently read by Molidre in private 
houses. The Gazette of the 17th of May 1664 (a paper hostile to 
Moliere) says that the king thought the piece inimical to religion. 
Louis was not at that time on good terms with the divots, whom 
his amours scandalized; but, not impossibly, the queen-mother 
(then suffering from her fatal malady) disliked the play, k 
most violent attack on Molidre, ‘‘that demon clad in human 
flesh,” was written by one Pierre Roulle (Le Rof glorieux au 
monde, Paris, 1664). This fierce pamphlet was suppressed, 
but the king's own copy, in red morocco with the royal arms, 
remains to testify to the bigotry of the author, who was cure 
of Saint Barth^leniy. According to Rdulle, Moliere deserved 
to be sent through earthly to eternal fires. The play was pro¬ 
hibited, as we have seen, but in August 1665 the king adopted 
Moliire's troupe as his servants, and gave them the title of 
‘‘ troupe du roy.”,' Thi.s, however, did not cause Moliire to relax 
his efforts to obtain permission for Tartufe (or Tartufe, or 
Tartufle, as it was variously spelled), and his perseverance was 
at length successful. That his thoughts were busy with contem¬ 
porary hypocrisy is proved by certain scenes in one of his greatest 
pieces, the Eeslin de Pierre, or Don Juan (Feb. 15, 1665). The 
legend of Dm Juan was familiar already on the Spanish, Italian 
and Frencli stages. Moliere made it anew thing; terrible and 
romantic in its portrait of un grand seigneur mauvais lumme, 
modern in its sugge.sted substitution of la humaniti for religion, 
comic, even among his comedies, by the mirthful character 
of Sganarelle. The piece filled the theatre, but was stopped, 
probably by authority, after Easter. It was not printed by 
Moliere, and even in 1682 the publication of the full text was 
not permitted. Happily the copy of Ue la Rcgnie, the chief 
of the police, escaped obliterations, and gave us the full scene 
of Don Juan and the Beggar. The piece provoked a virulent 
criticism (Observations sur le festin de Pierre, 1665). It is 
allowed that Moliere has some farcical talent, and is not unskilled 
as a plagiarist, but be ‘‘ attacks the interests ot Heaven,’’ 
‘‘ keeps a .school of infidelity,” “ insults the king,” ’“ corrupts 
virtue,” ‘‘ offends the queen-mother ” and so forth. Two 
replies were published, one of which is by some critics believed 
to show traces of the hand of Moliere. The king’s reply, as 
has been shown, was to adopt Moli^re’s company as his servants, 
and to pension them. L'Amour medecin, a ligfii comedy, 
appeared on the 2znd of .September 1665. In this piece Moliere, 
for the second time, attacked physicians. In December there 
was a quarrel with Karine about his play of Alexandre, which 
he treacherously transferred to the Hotel de Bourgogne. The 
4th of June i66fi saw the first representation of that famous 
play, Le Misanthrope (ou VAtrabiliaire amoureux, as the ori¬ 
ginal second title ran). This piece, perhaps the masterpiece 
of Moliere, was more successful with the critics, with the court, 
and with posteritj' than with the public. The rival comedians 
called it ‘‘ a new style of comedy,” and so it was. The eternal 
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passion!; and sentiments of human nature, mddified fcy the 
influence of the utmost refinement of civilization, were the 
matter of the piece. The school for scandpl kept hy Ceiimine, 
with its hasty judgments on all characters, gave the artist a wide 
canvas. The perpetual strife between the sensible optimism 
of a kindly man of the world (Philinte) and- the saeva indipu- 
)w of a noble nature .soured (Alceste) supplies the intellectual 
action. The humours of the joyously severe Ciltmine and of 
her coiSft, especially of that deathlesis minor poet Clronte, supply 
the l%hter comedy. Boileau, I.essing, Goethe have combined 
to give this piece the highest rank even among the comedies 
of MoliArc. As to the “ keys ” to the characters, and the guesses 
about the original from whom Alceste was drawn, they'are as 
valueless as other contepiporarv tattle. 

■ A briefer summary must be given of the remaining years 
of the life of Moliire. The attractions of Lr Misanthrope were 
reinforced (Aug. 6) by those of the MUecin malgre lui, an 
amusing farce founded on an old fabliav. In December the 
court and the comedians went to St Germain, where, among 
other diversions, the pieces called MSlicerte, La Pastorale comiq^ 
(of which Molidre is said to have destroyed the MS.), and the 
charming little piece Le Sicilien ven performed. A cold 
and fatigue seem to have injured the -health of Moli^re, and 
we now hear, of the con.sumpti-Ve tendency which was cruelly 
ridiculed in Elomire hypochondre. Moliire was doubtless obliged 
to see too much of the distracted or pedantic physicians of an 
age when medicine was the battlefield of tradition, super¬ 
stition. and nascent chemical science. On the 17th of April 
1667 Robinel, the rhyming gazetteer, says that the life of MoliArc 
was thought to Ije in danger. On the 10th of June, however, 
he pfayed in lx Sicilien before the town. In the earlier months 
of Louis XIV. was with the army in Flanders. There 
wore embassies sent fi*om the comedy to the camp, and on the 
Sth of August it wa.s apparent that Mnliirc had overcome the 
royal scruples. Tartuffe was played, but I.amoignon stopped 
it after the first night. La Grange and La TorilliAre hastened 
to the camp, and got the king's promise that lie would reconsider 
the matter on his return. Moliire’s next piece (Jan. rs, i668) 
was Amphitryon, a free--a very free—adaptation from Plautus, 
who then seems to have engaged his attention; for not long 
afterwards he again borrowed from the ancient writer in VAvars. 
There is a controversy as to whether Amphitryon was meant 
to ridicule M. de Montespan, the husband of the new mistress 
of l/Juis XIV. Michelet ha.s a kind of romance based on this 
probably groundless hypothesis. The king .still saw the piece 
occasionally, after he had purged himself and forsworn sack 
under Mmc de Maintenon, and probably neither he nor 
that devout lady detected any personal references in the coar.se 
and witty comedy. As usual, Moli^re was accused of plagia¬ 
rizing, this time from Rotrou, who had also imiuted Plautus. 
The next play wa.s the immortal George Dandin (Juljf 10), first I 
played at a festival at Versailles. Probably the piece was a 
rapid palimpse.st on the ground of one of his old fa«as, but the 
addition of the.se typical members of a county idfciiily, the De 
Sotenville, raises the work from farce to satiric comedy. Ibe 
story is borrowed from Boccaccio, but is of unknown age, and 
always new—Adolphus Croshie in The Small House at Allington 
being a kind of modern George Dandin.- Though the sad 
fortunes of this peasant with social ambition do not fail to make 
us pity him somewhat, it is being too refined to regard Gemge 
Dandin as a comedy with a concealed tragic intention. Moliire 
must have been at work on L’Avars before George Dandin 
appeared, for the new comedy after Plautus was first arted 
on the 9th of September. There is a tradition that the piece 
almost failed; but, il unpopular in the first year of its produc¬ 
tion, it certainly gained favour before the death of its author. 
M.de Pourceaugnac{SitpX. 17,1669) was first acted at Chambord, 
for the amusement of the king. It is a rattling farce. The 
physicians, as usual, bore the brunt of..Moli^re’s raillery, some 
of which is still ap^icable. Earlier in 1669 (Feb. 5) Tartuffe 
was played at last, with extraordinary success. Les Amants 
magmfiques, a comedy-ballet, was acted firet at St Germain 


(Feb. 10, 1670). The king might have been expected to dance 
in the ballet, but from Racine’s Britarmicus (Dec. 13,1669) the 
majestical monarcli learned that Nero was blamed for exhibitions 
of this kind, and he did not wish to out-Nero Nero. Astrology 
this time took the place of medicine os a butt, but the satire 
has become obsolete, except, perhaps, in Turkey, where astro¬ 
logy is still a power. The Bourgeois gentilhomme, too familiar 
to require analysis, was first played on the S3rd of October 
1770. The lively Fourberies de Scapin “ saw the footlights ” (if 
footlights there were) cm the 24th of May 1671, and on the 7th 
of May we read in La Grange, “ les Repetitions de Spsyche ont 
commance.” La Grange says the theatre wa.s newly decorated 
and fitted with machines. A “ concert of twelve violins ” was 
also provided, the company being resolute to have every¬ 
thing handsome about them. New singers were introduced, 
who did not refuse to sing unmasked on the stage. Quinault 
composed the words for the music, which wa.s by LuUi; MoliArc 
and Pierre Corneille collaborated in the dialogue of this magni¬ 
ficent opera, the name of which (Psyche) La Grange eventually 
learned how to spell. The Comtesse d’Escarhagnas (Feb. 2, 
1672) was another piece for the amusement of the court, and 
made part of an entertainment called Le Ballet des ballets. 
In this play, a study of pro-vincial manners, Moliire attacked the 
financiers of the time in the person of M. Harpin. The comedy 
has little importance compared with Les Femmes savantes 
(Feb. n),a severer Precieuses, in which are satirized the vanity 
and affectation of sciolists, pedants, and the women who admire 
them. The satire is never out of date, and finds its modem 
form in Le Monde ou I'on s’ennuie, by M. Pailleron. On the 17th 
of February Madeleine Bfejard died, and was buried at St Paul. 
She did not go long before her old friend or lover Moliire. 
His Mariage force, founded, perhaps, on a famous anecdote 
of Gramont. was played on the fith of July. On the 7lh of 
August La Grange notes that Moli^re wiis indisposed, and there 
was no comedy. Moli^re’s son died on the nth of October. 
On the 2and of November the preparations for the Mcdade 
imaginaire were begun. On the loth of February ifi 7 .f fbe 
piece was acted for the first time. What occurred on the 17th 
of February we translate from the Registre of La Grange;— 

•' This same day, ahoiit ten o'clock at night, after the comedy. 
Monsieur de Moliire died in his house. Rue de Richelieu. He had 
played the part of the said Malade, suflering much from cold and 
inflammation, which caii.sed a violent cough. In the violence of 
the cough he burst a vessel in his body, and did not live more than 
half an hour or three-quarters after the bursting of the vessel. 
His body is buried at St josepli's, parish of St Eustache. I'liere 
is a gravestone raised about a tool above the ground." 

Moli^re’s funeral is thus described in a letter, said to be by 
an eyewitness, discovered by M. Benjamin Filloh:— 

•' Tuesday, 21st February, about nine in the evening, was buried 
Jean Baptiste Poquelin MoliCTe, tapissier valet dc cAamfcrr. and a 
famous actor. There was no procession, except three ecclesiastics; 
iour priests bore the body in a wooden bier covered with a mil, 
six children in blue c.arTled candles in silver holders, and there 
were lackeys with burning torches of wax. The body . . . was 
taken to St Joseph's churchyard, and buried at the foot of the 
cross There was a great crowd, and some twelve hundred livres 
were distributed among the poor. The archbishop had given orders 
that Molif-re should be interred without any ceremony, and had 
even forbidden the clergy of the diocese to do any service for him. 
Nevertheless a number of masses were commanded to be said for 
the deceased.” 

When an attempt was made to exhume the body of Moli^re in 
1792, the wrong tomb appears to have been opened. Unknown 
is the grave of Moliire. 

Moli^re, according to Mile Poisson, who had seen him in 
her extreme youth, was “ neither too stout nor too thin, tall 
rather than short; he had a noble carriage, a good kg, walked 
slowly, and had a very serious expression. His nose was thick, 
his mouth large with thick lips, his compkxion'brown, his 
eyebrows black and strongly marked, and it was his way ol 
moving these that gave him his comic expression on the stage.” 
“ His eyes seemed to search the deeps of men’s hearts,” says 
the author of Zelinde. The inventories printed by M. SouliS 
prove that Moliire was fond of rich dress, splendid furniture, 



and old books. The ohann of his oonversatiqn is attested 
ihe names of his friends, who were all the wits of the'a^e, and 
the greater their genius the greater their love of Moli&re. As^n 
actor, friends and cnenties agreed in recognizing him as n^st 
successful in comedy. His ideas of tragic declattfhtion were 
in advance of his time, for he set his face against the prevalent 
habit of ranting. His private character was remarkable fori 
gentleness, probity, generoaty and delicacy, qualities attested 
not only by anecdotes but by the evidence of documents. He 
is probably the greatest of till comic writers within the limits 
of social and refined, as distinguished from romantic, itimedy. 
like that of Shakespeare, and political comedy like .that of 
Aristophanes. He has the humour which is but a sense of the 
true value of life, and now takes the form of the most Vivacious 
wit and the keenest observation, now of melancholy-and pity 
and wonder at the fortunes of mortal men. In the literature 
of France his is the greatest name, and in the literqj:ure of the 
modern drama the greatest after that of Shakespeare. Besides 
his contemplative genius he possessed an imerring knowledge of 
the theatre, the knowledge of a great actor and a great manager, 
and hence his plays ran never cense to hold the stage, and to 
charm, if possible, even more in the performance than in the 
reading. 

Tlie best biography of Moliftre on a level with the latest researches 
iiilo his life is that in vol. x. of his worfA in Grands (crivains de la 
France (Eugene De^is and Paul Mesuard). The next best is 
probably that of U. Ta-schereau, prefixed to an edition of bis works 
{(Euores cumptites, Paris, 1803). To this may be added Jules 
Loiseleur’s Les Points obscurs dr- lu vie de Moliire (Paris, 1877). 
We have seen that M. Loisoleur is not alw.ays ^curate, but he is 
laborious. For other books il is enough to recommend the ex¬ 
cellent BMiugraplHc ntohircsipie of M. fiiul Lacroix (1875I, which 
is an all but faultless guide. The best edition ot Molifire's works 
for the purposes of the student is that published in I.e.s Grands 
ierwatns de la France (Hachette, Paris, 187^-1882). It contains 
reprints of many contempoiary tracts, andt with the Jiegislre ol 
La Orange, and ihe Collection molihesqm Ol M. Lacroix, is tlie 
tlucl source ol (he facts stated in this notice, in cases where the 
rarilv of documents has prevented the writer from studying them 
iu the original texts. Another valuable authority b the Recherches 
sur Moliire el sitr sa famtlle of Ed. Souli6 (i8fi3). Lotheisan's 
Moliire, mm Leben wad seine Werke (Frankfurt, 1880), is a reswet- 
able Oerman compilation, l.e Mnlifnste (Tresse, Paris, oo! by 
M. Georges Monval) was a monthly .serial, containing notes on 
MoliAre and his plays, by a number of contributors. The essoys, 
biographies, plays and poems on Moliere are extremely numerous. 
The best guide to these Is the indispensable liibbographie of 
M. Lacroix. (A. L.) 

MOLDfA, LUIS (1535-T600), Spanish Jesuit, wa.s bom at 
(\icnca in 1535. Having at the age of eighteen become a member 
of the Soricty of Jesus, he .studied theology at Coimbra, and after¬ 
wards became professor in the university of Evora, Portugal. 
From this post he was called, at the end of twenty years, to the 
chair of moral theology in Madrid, where he died on the 12th 
of Crtober 1600. Besides other works he wrote Libert arhitrii cum 
gratiac donis, divina praeseientia, premideniia, praedestinatione 
ft reprohatione , rmenrdia (410, Lisbon, 1588); a commentary 
on the first part of the Summa of Thomas Aquinas (2 vols. 
fol., Cuenca, 15<)3); and a treatise De justitia el jure (6 vols., 

15(73-1609). It is to the first of these that his fame is principally 
due. It was an attempt to reconcile, in words at least, the 
Aiigustinian doctrines of predestination and grace with the 
Semipelagianism which, as shown by the recent condemnation 
of Baius (q.v.), had become prevalent in the Roman Catholic 
Church. Assuming that man is free to perform or not to perform 
any act whatever, Molina maintains that this circumstance 
renders the grace of God neither unnecessary nor impossible ; 
not impossible, for God never fails to bestow grace upon those 
who ask it with sincerity; and not unnecessary, for grace, 
although not an efficient, is still a sufficient cause of salvation. 
Nor, in Molina’s view, does his doctrine of free-will exclude 
predestination. The omniscient God, by means of His “ scientia 
media ” (the phrase is Molina’s invention, though the idea is 
also to be found in his older contemporary Fonseca), or power 
of knowing future contingent events, foresees how we shall 
employ our own free-will and treat His proffered grace, and 
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uptin -this forelutowledge He can found His predestinating 
detrees. 'Tfiese doctrines, a|^ough in harmony with the ffe- 
vailing feeling .of the Roman Catholic Church of the period, and 
further recommenced by t^ir marked opposition to the teachings 
ol Luther and Colvin, excited violenVcontroversy in some quarters, 
especially on the part of the Dommicans, and gt last rendered 
it necessary for the, pope (Qement VIII.-) to interfere. At 
first (1594) he sintply enjoined silence on both parties so’far 
as Spain was contemed; but ultimately, in 1598, he appointed 
the “ Congregario de auxiiiis Gratiac ” for the settlement of 
the dispute, which became more and more a patty one... After 
holding very numerous sessions, the “ congregation ” wiis a^e 
to nothing, and in 1607 its meetings were suspended 

by Paul V., who in r6ii prohibited nil further discussion of 
the question “ de auxiiiis,’’ and studious efforts were made to 
control the publication even of commentaries on Aqginas. The 
Molinist subsequently passed into the Jansenist controversy (see 
Jansenism). 

A full account of Molina’s theoloey will Ire found in Schnaenum's , 
" Entstehung der thomlstisch-mcJmistischen Controverse," pub¬ 
lished in the ^pendices (Nos. 9, 13, 14) to the Je.suit periocncal, 
Stimmen aus k^ria-Laach, To the lay reader may be recommended 
Ernest Renan’s article, " Les Congrtgations de auxiiiis" in his 
Nouvclles itudes d'hisloire retigieuee. 

MOLINE, a city of Rock Island county, Illinois, U.S.A., 
in the north-west port of the state, on the Mississippi river, 
adjoining tire city of Rock Island and opposite the upper end 
of Rock Island. Pop. (1900), 17,248, of whom 5699 were foreign- 
bom, principally Swedes and Belgians; (1910 census), 24,199. 

It is served by the Chicago, Burlington & Quincy, the Chicago, 
Milwaukee & St Paul, the Chicago, Rock Island be Pacifi(.\ 
and the Uavenport, Rock Island & North-Western railways. 

A chaimel in the Mississippi river here, 250 ft. wide and 4 ft. 
deep at low water, projected in 1905, was completed in 1908; 
and in 1(107 a lock was finished which affords a draught ol 6 ft. 
and is a part of the 6 ft. channel improvement of Rocl(, Island 
Rapids. The city has large and varied manufacturing industries; 
water-power is derived from a dam maintained by the Moline 
Water-Power Company; and there is a large electrie-power 
plant. The mo,st important industry is the manufacture of 
agrieultural implements (particularly steel ploughs, which seem 
to have Ixien made here first in the United States, and corn- 
planters). Among the other manufactures are boilers and 
gasolene engines, wagon.s and carrliges, automobiles, and pianos 
and organs. The Chicago, Rock Island & Pacific railway has 
a 900-acre yard and machine shop east of the dty limits, and 
there is a large U.S. arsenal on R(Dck Island. Moline was settled 
in 1832, laid out as a town in 1842, and was chartered as a citr- 
in (855 and rechartered in 1872. 

MOLINET, JEAN (1433-1507), French poet and chronicler, 
was horn at Desvres (Pas de Clalais). In 1475 succeeded 
Georges Chastellain as historiographer of the house of Burgundy, 
and Margaret of Austria, governor of the Low Countries, made 
him her librarian. His continuation of Chastellain's chronicle, 
which covers the years from 1474 to j 504, remained unpublished 
until 1828 when it was edited (Paris, 5 vols.) by J. A. Burhon. 

It is far from possessing the historical value of his predecessor’s 
work. A selection from his voluminous poetical works was 
published at Pari.s in 1531, Les Faietz et Dietz de jeu . . . Jehan 
Mcdinet ... He also translated the Roman de la rose into prose 
(pr. Lyons, 1503). He became, in 150T, canon of the church 
of Notre-Dame at Valenciennes, where he died on the aflsA-frf 
August 1507. He is noteworthy as the head of the viaiovs 
Burgundian school of poetry known as the rhitoriqueurs, charac¬ 
terized by the excessive use of puns and of puerile metrical 
devices. His chief disciple was his nephew. Guillaume Critin 
(d. 1525), ridiculed by Rabelais as RaminagrobLs, and Jean 
Lemaire des Beiges was his friend. 

See A. Wauters in the Hiographie natwnale de Helgique (vol. xr., 
ifiOQ). 

MOLINIER, AUGUSTE (1851-190.;), French historian, was 
bnm at Toulouse on the 30th of September 1851. He was a 
pupil at the Ecole des Chartes, which he left in 1873, and also 
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at the Ecole des Hautes Etudes; and he .obtained agpointineiks who happed tq be a cardinal, Molinos was arrested In May 
in Ihe public libraries at the Mazarine (1878), at Fontainebleau 16k. At*first his friends were confident of an acquittal, but 
(18^), and at St GeneviAve, of which he was nominated librar in fte beginning of 1687 a number of his penitents of both sexes 
rian in 1885. He was a good palaeographer ai)d had a thorough wei^ examined by the Inquisition, and several were arrested, 
knowledge of archives .and manhscripts'; and he soon wbn a' A report gift abroad that Molinos had been convicted of moral 
first place among schoiars^of the history of medieval France.' enoriities, as well as of heretical doctrines; and it was seen that 
His thesis' on leavijg the Ecole des Charles was.his CaUUogue he w(k doomed. On the 3rd of September 1687 he made public 
des actes de •Sinte\ et d’Amauri de Mbntfort (inserted in vol. profeMion of 'his errors, and was sentenced to imprisonment for 
ucxiv. of the Bibliothegtu de I'icole, an important contribution life. In the following November, Innocent signed a bull con- 
to the history of the ’Albigenses. 'Bhis marked him out as a demnir^ sixtyieight propositions from the Guida spirituale and 
cqpabl*. editor for the new edition of VHistoire genirale de .q(her unpublist^ed writings of its author. At some date unknown 
Languedoc by Dorn Vais.sAte: he superintended the reprinting ih.ifiqfiar 1697 Molinos died in prison. 

of the text, adding notes on the feudal administration of this Contemporary Protestants saw in the fate of Molinos nothing 
province from 900 to 1250, on the government of Alphon-so more thafl a persecution by the Jesuits of a wise and enlightened 
of Poitiers, brother of St Louis from 1226 to 1271. and on the man, who>)iad dared to withstand the petty ceremonialism of 
historical ‘gaography of the province of Languedoc in the middle the Italian piety of the day. But Molinos was much more 


ages. He also wrote a Bibliographie du Languedoc, which 
was awarded a prize by the Academie des inscriptions et belles- 
. lettres, but remained in manuscript. He also published several 
documents for the SocictA de I’Orient Latin (Itinera hierosoly- 
mtfana, in collaboration with Ch. Kohler, 1885); fof the SociAtA de 
I'Histoire de France (Chronique normande du xitf siede, assisted 
by his brother £mile, 1883); for the Collection de textes relatifs 
a Venseignement de Vhistoire (Vie de Louis le Gros, by Suger, 
1887); for the Collection des documents inedits (Correspondance 
administrative d’Alfonse de Poitiers, 181)4-1900); for the Reeueil 
des historiens de la France (Obituaires de la province de Sens, 
1904,1906), &c., and several volumes in the Reeueil des catalogues 
des bibliothiques publiques de France. Applying to the French 
classics the rigorous method used with regard to the texts of 
the middle ages, he published the Pensees of Pascal, revised 
with the original manuscript (1887-1889), and the Provinciales 
(1891), Indited with notes. In 1893 hf "'“•s nominated professor 
at the Ecole des Charles, and gave a successful series of lectures 
which he published (Manuel des sources de Vhistoire de France 
au moyeri ige, 1902-1908). He also taught at the Ecole des 
Hautes Etudes. He died on the iqthof May 1904, after a short 
illness, leaving in manuscript a criticism on the sources of the 
Speculum historiale of Vincent de Beauvais. 

His elder brother, Chari.es (b. 1843), is also of some importance 
as an historian, particularly on the history of art and on the 
heresies of the middle ages. He was .appointed professor of 
history at the university of Toulouse in 1886. 

A younger brother, Smile (1857-1906), became an assistant 
in the print-room at the BibliothAque Nationale, and afterwards 
joined ihe staff at the MusAc du Louvre, of which he eventually 
became keeper, retiring in 1902. He was a well-known con¬ 
noisseur of art. He organized the famous Exposition RAtro- 
spective held at the Petit Palais in n)oo, and published a number 
of expert volumes on enamels, ceramics and furniture. 

MOLINOS, MIGUEL DE (r. 1640-1697). Spanish divine, the 
chief apostle of the religious revival known a.s Quietism, was 
bom about 1(140 near Saragossa. He entered the priesthood 
and settled in Rome about 1670. There he became well known 
as a director of consciences, being on specially friendly terms 
with (Cardinal Odcscalchi, who in 1676 became Pope Innocent XL 
In the previous year Molinos had published a volume, Guida 
spirituede, che disinvolge Vanima e la conduce per I’interior 
camino all’ acquisito della perfetta contemplaeione e del ricco 
tesoro della pace interiore. This was shortly followed by a brief 
Trattato della cotidiana communione. No breath of suspicion 
arose against Molinos until 1681, when the Jesuit preacher, 
.Segneri, attacked his views, though without mentioning his 
name, in his Concordia tra la fatica e la quiete nelT orazione. The 
matter was referred to the Inquisition. It pronounced that 
the Guida spirituale was perfectly orthodox, and censured the 
intemperate zeal of Segneri. But the Jesuits set Father La 
Chaise to work on his royal penitent, Louis XIV., who prided 
himself on being a pillar of orthodoxy; but he was on very' bad 
terms with Innocent XL, and soon yielded to the pleasure of 
discovering heresy in an intimate friend of the pope. Following 
on official representations by the French ambassador in Rome, 


than the etyightened semi-Protestant that his English admirers 
took'him to be; and his Quietism, had it been suffered to run 
its course would have swept aside beliefs and practices more 
important than the rosaries of nuns, though it is most unlikely 
that he realiad the consequence of his own theories. Segneri 
and La Chai.se were not so easily deceived. They were Jesuits; 
and Jesuitism is built up on the double assumption that God 
reveals Himself wholly and only through Jesus, arid that Jesus 
reveals Himself wholly and only through the Church of Rome. 
Luther had already broken through one link in this chain, when 
he taught the Protestant world to come directly to Jesus, 
without troubling about the Church; but Luther still assumed' 
that God could «ly Ire reached through the intermediacy of 
Jesus. Molinos Mshed to find a royal road to God without 
any intermediaries at all. The Reformation maintained that 
the Church, so far from being a help, was a hindrance, to union 
with Jesus; whereiu^olinos welcomed both Church and Jesus 
as helps to union wj^ God, always provided that the believer 
treated both as means to an end beyond themselves. In other 
words, he held that t&re was a triple stage in piety. Beginners 
gave themselves wholly to the Church. At the second step 
came devotion to Jesus. At the third and highest stage both 
Church and Jesus werPleft behind as deijorines, sed non Deus, 
and God remained alone. 

But how could a finite being bring himself into direct relation 
with Infinity ? Following very ancient precedents, Molinos fell 
back on those phenomena of our consciousness w hich seem least 
within our own power. The less sense of proprietorship We had 
in a thought or action the less it was the fruit of our deliberate 
will—the more certain might we be that it was divinely inspired. 
But what state of mind is most likely to be visited by these 
.spontaneous illuminations ? Plainly the state that Molinos calls 
the “soft and savoury ^leep of nothingness,” where the soul is 
content to fold its hands, and wait in dreamy musing till the 
message comes; meanwhile it will think, do, will as little as 
it can. For this reason disinterested love became the great 
hall-mark of Quietist sanctity. 'Why it is unfitti'd to be a test 
of .sanctity in general has been explained at length by Bossuet 
in a remarkable Instruction sur les etats d’oraison, published 
while the Quietist controversy was at its height. But, although 
Molinos’s system did not long survive him, he had at least 
the double merit of courage and tenacity. Few writers have 
struggled so long and so hard to disengage the essence of religion 
from its transitionary embodiment in an historical creed. 

The Guida spirituale was published in Italian in 1675. and ha.s 
been reprinted. Au English translation appeared in 1688; it ha.s 
been re-edited by Mrs Arthur Lytlellon. French, Spanish and 
Latin translations have also appeared. For the history of its 
author see E. Scharling, Michael de Molinos (Ger. trans. from 
Danish; Gotha. 1855); H. Heppe, Gcschichte der quietistischen 
Mystik (Berlin,, 1875L On the whole subject of Quietism see 
H. Delacroix, Etudes d'histoire et -de psyckologie. du mysticisme 
(Paris, 1908). There is a brilliant, but very fanciful, account of 
Molinos and his doctrines In j. H. Shorthouse's romance, Jain 
Inglesant. (Sx C.) 

MOLIQUE. WILHELM BERNHARDT, (1802-1869), German 
violinist and composer, was bom at Nuremberg on the 7th of 
October 1802, and learnt the violin at Munich under Pietro 
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Rovelli. Id 1826 be became muaic-director dt Station. As 
a composer for the violin Molique was commonly cotqpaKd witli 
Spohr. He also wrote some charming songs. He died at 
Cannstadt in 1869. ' - 

HOLKO (1500-1532), a Marano kabbalist, wht\ proclaimed 
the advent of the Messiah. He was associated with David 
Reubeni, who also made Messianic claims. Molko, after a 
chequered career, was condemned to death by the^ecclesiastical 
court at Mantua. He was offered his life by;Ahe emperor 
Charles V. if he would return to Christianity, in, which he had 
been educated. He refused, and died at the stake. (C A.) 

MOLLENDORF, RICHARD JOACHIM HfllNRlCH VON 
(1724-1816), Prussian soldier, began his career as a page of 
Frederick the Great in 1740. The outbreak of tlie Silesian wars 
gave him his first opportunity of seeing active service, and the 
end of the second war saw him a captain. Inthe Seven Years’ 
War his brilliant conduct at the churchyard of Leuthen (1757) 
and at Hochkirch won him his majority. Inn760 his exertions 
retrieved the almost lost battle of Torgau, and the last success 
of the great king was won by the brigades of Prince Wied and 
Mollendorf (now major-general) at the Burkersdorf heights. 
Seventeen years later, as lieutenant-general, he won at Brix one 
of the few successes of the Bavarian Succe.ssion (or“Potato”) 
War. In the years of peace he occupied considerable posts, 
being made governor of Berlin in 178,3. Promoted general of in¬ 
fantry in 1787. and general field marshal in 1793, he commanded 
the Prussian army on the Rhine in 1794. In the disastrous 
campaign of Jena (1806) Mollendorf played a considerable 
part, though he did not actually command a corps. He was 
present with the king at Auerstiidt. killing into the hands of 
the French in the debacle which followed. After his release 
he passed the remainder of his life in retirement. He died 
in 1816. 

HOUIEN, NICOLAS FRANCOIS, Count (1758-1850), French 
financier, was born at Paris on the 28th of February 1758. 'J'hc 
son of a merchant, he early showed ability, and entered the 
ministry of finance, where he rose rapidly; in 1784. at the time 
of the renewal of the arrangements with the farmers-gcncral 
of the taxes, he was practically chief in that department and 
made terms advantageous to the national exchequer. Under 
Calonne he improved the returns from the farmcrs-general; 
and he was largely instrumental in bringing about the erection 
of the octroi walls of Paris in place of the insufficient wooden 
Iwrriers. He, however, advocated an abolition of some of the 
restrictions on imports, as came about in the famous Anglo- 
J'rench commercial treaty of 1786. to the conclusion of which 
he contributed in no small measure. The events of the French 
Revolution threatened at tirties to overwhelm MoUien. In 
1794 he was brought befode the revolutionary tribunal of 
Kvreux as a suspect, and narrowly escaped the fate that befell 
nrfany of the former farmers-gcncral. He retired to England, 
where he observed the financial measures adopted at the crisis of 
1796-1797. After the coufr d'etat of Brumaire (November 1799) 
he re-entered the ministry of finance, then under Gaudin, who 
entrusted to him important duties as director of the new caisse 
d'amortissemenl. Napoleon, hearing of his abilities, frequently 
consulted him on financial matters, and after the Proclamation 
of the Empire (May 1804) made him a councillor of state. The 
severe financial crisis of December 1805 to January 1806 served 
to reveal once more his sound .sense. Napoleon, returning in 
haste not long after Austerlitz, dismissed Baig^-Marbois from 
the ministry of the treasurv' and confided to Mollien those 
important duties. He soon succeeded in freeing the treasury 
from the interference of great banking houses. In other respects, 
however, he did something towards curbing Napoleon’s desire 
for a precise regulation of the money market. The conversations 
between them on this subject, as reported in Mollien’s Memoirs, 
are of high interest, and show that the ministry had a far truer 
judgment on financial matters than the emperor, who often 
twitted him with being an ideologue. In i8o8 Mollien was 
awarded the title of count. He soon came to see the impossi¬ 
bility of the mea.sures termed collectively “ the continental 


system biit his warnings von that subject ikne-of no'avail. 
After the first abdication of the emperor (April ii, 1814), 
Moin^n retired into private fife, but,took up his ministerial duties 
•at the appeal of Napoleon durmg the Hun^d Days (1815), after 
which ho again retired. Louis XVIII^ished to bring him haek 
to office, but he resisted these*appeds. Nominated a peer in* 
181^, he took some part in osnnexion with the annual budgets. 
He lived to see the election of Louis Napokon U president of 
the Second Republic, and died in April 185'with the exception 
of Pasquier, the last surviving minister of Napoleon I. 

Soc Mollien’s Mimoiros d'un ministre du Irisor public irSo-iStj 
(4 vols., PariSj 1845; new ed., Paris, 3 Vols., 1898) • A. G. P. Barante, 
Etudes histonques el biographiques; Salvandy, Notice sue Mollien •, 
also M. M. C. Gaiidin (due do Gaetc), Notice htstorique sue let finances 
de la I'ranie iSoo-iSiq (Paris, 1818). (J, Hi. K.) 

MOLLDSCA, one of the great “phyla,” or sub-kingdoms, 
of the animal pedigree or kingdom. TTie shell-beaVing forms 
belonging to this group which were known to Linnaeus were 
placed by him (in 1748) in the third order of his class Vermes 
under the name “ Testacca,” whilst the Echinoderms, Hydroids 
and Annelids, with the naked MoUusca, formed his second order 
termed “ Zoophyta.” Ten years later he replaced the name 
“ Zoophyta ” by “ Mollusca,” which was thus in the first instance 
appli^, not to the Mollusca at present so termed, but to a group 
consisting chiefly of other organisms. Gradually, however, the 
term Mollusca became used to include tliose Mollusca formerly 
placed among the “ Testacea,” as well as the naked Mollusca. 

It is important to observe that the term /loAoxia, of which 
Mollu.sca is merely a latinized form, was us^ by Aristotle to 
indicate a group consisting of the cuttle-fishes only. 

As now classified, the Mollusca consist of the following sub¬ 
divisions ;— 

Grade A. —Isoplciira. 

Class I.—Aniphineura (see Chiton). 

Grade B.- Prorhipidoglossomorpha. 

Class II.—Gastropoda (q.v.). 

Cla8s III.—Scaphopoda (?.!'.). 

Class IV.—I.amcllibranchia {q.v.) 

Grade C.—Siphonopoda. 

Class V.- - (Icphalnpoda {q.v.). 

History of Classification. —The definite erection of the Mollusca 
into the position oi one of the great primaiy groups of the animal 
kingdom is due to George Cuvier (1788 1800), who mrgely occupied 
himself with the dissection of representatives of tliis type.'* An 
independent anatomical investigation of the Mollusca had been 
earned on by the remarkable Neapolitan naturalist Poli (1791), 
whose researclies" were not published until after his death (1817), 
aud were followed by the beautiful works of another Neapolitan 
zoologist, the illustrious Delle Cliiajc." 

The enihrauchement or sub-kingdom MoUusca, as defined by 
Cuvier, included the foUowing classes of shellfish; (i) the cuttles 
or poulps, under the name CnpuALOPODA; (z) the snails, whelks 
and slugs, both terrestrial and marine, under the name Gastkopooa; 

(3) the sea-butterflies or winged-suails, under the name Ftcropoda; 

(4) the clams, mussels and oysters, under the name Acephala; 

(5) the lamp-sheUs, under the name Brachiopoua; ((>) the sea- 
squirts or ascidians, under the name Nuda; and (7) the barnaeles 
and sea-acoms, under the name Cikkhopoua. 

The main limitations of the sub-kingdom or phylum Mollusca, 
as laid down by Cuvier, aud the chief divisions thus recognized 
within its limits by him, hold good to the present day. At the same 
time, three of the classes considered by him as Mollusca have been 
one by one removed from that association in consequence of improved 
knowledge, and one additional class, incorporated since his day 
with the Mollusca with general approval, has, after more than forty 
years, been again detached and assigned an independent position 
owing to newly acquired knowledge. 

The first of Cuvier's classes to be removed from the Mollusca 
was 1 hat of the Cirrhopoda. Their afimities with the lower Crustacea 
were recognized by Cuvier and his contemporaries, but it was one of 
the brilliant discoveries of that remarkable and too-Uttle-lionoured 
naturalist, ). Vaughan Thompson, of Cork, which decided tlieir posi¬ 
tion as Crustacea. The metamorphoses of the Cirrhojroda were 
described and figured by him in 1830 in a very complete manner, 
and the legitimate conclusion as to their affinities was formulated 
by him.* Thus it is to Thompson (1830), and not to Burmeister 
(1834), as erroneouslv stated by Keferstein, that the merit of this 
discovery belongs. The next class to be removed from Cuvier’s 

* These figures refer to the Bibliography at the end of the article. 
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MdUusc» wok that of the Nuda, better known as Tunicata. In I8b6 
the Russian cmbryolog^itt Kuwali wsky startled the zuological world 
with a minute account of the developmental changes of Aicidia, one 
of the Turilcata,* and it became evident that the affinities of that 
class wore with the Vertebrata, whilst their structural agreements 
with MuUusca were only sj^rlicial. The last class which has been 
< removed from the CuvIeriSii MuUusca is that oi the Lamp-ahells or 
Bracluopoda. The bislory of its dissociation is connected with that 
of the class, irtz. the Polyzoa or Bryozoa, which has been both added 
to and again r^movad from the MoUusca between Cuvier's date and 
the proient day. 'Ae name of ]. Vaughan Thompson is again that 
which is primarily coiuiected with the liistory of a MoUuscaii class. 
In 1830 he pomted out that among the numerous kinds of " polyp.s ” 
at that time associated by naturalists with the Hydroids, there were 
manv which had a peculiar and more elaborate type of organization, 
and for these he proposed the name Polyzoa. Subsequently * they 
were termed Brjfozoa by Ehrcnbcrg (1831). 

Henri Milne Edwards in i8,(4 demonstrated the affinities of 
the Polyzoa with the Molluscan class Bracluopoda, and proposed to 
associate ttic three classes Brachiopoda, Polyzoa and Tunicata in a 
large group " Mollu.scoidea,” co-ordinate with the roinaining classes 
of Cuvier's MoUusca, which formed a group retaining the name 
MoUusca. By subsequent writers the Polyzoa have in some casos 
been kept apart from the MoUusca and classed with the " Verroos"; 
whilst by others they have, together with the Brachiopoda, been 
regarded as true MoUusca. Increase of knowledge has now, however, 
established the conclusion that the agreement of structure supposed 
to obtain between Polyzoa and true MoUusca is delusive: and 
accordingly they, together with the Brachiopoda, were removed from 
the Molluscan phylum by Lankoster in his article in the gth edition 
of this work (on which the present article is based). Further details 
in regard to this, the last revolution in Molluscan classification, will 
be found in the article Polyzoa. 

M thus purified by auccessive advances of embryokigical research, 
the MoUusca were reduced to the Cuvierian classes of Cephalopoda, 
Pteropoda, Gastropoda and Acephata. Certain modifications in the 
disposition of these classes are naturally enough rendered necessary 
by the vast accumiubitioii of knowledge as to the anatomy and cm 
bryology of the forms comprised in them. Foremost among tliose 
who between 1840 and 1880 laboured in tliis field are the French 
aiologists Henn Milne-Edwards ’ and Lacaze Duthiers,to the 
latter oi whom we owe the most accurate dissections and beautiful 
illustrations of a number of difterenl types. To Kdlliker, “ 
Gegcnbaur,‘“ and more recciiUy Spenger,>“ amongst German anato- 
mists, we are indebted fur epocii-makiiig researclies of the same 
kind. In England, Owen's anatomy ol the pearly nautilus," 
Huxley’s discussion of the general morphology of the MoUusca, " 
and i^ikcstcr's cmbryulogical investigations,''' have aided in 
advancing our knowledge ol the group. Two remarkable works of 
a systematic cliaracler dealing with the MoUusca deserve mention 
here—the Manual of the MoUusca, by Ut S. P. Woodward, a model 
of clear systematic exposition, and the exhaustive treatLsc 011 the 
Malacozoa or Weichtliiere by Professor Keferstcin of Cidttingen, 
published as part of Bronn's Klassen und Ordnungen des Thisr-Keichs. 

The arrangement adopted by Ray Lankester in the gth edition of 
the Ency. Bril. (art. " MoUusca 1883) was as follows: Of the four 
Cuvierian classes mentioned above, the ITeropoda were united with 
the Cephalopoda, on account of the apparent similarity of the 
cephahe tentacles in some of the former to the arms of the latter. 
An additional class was in-stituted for the reception of DentaliumAnd 
its few allies, and for this class Bronn's name Scaphopoda was used. 
The Chitons and their allicB wore placed under the Gastropoda, as a 
distinct branch called Isopleura, and for the Acephala dc BlainviUc’s 
name LameUlbranchia was substituted. The latfor were regarded 
as forming a distinct branch, equivalent in rank to the other three 
classes together, the latter all possessing the radula which is wanting 
in lamellibranchs. 

giufj* the 9th edition of the Ency, Brit, was published*important 
advances have been made in our knowledge of the MuUusca, as the 
result of researches largely due to the interest excited in the subject 
by Lankesler's article. Attention has been especially directed to 
the inyestigation of the most prisutive forms m each group, and 
acGoidiogly we can now form much more definite conceptions of the 
phylogenv and evolution of the various classes. The most important 
and extensive contributions to this progress have been made by the 
Belgian zoologist. Dr Paul Pclseneer, who has made the MoUusca his 
spemal study. 

The Cfii'loiitdae and the Aplacophora are now separated from the 
Casfa'opoda and raised to the rank of a distinct class, under thu name 
of Ampbineura. On the other hand. Boas and Pelseneer have shown 
that the Pteropoda have nothing to do with the Cephalopoda, but 
are Gastmpoda modified fur a pelagic life: they are therefore now 
united with the Gastropoda. , The Lameliibtanchia are no longer 
regarded as a ^stinct bi»qei|M.contrast to the remaining MuUusca; 
according to Pelseneer thlj|iwe allied to the Gastropoda and Sca¬ 
phopoda, all three chtssafKlM derived from a common hypotheti¬ 
cal ancestor, called PtonK^tlossum. These: three classes ha^ 
therefore been united by (^boen into one branch or grade, the 
I^hipidoglossomorpha. 


Central Characters of the MoUusca .—The forme,e^dofiprisefl 
in the vaiious groups, whilst exhibiting an extreme tai>ge of 
varied in shape, a.s may be seen on comparing an oyster, a 
cuttle-fish,'and a sea-slug such as Doris ; whilst adapt^, some 
to life on dry land, others to the depths of the sea, others to 
rushing streams; whilst capable, some of swimming, others of 
burrowing, crawling or jumping, some, on the other hand, 
fixed and immobile; some amongst the most formidable of 
carnivores, others feeding on vegetable mud, or on the minutest 
of microscopic organisms—yet all agree in posse.s.sing in common 
a very considaable number of structural details which arc not 
possessed in commoa.by any other animals. 

The structural feature.^ which the MoUusca do possess in 
common with other animals belonging to other great phyla of 
the animal kingdom are those characteristic of the Coelomata, 
one of the two great grades (the otlier and lower being that of 
the Coelentera) into whicii the higher animals, or Metazoa as 
distinguished from the Protozoa, are divided. The Metazoa 
all commence tlieir individual existence as a single cell or plaslid, 
which multiplies itself by transverse division. Unlike the cells 
of Protozoa, these embryonic cells of the Metazoa do not remain 
each like its neighbour and capable of independent life, but 
proceed to arrange themsclvas into two layers, taking the form 
of a sac. The cavity of the two-cell-layered sac or diblastula 
thus formed is the primitive gut or arch-enteron. In the 
Coelentera, whatever subsequent changes of shape the little 
sac may undergo as it grows up to be polyp or jelly-fish, the 
original ardi-enteron remains as the one cavity pervading all 
regions of the body. In the Coelomata, on the other hand, 
there is another cavity, dividing the body-wall into two layers; 
an internal layer surrounding the gut, and an external layer. 
This cavity is excavated in a third mass of ccUs distinct from the 
cells lining tlie gut, forming the endoderm, and llic cells covering 
the surface of the body, the ectoderm. 'This third mass of cells 
is the mesoderm. The MoUusca agree in being coelomate with 
the phyla Vertebrata, Platyhdmia (flat-worms), Echinoderma, 
Appondiculata (insects, ringed-worms, Ike.), and others—in 
fact, with all tlie MeUzuu except the sponges, corals, polyps, 
and medusae. 

In common with aU other Coelomata, the MoUusca are at 
one period of life possessed of a prostoraium or region in front 
of the mouth, which is the essential portion of the “ head,’’ 
and is mnnccted with the property of forward locomotion in 
a definite direLTion and the steady carriage of the body (as 
opposed to rotation of tlie body on its long axis). As a result, 
the Coelomata, and with them the MoUusca, present (in the 
first instance) the general condition of body known as bilateral 
symmetry; the dorsal is differentiated from the ventral surface, 
whilst a right and a left side similar to, or rather tlie complements 
of, one another are permanently established. In common with 
aU other Coebmata, the MoUusca have the mouth and first pah 
of the alimentary canal which leads into the met-enteron formed 
by a special invagination of the outer layer of the primitive 
body-waU, not to be confounded with that which often, but not 
always, accompanies the antecedent formation of the arch- 
enteron ; this invagination is termed the stomodaeum. Similarly 
an anal aperture is formed in connexion with a special invagi¬ 
nation which meets the hinder part of the met-enteron, and is 
termed the proctodaenm. 

The coelom is primarily and essentially the generative cavity : 
the reproductive ceUs arise from its walls, i.e. from the coelomic 
epithelium. True nephridia do not primarily open into the 
coelom, as was formerly taught, but are intra-cellular ducts 
in the mesoderm. Such organs are absent in MoUusca in the 
adult state, but a pair of nephridia usuaUy occurs in the larva. 
The coebm opens to the exterbf by ducts which are' primarily 
genital ducts by whicli the ova or sperms are discharged. These 
ducts, however, as weU as the coelomic epithelium, may assume 
excretory functions. In MoUusca the coelom is reduced and 
consists of two parts, the piericardial cavity which surrounds 
the heart, and the cavity of the gonads or generative organs. 
There is usually one pair of coelomic ducts leading from the 
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pericardium to the exterior, and these are the excretory organs 
or kidneys, formerly known as the organs of Bojanus. The 
walls of the pericardium are also excretory in parts, these parts 
forming the pericardial glands. In the majority of Mollusca the 
gonads are provided with a pair of ducts of their own. There 
are thus two pairs of coelomic duets. This fart gives rise to 
the question whether the Mollusca are to be regarded as primi¬ 
tively segmented animals or not. In animals which exhibit 
typical segmentation or metamerism, such as segmented worms 
(Chaetopoda^, each segment or metamere possesses its own 
coelomic cavity, a pair of coelomic ducts, and a pair of nephridia. 
The structure of the Mollusca in the greater number of eases 
agrees with the hypothesis that the primitive form was unseg¬ 
mented, and therefore had but one pair of coelomic ducts and 
one pair of nephridia. In existing forms the latter disappear 
in the adult. In the most primitive forms of several classes 
there are no distinct genital ducts, the gonads when mature 
discharging into or through the kidneys. Among the Gastropoda, 
in the Aspidobranchia, there is no genital duct, and the gonad 
opens into the right kidney; in the more modified forms the 
left kidney alone is functional, the right has been converted 
into the genital duct. Among the Lamellibranchja again the 
kidneys serve as genital ducts in the Protobranchia and some 
Filibranchia. In the higher forms tlec opening of the gonad 
is shifted more and more towards the external aperture of each 
kidney until finally it is situated on the external surhice, and 
thus the gonad secondarily acquires an independent aperture. 
In the Scuphopuda there i.s no distinct genital duct, the relations 
are as in Aspidobranchia. Among the Amphineura we find one 
pair of coelomic ducts in the Aplacophora, two pairs in the 
Chitons. In the former the genital coelom and the pericardial 
coelom are continuous and the reproductive cells escape by the 
renal ducts. In the Chitons or Polyplacophora, on tlie other 
hand, the two cavities are separate, and there are independent 
genital ducts. It is possible therefore to regard the latter 
condition as secondary, and to conclude tjiat the separate 
genital ducts have been derived from the original single pair of 
coelomic ducts, as in Lamellibranchs. 

The Cephalopoda, however, do not harmonize so well witli this 
view. The earliest forms of this class geologically are the 
Nuutiloidea. Assuming that these ancestral forms resembled 
the existing Nautilus in their internal anatomy, they had two 
pairs of renal ducts and one pair of genital ducts, which would 
apparently indicate, not a single metamere or unsegmented 
body, but three metanieres. 'lliere arc however only two pairs 
of branchiae. I’he Dibranchia, with only one pair of branchiae, 
one pair of renal organs, and one pair of genital ducts, arc much 
more recent, not appearing till the end of the Sccondao’ epoch, 
and therefore must be regarded as descended from the Tetra- 
branchia. The latter arc represented in the Upper Cambrian 
formations, together with lyamellibranchia and Gastropoda, and 
there are no earlier Molluscan fossils than these. Palaeontology 
therefore throws no light on the question whether the mctameric 
or the unsegmented Mollusca were the earlier. The development 
of the Cephalopoda affords at present no better evidence that 
the metamerism is secondary. That of Nautilus, which would 
be most important m this inquiry, is unfortunately still unknown. 
In the Dibranchia true nephridia have not been detected in the 
embryo, nor has it been shown that the genital ducts are derived 
from the renal tubes. On the other hand, there is no evidence 
that tlie forms which show no metamerism, such as the Gastro¬ 
poda, are descended from metameric ancestors. On the whole, 
then, the most probable conclusion is that the original ancestral 
form of the Mollusca was unsegmented, possessed one pair of true 
nephridia, and one pair of coelomic ducts whose function was 
to conduct the generative products to the exterior. The chief 
types of Mollusca were already differentiated at the beginning 
of the geological record, and the metamerism which occurs in 
the Cephalopoda has been evolved within the limits of that 
class. 

External Characters .—^The characteristic oigans of Mollusca 
are the mantle and shell, the foot, the ctenidia and the radula. 
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of which all but the last are external. The original form was 
bilaterally symmetrical, and this symmetry is retained in all 
the classes except the Gastropoda. At the anterior end the head 
is differentiated; it bears the sense-organs, and contains the 
muscular pharynx witliin which is the radular apparatus. The 
rest of the body consists of the foot ventrally and the visceral 
mass dorsally. The foot is a muscular mass without cuticle 
or skeleton, excepting certain cuticular structures such as the 
byssus of Lamellibranchs and the operculum of Gastropods, 
which do not aid in locomotion. The foot is usually the onb' 
organ of locomotion. It corresponds to the ventral port of the 
body-wall in other animals. The muscular tissue of the dorsal 
body-wall is much reduced and the integument here is thin and 



Fig. I. —Ctenidia of various Mollusca (original). 

A, Of Chitsm '. l-t., fibrous tissue; a.b.v., afiereat blood-vessel; 

e.b.v., eficrent Uood-vusscl; g.l., laterally paired lamellae.. 

B, Of Stffia : letters as in A. 

C, Of Ftssurelia : letters as in A. 

D, Of Nuculw. d, positioii of axis with blood-vessels; a, inner: 

h and c, outer row of lamellae. 

£, Of Paludina : i, intestine running parallel with the axis of the 
ctenidium and ending in the anus a; br., rows of elongate 
processes corresponding to the two series of lamdlae of the 
upper figures. 

soft. The external epithelium of the dorsal region secretes the 
shell. Between the edge of the shell and the foot there is a 
groove or cavity, chiefly developed laterally and posteriorly. 
The dorsal border of this groove is extended outwards and 
downwards as a fold of the integument. There Ls some confusion 
of terms here: some writers call the free fold the mantle or 
pallium, and this is the proper use of the term; but others apply 
the terra to the whole of the dorsal integument, including both 
the projecting fold and the part covering the viscera. The 
shell extends to the edge of the mantlc-fnld, and the cavity 
between the mantle and the side of the body is the pallial 
chamber. This dwmber ser\’es two purposes: it is primarily 
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the respiratory ravity containing' tlic gills, but it also serves 
enclose the body so that the latter is surrounded by the 
shell, from which the head and foot can be protruded at the will 
of the animal. 

The shell coasists of an organic basis the substance of which 
is called conchiolih, impregnated with carbonate of lime, with 
a small proportion, 1-2 %, of phosphate of lime. On the outside 
of the shell is a non-calcihed layer of conchiolin called the 
periostracum. secreted by the thickened edge of the mantle. 
The zone of the external surface of the mantle within the edge 
secretes a layer formed of prisms of calcite; the rest of the 
epithelium from this zone to the apex secretes the inner layer 
of the shell, composed of successive laminae; this is the nacreous 
layer, and in certain species has a commercial value as nacre 
or mothcr-of-pearl. 'ITius the growth of the shell in extent 
is due to additions to the prismatic layer at the edge, its growth 
in thickness to new layers of nacre deposited on its inner surface. 
In many ca.ses in various cla-sses the mantle is reflected over 
the edges of the shell, so as to cover more or less completely 
its outer surface. When this covering is complete the shell 
is contained in a closed sac and is said to be “ internal,” but 
the sac is lined by ectoderm and the shell is always morplio- 
logicalh' external. In one or two cases the epithelium of the 
foot secretes’ a calcified shell, which is either free as in Argonauia 
or adherent as in Hipponyx. 

The ctenidia (fig. i) are the branchiid organs of the Mollusca. 
In the primitive condition there is one on each side in the 
mantle cavity, towards the posterior end of the body. Each 
is an outgrowth of the body-wall at the side of the body, and 
consists of an axis containing two main vessels, an afferent and 
efferent, and bearing on either side a series of transverse plates 
whose blood-sinusc.s communicate with the vessels of the axi.s. 
The afferent vessel of the ctenidium receives blood from the 
vena cava or principal blood-sinus of the body, the efferent 
ve-ssel opens into the auricle of its own side. Near the base of 
the ctenidium is a patch of sensory epithelium innervated from 
the branchial nerve, lorming a sense-organ called the usplira- 
dium, whose function is to test the water entering the branchial 
cavity. The branchial current is maintained by the cilia which 
cover the surface of the ctenidia, except in Cephalopoda, in 
which cilia arc absent and the current is due to muscular action. 
Thus in the primitive mollusc the mantle-cavity contains a 
symmetrical group of structures at the posterior end of the 
Ixidy, and this group of structures is called the pallial complex. 
It consists of the anus in the middle, a renal or^an and renal 
aperture on each side of this, and a ctenidium outside or anterior 
to the renal organ, an osphradium being situated at the base 
of the ctenidium. 

Inlertial Anatomy : Digestive Tube.—lr\ primitive Mollusca the 
mouth and anus are the two extremities of the body, but the anus 
may be brought to an anterior position by a ventral flexure, compli¬ 
cated in Gastropoda by a lateral torsion. The Alimentary tube 
consists of three regions : flrslly, the anterior buccal mass with the 
oesophagus, of ectodermic origin, and therefore bearing cuticular 
structures, namely the jaws and radula; secondly, the mld-gUt. of 
endoderimc origin and including the stomach and liver; and, thirdly, 
the hind-gut or intestine. The radula consists of a chitinous band 
bearing iceth, secreted bv a ventral caecum of the phaniyx and 
mov«d by an apparatus of cartilage and musefes. . It was present in 
the ancestral mollusc, occurs iu nearly all archaic types, and is only 
absent in the most specialized forms, in which it has evidently been 
lost; these forms are certain Neomeiiiomorpha, all the Lamelli- 
branebia, various degenerate Gastropoda, and the Cirrhoteuthdae 
among Cephalopods. The teeth are secreted by a small number of 
cells at the closed end ol the caecum, the basal membrane by a trans¬ 
verse row of cells in front of these. The teeth arc disposed in trans¬ 
verse rows, and in each row they arc arranged symmetrically on 
cither side of a central tooth. In Polyplacophora there are eight 
on each side ( 8 . 1 . 8 ); in Scaphopoda two on each side (2.I.2.); in 
almost all Cephalopoda three on each side (3.I.3); in Gastropoda the 
number varies very much in dificrent subdivisions. Beneath the 
anterior parts of the radula where it omerges from the caecum arc a 
pair of cartilages, and attached to these a number of special muscles 
try which the radula is mOVed backwards and forwards to act as a 
rasp. The secretion of the radula at the closed end of the caecum, 
is continuous, so that it is constantly growing forward as fast us its' 
exposed anterior portion is worn away by use, just as a finger¬ 
nail is pushed forward by constant growth at its posterior end. 


and is worn away or has to be cut short from time to time at its 
outer end. 

Circulation .—The system of blood-vessels is entirely ^arate 
from the coelomic cavities. It consists of arteries, veins and 
sinuses, but ramified capillaries arc usually absent except in the 
integuments of Cephalopods. The arteries and veins have proper 
endothelial walls; they pass abruptly iulo the sinuses and in some 
cases communication is effected by orifices in the walls of the vessels, 
as for example in the vena cava of Nautilus. The heart is situated 
in the pericardium on the dorsal side of the intestine and at the 
posterior end of the animal. The pericardium never contains blood, 
as is well shown iu those forms which have red corpuscles in their 
blood; these corpuscles are never found in the pericardium. 

'I^e heart receives blood from the gills and mantle, and pump.s it 
through arteries to the body. It consists of a median ventricle 
with muscular walls and a cavity traversed by muscular strauds. 
On either side ol the ventricle, in the primitive condition, is a thin- 
walled auricle, opening into the ventricle by a valvecl opening. 
Each auricle forms the terminal enlargement of the efferent vein of 
the ctenidium of its own side. In Nautilus two pairs of auricles are 
present, corresponding with the two pairs of ctenidia. In the primi¬ 
tive lorm a single anterior aorta is given off from the ventricle, the 
two togother representing the dorsal blood-vessel of Chaetopods. 
In more specialized forms a posterior aorta passes backwards from 
the ventricle, as in Gastropods and the majorify of Lamcllibranchs. 
The ramifications of the arteries convey the blood to all parts of the 
body, and it jinally reaches the venous simises, the cliicf of which are 
the pedal, the pallial and the median-veiilral. The last is betwe-cn 
the pericardium and the foot; from it the blood passes through the 
renajorgansfolhcctcnidia. Some blood, however, eiitorstheaiiTicles 
directly from the mantle, without riassing through the ctenidia. In 
the maiurity ol Gastropoda one gill and one auricle arc lust. 

The blood is usually a colourless liquid containing amoeboid cells 
and sometimes other corpuscles called hacmatids. It may be 
coloured blue by haemocyanin, a respiratory compound containing 
copper. In a few forms the blood contains haemoglobin, either in 
solution or in liaematids (retl blood-corpuscles). In the Gastropotla 
the muscular' tissue of the buccal mass is coloured red by haemo¬ 
globin. 

Nervous System. —'I'he central nervous system may be described a* 
consisting of u collar surrounding the oesophagus, and two parrs ol 
cords arising from the colhir and passing backwards. The two pairs 
of curds arise from the same point of the collar. The ventral curds 
are the pedal, the dorso-latcral, the pleural, the former innervating 
the foot, the latter the mantle, The dorsal half of the collar js the 
cerebral commissure, the ventral the labial commissure. The pedaji 
curds are connected by commissures, and the pedal and pleural of 
each side are similarly coimected. The pallial cords are united to 
one anothor posteriorly, dor!>al to the rectum. This is the condition 
of the nervous system found in Chiton and the other Amphineura, 
but may not be in all respects the ancestral condition. Generally 
the system ls differentiated into ganglia connected by nerve-cords 
consisting of nerve-fibres only. At the point of the collar whence 
the nerve-cords arise arc the cerebral ganglia; from these one pair 
of connectives passes to a pair of pedal ganglia, and another pair of 
connectives to a pair of pleural ganglia. Pedal and pleural on each 
side are coiiiieclcd by a pleuro-pedal coimective. Each pleural 
gaiiglioii gives oil a long nerve which suppUes the viscera, and the 
two unite posteriorly below the intestine. There are usually three 
small ganglia on the course of this visceral commissure, namely, the 
right and left visceral ganglia and the abdominal. The perid- 
esophageal nerve-ring of Chaetopotla and Arthropoda is represented, 
not by the collar first ntentioned in the above description, but by the 
commis-surcB connecting the cerebral and pedal ganglia. The labial 
commissure supplies only the buccal mass and the oesophagus and 
stomach. 

The special sense-organs are a pair ol eyes on the head, a pair ul 
ulucysts or statucysts, and a pair of usphradia which have aiready 
been mentioned. In certain cases accessory eyes are also present, 
e.g. the pallial cyc,s of Pccten and other Lamcllibranchs, and of 
Chitons. The otocysts are invaginations of the epithelium of the 
foot, hut are innervated from the cerebral ganglia, and the same 
innervation has been proved in .some cases for the osphradia. 

Reproduction and Development. - Molluscs are usually of separate 
sexes, but sexual dimorphism is seldom highly developed. Herma¬ 
phroditism is secondary, and occurs in one sublclass of Gastropoda, in 
some InmelUbranchs. and in one sub-order of Amphineura. In 
Cephalopods and the majority of Gastropods copulation occurs. As 
a rule no parental care is exhibited, but incubation of the developing 
ova within some part of the parental body, or receptacles attachcrl 
to the parent, occurs in some Lamcllibranchs, some Gastropods, and 
in Argonauia among the Cephalopods. True viviparity, that is 
the development of the ova within theoviduct, is very rare, occurring 
only in one case among the Amphineura and in some aquatic ana 
pulmonate Gastropoda 

The egg-cell of Mollusca is either free from food-material—a 
simple protoplasmic coniuscle—or charged with food-material to a 
greater or less extent. Those cases which appear to be most typical 
—-r'.s.wliich adhere to a procedure which was probably common at one 
time to all then existing Mollusca and has been debited from onlv 
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in later and special lines of descent—show approximately the 
following history. By division of the egg-cell a mulbeiry-maBS of 
embryonic-cells is formed (morula), which dilates, forming a one-cell- 
layered sac (blastula). By invagination one portion of this sphere 
becomes tucaed into the other—as in the preparation of a woven 
night-cap for the head. The orifice of invagination (blastopore) 
narrows, and we now have a two-cell-layered sac—the gastrula. 
The Invaginated layer is the enteric cell-layer or endoderm; the outer 
cell-layer is the dermic cell-layer or ectoderm. The cavity communi¬ 
cating with the blastopore and lined by the endoderm is the arch- 
enteron. The blastopore, together with the whole embryo, now 
elongates. The blastopore then closes along the middle portion of 
its extent, which corresponds with the later developed foot. At 
the same time the stomodacum, or oral invagination, forms around 
the anterior remnant of the bla.stopore, and the proctodacuni, or anal 
invagination, forms around the posterior remnant of the blastopore. 
There are, however, variations in regard to the relation of the blasto- 
}>orc to the mouth and to the anus whicli arc probably modifications 
of the original process described above. 

In eggs which contain a larger quantity of food-yolk, the process 
l>y which the endoderm is enveloped by the ectoeferm is somcw'hal 
dil'lerent. Segmentation in these is very unerjtial, and results in the 
formation of small cells called miernmeres and large cells called 
meganieres, as in fig. 4. As the micromeres become more numerous 
they gradually envelop the meganieres until the latter are completely 
enclosed. 'J'he gastrula is in tliese cases said to be formed by epibole. 
Between ectoderm and endoderm a third intermediate cell-layer 



After Lnnkestcr, 15. 

Fig. 2. —Development of the Pond-Snail, Limnaeus stagnalis. 


r, Directive corpuscle. 
bl, Blastopore. 

ev, Endoderm or enteric ccU-layer. 
cr, Ectoderm or deric cell-layer, 

V, Velum, 
tn, Moutli. 

/, Foot. 

/, Tentacles. 

//), pore in the foot (belonging 
to the pedal gland ?). 

»if, The .mantle-flap or limbus 
pallialis, 
sh, The shell. 

I, The sub-pallial space, here 
destined to become the lung. 


A, First four cells resulting from 

the cleavage of the original 
egg-cell. 

B, Side-view of the same. 

C, Diblastula stage showing the 

two cell-layers and the 
blastopore. 

D, E, F, Trochosphere stage, D 

older than E or F. _, 

G, Three-quarter view of a 

blastula, to show the orince | 
of invagination of the endo¬ 
derm or blastopore, (fcf)' 

H, I, Veliger stage later than 

D. 


is formed, which is called the mesoderm, and gives rise to the 
muscular and connective tissues to the vascular system, and to the 
excretory and generative organs. The mesoderm arises for the most 

S art from the endoderm. When the segmentation is unequal one of 
19 'JXiegameres gives rise by successive divisions to two primary 
mwy jftym cdls called mesomeres; these divide to form two masses 
of-^llS’i^ed mcsoblastic bands. The coelom is formed as a cavity 
or cmtCi in the interior of these cell-masses. In some cases the 


coelom is formed as a single cavity, and renal and generative organs 
are formed from its walls. This is the primitive method, but in 
other cases the organs mentioned may be farmed separately in the ^ 
mesoderm. The renal organs arc tubular outgrowtns of the peri- * 
cardial part of the coelom; the reproductive cells are derived irom 
colls lining the generative portion. 

The external form of the embryo meanwliilf passes through 
highly characteris-tic changes, which are on tho whole fairly constant 



After Tjtnkrtfer, 17. 

I'lCi. 3.- Development of the River-Snail, Pa/Mrfina Mvfpflra. 


dt, Directive corpuscle (outcast 
cell). 

(If, Arcli-enteron or cavity lined 
by the enteric cell-Uiyer or 
endoderiii. 

hi, Blastopore. 

vr, Velum or circlet of ciliated 
cells. 

dv, Velar area or cephalic dome. 

stn, Site of the as yet unformed 
mouth. 

/, Foot. 

ntes, Rudiments of the skeleto- 
trophic tissues. 

f>i, The pedicle of invagination, 
the future rectum. 

skgl, The primitive .shell-sac or 
.sliell-gland. 

m, Mouth, an, anus. 


A, Gastrula phase (optical sec¬ 

tion). 

B, The Gastrula has become a 

Trochosphere by the devel¬ 
opment of the ciliated ring 
vr (optical section). 

C, Side view of the Trochosphere 

with commencing formation 
of the foot. 

D, Further advanced Trocho- 

sphero (optical section). 

E, The Trochosphere passing to 

the Veliger stage, dorsal view' 
showing the formation of the 
primitive shell-sac. 

F, Side view of the same, showing 
’■ foot, shell-sac (shgl), velum 

(vr), mouth and anus. 


N.B .—In this development the blastopore, 
persists a.s the anus. Ine mouth and stonux 
dently of the blastopore. 


^ot elongated; it 
,m form indepen- 


throughout the Mollusca. A circlet of cilia fofns when the embryo 
is still nearly spherical in an equatorial position. As growth pro¬ 
ceeds, one hemisphere remains relatively small, the other elongates 
and enlarges. Both mouth and anus are placed in the larger area; 
the smaller area is the prostomium simply; the ciliated band is 
therefore in front of the mouth. The larval form thus produced 
is known as the trochosphere. It exactly agrees with ttie larval 
form of many Chaetopod worms and other Coelomata. Moat remark¬ 
able is its resemblance to the adult form of the Wheel animalcules, 
or Rotifera, which retain the prae-oral ciliated band as their cliief 
organ of locomotion and prehension throughout life. So far the 
young mollusc has not reached a definitely molluscan stage of 
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davriojancnt, bebi^ odl^in * conditiaa common to it and other 
Ohdomata. It now awm tetbe veliger phMe, a definitely moUuscan 
jJorm, in whkl) tfah idimn^rtion hetweeo the area in ^nt of the 
~oUiated circlet aadilSuiitb&ind it is very greatly increased, so that 
the former It WMr timpty an emarginated retlon of the head fringed 
with cilia. It it termed the " velum,*' and u frequently drawn out 


Itiaterme 

v;v. 


to MoHutca generally, but acquires characters peculiar to the parti* 
cular^elaie^ which its paranttibelong, Fbr the later develotmtent 
theMdate:itiw articles on the several claeaes mnst be consultea. 

' l^ialkiHs between Oti Cltutes.—Frtim the preceding discassion 







From Balfour, after fiobretzicy. 

Fig. 4. —Early Stages of division of the Fertilized Efifi-cell in Nassn 
mulabilis. 

A, The egg,ceU has divided into two spheres, of which the lower 

contains more food-material, whilst the upper is again incom¬ 
pletely divided into two smaller spheres. Ke.sting on the dividing 
upper'sphere are the eight-shaped " directive corpuscles," better 
called "praescminal outcast cells or apoblasts,” since they are the 
result of a cell-division which affects the egg-cell before it is 
impregnated, and are mere refuse, destined to disappear. 

B, One of the two smaller spheres is rounilod to the larger sphere. 

C, The single small sphere has divided into two, and the reunited 

tnass has divided into two, of which one is oblong and 
practically double, as in 11. 

B, Ivach of the lour segment-cells gives rise by division to a small 
pellucid cell. 

K, The cap of small cells has increased in number by repeated for¬ 
mation of pellucid cells in the same way, and by division ul 
those first formed. The. cap will spread over and enclose the 
four segment-cells. 

into lobes and processes. As in the Rotifora, it serves the veliger 
larva as an organ of locomotion. The bddy ol the veliger is charac¬ 
terized by the development of the visceral hump on one surface, anti 
by that of the foot on the other. Growth is greater in the vertical 
doreo-ventral axis than in the longitudinal oro-anal axis; consequently 
the foot is relatively small and projects as a blunt process between 
mouth and anus, which are not widely distant trom one another, 
whilst the antipedal area projects in the form of a great hump or 
dome. In the centre of this antiwdal area there has appeared 
(often at a very early period) a gland-like depre.ssion or lollicle of the 
integument. This is the primitive shell-sac discovered by Lankester 
in 1871, and shown by him to precede the development of the 
permanent shell in a variety of molluscan types. The shell-gland is 
bounded by a ridge of ectodermic cells. This ridge forms the edge 
of the shell-secreting epithelium, and tlierefore of the mantle, 
since the shell extends to the edge ol the mantle. The shell-gland, a.s 
development proceeds, extends from its point of origin as an 
ectodermic thickening, which may lie only slightly, concave or may 
be deeply invaginated and then evaginated. 

In the larvae of several Gastropoda and Lamellibroncbia occur 
excretory organs which have the characters qf true nephridia. There 
is a single pair of these organs situated immediately behind the 
velum. They agree with primitive nepliridia in being of ectodermic 
origin, in consisting of perforated cells in linear series, and in having 
no communicatioq yiiith the coelom. The inner end of each of these ^ 
organs consists of a flame-cell, i.e. a cell with an internal cavity 
containing a vibrating filament or flagellum. They arc best de¬ 
veloped in the Pulmonata; in some case-s they are veij rudimentary 
and may be destitute of an external opening. They invariably 
disappear before the adult stage is reemhed, but their presence in 
the larva is evidence that the ancestral mollusc possessed a pair of 
true nephridia quite distinct from the coelomic excretory organs, 
which are so ch^cteristic of existing forms in the adult condition. 

The ctenidia, it will be observed, nave not yet been mentbned, 
and they are indeed the last et the characteristic Molluscan organs 
to make their appearance. They arise a^ntgrowth^ of the sides 
of the bo^ within the eavHy iomsed bwthe development of tiie 
mantle. The veliger, as soon as its w<|lj|M attained^me extent 
and begins to assume definite shape, (||y|jnpt|ger of a form common 



Prom Gegenbaur. 

Fig. " Veliger " embryonic form of Mollusca. 


V, Velum. 

c, Visceral dome with dependent 
mantle-skirt. 
p, Foot. 

I, Cephalic tentacles. 
o/>, Operculum. 


A, Earlier, and (U), later, Veliger 
of a Gastropod. 

C, Veliger ol a Ptoropod showing 
lobe-like processes of the 
velum and the great paired 
outgrowths of the foot. 


Mollusca, and it is possible to construct a diagrammatic mollusc, 
as was first done by Lankester, which will po.ssess these primitive 
features. The figure here given represents such a hypothetical 
form according to present views. IVe cannot assert that this 
was in all respects the condition of the common ancestor, us 
will be seen when we attempt to derive the various sub-types 
from it. In the Amphineura the nervous system, having no 
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From LankftStcr'B Treatist on Zoology. A. and C. Black. 

1 'Tg. Ii.— Diagram ol a primitive Mollusc, viewed from the left side. 


a, Anus. 

eg, Cerebral ganglion. 

/, Foot. 

g. Gill, in the pallial cavity, 
go, Gonad. 

h. Heart. 
k. Kidney. 

la.c, Labial commissure. 

Nil, Mouth. 
pa. Mantle, 


pff.V, Pallial nerve. 
pe, Pericardium. 
p.g. Pedal ganglion. 
pl.g, Pleural ganglion. 

ta, Radula. 

r.p.u. Reno-pericardial orifice. 
it, Stomach. 

sl. g, Stomato-gastric ganglion. 
v.p, Visceral ganglion. 


separate ganglia and no ventral visceral commissure, may be 
still more primitive. The metameric repetition ot the shell- 
plates and of the ctenidia are probably special modifications, 
but it is difficult to explain the spicules of the dorsal integument 
except as a condition more primitive than the shell itself. The 
Prorhipidoglossomorpha are distinguished by the separation of 
the genital coelom from the pericardium, and by the long 
visceral commissure passing ventral to the intestine. “Mi 
Lamellibranchia have markedly diverged from the oriajnflJWft 
by the adoption of filtration as a method of feeding,'jSfiJrnas 
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led;to the loss of the UMe(m>^ani«d,l^'theidi^ 

of the shell into two y^lyts. ! (The^uliar#E»(of theGaitcopoda 
are eH due.totlietorsien «f thershellaad body. XbeGephilf^oda 
con be derived without !SMicb .diffifiUlty {rent the aeiMtolttio 
Moliusc, if we assume .that eome metameric repetition of organs 
has occurred, as explained above in nfermcie 'to’tite cotiom. 
The foot has been <feveloped into long prooesael which 
extended in a ciiule round'the mouth; all the ganglia, including 
the visceral, have been concentrated around the oesophagus. 

Habits and DistrAntim.—iihimt than a8,ooo species ttflivatg 
Idolluscs have been distinguished, of whkh more than half Ore 
Gastropods. They ere essentially aquatic animals, and the 



(From Lanksrter's Treatise on Zooiosy. A. and C Uloclc.) 

]'irr. 7,—l)ia(;ramn of the live classes of Mollusca, from the left side. 


A, Amphineura. 

B, Scaphopoda. 

C, Gastropoda. 

I>, Lamclli bronchia. 
E, Cephalopoda. 

o, Anns. 

a.a, Anterior adductor, 
c.g, Cerebral ganglion. 
/, Foot. 

/«, Funnel. 

p, Ctenidium. 


h, Heart, in the pericardium. 

h.a, Posterior adductor. 

m, Mouth. 

pa, Pallium or mantle. 

p.p, Pedal ganglion. 

p/.g, Pleural ganglion. 

ra, Radula. 

St, Stomach. 

st.g, Stumatu-gaiitric ganglion. 
v.ii, Visceral ganglion. 


majority live in the sea. Some, like many Ccphalopods and 
the Ptcropods, are pelagic or free-swimming; others creep or lie 
on the sea bottom. Some are littoral, living between tide-marks; 
others are found at very various depths, up to 2800 fathoms. 
A few species have invaded the fresh waters, while the pulmonatc 
and terrestrial Gastropods arc distributed over the whole sur¬ 
face of the land in all latitudes and to a height of 15,000 ft. As 
a rule Molluscs are free and more or less active, but many 
Lamellibranchs are sedentary, and a few' of these and of Gastro¬ 
pods are permanently fixed to their habitat. Commensalism 
occurs .in a few instances, but parasitism either external or 
internal is rare. The latter is confined to certain Gastropods 
which live in Echinoderms and are extremely degenerate in 
structure. Protective resemblance is exhibited by some 
Nudibranch Gastropods which have assumed the colour and 
appearance of their habitat. 

Literature, —I. Morphology, (l) G. Cuvier, WmoiVcjpoursemV 
It I'hisiotre it It I'anatomie des mallusqttes (Paris, i8i6). (2) J. Poli, 
Testacea tttriusqw, Siciliae, eoruntgue historta it anatome, tabulis aencis 
M illuslrata, vols. i.-iii., fob (Parma, 1791-1795 aud 1826-1827). 
(3) St delle Chiaje, Memorii sutla storia t analomia degli animah 
senia vertebre del regno di Napoli (Naples, 1823-1829), new edition 
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(13) ], W. Spengel. " Die Gerachaorgane und das Nervensyrtem der 
Hoiiusken," Zntsekr, f. uiiu. Zool. (1881). (14) Richard Owen, 
Mimotr on the Pearly Nautilus (London, 1832). (15) L. Cuenot, 
" Excretion chei les mollusques.” Arch.d. biol. xvi. (1899). (16) P. 
Geddes, Om the Mechanism of the Odontophors in certain Mol 
lusca. (17) T. H. Huxley, " On the Morphology of the Cephaloijs 
Mollusca,'' Phil. Trans. (1853). (t8) Von Jhering, Vergleid^nds 
A Motomie des Nervensystems und Phylogsnis der Mollusken (Leipzig, 
1877). (19) E. R. l-ankester, " Contributions to the Developmental 
History of the Mollusca," Phil. Trans. (1875); " Note on the Coelom 
and Vascular System of Mollusca ana Arthropoda," Quart. Joum. 
Micr. Sd. xxxiv. (1893). (20) P. Pelseneer, Introduction i Titude 
des Mollusauss (Brussels, 1894); " Recherches sur les Mollusques 
arebaiques,’' Afem. cour. Acad, belg., LVU. (1899); “Mollusca," 
Lankester's Treatise on Zoology, pt. v. (1906). 

II. Conchology.—(21) Cooke,Molluscs," Cambridge Natural His- 
fory.'vol. iii. {1895). {22)’Fischer, Manueldseonchyliologis{i&Sj). (23) 

i eftreys, British Conchology (1862-1869). (34) Simroth, " Mollusca," 
Ironti’s Klassen und Ordnungendes THierretchs.Bd, iii. (1895), in prog. 
(25) Tryon, Manual of Conchology (1878), in prog, (26) Woodward, 
A Manual of the Mollusca (1880). (E. R. L.; J. T. C.) 


MOLLUSCOIDA, a name long employed to denote a division 
of the animal kingdom which contained Brachiopods (9.0.), 
Polyioa (9.0.), and Tunicala (q.v.), the members of the three 
groups having been supposed to rc.scmble the Mollusca. As it 
is now known tha't these groups have no relation to molluscs, 
and very little to one another, the name Mulluscoida has been 
abandoned. 

MOLLY MAGUIRES, an Irish-Americun secret society which 
maintained numerous branches in the anthracite coal regions 
of Pennsylvania, U.S.A., from 1854 to 1877, and perhaps kter. 
The name was imported from Ireland, where it had been used 
to de.signate one of the Ribbon societies that devoted its energies 
to intimidating and maltreating process server.s and tiie agents 
of landlords, and whose greatest activity was between 1835 
and 1855. The Irish society of Molly Maguires seems to have 
been organized in 1843 in tlie barony of barney, Co. Monaghan, 
to co-operate with the ribbonmen, and its mcmbensliip seems 
to have been confined to the ver;’ lowest classes. The 
Molly Maguires of Pennsylvania consisted of similar classes 
of Irishmen, but there seeias to have been no connexion between 
the two societies. Every member of the American organization 
was also a member of the Ancient Order of Hibernians, an 
association organized for benevolent purposes, and tia'ving 
branches tliroughout the United States and Great Britain. To 
the Ancient Order of Hibernians none might be admitted but 
persons of Irish birth or descent, who were Roman Githolics, 
and whose parents were Roman Catholics; but notwithstanding 
this requirement, the organization—being a secret society—was 
under the ban of the Catholic Church. At the head of each 
division or lodge there was a “ body master,” who communicated 
directly with a county delegate; the county delegates reported 
to the state delegate, and the state delegates to a national 
delegate. The supervision of the whole order was vested 
in a “ Board of Erin,” meeting quarterly in England, Ireland 
or Scotland, and at each meeting arranging a new code 
of signals and passwords, which were communicated to the 
national delegate in the United States by the steward of a 
transatlantic steamship, and thence were transmitted to the 
various subdivisions. In the mining districts of Pennsylvania 
the organization fell under the control of a lawless element, 
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which created the inner order of “ Molly Maguires,” with the 
object, it appears, of intimidating the Welsh, English, and 
German miners, and of ridding the region of mine superin¬ 
tendents, bosses and police who should make themselves in 
any way objectionable to members of the order. Any member 
having a grievance might lay a formal complaint before his 
“ body master,” who thereupon conferred with the officers of 
the neighbouring divisions and secured members from a distance 
to make away with the offending person. Under this system 
the crimes in a given district were always committed by strangers, 
rendering identification of the criminal difficult and escape 
easy. The society grew in strength during the Civil War, when 
the mcreased demand for coal caused an influx of miners, many 
of them lawless characters, into the coal-fields, and in i86j-i 863 
it opposed enlistments in the Federal Army and roughly treated 
some of the enlisting officers. After the war its activity was 
shown by an increasing number of assassinations, burnings 
and other outrages, until by 1875 it completely dominated the 
milling classes and forced a general strike in the coal regions. 
After repeated efforts to bring the criminals to justice had failed, 
Franklin B. Gowen (1836-1889), president of the Philadelphia 
and Reading Coal and Iron Company, sent James McParlan, 
an Irish Catholic and a Pinkerton detective (who some thirty 
years later attracted attention in the investigation of the assas¬ 
sination of Governor Steuneiiberg of Idaho), to the mining 
region in 1873; he joined the order, lived among the “Molly 
Maguires ” for more than two years, and even became secretary 
of the Shenandoah division, one of the most notoriously 
criminal lodges of the order. The evidence he secured led to the 
arrest, conviction, and execution or imprisonment of a large 
number of members during the years 1876-1877, and subse¬ 
quently the outrages ceased and the society was disbanded. 

See F. P. Dewees, The Molly Maguires (Philadelphia, 1877); 
Allan Pinkerton. The Molly Maguires and the Detectives (New York, 
1877); E. W. Lucy, The Molly Maguires of Pennsylvania (London, 
n.ti.); The Commonwealth versus John Kehoe ct al. (Pottsville, Pa., 
1H78); and an article by J. F. Rhodes in Amer. Hist. Review, 
April 1910. 

MOLOCH, or Molech (in Hebrew, with the doubtful exception 
of I Kings xi. 7, always “the Molech”), the name or title of 
the divinity which the men of Judah in the last ages of the 
kingdom were wont to propitiate by the sacrifice of their own 
children. According to the Hebrew consonants it might simply 
be read “ the king ” (milek), an appellation for the supreme 
deity of a Semitic state or tribe. The traditional pronunciation 
(MoXox), which goes back as far as the Septuagmt version of 
Kings, probably means that the old form was perverted by 
giving it the vowels of bosheth, “ shame,” the contemptuous name 
for Baal {cf.v). In 1 Kings xi. 7 (see above) it is the name of 
the god of the Ammonites, elsewhere called Milcom or Malcam; 
but it appears from 2 Kings xxiii. 10, 13 that the worship of 
Milcom at the shrine set up by Solomon was distinct from 
Molech worship, and the text should probably therefore be 
emended to the longer form (so the Septuagint). 

The phrase employed in speaking of these sacrifices is that of 
dedication—“ to make one’s son or daughter pass _ through 
(or by means of) fire to (the) Molech ” (2 Kings saiii. 10; 
but elsewhere without the words “ through fire,” Lev. xviii. 
21); and it appears from Jer. vii. 31, xix. 5; Ezek.xvi.-20 seq., 
that this phrase denotes a human holocaust,' and not, as some¬ 
times has been thought, a mere consecration to Molech by passing 
through or between fires, as in the Roman PaltUa and similar 
rites elsewhere (on which sec Frazer, Golden Bough, 2nd ed., 
ii. 40 sqq., iii. 237 sqq.). Human sacrifice was common in 
Semitic heathenism, and at least the idea of such sacrifices was 

> In 2 Chron. xxviii. 3 (parallel to 2 Kings xvi. 3) a single letter is 
transposed in the phrase, changing the .sense from " caused to pass 
through the fire " to " caused to burn with fire." Geiger (Urschrift 
und Uebersettung, p. 305) very unnecessarily supposed that this was 
everywhere the original reading, and that it had been changed to 
soften the enormity ascribed to the ancient Hebrews. The phrase 
" to give one's seed to Molech " (Lev. xx. 2 seq.), and the fact that 
these victims were (like other sacrifices) regarded as food for the' 
deity (Ezek. xvi. zo) explain and justify the common reading. 


not unknown to Israel from early times (see Isaac; Jephthah).® 
We leant from 2 Kings lii. 27 that the piacular sacrifice of his 
son and heir was the last offering which the king of Moab made 
to deliver his country. Even the Hebrew historian ascribes to 
this act the effect of rousing divine indignation against the 
invading host of Israel; it would not, therefore, be surprising if 
under the miseries brought on Palestine by the westward march 
of the Assyrian power, the idea of the sacrifice of one’s own 
son, as the most powerful of atoning rites, should have taken 
hold of those kings of Judah (Ahaz and Manasseh, 2 Kings xvi. 3, 
xxi. 6) who were otherwise prone, in their hopelessness of help 
from the old religion (Isa. vii. 12), to seek to strange peoples and 
their rites. Ahaz's sacrifice of his son (which indeed rests on a 
somewhat late authority) was apparently an isolated act of 
despair, since human sacrifices are not among the corruptions 
of the popular religion spoken of by Isaiah and Micah. In the 
7th century, however, when tlie old worship had sustained 
rude shocks, and all religion was transformed into servile fear 
(Mic. vi. I seq.), the example of Manasseh did not stand alone, 
and Jeremiah and Ezekiel made frequent and indignant reference 
to the “ high places ” for the sacrifice of children by their parents 
which rose beneath the very walls of the temple from the gloomy 
ravine of Ilinnom or Tophet= (Jer. vii. 31, xix., xxxii. 35; 
Ezek. xvi. 18 sqq., xxiii. 37). The children apparently were 
not burned alive; they were slain and burned like any other 
holocaust (Ezek. loc. cil .; Isa. Ivii. 5), their blood was shod 
at the sanctuary (Jer. xix. 4; Ps. c\'i. 38). Thus the late 
Rabbinical picture of the calf-headed brazen image of Molech 
within which children were burned alive is pure fable, and 
with it falls the favourite comparison between Molech and the 
Carthaginian idol from whose brazen arms children were rolled 
into an abyss of fire, and whom Diodorus (xix. 14) naturally 
identifies with the child-eater Kronos, thus leading many 
moderns to make Molech the planet Saturn. 

It is with these sacrifices that the name of " the Molech ” 
is always connected; sometimes “ the Baal ” (lord) appears as 
a synonym. At the same time, the horrid ritual was so closely 
associated with Yahweh worship (Ezek. xxiii. 39) that Jercmiali 
more than once, finds it necessary to protest that it is not of 
Yahweh’s institution (vii. 31, xix. 5). So too it is the idea of 
sacrificing the firstborn to Yahweh that is discussed and rejected 
in Micah vi. It is indeed plain that such a sacrifice- for we 
have here to do, not with human victims in general, but with the 
sacrifice of the dearest earthly thing—could only be paid to the 
supreme deity; and Manasseh and his people never ceased to 
acknowledge Yahweh as the God of Israel. Thus the way in 
which Jeremiah (Jer. xix. 5) and the legislation of Leviticus 
(xviii. 21, XX. 2-5) and the author of Kings, seem to mark out 
the Molech or Baal as a false god, distinct from Yahweh, is 
precisely parallel to the way in which Hosea speaks of the 
golden calves or Baalim. In each aise the people thought 
themselves to be worshipping Yahweh under the title of Molech 
or Baal; but the prophet refuses to admit that this is so, becaiuse 
the worship itself is an apostasy to heathenism. Note, also, 
the attitude of Ezekiel in xx. 25 seq., 31, references which 
cannot be explained away. 

Although the motive came from within, the form taken by 
the cult has appeared to many to be of non-Israelite origin. 
Babylonia and Assyria, howev'er, seem to be out of the question : 
malik, “ arbiter, decider,” is there an epithet of various gods, and 
a.s an appellative means “ prince ” and not king; further, little 

^ In Hos. xiii. 2, the mte^retation " they tliat sacrifice men " is 
improbable, and 2 lungs xvn. 17 and Lev. xviii., xx. are ol too late 
date by themselves to prove the immolation of children to Moloch 
in old Israel. The " ban " ( 3 in), which was a religious execution 
of criminals or enemies, was common to Israel with its heathen 
neighbours (cf. the inscription of Md.sha), but lacked the distinctive 
character of a sacrifice in which the victim is the food of the deity, 
conveyed to him through fire. 

** The etymology of the word Tophet is obscure; it is possibly of 
Aramaic origin and means " fire-place," cf. tofihteh, "pyre,’* (Isa. xxx. 
33). The vocalization is artificial, the Masorctes having given it 
the vowel-points of fidiAsM. See W. K. Smith, Religion of the Semites, 
2nd ed., 377. 
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evidence for the prevalenre of human sacrifice has as yet been 
found in those lands (A. Jeremias, Das Alte Test, im Lielite d. alien 
Orients, 2nd ed., p. 454). Among the Canaanite branch, the 
king-god is more prominent, and apart from the Ammonite 
vanant Milrnm, numerous names compounded with Milk- arc 
found on Phoenician inscriptions and among western Semites 
mentioned in cuneiform literature (H. Zimmem, Keilinsehr. u. 
das Alte Test., 3rd ed., pp. 470 sqq.). It is tnic that child- 
sacrifice in connexion with fire prevailed among the Phoenicians, 
and, according to the Greeks, the deity honoured with these 
grisly rites was Kronos (identified witfi the Phoenician El, 
“ God ”). On the other hand, the seat of the cult apjjears to 
have been at jcrusalem, and the period during which it flourished 
does not favour any strong Phoenician influence. Again, the 
form of the word Tophet and Ahaz’s association with Damascus 
might point to an Aramaean origin for the cult; but it would 
not be safe to support this view by the statements and names 
in 2 Kings xvii. 31. On the whole, the biblical tradition that 
the Molcch-cult was Canaanite and indigenous (Dent. xii. 2g .sqq., 
xviii. 9 seq.) holds the ground. There was a tendency in time 
of misfortune to revert to earlier rites (illustrated in some 
ancient mourning customs), and it may have been some old 
disused practice revived under the pressure of national distress. 

Sec, penerallv, O. F. Moore. Enev. Bih., s.v. ; Laaranj-’C, Etudes sur 
Ics rrtipims s/mitiques, 2nd ed , pp. oo-ioq; H. Stadc, litb. The-ol. d. 
Alt. Test. i. 212 seq., 244 seq. j J. G. Frazer, Adonis, &c., 2nd ed., 
pp. 144 seq , 401 sqq; and J. A. Montgomerv, Joum. Bib. Lit., igoS, 
i. 40 sqq. On arcliacologir.iil evidence ior Iiuniaii sacrifice from 
Palestinian soil, see H. Vincent, Ciinaan d'a^is Texploratim 
rfeenir, pp so, iifi, i8ij sqq. (W. It. S.; S. A. C.) 

MOLSHEIM, a town of Germany, in the imperial province of 
Alsace-Lorraine at the foot of the Vosges, on the Breusch and 
at the junction of railways to Zabern and Strassburg. Pop, 
(1905), 3164, Jt contains a beautiful Roman Catholic and a 
Protestant church, a handsome new town hall and an agricultural 
school. Its industries embrace the manufacture of iron and 
steel goods, tanning and organ-building. There is also .some 
trade in wine. Molsheim was known in the ijth century as 
Molleshom, and formerly was the seat of a famous Jesuit college, 
which in 1702 was removed to Strassburg and united with tlie 
university of that city. 

MOLTKE, ADAM GOTTLOB, Count (1710-1792), Dani.sb 
courtier, was born on the 10th of November 1710, at Riesenhof 
in Mecklenburg. Though of German origin, many of the 
Moltkes were at this time in the Danish service, which was 
considered a more important and promising opening for the 
young north German noblemen than the service of any of the 
native prineipalities; and through one of his uncles, young 
Moltke became a page at the Danish court, in which capacity 
he formed a life-long friendship with the crown prince Frederick, 
afterw'ards Frederick V. Hr never had any opportunity of 
enriching his mind by travel or study, hut he was remarkable 
for a strongly religious temperament and seems for some time 
to have been connected with the Moravians. Immediately 
after his accession, Frederick V. made him hofmarskal (court 
marshal), and overwhelmed him with marks of favour, making 
him a privy councillor and a count and bestowing upon him 
Bregentved and other estates. As the inseparable companion 
of the king, Moltke’s influence soon became so Ixiiindless that the 
foreign diplomatists declared he could make and unmake 
ministers at will. Fortunately he was no ordinary favourite. 
Naturally tactful and considerate, he never put difficulties in 
the way of the responsible ministers. Especially interesting 
is Moltke’s attitude towards the two distinguished .statesmen 
who played the leading parts during the reign of Frederick V., 
Johan Sigismund Schulin and the elder Bernstorff. For Schulin 
he had a sort of veneration. Bernstorff irritated him by his 
grand airs of con.scious superiority. But though a Prussian 
intrigue was set up for the superses.sion of Bernstorff by Moltke, 
the latter, convinced that Bernstorff was the right man in the 
right place, supported him with unswerving loyalty. Moltke 
was far less liberal in his views than many of his contemporaries. 
He looked askance at all projects for the emancipation of the 


serfs, but, as one of the largest landowners of Denmark, he did 
much service to agriculture by lightening the burdens of the 
countrymen and introducing technical and scientific improve¬ 
ments which greatly increased production. His greatest merit, 
however, was the guardianship he exercised over the king, 
whose sensual temperament and weak character exposed him 
to many temptations which might have been very injurious 
to the state. Frederick had the good sense to appreciate the 
honc.sty of his friend and there wa,s never any serious breach 
between them. On the death of Queen Ix)uisa the king would 
even have married one of Moltke’s daughters had he not 
peremptorily declined the dangerous honour. On the decease 
of Frederick V., who died in his arms (Jan. 14, 1766), Moltke’s 
dominion was at an end. The new king, Christian VII., could 
not endure him, and exclaimed, with reference to his lanky 
figure: “ He’s stork below and fox above.” He was also 
extremely unpopular, because he was wrongly suspected of 
enriching himself at the public expense.' In July 1766 he was 
dismissed from all his offices and retired to his estate at Bre¬ 
gentved. Subsequently, through the interest of Russia, to 
whom he had always been favourable, he regained his seat in 
the coimeil (Feb. 8, 1768), but his influence was slight and of 
brief endurance. He was again dismissed without a pension, on 
the loth of December 1770, for refusing to have anything to 
do with Struensee. lie lived in retirement till his death on the 
2Sth of September 1792. 

His memoirs, written in German and published in 1870, hai'e 
considerable historical importance. See H. H, Langhorn, llistortsche 
Nachricht il'er die ddmsc/ien AJollkrr {Kiel, iSqi). 'it N. B.) 

MOLTKE, ADAM WILHELM, Count (1785-1864), Danish 
statesman, son of the minister Joachim God.ske Moltke (174O- 
1818), and grandson of Adam Gottlob Moltke, was born at 
Einsiedelsborg in Funen, on the 25th of August 1785. Under 
the influence of the agricultural reformer Christian Colbjornsen 
he abandoned the legal career he had adopted and entered the 
administrative service of the state, to which he devoted the 
remainder of his-life. In 1831 he succeeded Johan Sigismund 
Miisting (1789-1843) as minister of finance. On the death of 
Christian VIII. he was one of the most prominent members 
of the Cnuneil of State, and when the constitutional crisis came 
in 1848 he .seemed marked out as the man who could bridge over 
the gap between the old era and the new. The services which 
Count Moltke rendered to Denmark cannot be too highly appre¬ 
ciated. The mere fart that a distinguished statesman who had 
served the la.st two absolute kings of Denmark now voluntarily 
placed him.self at the head of a ministry which included the 
most advanced of the, popular agitators, gave the new govern¬ 
ment the hall mark of .stability and trustworthiness, whilst 
the fact that he .still retained the ministry of finance was of 
itself a guarantee of security during the earlier years of a trouble¬ 
some and costly war. It was this, his first admini.stration, 
which introduced the constitution of the 5th of June 1849, 
and he also presided over the third eon.stitutional mini.stry 
which was formed in July 1851; but he resigned on the 27th of 
January 1852, because he could not approve of the decree which 
aimed at transforming Denmark into a composite, indivisible 
monarchy. Moltke continued to take part in public life as a 
mcmtier of the Landsting, or Upper House, but henceforth kept 
in the background. On the 2nd of October 1855 he was elected 
a member of the consultative Rigsraad, a position he continued 
to hold till 1863. He died on the 15th of February 1864. 

See Swaliii, Del danske Stnatsraad (Stockholm. 1881); Madvig, 
Livserindringer (Copenhagen, 1887). (R. N. E.) 

MOLTKE, HELMDTH CARL BERNHARD, Coitnt von 
(1800-1891), Prussian field marshal, for thirty years chief of 
the staff of the, Prussian army, the greatest strategist of the 
latter half of the 19th century, and the creator of the modern 
method of directing armies in the field, was born on the 26th of 
October 1800, at Parchim in Mecklenburg, of a German family 
of ancient nobility. His father in 1805 settled in Holstein and 

' He was saiil to be worth lo million rix-dollais, but proved that 
he had less than one million. 
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became a Danish subject, but about the same time was impover¬ 
ished by the burning of his country house and the plunder by 
the French of his town house in Liibeck, where his wife and 
children were. Young Moltke therefore grew up in straitened 
circumstances. At the age of nine he was sent as a boarder 
to Hohenfelde in Holstein, and at the age of eleven to the cadet 
school at Copenhagen, being destined for the Danish army and 
court. In l8i8 he became a page to the king of Denmark 
and second lieutenant in a Danish infantry regiment. But at 
twenty'one he resolved to enter the Prussian service, in spite 
of the loss of seniority. He passed the necessary examination 
with credit, and became second lieutenant in the 8th Infantry 
Regiment stationed at Frunkfort-on-Oder. At twenty-three, 
after much less than the regulation term of service, he was 
allowed to enter the general war school, now the war academy, 
where he studied the full three years and passed in iSad a brilliant 
final examination. He then for a year had charge of a cadet 
school at F'rankfort-on-Oder, after which he was for three years 
employed on the military survey in Silesia and Posen. In 1832 
he was seconded for service on the general staff at Berlin, to which 
in 1833 ot promotion to first lieutenant he was transferred. 
He was at this time regarded as a brilliant ofliccr by his superiors, 
and among them by Prince William, then a lieutenant-general, 
afterwards king and emperor. He was well received at court 
and in the best society of Berlin. His tastes inclined him to 
literature, to historical study, and to travel. In 1827 he had 
published a short romance. The Two I'riends. In 1831 it was 
followed by an cs.say entitled Holland and Beli^ium in their 
Mutual Relations, from thedr Separation under Philip 11 . to 
their Reunion under William 1 .. in which were displayed the 
author's interest in the pulitical issues of the day, and his 
extensive historical reading. In 1832 appeared An Account 
of the Internal Circumstances and Social Condtlians of Poland, 
a second study of a burning question based both on reading 
and on personal observation of Polish life and character. In 
1832 he contracted to translate Oibbon's Deeline and Fall into 
German, for which he was to receive £75, his object being to 
earn the money to buy a horse, in eighteen months he had 
finished nine volumes out of twelve, buf the publisher failed to 
produce the book and Moltke never received more than £25, 
so that the chief reward of his labour was the histurical know¬ 
ledge which he acquired. He had already found opportunities 
to travel in south Germany and northern Italy, and in 1835 
on liis promotion as captain he obtained six months' leave 
to travel in south-eastern Europe. After a short stay in Con¬ 
stantinople he was requested hy the sultan to enter the Turkish 
service, and being duly authorized from Berlin he accepted 
the offer. ' He remained two years at Con.stantinople, learned 
Turkish and surveyed fur the sultan the city of Constantinople, 
the Bosporus and the Dardanelles. He travelled in the sultan's 
retinue through Bulgaria and Rumelia, and made many other 
journeys on both sides of the Strait. In 1838 he was sent as 
adviser to the Turkish general commanding the troops in 
Armenia, who was to carry on a campaign against Mchemct 
Ali of Egypt. During the summer he made extensive recon¬ 
naissances and surveys, riding several thousand miles in the 
course of his journeys, navigating the dangerous rapids of the 
Euphrates, and visiting and mapping many districts where no 
European traveller had preceded him since Xenoplion. In 
1839 the army moved south to meet the Egyptians, but upon 
the approach of the enemy the general became more attentive 
to the prophecies of the mollahs than to the advice of the 
Prussian captain. Moltke resigned his post of staff officer and 
took charge of the artillery, which therefore, in the ensuing 
battle of Fiezib^ Ni.sib, was the last portion of the Turkish 
army to rtiri|||||r.f The Turks were well beaten and their 
army disperst»|(iPBe four winds. Moltke with infinite hardship 
made his the Black Sea, and thence to Constanti¬ 

nople. Him^lttron. Sultan Mahmoud was dead, so he returned 
to Berlin, where he arrived, broken in health, in December 1839. 
Whei) he left Berlin in 1834 he had already “ the courtier’s, 
soldier’s, scholar’s eye, tongue, sword.” When he returned it was 


with a mind expanded by a rare experience, and with a cliaracter 
doubly tempered and annealed. While away, he had been a 
constant letter-writer to his mother and sisters, and he now 
revised and published his letters as Letters on Conditions and 
Events in Turkey in the Years 183^ to JSjg. No other book 
gives so deep an insight into tlie character of the Turkish Empire, 
and no other book of travels better deserves to be regarded as a 
German classic. One ol his sisters had married an English 
widower named Burt, who had settled in Holstein. Her step¬ 
daughter, Mary Burt, liad read the traveller’s lctter.s, and when 
he c ame home as a wooer was quickly won. The marriage took 
place in 1841, when Mary was just turned sixteen. It was a verv 
happy union, though there were no children, and Moltkc’s 
love-letters and letters to his wife are among the most valuable 
materials for his biography. On his return in 1840 Moltke had 
been appointed to the staff of the 4th army corps, stationed at 
Berlin; he was promoted major on his wedding day. The fruits 
of hi.s Eastern travels were by no means exhau.sted. He published 
his maps of Constantinnple, of the Bosporus and of the Darda- 
nelle.s, and, jointly with other German travellers, a new map of 
Asia Minor and a memoir on the geography of that country, as 
well as a number of periodical essays on various factors in the 
Eastern Question. In 1845 appeared The Russo-Turhisk Cam¬ 
paign in Europe, 1828- 2iy, described in 1S43 by liaron von Moltke, 
Major in the Prussian Staff, a volume which was recognized by 
competent judges as a masterpiece, of military history and 
criticism. Moltke at this period was much occupied with the 
development of railways. He was one of the first directors of 
the Hamburg Berlin railway, and in 1843 published a review 
article entitled What Considerations should determine the Choice 
of the Course of Railways 'I which reveals a mastery of the technical 
questions involved in the construction and working of railway 
linos. 

In 1845 Moltke was appointed personal adjutant to Prince 
Henry of Prussia, a Roman Catholic who lived at Rome. He 
thus had the opportunity of a long stay in the Eternal City, 
with no more than nominal duties to perform. It was a life 
which he and his wife much enjoyed, and he spent mueh of hi.s 
leisure in a survey, of which the result was a splendid map ol 
Rome, piibli.shed at Berlin in 1852. In 184O Prince Henry 
died, and Moltke was then appointed to the staff of the 8th 
army corps at Coblenz. In 1848, after a brief ret urn to the great 
general staff at Berlin, he became chief of the staff of the 4th lunny 
corps, of which the headquarters were then at Magdeburg, where 
he remained .seven years, during wliich he rose to liciilenant- 
colonel (1850) and colonel (1851). In 1855 he was appointed 
first adjutant to I’rince Ercderick William (afterwards crown 
prince and cmj)eror), whom he accompanied to England on hi.s 
betrothal and marriage, as well as to Paris and to St Petersburg 
to the coronation of Alexander 11 . of Russia. Prince Frederick 
William was in command of a regiment stationed at Breslau, 
and there as his adjutant Moltke remained for a year, becoming 
mujor-gcncral in 1S56. On the 23rd of October 1857, owing to 
the serious illness of King F'rederick William IV., Prince William 
became prince regent. Six days later the regent selected 
Moltke for tlie then vacant post of chief of the general staff of 
the army. The appointment was made definitive in January 
1858. Moltke's posthumously published military works disclose 
a remarkable activity, beginning in 1857, devoted to the adapta¬ 
tion of strategical and tactical methods to changes in armament 
and in means of communication, to the training of staff officers 
in accordance willi the mctltods thus worked out, to the perfection 
of tlie arrangements for the mobilization of the army, and to 
the study of European politics in connexion with the plans for 
campaigns which might become necessary. In 1859 came the 
war in Italy, which occasioned the mobilization of the Prussian 
army, and us a consequence the reorganization of that army, by 
which its numerical strength was nearly doubled. Tlie reorgani¬ 
zation was the work not of Moltke but of the king, and of Roon, 
minister of war; but Moltke watched the Italian campaign 
closely, and wrote a history of it, published in 1862, and attri¬ 
buted on the title-page to the historical division of the Prussian 
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staff, which is the clearest account of the campaign and contains 
the best criticism upon it. In December 1862 Moltke was asked 
for an opinion upon the military aspect of the quarrel with 
Denmark then becoming acute. He thought the difficulty 
would be to bring the war to an end, as the Danish array would 
if possible retire to the islands, where, as the Danes had the 
command of the sea, it could not be attacked. He sketched 
a plan for turning the flank of the Danish army before the 
attack upon its position in front of Schleswig, and hoped that 
by this means its retreat might be intercepted. When the 
war began in February 1864, Moltke was not sent with the 
PnKSsian forces, but kept at Berlin. The plan was mismanaged 
in lire execution, and the Danish army escaped to the fortresses 
of Dlippel and Frederick, each of which commanded a retreat 
across a strait on to an island. The allies were now checked; 
Duppel and Frcdcricia were besieged by them, Diippel taken 
by storm, and Fredericia abandoned by the Danes without 
assault; hut the war showed no signs of ending, us the Danish 
army was safe in the islands of Alscn and Fiinen. On the ^oth 
of April Moltke was sent to be chief of tlie staff to the commander- 
in-chief of the allied forces, and, so soon as the armistice of 
May and June was over, persuaded Prince Frederick Charles to 
attempt to force the passage of the .Sundewitt .and attack the 
Danes in the i.sland of Alscn. The landing was effected on the 
29th of June, and the Danes then evacuated Alscn. Moltke 
next propo.sed a landing in Fiinen, but it was unncces-sary. The 
Danes no longer felt safe in their islands, and agreed to the 
German terms. Moltke’s appearance on the scene had quickly 
transformed the a.spcct of the war, and his influence with the 
king had thus acquired a firm basis. Accordingly, when in 
r866 the quarrel with Au.stria came to a head, Moltke's plans 
were adopted and he was almost invariably supported in their 
execution. A disciple rather of Clausewitz, whose theory of war 
was an effort to grasp its conditions, than of Jomini, who ex¬ 
pounded a system of rules, Moltke regarded strategy’ as a practical 
art of adapting means to ends, and had developed the methods of 
Napoleon in accordance with the altered conditions. He had 
been the first to realize the great defensive power of modern 
firearms, and had interred from it that an enveloping attack had 
become more formidable than the attempt to pierce an enemy's 
front. He had pondered the tactics of Napoleon at Bautzen, 
when the emperor preferred to bring up Ncy’s corps, coming 
from a di.stance, against the flank of the allies, rather than to 
unite it with his own force bclore the battle; he had also drawn 
a moral from the combined action of the allies at Waterloo. 
At the same time he had worked out the conditions of llie march 
and supply of an army. Only one army corps could be moved 
along one road in the .same day; to put two or three corps on 
the same road meant that the rear corps could not be made use 
of in a battle at the front. Several corps stationed close together 
in a small area could not be fed for more than a day or two. 
Accordingly he inferred that the essence of strateg)- lay in 
arrangements for the separation of the corps for marching and 
their concentration in time for b<attlr. In order to make a large 
army manageable, it must be broken up into separate armies or 
groups of corps, each group under a commander authorized to 
regulate its movements and action subject to the instructions 
of the commander-in-chief as regards the direction and purpose 
of its operations. In the strategy of 1866 the conspicuous 
points are; (i) The concentration of effort. There were two 
groups of enemies, the Austro-Saxon armies, 270,000; and the 
north apd south German armies, 120,000, The Prussian forces 
were 64,000 short ol the adverse total, but Moltke determined 
to be superior at the decisive point against the Austro-Saxons; 
he therefore told off 278,000 men for that portion of the struggle, 
and employed only 48,000 men in Germany proper. His 
brilliant direction enabled the 48,000 to capture the Hanoverian 
army in less than a fortnight, and then to attack and drive 
asunder the south German forces. (2) In dealing with Austro- 
Saxony the difficulty was to have the Prussian army first ready 
—no easy matter, as the king would not mobilize until after the 
Austrians. Moltke’s railway knowledge helped him to save 


time. Five lines of railway led from the various Prussian 
provinces to a series of points on the southern frontier on the 
curved line Zeitz-Halle-Gorlitz-Schweidnitz. By employing all 
these railways at once, Moltke had the several army corps 
moved simultaneously from their peace quarters to points on 
this curved line. When this first move was finished the corps 
then marched along the curve to collect into three groups, one 
near Torgau (Elbe army), another at the west end of Silesia 
(first army. Prince Frederick Charles), the third between Land- 
shut and Waldenburg (second army, crown prince). The first 
army when formed marched eastwards towards Gorlitz. The 
small Saxon army at Dresden now had the Elbe army in its 
front and the first army on its right flank, and as it was out¬ 
numbered by either of them, its position was untenable, and so 
soon as hostilities liegan fell back into Bohemia, where it was 
joined by an Austrian corps, with wliich it formed an advance 
guard far in front of the Austrian main army concentrated near 
Olmiitz. The Elbe army advanced to Dresden, left a garrison 
there, and moved to the right of Prince Frederick Charles, under 
whose command it now came. (3) Moltke now had two armies 
about 100 miles apart. The problem was how to bring them 
together so as to catch the Austrian army i)etween them like 
the French at Waterloo between Wellington and Bliicher. If, 
as was thought likely, the Austrians moved upon Breslau, the 
first and Elbe armies could continue their eastward march to 
co-operate with the second. But on the 15th of June Moltke 
learned that on the nth of June the Austrian army had been 
spread out over the country between Wildenschwerdt, Olmiitz 
and Briinn. He inferred that it could not be concentrated at 
Josefstadt in less than thirteen days. Accordingly he deter¬ 
mined to bring his own two armies together by directing each 
of them to advance towards Git.schin. He foresaw that the 
march of tlie crown prince would probably bring him into 
collision with a portion of tlie Austrian army; but the crown 
prince had too,ooo men, and it was not likely that the Austrians 
could have a stronger force than that within rea(;h of him. 
The order to advance upon Gitschin was issued on the 22nd of 
June, and led to one of the greate.st victories on record. The 
Austrians marched faster than Moltke expected, and might 
have opposed the crown prince with four or five corps; but 
Benedek's attention was centred on Prince Frederick Charles, 
and he interposed against the crown prince's advance four 
corps not under a common command, so that they were beaten 
in detail, as were also the Saxons and the Austrian (;orps with 
them, by Prince Frederick Charles. On the ist of July Benedek 
collected his ahead)’ shaken forces in a defensive position in front 
of Kimiggratz. Moltke’s two armies were now within a march 
of one another and of the enemy. On the 3rd of July they were 
brought into action, the first against the Austrian front and the 
second against the Austrian right flank. The Austrian army 
was completely defeated and the campaign decided, though an 
advance towards Vienna was needed to bring about the peace 
upon Prussia’s terms. Moltke was not quite satisfied with the 
battle of Koniggrfitz. He had tried to have the Elbe army 
brought up to the Elbe above Koniggratz so as to prevent the 
Austrian retreat, but its general failed to accomplish this. He 
also tried to prevent the first army from pushing its attack, 
hoping in that way to keep the Austrians in their position until 
retreat should be cut off by the crown prince, but he could 
not restrain the impetuosity of Prince Frederick Charles and 
of the king. During the negotiations Bismarck, who dared 
not risk the active intervention of France, opposed the king's 
wish to annex .Saxony and perhaps other territory beyond what 
was actually taken. Moltke would not have hesitated; he was 
confident of beating both French and Austrians if the French 
should intervene, and he submitted to Bismarck his plans in 
case of need for the opening moves against both French and 
Austrians. 

After the peace, the Prus.sian Diet voted Moltke the sura of 
£30,000, with which he bought the e.state of Creisau, near 
Schweidnitz, in Silesia. In 1867 was published The Campaign 
oj 1866 in Germany, a history produced under Moltke’s personal 
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supervision, and remarkable for its combination of accuracy 
with reticence. On the 24th ol Decemlwr 1868 Moltke’s wife 
died at Berlin. Her remains were buried in a small chapel 
erected by Moltke as a mausoleum in the park at Crei.sau. 

In 1870 suddenly came the war with France. The probability 
of such a war had occupied Moltke’s attention almost con¬ 
tinuously since 1857, and a series of memoirs is prc.scrved in 
which from time to time he worked o\it and recorded his ideas 
as to the best arrangement of the Prussian or German forces 
for the opening of the campaign. The arrangements for the 
transport of the army by railway were annually revised in 
order to suit the changes in his plans brought about by political 
conditions and by the growth of the army, as well as by the 
imprevement of the Prussian .system of railways. The great 
successes of i86f) had strengthened Moltke’s position, so that 
when on the 15th id July 1870 the order for the mobilization 
of the Prussian and south German forces was issued, his plans 
were adopted without dispute and five days later he was ap¬ 
pointed ‘ Chief of the general staff of the army at the head- 
(|uarters of his Majesty the King ” for the duration of the war. 
This gave Moltke the right to issue in the king’s name, though 
of course not without his approval, orders which were etiuivalent 
to royal commands. Moltke’s plan was to a.sscmble the whole 
army to the south of Mainz, this Ijeing the one district in 
which an army could best secure the defence of the whole 
frontier. If the French .should di.sregard the neutrality of 
Belgium and Luxemburg, and advance on the line from Paris | 
to Cologne or any other point on the Lower Rhine, the German 
army would be able to strike at their flank, while the Rhine 
itself, with the fortresses of Coblenz, Cologne and Wesel, would 
be a serious obstacle in their front. If the French should 
attempt to invade sotith Germany, an advance of the Germans 
up either bank of the Rhine would threaten their eoinmunica- 
tions. Moltke expected that the French would be ct)mpclled 
by the dirertion of their railways to collect the greater part of 
their army near Metz, and a smaller portion near Strassburg. 
The German forces were grouped into three armies: the first 
of 60,000 men, under Steinmetz, on the Mo.selle below Treves; 
the second of 131,000 men, under Prince Frederick Charles, 
round Homburg, with a reserve of 60,000 men behind it; the 
third under the crown prince of 130,000 men, at Landau. Three 
army corps amounting to j00,000 men were not reckoned upon 
in the first instance, as it was desirable to keep a considerable 1 
force in north-eastern Ciermany, in case Austria should make [ 
common catisi' with France. If, as seemed probable, the French 
should take the initiative before the German armies were ready, 
and for that purpose should advance from Metz, in the direction 
of Mainz, Moltke would merely put back a few miles nearer to 
Mainz the points of debarcation from the railway of the troops 
of the second army. This mea.sure was actually adopted, 
though the anticipated French invasion did not take place. 
Moltke’s plan of operations was that the three armies while 
advancing should make a right wheel, so that the first army 
on the right would reach the bank of the Moselle opposite Metz, 
while the second and third armies .should push forward, the 
third army to defeat the French force near .Strassburg, and the 
second to strike the Moselle near Pont-fi-Mou.sson. If the 
French army should be found during this advance in front of 
the second army, it would be attacked in front by the second 
army (Ind in flank by the first or the third or both. If it should 
be found on or north of the line from .Saarburg to Luneville, 
it could Still be attacked from two sides by the second and 
third armies in co-operation. The intention of the great right 
wheel was to attack the principal French army in such a direction 
as to drive it north and cut its communications with Paris. The 
fortress of Metz was to be observed, and the main German 
forces, after defeating the chief French army, to march upon 
Paris. This plan was carried out in its broad outlines. The 
battle of Wfirth was brought on prematurely, and therefore 
led, not to the capture of MacMahon’s army, which was intended, 
lai^ttnly to its total defeat and hasty retreat as far as Chalons. 
TKelattle of Spicheren was not intended by Moltke, who wished 


to keep Bazaine’s army on the Saar till he could attack it 
with the second army in front and the first army on its left 
flank, while the third army was closing towards its rear. But 
these unintended or unexpected victories did not disconcert 
Moltke, who carried out his intended advance to Pont-ii-Mousson, 
there crossed the Moselle with the first and second armies, then 
faced north and wheeled round, so that the effect of the battle 
of Gravelotte was to drive Bazaine into the fortress of Metz 
and cut him off from Paris. Nothing shows Moltke’s insight 
and strength of purpose in a clearer light than his determination 
to attack on the 18th of August, when many strategists would 
have thought that, the strategical victory having been gained, 
a tactical victory was unneces.sary. He has been blamed for 
the la.st local attack at Gravelotte, in which there was a fruitless 
heavy loss; but it is now known that this attack was ordered by 
the king, and Moltke blamed himself for not having used his 
influence to prevent it. During the night following the battle 
Moltke made his next decision. He left one army to invest 
B.azaine and Metz, and set out with the two others to march 
towards Paris, the more southerly one leading, .so that when 
MaeMahon’s army .should he found the main blow might be 
delivered from the south and MacMahon driven to the north. 
On the 25th of Augu.st it was found that Mai-Mahon was moving 
north-east for the relief of Bazaine. The moment Moltke was 
satisfied of the accuracy of hi.s information, he ordered the 
German columns to turn their faces north instead of we.st. 
MacMahnn's right wing was attacked at Beaumont while 
attempting to cross the Meuse, his advance necessarily aban¬ 
doned, and his army with difficulty colleeted at Sedan. Here 
the two German armies were .so brought up as completely l.o 
surround the French army, which on the 1st of .September was 
attacked and compelled to raise the white flag. After the 
capitulation of Sedan, Moltke resumed the advance on Paris, 
which was surrounded and invested. From this time his 
strategy is remarkable for its judicious economy of force, for 
he was wise enough never to attempt more than was practicable 
with the means at his disposal. The surrender of Metz and of 
Paris was a question of time, and the problem was, while main¬ 
taining the investment, to be able to ward off the attacks of 
the new French armies le\’ied for the purpose of raising the 
siege of Paris. Metz surrendered on the 27th of October, and 
on the 28th of January 1871 an armistice was concluded at 
Paris by which the garri.son became virtually prisoners and the 
war was ended. 

On the 2Qth of October 1870 Moltke was created graf (count 
or earl), and on the 16th of June 1871, field marslial. After 
the war he superintended the preparation of its history, which 
was published between 1874 and 188 r by the great general staff. 
In 1888 he resigned his post as chief of the staff. In 1867 
Moltke was elected to the North German Diet, and in 1871 to 
the Reich.stag. His speeches, dealing mostly with military 
questions, were regarded as models of conciseness and relevancy. 
He died suddenlv on the 24th of April i8pi, and after a magni¬ 
ficent funeral ceremony at Berlin hi.s remains were lai( 4 )^eside 
those of his wife in the chapel whieh he had erected us ))iff tomb 
at Creisau. 

As a strategist Moltke cannot be estimated by comparison 
with Frederick or Napoleon, because he had not the authority, 
either of a king or of a commander-in-chief. While it is doubtful 
whether he can be convicted of any strategical errors, it .seems 
beyond doubt that he never had to face a situation which placed 
any .strain on his powers, for in the campaigns of 1866 and 1870 
his decisions seemed to be made without the slightest effort, 
and he was never at a loss. 

He had a tall spare figure, and in his latter years his tunned 
features had received a set expression which was at once hard 
and grand. He was habitually taciturn and re^rvefl, though 
a most accomplished linguist, so that it was said of him that 
he was “ silent in seven languages.” The stern school of his 
early life had given him a rare self-control, so that no indiscreet 
or unkind expression is known to have ever fallen from him. 
Long before his name was on the lips of the public he was known 
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in the army and in the staff as the “ man of gold,” the ideal 
character whom every one admired and who had no enemies. 

Autboritibs.— Gesammelte Schriften und DmkwUrdighnien das 
General Feldmarschalls Grafen Helmuth von Molthe (8 vols., Berlin, 
1892-1893) ; Molthe's miiitdnsche Warke (Berlin, 9 vols., 1893-1900); 
Feldmarschall Molthe., by Max jahns (3 vols., Berlin, iSga-rgoo); 
Feldmarschall Graf Molthe : Em militdrisches Lebensbild, by W. Biggc, 
Oberst, Ac. (2 vols., Munich, 1901). (H. S. W.) 

MOLUCCAS, or Spick Islands, a name which in its wider 
sense includes all the islands of the Malay Archipelago between 
Celebes on the W., New Guinea on the E., Timor on the S., and 
the open Pacific Ocean on the N. They arc thus distributed 
over an area between 2° 43' N. and 8° 23' S. and 124° 22' 
and 135° E,, and include: (1) the Moluccas proper or Tcrnate 
group, of which Halmahera is the largest and Ternate the capital; 
(2) the Bachian, Obi, and Xulla groups; (3) the Ambnyna group, 
of which Ceram (Scrang) and Buru are the largest; (4) the Banda 
Islands (the spice or nutmeg islands par exrcUnirc)) (5) the south¬ 
eastern islands, comprising Timur-Laut or Tenimber, ].arat, 
&c.; (6) the Kei Islands and the Aru Islands, of which the former 
arc sometimes attached to the south-eastern group; and (7) 
the south-western islands or the Bahar, Sermata, Leti, Damar, 
Roma and Wetar groups. At the close of the rfith cenlur)' 
this part of the archipelago was divided iimong four rulers 
settled al Ternate, Tidore, Halmahera and Bachian. The 
northern portion belongs to the Dutch residency of Ternate, 
the southern portion to that of Amboyna. 

The name Moluccas is said to be derived from the Arabic 
for “king.” Argensola (iboo) uses the forms islas Maluais, 
Malum, and el Maliicn; Coronel (16=3). islas del Mnlum\ and 
Camoens, Maluco. Since iShy, when the politii'al unity, under 
a governor, was dissolved, the Moluccas are often named by 
the Dutch the “ Great East ” {Croote Dost). Mo.st of the i.slands 
are mountainous, with still active volcanoes. As they lie near 
or under the equator, the monsoons blowing over them are less 
regular, and the rainfall, of large volume throughout the year, 
is dependent on the height and dircetion of the chains. The 
vegetation of the small and narrow islands, all encompassed 
by the sea, is very luxuriant, and the products, principally 
nutmeg.s, mace, and other spii'es, inehide also riee and .sago. 
The inhabitants are of mixed descent. In some islands are 
people of obvious Papuan blood, while in others are Polynesian 
or Malayan tribes. With these three main races have crossed 
traders and colonists, Macas.sars, Buginese, Javanese and 
Europeans. 

The geology of the Moluccas is very imperfectly known. The 
gre.at chain of volcanoes which runs Ihrnugn Sumatra and java is 
continued eastwards into the Moliicc.is, and termmate.s in a hook¬ 
like curve which passes through the Damiu' Islands to the Banda 
group. Out.side this hook lies a loncentric arc of noij-\'olcaiiic 
island.s, including Tenimber, the Lessei Kei Islands. Ceram and 
Burn; and beyond is still a third concentric arc extending from 
Taliabu to the Creater Kei Islands, The island.s of these outer 
arcs consist chiefly of crysialline schists and limestones, overlaid 
by jiirassic, Cretaceous and Tertiary deposits. On the whole it 
appears that the older rocks are found more particularly towards 
the interior of the curve, and the newer rocks towards the exterior. 
Eruptive rucks of suppo.sod Cret.aceous age are met with in these 
outer islands, but Tertiary and recent volcanic lavas are confined to 
the innermost arc. HiUmahcra lies outside these .arcs, ft appears 
to consist chiefly of gahhro, peridotite, serpentine and other very 
basic eruptive rocks, which arc believed to be of Cretaceous age. 
Nuinmiilitic limestone occurs in the south-east. Upon the floor of 
older rock rise a number of volcanoes, some ol which are now extinct 
while others are still active. Most ol them lie near the west coast or 
on the islands off this coast; and they are arranged in lines which 
run appoximafely from north to south, with, generally, a slight 
convexity towards the west, 

See further Malay Akciiii'Elaoo, and separate articles on the 
principal islands and groups. . 

MOLY (Gr. nuiKv), a mysterious plant with magical powers 
described in Homer, Odyssey, x. 302-306. Hermes pulls it up 
and gives it to Odysseus as a protection against the arts of 
Circe. It is further described as “ having a black root and a 
flower like milk, and hard for mortals to pull up.” There has 
been much controversy as to the identification. Philippe 
Champault— Phiniciens el Grecs en Italic i'apris I’Odyrrce (1906), 
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pp. 504 seq.—decides in favour of the Peganutn harmala (of the 
order Rutaceae), the Syrian or African rue (Gr. mjyavm), 
from the husks of which the vegetable alkaloid harmaline 
(CijHj^NnOJ is extracted. The flowers are white with green 
stripes. Victor B6rard—L m Pheniciens et VOdyssee, ii. 288 
seq.—relying partly on a Semitic root, prefers the Atriplex 
halimus {atriplex, a Lat. form of Gr. arpaijxiivs, and oAiJaov, 
marine), order Chcnopodiaceae, a herb or low shrub common 
on the south European coasts. The.se identifications are noticed 
by R. M. Henry in Class. Rev. (Dec. 1906), p. 434, who illustrates 
the Homeric account by passages in the Paris and Leiden 
magical papyri, and argues that moly is probably a magical 
name, derived perhaps from Phoenician or Egyptian sources, 
for a plant which cannot be certainly identified. He shows that 
the “ difficulty of pulling up ” the plant is not a merely physical 
one, but rather connected with the peculiar powers claimed 
by magicians. In Tennyson’s Lotus Eaters the moly is 
coupled with the amaranth (“ propt on beds of amaranth and 
moly ”). 

MOLYBDENITE, a mineral consisting of molybdenum 
disulphide, MoSj. It closely resembles graphite in appearance, 
but may readily be distinguished from this by its greater density 
(4 7) and by its behaviour before the blowpipe. Crystals have 
the form of six-sided plates or .scales, but they are never sharply 
defined, and their reference to the hexagonal system is doubtful. 
They have a perfect cleavage parallel to the large surface of the 
plates, and the flakes are readily bent, but are not clastic. 
The mineral is very soft (11 - i to ij) and unctuous, and makes 
a bluish-grey mark on paper; it is opaque and has a bright 
metallic lustre. The colour is lead-grey differing .slightly from 
that of graphite in having a bluish tinge. The name molybdenite 
is from the Greek /iilAu/JSo!, meaning lead or lead ore, with 
which graphite (black-lead) and molybdenite were confused; 
the latter was distinguished by I’. J. Iljelm, who in 1782 
discovered the clement molybdenum in this mineral. 

Molybdenite occurs as disseminated scales in crystalline 
rocks- - such as granite, gnei.ss, schist and marble—and also in 
C|uartz-veins, It has been found in small amounts at many 
localitie.s, but only those which have yielded large crystals need 
be .specially mentioned here, viz. in a pyroxene-rock at Aldfield 
in Bontiae county, Quebec; with native bismuth at Kingsgate 
in Gough county. New South Wales; with wolframite and 
seheelite in quartz-veins at Caldbeck Fells in Cumberland; and 
recently, as crystals 6 in. across, at Slangsvold near Raade in 
Norway. 

Molybdenite has been used mainly for the preparation of 
molybdates for use as chemical reagents. Recently, however, 
it has been used in the manufacture of molybdenum steel 
(ferro-rnolybdenum), which by reason of its hardness and 
toughness is specially suitable for tools. (L. J. S.) 

MOLYBDENUM [symbol. Mo; atomic weight, g6 (0 — 16)] 
a metallic chemical element. The name is derived from 
Gr. finKvfl&os, lead, and was originally employed to denote 
many substances containing or resembling lead; ultimately 
the term was applied to graphite and to molybdenum sulphide. 
The difference between these two latter substances was first 
pointed out by Cronstedt, and in 1778 C. Scheele prepared 
molybdic acid from the sulphide. Molybdenum occurs in 
nature chiefly as the minerals molybdenite (MoS.,) and wulfenite 
(PbMoO^), and more rarely as molybdic oclrre (MoO,) aitd ilsc- 
mannite; it also occurs in many iron ores. The metal may be 
obtained by heating the trioxide with carbon in the electric 
furnace (H. Moissan, Camples rendus, 1893, 116, p. 1225), or by 
the Goldschmidt method (Rosenheim and Braun, Zeit. anorg. 
Ckem., 1905, p. 311) or by dissociating the tetra- and penta- 
chloride in a graphite crucible with an electrie'eurrent below 
1330° (J. N. Bring and W. Fielding, Jour. Chem. Roc., 1909,95, 
p. 1497). It forms a grey coloured powder of specific gravit}' 
9 01; it is malleable, and not as hard as gla.ss. It is rapidly 
oxidized on heating to a temperature of 5oo°-6oo° C., and also 
when fused with nitre or potassium chlorate. It is soluble in 
dilute nitric acid, and in concentrated sulphuric acid; in the 
' ' xvili. 22 a 
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latter case with the formation of a blue solution which on heating 
becomes colourless, molybdenum trioxide being formed with 
the liberation of sulphur dioxide. 

Molybdenum combine.s with oxygen to form many oxides, the most 
importantof which are : the monoxide, MoO.nlU^p), the sesquioxidc, 
MoaO,, the dioxide. Mot).,, and the trioxide, MoOa. Molybdenum 
monoxide, MoO.»(H/)). is a black powder obtained when the 
dichloride is boiled with concentrated potash solution. According to 
W. Muthmann and \V. Magel {Ber., i byh, 31, p. 2009), this oxide does 
not exist, the reaction leading to the formation of an hydroxide 
according to tlie equation ; Mo-jCl^lOti);, 4 4 K 110 -|- UHoO 
:iMo(OH), + 4KHr + 3 tl. Molybdenum sesquioxidc, M05O3. a black 
mass insoluliie in acids, is formed by heating the corresjxindinp 
hydroxide in vacuo, or by digesting the tiioxidc with zinc and 
hydrochloric acid. Molybdenum dioxide, Mo 0 .j, is formed by heating 
sodium tnmolyhdate, NaaMo,0,„, to redness in a current of hydrogen 
(L. Svaiiherg and H. Struve, Jour. pvak. Cliem., 1848, 44, p. 301), or 
by long fusion of a mixture of ammonium molybdate, potassium car¬ 
bonate, and boron trioxidc (W. Muthmann, zliiH., 1887, 248. p. 114). 
It forms quadratic prisms, having a violet rellex and insoluble in 
boiling hydrochloric acid. Molybdenum trioxide, MoO,, is prepared 
by oxidizing the iiielal or the sulphide by healing them in air, or 
with nitric acid. It is a while powder, which turns pale yellow on 
lieating, and melts at a red heat, ft sublimes in small rhombic tables 
or needles, and is slightly .soluble in cold water, the solution possess¬ 
ing an acid reaction. Several liydrate.d forms of the o.xide are known, 
and a colloidal variety may be obtained by the dialysis of a strong 
hydrochloric acid solution of sodium molybdate. Molybdenum 
trioxide, like chromium trioxide. is an acidic oxide, and forms s.dls 
known as molybdates. Tlie normal molybdates show a tendency 
to pass into polymolybdates, ihe molybd,vles arc also capable 
of combining with oilier oxides (such as phosphorus and arsenic 
pentoxidcs) yielding very complex salts. The ordinary ammo¬ 
nium mnlybiUUe, used as a test reagent for pliosphates. is a salt of 
composition (NtL),„MO,.,(,)4, i it has been examined iihyMCqchomi- 
cally by J. Sand and b'. Hisenlohr {Abst. 1907, n, 178, 

179). The molybdates may be recognized by the fac t th.nt they 
give a white precipitate on the addition of hydrochloric or nitiic 
acids to their solutions, and that with ruducioK agents (zinc and 
sulphuric acid) they give generally a blue coloration which turns to 
a green and finally to a brown colour. 

Molybdenum combines with the halogen elemenls in varying pro- 
portions, lorming with chlorine a di , tfJ-, tetra- and penla-chioruic, 
and similar compounds willi bromine and iodine. Molvklenwn 
dichlonde (Moa.,), or Cl,Mo,,CL (cldorniolyhdenum chloride), is pre¬ 
pared (together with some tetrachloride) bv heating the trichloride 
n a stream ol earlxm dioxide (C. W. Lllomslrand /oMr. /, prak. 
Cliem.. 18S7, Ji.p. 449; 8^’T' 1 , 33 );, ft is a yellow amorphous 

powder, whicti is soluble in dilute alkalis, the solution on acidili- 
calion giving an hydroxide, Cl,M0j,(OH),, wlnih is sol^uble 111 intiic 
add and docs not give a reaction witli silver iiiLrate. llie inolcculiir 
weight dPterminalionsoJ W. Muthmann and W. hiagfl (73fi'.,i898. 31, 
p 2000) show the salt to possess the composition Mo^C'l^. Molybdenum 
trichloride. MoCU is obtained wlien the pentadUoride is heated to a 
temperature of about 250° C. in a current ol hydrogen. It lormsrod 
crusts is insoluble in cold water, but is decouiposed by boiling water. 
It is easily soluble in hot nitric acid. Molybdenum penUuhloniir, 
MoCh is obtained when molvbdenum is gently healed in dry 
chlorine (L. P. Piechti and U. Keinpe. TH73. l()t).p. M 5 )> ” 

i.s a dark-coloured crystalline solid which melts at 194*^ C. and boils 
at 2()8‘' C. It fumes in moist air and deluiuesccs gradually. It is 
occasionally used as a chlorine carrier. It is soluble m absolute 
alcohol and in other. Moh'bdntum disulphide, MoS^, is ffrnnd as 
the mineral molybdenite, and may be prepared by heating the 
trioxidc with sulphur or suiphureUed hydrogen, it is a black 
crystalline powder, resembling gr.iphite in api'xjarance. ^ Itis readily 
oxidized by nitric acid, and when strongly heated in a current 
of hydrogen is reduced to the metallic condition. Molybdenum 
trisulphide. MoS., is obtained by sntuniling a solution ol an alkaline 
molybdate with sulphuretted hydrogen and adding a mineral acid. 
It is a brown powder which on heating in air loses sulphur and 
leaves a residue of the disulphide. A Ictrasulphidc, MoS.. has also 
been tjfscribed. , 

Many varying values have been given for the atomic weight 01 
molybdenum. J. ]. lierzelius {Poqp.Ann., 182O. 8, p. 23), by convert- 
inglead molybdate into lead nitrate, obtained the value 95’2, wmJe 
1. 13 . A. Dumas (Ann., i8bo, ii.i.p. 32), by converting the trioxide 
into the metal, olHained the value K. Scubertaud W. Pollard 

{Z 7 il. anorg. Chem.. 1895, 8. P- 434 ) using this second method 
obtained the value 9<r28; whilst li. F. Smith and 1 >. Maas (Zstf. 
anorg. Chem., 1894, 5, p. 280), by heating pure sodium molybdate 
iiV;)wdrochloric acid and estimating the amount of sodium chloride 

S d, obtained the value 9f)‘o87. 

'LXK^UX. This historic English name name into the 
jr'irom France at the time of the Norman Conquest 
■|A‘'Williani de Molincs (Moleyns, Molyneux), who obtained 
tat 9f Sefton, in Itanctt-shire, whence come the earls of Seftop 
toKlay, His descendant Adam de Molyneux (Moleyns or 



Molins), who died in 1450, was bishop of Chichester and keeper 
of the privy seal; he was a son of Sir Richard Molyneux ol Sefton, 
and uncle of the Sir Richard Molyneux (d. I 459 )i the Lancastrian 
and favourite of Henry VI., whose descendant Richard Molyneux 
(1593-1636) was created in 1628 1st Viscount Molyneux ol 
Maryborough, a title now merged in that of Sefton (created 
1771). Another Molyneux family of some importance is the 
Irish one, descended from Sir Thomas Molyneux (1531-1597)1 
Irish chancellor of the exchequer, who, bom at Calais, settled in 
Ireland in 1576. He was the great-grandfather of Sir Tliomas 
Molyneux, Hart. (1661-1733), a well-known physician and 
zoologist, and of William Molyneux (1656-1698), the philosopher, 
astronomer and politician, the friend of Locke, and author 
of Hflpa (1692), whose famous work on the legislative 

independence of Ireland (The Case nj Ireland, &c. 1698) created 
much stir at the time, Tlie latter’s son .Samuel Molyneux 
(1689-1728), was also a well-known a.slronomcr. 

MOMBASA, the principal seaport of British East Africa, 
in 4" 4'S., 39° 43' E., 150 m. N. of Zanzibar. Pop. about 
30,000. Mombasa is built on a coralline island which nearly 
fills the mouth of a deep arm of the sea. The clumnel on either 
side of the island —Mombasa to the N.E., Kilindini to the S.W.— 
affords safe harbourage, and each leads to a deeper ramification 
of the sea, MomliasaHurbiiiir to Port Tudor, Kilindini Harbour 
to Port Reitz. Mombasa town is on the N.K. side of the island, 

2 in. from Kilindini. with which it is connected by rail and 

tramways. Viewed from the sea Mombasa has a picturesque 
appearance, the most conspicuous object being the fort, built 
on a coral hill 40 ft. high. Except for the main street and 
Government Square (close to the harbour and conUining the 
customs-house and other olhci.il buildings), Mombasa proper 
presents the usual aspect of an Oriental city ■ a maze of narrow, 
irregular streets and lanes. 'I'o the south, overlooking the sea, 
is the European suburb. There are Anglican and Roman 
Catholic churches (the Roman Catholic church and mission 
house is one of the finest buildings in Mombasa), mission schools, 
Hindu, J’arsee, and Mahommedan temples, and hospitals and 
law courts, the last named completed in 1902. Built intp the 
favado of the courts is a sione with an inscription recofaing 
the building of a fori, dedicated to St Joseph, b.v the Portuguese 
at Kilindini in 1666. This stone was found in the ruins of Fort 
St Joseph. Mombasa Fort, or citadel, quadrangular in form, 
was built by the Portuguese in 1593-1595 (as an inscription in 
the interior tc.stifies), was dedicated to the Saviour, anrl known 
as the Jesus Fort. It bears the symbol l.H.S. The fort was 
repaired by Seixas de Calireira in 3 hc restoration being 

recorded in an inscription over the gateway. By the Briti.sh 
iiiitliorities the fori i.s used as a military store and central gaol. 
In the piihlir garden on the point of the town facing the sea 
a bronze statue of Sir William Mackinnon—to whom Mombasa 
owes its renaissance—has been placed. Ihe population of 
the city is rosmopolitan, with three well-marked racial distinc¬ 
tions; the Arab (Sw.ahili), the Indian and the European. The 
climate is fairly healthy, and Europeans live there with comfort. 

The harbour at Mombasa is more than a mile in length, 
hut only 1200 ft. in width. It is consequently not so suitable 
for large ships as Kilindini (“ the place of deep water ”), which 
possesses the finest land-locked harbour on the East Coast of 
Africa. The entrance is about the same width as that of 
Mombasa, hut Kilindini Harbour widens to it m. and is 

3 m. long, the depth of water varying from 25 to 30 fathoms, 
kilindini is a depot of the British navy. Port Reitz, which 
opens out of Kilindini Harbour westward, is 4 m. long and 
I m. broad, with exeellent anchorage. At Kilindini is a 
pier alongside which ships 450' ft. in length and drawing 
27 ft. cun load and unload cargo. Here is the virtual terminus 
of the Uganda railway, and the offices, workshops anS hospital 
connected therewith, also a branch custorns-house. The Uganda 
railway crosses to the mainland on a bridge, jt m. long, built 
over the shallow channel which on the north-west separates 
the island from the continent. Mombasa is the outlet for the 
produce of a large tract of territory, including tlie European 
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settlements in the highlands of the protectorate, and by means 
of the railway to Victoria Nyanza taps the rich regions of the 
Nile sources. German, British, French and Austrian mail- 
boats call regularly at the port, which is connected by submarine 
cable with Zanzibar. Trade statistics arc included in those of 
British East Africa (?.».). 

Mombasa Island (named after the town) is 3 m, long by zj m. 
broad, with an area of 0 sq. m. Except at the western end, 
the coast of the island consists of cliffs from 40 ft. to 60 ft. high. 
The island contains many fertile plantations, chiefly of coco-nut 
palms, except on the side facing the ocean, where there is httle 
vegetation, the coral reefs being but thinly covered with earth. 
There are no springs and the island is dependent for water on 
rain collected in tanks or drawn from wells—the latter brackish. 
Ruins of Arab, Portuguese and Turkish buildings are found in 
various parts of the island. At Ras Serani arc the ruins of a 
chapel “ Nossa Senhora das Mcrces,” built by the Portuguese 
in the 17th century on the site of a Turkish fort, and afterwards 
turned into a fort again by the Ambs. 

Mombasa takes its name from Mombasa in Oman. A Perso- 
Arabic settlement was made here about the iith century. It is 
mentioned by Ibn Batuta in 1331 as a large place, and at the 
time of Vasco da Gama’s visit (1408) it was the scat of consider¬ 
able commerce, its inbabitnnts including a number of Oalicut 
Banyans and Oriental Christians. The ruler of the city tried 
to entrap da Gama (or so the Portuguese navigator imagined), 
and with this began a series of campaigns which gave f\iil force 
to its Swahili name Mvila (war). The principal incidents are 
the rapture and burning of the place by Almeida (1505), Nuno 
da Cunha (1520), and Puarte de Mcnezes (1587)---this last as 
a revenge fur its submission to the sultan of Constantinople— 
the revolt and flight (16,?i) of Yusuf ibn Alimed (who murdered 
all the Portuguese in the town—over 100), and the three-years’ 
siege by the imam of Ornam i6i)6-y8 (the garrison being reduced 
to eleven men and two women), ending in the expulsion of 
the Portuguese. From the 12th of March 1728 to the zijth of 
November 1729 a Portuguese force from Goa again held Mombasa, 
when they were finally driven out by the Muscat Arabs. In 
December 1823 the Mazrui family, who had ruled in Mombasa 
from the early part of the i8th century, first as representatives 
of Oman, afterwards as practically independent princes, placed 
the city under British protection; and in February 1824 Lieut. 
). }. Reitz was appointed commandant or resident at the city 
by Captain (afterwards Vice-Admiral) W. F. W. Owen. Reitz, 
after whom Port Reitz is named, died at Mombasa either in 
1824 or 1825. The protectorate was repudiated by the British 
governmi nt, which left the place to be bombarded and captured 
by Seyyid Said of Oman, who made repeated attacks between 
182Q and 1833, and only got possession in 1837 by treachery. 
Said thereafter made Zanzibar his capital, Mombasa becoming of 
secondary importance. A revolt against Ziinzibar in 1875 was 
put down with British assistance. The British government in 
the following year vetoed a proposal by the khedive Ismail to 
annex Mombasa and its hinterland up to the equatorial lakes to 
Egypt—a project which originated with General C. G. Gordon, 
when that officer administered thelipper Nile provinces. In 1887 
the city was handed over by the sultan of Zanzibar to the British 
for administration. It became the capital of the province of 
Seyyidie and of the East Africa protectorate. In 1907, how¬ 
ever, the seat of the central government was removed to 
Nairobi {q.v.). Mombasa still forms, nominally, part of the 
sultanate of 7 .anzibar. The city, together with Malindi, is 
mentioned in Paradise Lost. 

MOMEIM, the Burmese name of the Chinese city TSng-yueh- 
chow, in the S.W. of the province of Yunnan, China, It was 
opened to foreign trade by the Burmese Convention of 1897, 
but so far no advantage has been taken of the permission. 
It lies close to the Burmese frontier and on the old trade route 
from Bhamo to Yunnan, but its importance as an outpost of 
the British Empire is political rather than commercial. The 
distance from Tfng-yueh to Bhamo by the usual trade route 
is 160 m., and is generally traversed by pack-animals in seven 
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or eight days. In a straight line the two towns are only 80 m. 
apart. Near Momein and within its jurisdiction is the frontier 
town of Manwyne, where A. R. Margary was assassinated in 
January 1875. 

MOHHSIW, THEODOR (1817—1903), German historian and 
archaeologist, was bom on the 30th of November 1817 at 
Carding, in ^hlcswig. After being educated at the university 
of Kiel he devoted himself to the study of Roman law and 
antiquities. In 1843 a grant from the Danish government 
enabled him to undertake a journey to Italy, which was to be 
decisive for his future career. There he began the study of 
Roman inscriptions, in association with other Italian and German 
scholars, especially Borghesi, de Rossi and Henzen. His finst 
work was directed to the restoration of the old Italian dialects, 
and the French government, which at one time proposed to 
undertake the task of compiling a complete collection of all 
extant Roman inscriptions, asked for his co-operation. When 
they gave up the project it was taken up by the Berlin Academy, 
which had recently completed the collection of Greek inscriptions 
edited by Boeckh. They had already made a grant to Mommsen, 
and in 1844 Savigny proposed that he should be appointed 
to carry out the great work. Many years, however, passed 
before tbc plan was finally approved. Meanwhile Mommsen 
continued his work in Italy: he drew up a full memorandum 
explaining the principles on which a Corpus inscriptionum 
should be compiled, and on which alone he could undertake 
the editorship. As a specimen he collected the inscriptions 
of Samnium, imd in 1852 published those of the kingdom of 
Naples. These works caused him to be recognized as the 
first authority in this field of learning. In 1847, however, he 
was obliged to return to Germany: he first went to Schleswig, 
where during the Revolution he edited a paper in which he 
supported the claims of the Elbe Duchies; at the end of 1848 
he was appointed professor of civil law at Leipzig. His work 
there was interrupted by his political opinions. During 1848, 
when the extreme party was in the ascendant, Mommsen 
supported the monarchy against the Republicans. With 
characteristic courage and independence, next year, when the 
Revolution had .spent its force, and Beust executed his coup 
d'etat, he protested, with many of his colleagues, against this 
act. In consequence he was summoned before a disciplinary 
court, and, together with llaupt and Jalin, dismissed from 
his professorship. 

Mommsen found an asylum in Switzerland, and became 
pfofessor at Zuri(;h: be repaid the hospitality of the Republic 
liy writing exhaustive monographs on Roman Switzerland. 
I-Iis spare time was occupied with the Roman History, the three 
volumes of which appeared between 1854 and 1856. His name 
at once became known throughout Europe. In this work, 
with a true insight into the relative importance of things, he 
passed over with a few strong broad touches the antiquarian 
discu.ssions on the origins of the city, on which previous historians 
had laboured so long; but in place of this he painted with 
astonishing vigour the great political struggle that accompanied 
the fall of the republic. It was, above all, his new reading 
of old characters which demanded attention, if not always 
approval: Cicero, the favourite of men of letters, was for him 
“ a journalist in the worst sense of the word Pompey, the 
hero of Plutarch and the Moralists, was brushed aside as a 
mere drill-sergeant; and the book culminated in the picture 
of Caesar, who established absolute rule in the name of demo¬ 
cracy, “ the complete and perfect man.” 

The three volumes ended with the dictatorship of Caesar. The 
book bas never been continued, for the volume on the Roman 
Provinces under the Empire, which appeared in 1884, is in reality 
a separate work. Mommsen was henceforward fully occupied 
with work of a more technical nature. In 1854 the definite 
offer was made to him by the Academy that he should be chief 
editor of a Corpus inscriptionum, with full control, end in order 
that he might carry on the work he was appointed in 1858 
to a professorship at Berlin. The first volume appeared in 
1861; five of the succeeding volumes be edited himself, and the 
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whole was executed under his immediate supervision and with 
the co-operatiun of scholars whom he had himself trained. 

Enormous as was the labour, this task occupied only a small 
part of his extraordinary intellectual energy. He found time 
to write two larger works, the History of the Roman Coinage 
and the Romisches Staatsrecht, a profound analysis of Roman 
constitutional law, and Romisches Strajrechi, on Roman cHminal 
jurisdiction. His Roman Provinces already mentioned gives 
a singularly interesting picture of certain aspects of social life 
under the empire. His smaller papers amount to many hundreds 
in number, and there is no department of Roman life and learn¬ 
ing, from the earliest records of the Roman law to the time of 
Jomandc.s, which he has not illuminated. As secretary to the 
Berlin Academy for over twenty years he took a leading part in 
their deliberations, and was their spokesman on great occasions. 
His interest in political problems of the present was as keen 
as in those of the past. He was one of the founders of the 
Preussische Jakrbucher, the most influential of German political 
periodicals. J'or many years he was a member of the Prussian 
Parliament. His political opinions were strung but ill-rcgulated. 
Intensely nationalist, he acquiesced in the annexation of his 
native land to Prussia, and in a public letter to the Italian nation 
in 1870 deiended the German cause before the nation which had 
become to him a second fatherland; hut he was ot too independent 
a character ever to be quite at ease under Prussian government. 
Loving liberty, he hated its consequences; a democrat, he had 
and always expressed a profound contempt for the mob. Like 
many idealists, he was a severe critic of the faults of his own 
and other countries, and he added something to the increasing 
Chauvinism in Germany. 

It was, however, above all, German scholarship which remained 
his first interest. There is jirobably no other instance in the 
history of scholarship in which one man has established so 
complete an ascendancy in a great department of learning. 
Equally great as anti(|uary, jurist, political and social historian, 
ho lived to see the time when among students of Roman history 
he had pupils, followers, critics, but no rivals. He combined 
the power of patient and minute investigation with a singular 
faculty fur bold gcneralixiition and the capacity for tracing 
out the effects of thoughts and ideas on political and social 
life. Partly, perhaps, owing to a philosophical and legal train¬ 
ing, he had not the gift of clear and -simple narrative, and he 
is more successful in discussing the connexion between events 
than in describing the events themselves. Though his History 
ends with the fall of the republic. Ids most enduring work has 
been that on the empire; and if he has not written the history 
of the empire, he has made it possible fur others to do so. 

Mommsen died at Gharlottenburg on the rst of November 
1903. His brolhers, Gael Johann Tycho (1819-1900), a great 
authority on Pindar and Shakespeare, and August (b. 1821), 
who wrote chiefly on ancient chronology and Greek festivals, 
were also prominent among German scholars in their day. 

The History of Home (including the voiumeB of the provinces) 
has twen translated into English by W. P. Dickson (tlie Provinces, 
revised by P. Haverfield, 1909); there is a French edition of his work 
on konian Coinage. Many <>i his pamphlets and articles have been 
collected under the title llomische rorsihaneen,. Of hts other works, 
the more inijHirtant are the Pitman Chronology to the Time of Caesar 
(1858), a work written in conjunction with his brother August; his 
editions ol the Monumenium Aneyranum and of the Digest in tlie 
Corpus juris civUis. and of the Chronica of Cassiudoru.s in Monu- 
menta Germanuie historica, fhe Auctorcs antiijuissimi .section of 
which was under his supervision. A great part of his work is 
to he found in tlie German learned tpablications such as Hermes, 
Rkeinisches Museum, tkc. His Redtte^hput AutsMee and Oesammeltc 
Sekriften, 1. if., were published after his death. A full list of his 
works is given by Zaiigemeistcr, Mommsen als Sihrijlsteller (1887; 
continued hy Jacobs, 1905). See also monographs by C. Bardt 
(1903) and Grndenwitz (1904, in the Zeitsekrijt der Havigny-Stiflung 
fUr Rechtsgesehickte), and O. Hirschfeld, Geddektnisrede auf Theodor 
Mommsen (1904). 

MOMORDICA, in botpny/genus of annual or perennial 
climbing herbs belonging--tolthe natural order Cucurbitaceae, 
natives of the tropics, especidy Africa, and known in cultivation 
chiefly as hothouse planMj ' 4 Im^ are grown for their ornamental 


fleshy fruits, which are oblong to cylindrical in shape, orange 
to red in colour, prickly or warted externally, and burst when 
ripe, generally with elastic force, into irregular valves. M. 
Balsamina, known as balsam apple, is a very pretty annual, 
well adapted for trellises, iitc., in warm outside situations. 

MOMUS, in Greek mythology, the son of NSf (Night), the 
personification of censoriousness. He is frequently mentioned 
in Lucian as the lampooner of the gods. It is said that 
Pallas, Hephaestus, and Poseidon entered into a competition 
as to which of them could create the most useful thing. 
Hephaestus made a man, Poseidon an ox, Pallas a house. Momus, 
being called upon to pronounce an opinion as to the merits of 
these productions, expressed dissatisfaction with all: with the 
man, because a window ought to have been made in his breast, 
through which his heart could be seen; with the ox, because 
its horns were in the wrong place; with the house, because it 
ought to have been portable, so as to be easily moved to avoid 
unpleasant neighbours. Momus is reported to liave burst 
witli chagrin at being unable to find any but the most trifling 
defects in Aphrodite. He is represented sometimes as a young, 
sometimes as an old man, wearing a mask, and carrying a fool’s 
bauble. 

ffesioil, Theogony, 214; Lucian, Hermotimus, 20, and especially 
Deorum Concilium', Fliilostratus. Episiotae, 37. 

MONA, the name used by cla.ssical writers, and in particular 
by Tacitus, to denote Anglesey (y.n.). 'J'his island wa.s raided 
Iry tile Roman general Suetonius about a.d. (10 and conquered by 
Agricola about a.u. 79. The Romans probably mined copper 
there, but no trace has yet Ijcen found ol any Roman military 
post, and the villages of the inhabitants wiiich have licen recently 
excavated show only mediocre traces of Roman civilization. 
'J'he name Mona seems also to liave been occasionally used, 
perhaps from ignorance, for the other large island lying between 
England and Ireland, Man. The ancient name of this lattei- 
was probably not unlike that of Mona, but is nut accurately 
known to us (? Monapia, M,anavia). (F. ]. H.) 

MONACO, a territory of south-easfern France, the smallest ot 
the sovereign principalities of I'lurope. Area aiiout 8 sq. m., the 
length lieing 2i m. and the width varying from 165 to 1100 yds. 
Pop. (1900),' 15,180. Monaco is situated on the coast of the 
Mcdilerrancmi, 9 m. east ot Nice, and is liounded on all sides 
by the French department ol Alpes-Maritiiiies. It includes the 
towns of Monaco (,t292), Gontlamine (6218) and Monte Carlo 
(3794). The prineipality at one time included Mentone and 
Roecabruna, now known as Roquebrune, which towns, however, 
were reded to FTance in j86i for a sum of four million francs. 
The town of Monaco occupies the level summit of a rocky head¬ 
land, rising about 200 ft. from the shore, imd still defended 
hy ramparts. Though largely modernized, the palace is an inter¬ 
esting specimen of Renaissance architecture; the “ catliedral " 
(Romanesque-Byzantine style), and the oeeanographicai museum 
may also be mentioned. F'or this museum a fine building, 
appropriately decorated, w-as opened in March 1910 by the prince 
of Monaco. It stands on the edge of die cliff rising from the sea 
at the gardens of St Martin, and was designed to house the 
collections made by the prince during twenty-five years of 
oceanographical research, and others. Behind the rock, between 
Mont Tele de Chien and Mont de la Justice, the high grounds rise 
towards La Turbic, the village on the hill which takes its name 
from the tropaea with wliieh Augustus marked the boundary 
between Gaul and Italy. On the north lies the bay of Monaco; 
along the lower ground on the west of the bay stretches the health 
and bathing resort of Condamine, with orange-gardens, manufac¬ 
tures of perfumes and liqueurs, and the chapel of Ste iJ6vote, 
the patron saint of Monaco; to the north of the bay on the rocky 
slopes of the Sp^lugues (speluncac) are grouped the various 
buildings of the Casino of Monte Carlo with the elaliorate gardens 
and the numerous villas and hotels which it has called into 
existence. Adjoining the Casino terrace and overlooking the 
sea is the pigeon-shooting ground, the competitions on which are 
celebrated. 

There appear to have been gambling-tables at Monte Carlo 
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in the year 1856, but it was in 1861 that Fran9ois Blanc, seeing 
his tenancy at Homburg coming to on end, with no hope of 
renewal, obtained a concession for fifty years from Charles III. 
This concession passed into the hands of a joint-stock company, 
which in 1898 obtained an extension to 1947, in return for a 
payment to the prince of £400,000 in 1899 and of £600,000 in 
1913, together with an increase of the annual tribute of £50,000 
to £70,000 in 1907, £80,000 in 1917, £90,000 in i9J7,and £100,000 
in 1937. None of the inhabitants of Monaco have access to the 
tables; and their interest in the mainteniuice of the status quo 
is secured by their complete exemption from taxation and the 
large prices paid for their lands. The ruler of the principality. 
Prince Albert, bom 1848, succeeded his father. Prince Charles 
III., in 1889. He married in 1869 Lady Mary Douglas Hamilton, 
by whom in 1870 he had a son. Prince Louis: that marriage was, 
however, annulled in 1880, and subsequently Prince Albert 
married Alice, dowager-duchess of Richelieu, from whom he was 
divorced in 1902. The prince is absolute ruler, as there is no 
parliament in the principality. He is advised by a small council 
of state, the members of which are appointed by himself. The 
maire and other municipal authorities are also appointed by the 
prince. A governor-general presides over the administration. 
The judicial system is the same as that of France, there being a 
court of first instance and a juge de paix. By arrangement, 
two Paris judges form a court of appeal. Monaco is the seat of a 
Roman Catholic bishop. 

A temple of Heracles seems to have been built on the Monaco 
headland by the Phoenicians at a very early date, and the same 
god was afterwards worshipped there by the Greeks under the 
surname of TVldvoiicov, whence the name Monaco. Monoeci 
Portus or Portus Herculis is frequently mentioned by the later 
Latin writers. From the loth century the place was associated 
with the Grimaldi, a powerful Genoese family who held high 
offices under the republic and the emperors; but not till a much 
later date did it become their permanent possession and residence. 
In the beginning of the 14th century it was notorious for its 
piracies. Charles 1 . (a man of considerable mark, who, after 
doing great service by sea and land to Philip of Valois in his 
English wars, was severely wounded at Crecy) purchased 
Mentone and Roccabruna, and bought up the claims of the 
.Spinola to Monaco. The princes of Monaco continued true to 
France till 1524. when Augustin Grimaldi threw in his lot with 
Charles V. Hnnnr6 I., Augustin’s successor, was made marquis 
of Campagna and count of Canosa, and people as well as rulers 
were accorded various important privileges. The right to 
exact toll from vessels passing the port continued to be exercised 
till the close of the i8th century. Honorc 11 . in 1641 threw off 
the supremacy of Spain and placed himself under the protec¬ 
torate of France; he was compensated for the loss of Canosa. itc., 
with the duchy and peerage of Valcntinois and various lesser 
lordships; and “ duke of Valentinois ” long continued to be the 
title of the heir-apparent of the principality. In 1731 Antoine, 
his great-grandson, was surreeded by his daughter Louise 
Ilippolytc; she had married Jacques Goyon, count of Matignon 
and Thorigny, who took the name of Grimaldi and succeeded 
his wife. The National Convention annexed the principality 
to France in 1793; restored to the Goyon Grimaldis by the 
Treaty of Paris in 1814, it was placed by that of Vienna under the 
protection of Sardinia. The Sardinian government took the 
opportunity of disturbances that occurred in 1848 to annex 
Mentone and Roccabruna, which were occupied by a Sardinian 
garrison till 1859. With the transference of Nice to France in 
i860 the principality passed again under French protection. 

See H. M6tivicr, Monaco et sea princes, Da Flfeche (1802). 

MONAD (Gr. fiovdf, unit, from alone), a philosophic 

term which now has currency solely in its connexion with the 
philosophy of Leibnitz. In the earlier Greek philosophy the 
term meant unity as opposed to duality or plurality; at a later 
time it meant an individual, or, with the Atomists, an atom. It 
was first used in a sense approximate to that of Leibnitz by 
Bruno, who meant by it a primary spiritual element as opposed 
to the material atom. Leibnitz, however, seems to have 


borrowed the term not directly from Bruno, but from a con¬ 
temporary, Van Helmont the younger. Leibnitz’s view of things 
is that the world consists of monads which are immaterial 
centres of force, each possessing a certain grade of mentality, 
self-contained and representing the whole universe in miniature, 
and all combined together by a pre-established harmony. 
Material things, according to Leibnitz, are in their ultimate 
nature composed of monads, each soul is a monad, and God is the 
monos monadum. Thus monadism, or monadology, is a kind 
of spiritual atomism. T'he theory has been revived in recent 
years by C. B. Renouvicr. 

MONADNOCK, a term derived from Mount Monadnock in 
New Hampshire, U.S.A., to denote the “ isolated remnants of 
hard rock which remain distinctly above, their surroundings in 
the late stages of an erosion cycle ” (T. C. Chamberlin, R. D. 
.Salisbury). Examples are frequently found where a hard pipe 
of igneous rock surrounded by softer rock is gradually exposed 
by the washing away of the .softer rock and becomes a con¬ 
spicuous feature of the landscape, forming a volcanic “ neck,” 
and finally, in the later stages of erosion, a .stump. The Peak 
Downs, Queensland, furnish many examples, and Mato Tepee, 
Wyoming, is a remarkably conspicuous instance of this type of 
formation. 

MONAGHAN, a county of Ireland in the province of Ulster, 
hounded E. by Armagh, S.E. by Louth, S. by Meath, S.W. by 
Cavan, W. by Fermanagh, and N. by Tyrone. The area is 
319,741 acres, or about 496 sq. m. The north-western part of 
the country is included in the great central plain of Ireland; but 
to the south and ea,st the surface is irregular, although none of 
the hills is of great elevation. The principal range is that of 
Slievebcagh, a rugged and barren tract extending into the county 
Fermanagh, its highest summit being 1254 ft. above sea-level. 
'Pile principal rivers are the Finn, which rises near the centre of 
the eounly and passes into Fermanagh, and the Blackwater, 
which forms the boundary with Tyrone. The Ulster Canal 
passes the towns of Monaghiui and Clones, affording communi¬ 
cation between Lough Neagh and Lough Erne. In geological 
structure the county drops from the Upper Carboniferous 
outlier of Slievebeagh in the north-west to a Carboniferous 
Limestone area towards Monaghan town; but .south of this a 
tumbled Silurian area stretches across the Cavan and Armagh 
borders. At Carrickmacross. an outlier of Carboniferous 
Limestone, Coal Measures (with poor seams of coal) and Trias 
is encountered. Gypsum has been quarried in the Trias, and 
lead ore was formerly mined in many places in the Silurian area. 
The Triassic clay furnishes excellent bricks. Eskers or glacial 
ridges occur at several places. The limestone is not only abun¬ 
dant and good, but from the position of the rocks it can he 
obtained at small expense in working. Freestone and slates 
are quarried in considerable quantities. The soil in the more 
level portions of the county is fertile where it rests on limestone, 
and there is also a mixed soil of deep elay, which is capable, of 
high cultivation; but in the hilly regions a strong retentive clay 
prevails, which could be made productive only by careful 
draining and culture. Spade husbandry generally prevails. 
The proportion of tillage to pa.sturage is roughly os i to ij. 
flats, potatoes and turnips are the principal crops, but the 
quantity grown decreases. The numbers of cattle, sheep, pigs, 
gnats and poultry, on the other hand, increases or is well main¬ 
tained. Linen is the only manufacture of con.scqucnce, but the 
cultivation of flax has almost died out. The Belfast and Qones 
line of the Great Northern railway crosses the county from 
north-east to west, passing the town of Monaghan, and the 
Dundalk and Clones line of the same company runs from south¬ 
east to west, with branches to Carrickmacross and to Cootehill 
(county Cavan). 

The population (86,206 in 1891; 74,611'in 1901) decreases 
as rapidly as any county population in Ireland, and emigration 
is very heavy. The total includes about 73 % of Roman 
Catholics, and about 12 % each of Protestant Episcopalians 
and of Presbyterians. The principal towns are Monaghan (the 
county town, pop. 2932), Qones (2068), Carrickmacross (1874), 
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Castleblayney (i576)and Ballybay (iao8). The county includes 
five baronies. Assiies are held at Monaghan, and quarter se.s- 
sions at Carrickmacross, Castleblayney, Clones and Monaghan. 
The two county members sit for the north and south divisions 
respectively. The county is in the Protestant and Roman 
Catholic dioceses of (ilogher. 

The district now called the county Monaghan was included 
in the district of Uriel or Orgial, and long known as Macmahon’s 
country. It was made shire ground under its present name by 
Sir John Perrnt in the reign of Elizabeth. At Clones there is a 
round tower in good preservation, but very rude in its masonry; 
another at Inishkeen is in ruins. Near Clones there are two 
large raths. Although there are several Danish forts there arc 
no medieval castles of importance. The only monastic structure 
of which any vestiges remain is the abbey of Clones, which was 
also the .seat of a bishopric. The abbey dates from the 6th 
century, but was rebuilt in the 14th century after destruction 
by fire. 

MONAGHAN, a market town and the county town of county 
Monaghan, Ireland, on the Ulster Canal and the Belfast and 
Clones line of the Great Northern railway, by which it is 52 m. 
S,W. by W. of Dublin. Pop. (1901), 2932. There is a modem 
Roman Catholic cathedral (1862-1S92) for the diocese of Clogher, 
a convent of the Sisters of St Louis, and a Protestant church 
(1836), and the public and county buildings include court-house, 
gaol, workhouse, asylum, hospital and barracks. Educational 
establishments include a national model school and the college 
of vSt Mocartan, preparatory for the Roman Catholic priesthood. 
The town takes its name (Muinechan, the town of monks) from 
an early monastery. It was incorporated by James I., but was 
little more than a hamlet until the close of the i8th century. 
Rossmore. Park, the fine demesne of Lord Rossniore, is the most 
noteworthy of several neighbouring residences. The town is 
governed by an urban district council. 

MONA MONKEY, a West African representative of the group 
of monkeys generally known as guenotis, and scientifically as 
Cercopithecus. The mona (C. mono) typifies a suDgenus of the 
.same name {Mona) characterized, among other features, by the 
presence of a black band running from the angle of each eye to 
the ear. In the mona itself the general colour of the upper parts 
is black, with a pair of oval white .spots near the root of the tail, 
while a band across the forehead and,the whole under surface 
are likewise white. (See Primates.) 

MONARCHIANISM, a theological term designating the view 
taken by those Christians who, within the Church, towards the 
end of the 2nd century and during the 3rd, oppo.sed the doctrine 
of an independent personal subsistence of the Logos. During 
the middle of the 2nd century a number of varying christological 
views began to germinate, growing for a time side by side. They 
fall into two great classes; (a) Christ was a man in whom ’the 
Spirit of God had dwelt; (A) (ihrist was the Divine Spirit who had 
assumed flesh. Each class ba.scd its position op Scripture, but 
the latter (which prevailed) had the advantage of being able 
easily to combine with cosmological and theological propositions 
current in the religious philosophy of the time. The opposition 
to it arose out of a fear that it threatened monotheism. The 
representatives of the extreme monotheistic view, which while 
regarding Christ as Redeemer, clung tenaciously to the numerical 
unity of the Deity, were called Monarchians, a term brought into 
general use by Tertullian. It has to be remembered (i) that the 
movement originated within the pale of the Church, and had a 
great deal in common with that which it opposed; (2) that it was 
ante-Catholic rather than anti-Catholic, f.g. the Canon of the 
New Testament had not yet been established. It is usual to 
speak of two kinds of monarchianism—the dynamistic and the 
modalistic, though the distinction cannot be carried through 
without some straining of the texts. By monarchians of the 
former class Christ was held to be a mere man, miraculously 
conceived indeed, but constituted the Son of God simply by the 
infinitely high degree in which he had been filled with Divine 
wisdom and power. This view was represented in Asia Minof 
about the year 170 by the anti-Montanistic Alogi, so called by 
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Epiphanius on account of their rejection of the Fourth Gospel; 
it wa.s also taught at Rome about the end of the 2nd century by 
Theodotus of Byzantium, a currier, who was excommunicated 
by Bishop Victor, and at a later date by Artemon, excommuni¬ 
cated by Zephyrinus. About the year 260 it was again pro¬ 
pounded within the Church by Paul of Samosata (q.v.), who held 
that, by his unique excellency, the man Jesus gradually rose to 
the Divine dignity, so as to be worthy of the name of God. 
Modalistic monarchianism, conceiving that the whole fullness 
of the Godhead dwelt in Christ, took exception to the “ subordi- 
natianism ” of some Church writers, and maintained that the 
names Father and Son were only two different designations of 
the same subject, the one God, who “ with reference to the rela¬ 
tions in wliich He had previously stood to the world is called the 
Father, but in reference to His appearance in humanity is called 
the Son.” It was first taught, in the interests of the “ mon- 
archia ” of God, by Praxeas, a confessor from Asia Minor, in 
Rome about 190, and was opposed by Tertullian in his well- 
known controversial tract. The same view—the “ patripassian ” 
as it was also called, becau.se it implied that God the Father had 
suffered on the ctoss— obtained fresh support in Rome about 215 
from certain disciples of Noetus of Smyrna, who received a 
modified support from Bishop Callistus. It was on this account 
that llippolytus, the champion of hypostasian subordinatianism, 
along with his adherents, withdrew from the obedience of 
Callistus, and formed a separate communitv. In Carthage 
Praxeas for a time had some success, but was forced by Tor- 
tullian not only to desist but to retract. A new and conciliatory 
phase of patripassianism was expounded at a somewhat later 
date by Bcryllus of liostra, who, while holding the divinity of 
lihrist not to he IhCa., or proper lo Himself, but ir«T/iu(*) (belonging 
to the Father), yet recognized in His personality a new TTpoa-mrov, 
or form of manifestation on the part of God. Beryllus, however, 
was convinced of the wrongness of this view by Origen (q.v.), 
and recanted at the synod which had been cafled together in 
244 to di.scuss it. (For the subsequent history of modalistic 
monarchianism sec Sabellius.) 

See the Histories 0) Dogma by A. Harnaelt, ]'. Loots K, Seehorg; 
also B.Ottley, The Ikiclrtm 11/ the Inrarnaium, 

MONARCHY (hr. inmiurchie, from Eat. niotiarchia, Gr. 
fwvapxiu, rule of one, /oiros, alone, apxr], rule),, strictly, the 
undivided sovereignty or rule of a single person. Hcni-e the 
term is applied to states in which the supreme aulhority is 
vested in a single fierson, ihe monarch, who in his own right 
is the permanent head of the state. The character of true 
monarchy is well defined in the well-known lines of Cowper 
(1 'ernes supposed lo be written by Alexander Selkirk ): 

" I am monarch of all I .survey. 

My right there is none lo dispute." 

The word ‘‘ monarchy ” has, however, outlived this original 
meaning, and is now used, when used at all, somewhat loosely 
of states ruled over by hereditary sovereigns, as distinct from 
republics with elected presidents; or for the “ monarchical 
principle,” as opposed to the republican, involved in this dis¬ 
tinction. 

The old idea of monarchy, viz. that of the prince as represent¬ 
ing within the limits of his dominions the monarchy of God over 
all things, culminated in the 17th century in the doctrine of the. 
divine right of kings, and was defined in the famous dictum of 
Louis XIV.: L'etat e'est mot ! The conception of monarchy was 
derived through Christianity from the theocracies of the East; it 
was the underlying principle of the medieval empire and al.so 
of the medieval papacy, the rule of the popes during the period 
of its greatest development being sometimes called ” the papal 
monarchy.” The monarchical principle was shaken to its 
foundations by the English revolution of 1688; it was shattered 
by the French revolution of 1789'; and though it survives as a 
political force, more or less strongly, in most European countries, 

“ monarchists,” in the strict sense of the word, are everywhere a 
small and dwindling minority. To express the change phrases ■ 
were invented which have come into general use, though 
involving a certain contradiction in terms, viz. “ limited ” or > 
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in the year 1856, but it was in 1861 that Fran9ois Blanc, seeing 
his tenancy at Homburg coming to on end, with no hope of 
renewal, obtained a concession for fifty years from Charles III. 
This concession passed into the hands of a joint-stock company, 
which in 1898 obtained an extension to 1947, in return for a 
payment to the prince of £400,000 in 1899 and of £600,000 in 
1913, together with an increase of the annual tribute of £50,000 
to £70,000 in 1907, £80,000 in 1917, £90,000 in i9J7,and £100,000 
in 1937. None of the inhabitants of Monaco have access to the 
tables; and their interest in the mainteniuice of the status quo 
is secured by their complete exemption from taxation and the 
large prices paid for their lands. The ruler of the principality. 
Prince Albert, bom 1848, succeeded his father. Prince Charles 
III., in 1889. He married in 1869 Lady Mary Douglas Hamilton, 
by whom in 1870 he had a son. Prince Louis: that marriage was, 
however, annulled in 1880, and subsequently Prince Albert 
married Alice, dowager-duchess of Richelieu, from whom he was 
divorced in 1902. The prince is absolute ruler, as there is no 
parliament in the principality. He is advised by a small council 
of state, the members of which are appointed by himself. The 
maire and other municipal authorities are also appointed by the 
prince. A governor-general presides over the administration. 
The judicial system is the same as that of France, there being a 
court of first instance and a juge de paix. By arrangement, 
two Paris judges form a court of appeal. Monaco is the seat of a 
Roman Catholic bishop. 

A temple of Heracles seems to have been built on the Monaco 
headland by the Phoenicians at a very early date, and the same 
god was afterwards worshipped there by the Greeks under the 
surname of TVldvoiicov, whence the name Monaco. Monoeci 
Portus or Portus Herculis is frequently mentioned by the later 
Latin writers. From the loth century the place was associated 
with the Grimaldi, a powerful Genoese family who held high 
offices under the republic and the emperors; but not till a much 
later date did it become their permanent possession and residence. 
In the beginning of the 14th century it was notorious for its 
piracies. Charles 1 . (a man of considerable mark, who, after 
doing great service by sea and land to Philip of Valois in his 
English wars, was severely wounded at Crecy) purchased 
Mentone and Roccabruna, and bought up the claims of the 
.Spinola to Monaco. The princes of Monaco continued true to 
France till 1524. when Augustin Grimaldi threw in his lot with 
Charles V. Hnnnr6 I., Augustin’s successor, was made marquis 
of Campagna and count of Canosa, and people as well as rulers 
were accorded various important privileges. The right to 
exact toll from vessels passing the port continued to be exercised 
till the close of the i8th century. Honorc 11 . in 1641 threw off 
the supremacy of Spain and placed himself under the protec¬ 
torate of France; he was compensated for the loss of Canosa. itc., 
with the duchy and peerage of Valcntinois and various lesser 
lordships; and “ duke of Valentinois ” long continued to be the 
title of the heir-apparent of the principality. In 1731 Antoine, 
his great-grandson, was surreeded by his daughter Louise 
Ilippolytc; she had married Jacques Goyon, count of Matignon 
and Thorigny, who took the name of Grimaldi and succeeded 
his wife. The National Convention annexed the principality 
to France in 1793; restored to the Goyon Grimaldis by the 
Treaty of Paris in 1814, it was placed by that of Vienna under the 
protection of Sardinia. The Sardinian government took the 
opportunity of disturbances that occurred in 1848 to annex 
Mentone and Roccabruna, which were occupied by a Sardinian 
garrison till 1859. With the transference of Nice to France in 
i860 the principality passed again under French protection. 

See H. M6tivicr, Monaco et sea princes, Da Flfeche (1802). 

MONAD (Gr. fiovdf, unit, from alone), a philosophic 

term which now has currency solely in its connexion with the 
philosophy of Leibnitz. In the earlier Greek philosophy the 
term meant unity as opposed to duality or plurality; at a later 
time it meant an individual, or, with the Atomists, an atom. It 
was first used in a sense approximate to that of Leibnitz by 
Bruno, who meant by it a primary spiritual element as opposed 
to the material atom. Leibnitz, however, seems to have 


borrowed the term not directly from Bruno, but from a con¬ 
temporary, Van Helmont the younger. Leibnitz’s view of things 
is that the world consists of monads which are immaterial 
centres of force, each possessing a certain grade of mentality, 
self-contained and representing the whole universe in miniature, 
and all combined together by a pre-established harmony. 
Material things, according to Leibnitz, are in their ultimate 
nature composed of monads, each soul is a monad, and God is the 
monos monadum. Thus monadism, or monadology, is a kind 
of spiritual atomism. T'he theory has been revived in recent 
years by C. B. Renouvicr. 

MONADNOCK, a term derived from Mount Monadnock in 
New Hampshire, U.S.A., to denote the “ isolated remnants of 
hard rock which remain distinctly above, their surroundings in 
the late stages of an erosion cycle ” (T. C. Chamberlin, R. D. 
.Salisbury). Examples are frequently found where a hard pipe 
of igneous rock surrounded by softer rock is gradually exposed 
by the washing away of the .softer rock and becomes a con¬ 
spicuous feature of the landscape, forming a volcanic “ neck,” 
and finally, in the later stages of erosion, a .stump. The Peak 
Downs, Queensland, furnish many examples, and Mato Tepee, 
Wyoming, is a remarkably conspicuous instance of this type of 
formation. 

MONAGHAN, a county of Ireland in the province of Ulster, 
hounded E. by Armagh, S.E. by Louth, S. by Meath, S.W. by 
Cavan, W. by Fermanagh, and N. by Tyrone. The area is 
319,741 acres, or about 496 sq. m. The north-western part of 
the country is included in the great central plain of Ireland; but 
to the south and ea,st the surface is irregular, although none of 
the hills is of great elevation. The principal range is that of 
Slievebcagh, a rugged and barren tract extending into the county 
Fermanagh, its highest summit being 1254 ft. above sea-level. 
'Pile principal rivers are the Finn, which rises near the centre of 
the eounly and passes into Fermanagh, and the Blackwater, 
which forms the boundary with Tyrone. The Ulster Canal 
passes the towns of Monaghiui and Clones, affording communi¬ 
cation between Lough Neagh and Lough Erne. In geological 
structure the county drops from the Upper Carboniferous 
outlier of Slievebeagh in the north-west to a Carboniferous 
Limestone area towards Monaghan town; but .south of this a 
tumbled Silurian area stretches across the Cavan and Armagh 
borders. At Carrickmacross. an outlier of Carboniferous 
Limestone, Coal Measures (with poor seams of coal) and Trias 
is encountered. Gypsum has been quarried in the Trias, and 
lead ore was formerly mined in many places in the Silurian area. 
The Triassic clay furnishes excellent bricks. Eskers or glacial 
ridges occur at several places. The limestone is not only abun¬ 
dant and good, but from the position of the rocks it can he 
obtained at small expense in working. Freestone and slates 
are quarried in considerable quantities. The soil in the more 
level portions of the county is fertile where it rests on limestone, 
and there is also a mixed soil of deep elay, which is capable, of 
high cultivation; but in the hilly regions a strong retentive clay 
prevails, which could be made productive only by careful 
draining and culture. Spade husbandry generally prevails. 
The proportion of tillage to pa.sturage is roughly os i to ij. 
flats, potatoes and turnips are the principal crops, but the 
quantity grown decreases. The numbers of cattle, sheep, pigs, 
gnats and poultry, on the other hand, increases or is well main¬ 
tained. Linen is the only manufacture of con.scqucnce, but the 
cultivation of flax has almost died out. The Belfast and Qones 
line of the Great Northern railway crosses the county from 
north-east to west, passing the town of Monaghan, and the 
Dundalk and Clones line of the same company runs from south¬ 
east to west, with branches to Carrickmacross and to Cootehill 
(county Cavan). 

The population (86,206 in 1891; 74,611'in 1901) decreases 
as rapidly as any county population in Ireland, and emigration 
is very heavy. The total includes about 73 % of Roman 
Catholics, and about 12 % each of Protestant Episcopalians 
and of Presbyterians. The principal towns are Monaghan (the 
county town, pop. 2932), Qones (2068), Carrickmacross (1874), 
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of the life, and was undertaken for its own sake and not merely 
for an occupation, as among the Antonian monks. This marks 
a distinctly new departure in the monastic ideal. 

In another respect too St Pachomius broke new ground: 
not only did he inaugurate Christian cenobitical life, but he 
also created the first “ Religious Order.” The abbot of the head 
monastery was the superior-general of the whole institute; he 
nominated the superiors of the other monasteries; he was 
visitor and held periodical visitations at all of them; he exercised 
universal supervision, control and authority; and evcr>’ ye^ a 
general chapter was held at the head house. This is a curious 
anticipation of the highly organized and centralized forms of 
government in religious orders, not met with again till Cluny, 
Citeaux, and the Mendicant orders in the later middle ages. 

A passing reference should be made to the Coptic abbot 
Shenout, who governed on similar lines the great “ White 
Monastery," whereof the ruins still survive near Akhmim; the 
main interest of Shenout’s institute lies in the fact that it 
continued purely Coptic, without any infiltration of Greek ideas 
or influence. (See J. Leipoldt, Schenute von Atripe, 1903.) 

Egyptian monachism began to wane towards the end of the 
5th century, and since the Mahommedan occupation it has ever 
been declining. Accounts of its present condition may be found 
in R. Curzon’s Monasteries oj the Levant (1837), or in A. J. 
Butler’s Ancient Coptic Churches (1884). Hardly half a dozen 
monasteries survive, inhabited by small and ever dwindling 
communities. 

Oriental Monachism. —The monastic institute was imported 
early in the 4tli century from Egypt into .Syria and the Oriental 
lands. Here it had a great vogue, and under the influence of the 
innate Asiatic love of asceticism it tended to assume the form ot 
strange austerities, of a kind not found in Egyptian monachism 
in its best period. The most celebrated was the life of the 
Stylites or pillar hermits (see Simeon Stsli'I'Es). Monastic 
life here tended to revert to the eremitical form, and to this day 
Syrian and Armenian monks arc to be found dwelling in caverns 
and desert places, and given up wholly to the practice of 
austerity and contemplation (see E. C. Butler, Lausiac History 
oj PaUadius, pt. i. p. *39, where the chief authorities arc indi¬ 
cated). Before the clo.se of llie 4th century monachism spread 
into Persia, Babylonia and Arabia. 

6. Basilian and Greek Monachism. —Though Eustathius 
of Seba.ste was the first to introduce the monastic life within the 
confines of what may be called Greek Christianity in Asia 
Minor (c. 340), it was St Basil who adapted it to Greek and 
European ideas and needs. His monastic legislation is explained 
and the liLstory of his institute sketched in the article Basiuan 
Monks. Here it will suflicc to say that he followed the Pacho- 
mion rather than the Antonian model, setting himself definitely 
against the practice of the eremitical life and of excessive 
asceticism, and inculcating the necessity and superiority of 
labour. The lines laid down by St Basil hav^ continued ever 
since to be the lines in which Greek and Slavonic monasticism 
has rested, the new multitudinous modifications of the monastic 
ideal, devHoped in such abundtmee in the Latin Church, having 
no counterpart in the Greek. But the element of -work has 
decreased, and Greek and Slavonic monks give themselves up 
for the most part to devotional contemplation. 

7. Early Western Monachism.~ 1 h.e knowledge of the monas¬ 
tic life was carried to western Europe by St Athanasius, who 
in 340 went to Rome accompanied by two monks. The Vita 
Antonii was at an early date translated into Latin and propagated 
in the West, and the practice of monastic asceticism after tlie 
Egyptian model became common in Rome and throughout 
Italy, and before long spread to Gaul and to northern Africa. 
A risumi of the chief facts’will be found in E. C. Butler, op. cit. 
pt. i. p. 24s; see also Hannay, op. cit. ch. 7. The monastic ideals 
prevalent were those of the Antonian monachism, with its 
hankering after the eremitical life and the practice of extreme 
bodily austerities. But climatic conditions and racial tempera¬ 
ment rendered the Oriental manner of monasticism unattainable, 
as a rule, in the West. Hence it came to pass that by the end of 


the sth century the monastic institute in western Europe, and 
especially in It^y, was in a disorganized condition, sinking under 
the weight of traditions inherited from the East. It was St 
Benedict who effected a permanently working adaptation of 
the monastic ideal and life to the requirements and conditions 
of the western races. 

8. St Benedict’s Monachism. —St Benedict {c. 500) effected 
his purpose by a twofold break with the past: he eliminated 
from the idea of the monastic life the clement of Oriental 
asceticism and extreme bodily austerity; and he put down the 
tendency, so marked in Egypt and the East, for the monks to 
vie with one another in ascetical practices, commanding all to 
live according to the rule. The life was to be self-denying and 
hard, but not one of any great austerity (for details see 
Benedict of Nursia; and E. C. Butler, op. cit. pt. i. pp. 237 
and 251). The individual monk was sunk in the community, 
whose corporate life he had to live. St Benedict’s rule was a 
new creation in monastic history; and as it rapidly supplanted 
all other monastic rules in western Europe, and was for several 
centuries the only form of monasticism in Latin Christianity 
(outside of Ireland), it is necessary to speak in some little detail 
of its spirit and inner character.' It has to he emphasized at the 
outset that the monasteries in which the Benedictine rule was 
the basis of the life did not form a body or group apart within 
the great “ monastic order," which embraced all mona.sterie 3 of 
whatever rule; nor had Benedictine monks any special work or 
object beyond that common to all monks—viz. the sanctifying 
of their souls by living a community life in accordance with the 
Gospel counsels. St Benedict defines his monastery as “ a 
school of the service of the Lord ” (fieg., ProL). The great act 
of service is the public common celebration of the canq^igal 
office, the “ work of God ” he calls it, to wliich " nothing be 
preferred ’’ (R«g. c. 43). The rest of the day is filled up with a 
round of work and reading. Work, and in St Benedi^’s time 
it was predominantly field work, took an even more recognized 
and integral place in the life than was the case under St Pacho- 
mius or St Basil, occupying notably more time than the church 
services. St Benedict introduced too into the mona.stic life 
the idea of law and order, of rule binding on the abbot no less 
than on the monks; thus he reduced almost to a vanishing point 
the element of arbitrariness, or mere dependence on the abbot’s 
will and whim, found in the earlier rules. Lastly, he introduced 
the idea of stability, whereby monk and community were bound 
to each other for life, the normal thing for the Benedictine being 
to live and die in the monastery of liLs profession : thus the 
power hitherto enjoyed by monks, of wandering horn monastery 
to mona.stcry, was cut away, and the Benedictine community 
was made into a family whose members were bound to one 
another by bonds that could not be severed at will. 

9. Western Monachism in the Early Middle Ages.—ll is easy 
to understand that a form of monastic life thus emptied of dis¬ 
tinctively Oriental features and adapted to the needs of the West 
by a great religious genius like St Benedict, should soon have 
distanced all competitors and have become the only monastic 
rule in western Europe. The steps in the propagation of the 
Benedictine rule are traced in the article Benedictines. The 
only .serious rival was the Irish rule of Columhan; and here it 
will be in place to say a word on Irish monasticism, which, in 
its birthplace, stood alool to the end from the general movement. 
The beginnings of Celtic monachism are obscure, but it seems 
to have been closely connected with the tribal .system." When, 
however, Irish monachism emerges into the full light of history, 
it was in its manifestations closely akin to the Egyptian, or even 
to the Syrian type; there was the same love of the eremitical 
life, the same craving after bodily austerities of an extraordinary 
kind, the same individualistic piety. The Irish monks were 
great missioners in the north of England and the northern and 

I This topic is dealt with by F. A. Gasquet, Sketch of Monastic Con- 
siituiional History (pp. viii.-xxil), the Intr oduction to 2nd edition 
of the translation of Montalembert’s Monks of the West (1895). 

« See Willis Bund, Celtic Church in Wales (1897); H. Zimmer, art. 
'■ Kcltlache Kirche " in Herzog-Hauck, Realencyklopddie (3rd od.), 
translated into English by ICnno Meyer (1902). 
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central parts of Europe, and in the course of the 7th century the 
Irish rule of St Columban and the Roman rule of St Benedict 
met in the monasteries in central Europe that had been founded 
by Columban and his Irish monks. The Benedictine rule 
supplanted the Irish so inevitably that the personnel ceased to be 
Irish, that even in St Columban’s own monastery of Luxeuil 
liis rule was no longer observed, and by Charlemagne’s time all 
remembrance of any other monastic rule than the Benedictine 
had died out. 

During the 7th and 8th centuries the Benedictine houses were 
the chief instrument in the christianizing, civilizing and educat¬ 
ing of the Teutonic races. In spite of the frequent pillage and 
destruction of monasteries by Northmen, Saracens, Arabs and 
other invaders; in spite ol the existence of even widespread 
local abuses, St Benedict’s institute went on progressing and 
consolidating; and on the whole it may be said that throughout 
the early middle age.s the general run of Benedictine houses 
continued to perform with substantial fidelity the religious and 
social functions for which they were created. 

10. Offshoots and Modifications of Benedictine Monachism : 
the Rise oj “ Orders.” —Up to the beginning of the 10th centur}' 
we do not meet in the West such a thing as an “ order ”—an 
organized corporate body composed of several houses, diffused 
through various lands, with centralized government and objects 
and methods of its own. As stated above, St Pachomius’s 
monasteries formed an order—^a curious anticipation of what 
six centuries later was to become the vogue in Western monasti- 
cism. The Benedictine houses never coalesced in this manner; 
even when, later on, a system oi national congregations was 
introduced, they were but loose federations of autonomous 
abbeys; so that to this day, though the convenient expression 
“ Benedictine order ” is frequently used, the Benedictines do 
not form an order in the proper sense of the word. But with 
the loth century we reach the period of orders, and it is on this 
line that all subsequent developments in Western monasticism 
have run. 

The first order was that of Cluny, founded in 910; in rule and 
manner of life it continued purely Benedictine, and it wielded 
extraordinary power and religious influence up to the middle of 
the i2th century. (See Cluny.) 

'I'hc chief offshoot from the Benedictine institute were the 
Cistercians (c. 100); their ground idea was a return to the letter 
of St Benedict’s rule, and a reproduction, as close as could be, 
of the exterior conditions of life as they existed in St Benedict’s 
own monastery; consequently field work held a prominent place 
in the Cistercian ideal. This ideal it has not been possible 
permanently to maintain in the great body of the order, but only 
in limited circles, as Trappists (?.».). But for a century (1125- 
1225) Citeaux supplanted Cluny as the spiritual centre of western 
Europe. The Cistercians were an organized, centralized order 
in the full sense of the word. (Sec Cistercians.) 

Towards the end of the loth centurj- and during the iith a 
strong tendency set in to revert to the eremitical life, probably 
owing to the example of the Clreek monks, who at this time 
entered Sicily and south Italy in great numbers. This tendency 
produced the orders of the Camaldulians or Camaldolese 
(c. 975) in Italy, and in Fr.ance the Grandmontines (1076) and 
Carthusians (1084), all leading practically eremitical lives, 
and assembling ordinarily only for the church services. The 
Vallombrosians (1038) near Florence maintained a cenobitical 
life, but eliminated every element of Benedictine life that was not 
devoted to pure contemplation. At Fontevrault (founded in 
1095) the special feature was the system of “ double monasteries ” 
i.e. neighbouring, but rigorously separated, monasteries of men 
and of women—the government being in the hands of the 
abbesses. 

In all these lesser orders may be discerned the tendency of 
a return to tlie elements of Eastern monasticism discarded by 
St Benedict—to the eremitical life; to the purely contemplative 
life with little or no factor of work; to the undertaking of rigorous 
bodily austerities and penances—it was at this time that the 
practice of self-inflicted scourgings as a penitential exercise was 


introduced. All this was a reaction from St Benedict’s recon¬ 
struction of the monastic life—a reaction which in the matter of 
austerities and individualistic piety has made itself increasingly 
felt in the later manifestations of the monastic ideal in the West. 

II. New Kinds of Religious Orders .—Up to this point we have 
met only with monasticism proper; and if the term were taken 
strictly, the remainder of this article would be concerned only 
with the later history of the institutes already spoken of; for 
neither canons regular, friars, nor regular clerks, are in the strict 
sense monks. But it is usual, and it will be convenient here, to 
use the term monasticism in a broader sense, as equivalent to 
the technical “ religious life,” and as embracing the various 
forms that have come into being so prolifically in the latin 
Church at all periods since the middle of the nth century. 

The first of these new forms was that of the canons regular 
or Augustinian canons (g.v.) who about the year 1060 arose out 
of tlie older semi-monastic canonical institute, and lived ac¬ 
cording to the so-called “ Rule of St Augustine.” Ihc essential 
difference between monks and regular canons may be explained 
as follows : monks, whether hermits or cenobites, are men who 
live a certain kind of life for its own sake, for the purpose of 
leading a Christian life according to the Gospel’s counsel and thus 
serving God and saving their own souls; external works, either 
temporal or spiritual, are accidental; clericature or ordination 
is an addition, an accession, and no part of their object, and, as a 
matter of fact, till well on in the middle ages it was not usual 
for monks to be priests; in a word, the life they lead is their 
object, and they do not adopt it in order the better to compass 
some other end. But canons regular were in virtue of their 
origin essentially clerics, and their common life, monastery, 
rule, and the rest, were something additional grafted on to their 
proper clerical state. The difference manifested it.self in one 
external point : Augustinian canons frequently and freely 
themselves served the parisli churches in the patronage of their 
houses; Benedictine monks did so, speaking broadly, hardly at 
all, and their doing so was forbidden by law, both ecclesiastical 
and civil, in ortier respects the life of canons regular in their 
monasteries, and the external policy and organization among 
their houses, differed little from what prevailed among the Black 
Benedictines; their superiors were usually provosts or priors, 
but sometimes abbots. As contrasted with the friars they are 
counted among the monastic orders. Alongside of the local 
federations or congregations of hou.scs ol Augustinian canons 
were formed the Premonstratensian order (1120) (g.v.), and the 
English " double order ” of St Gilbert of Sempringham (1148) 
(i/.v.), both orders, in the full sense of the word, composed of 
Augustinian canons. 

Two special kinds of orders arose out of the religious wars 
waged by Christendom against the Mahommedans in the Holy 
Land and in Spain: (1) the Military orders: the Knights 
Hospitallers of St John and the Knights Templars, both at the 
beginning of the 12th century, and the Teutonic Knights at its 
close; (2) the orders of Ransom, whose object was to free 
Christian prisoners and slaves from captivity under the 
Mahommedans, the members being bound by vow even to offer 
themselves in exchange; such orders were the Trinitarians {q.v.) 
founded in 1198, and the order of Our Lady of Ransom (de 
Mercede), founded by St Peter Nolasco in 1223; both were 
under the Augustinian rule. 

At the beginning of the 13th century arose the series of great 
Mendicant orders. Their nature and work and the needs that 
called them into being are explained in the article Mendicant 
Movement, and in the separate articles on St Francis of Assisi 
and Franciscans (1210), St Dominic and Dominicans (1215), 
Carmelites (1245), Augustinian Hermits (1256)—these were 
the four great orders of Mendicant friars—to them were added, 
in 1487, the Servites (q.v.) founded in 1233. 

It will be in place here to explain the difference between friars, 
monks, and canons regular. The distinction between the two 
last has already been brought out; but they agree in this that the 
individual monk and canon alike belongs to his house of 
I profession and not to any greater or- wider corporation. They 
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are bound by plare and the unit is the individual community. 
Thus among monks and canoas regular each monastery has its 
own fixed community, which is in a real sense a family; and the 
monk or canon, no matter where he may be, looks on liis monas¬ 
tery as his “ home,” like the ancestral home of a great family. 
With the friars this is all changed: the friar does not telong to 
any particular house, but to the province or order, so that there 
is no reason, beyond the command of his superiors, why he should 
be living in one house rather than another. In the monk 
attachment to his own one monastery is a virtue; in the friar 
detachment is the ideal. 'I’he monk, or the canon, normally exer¬ 
cises his influence on the world in and through his community, 
not as an individual but as a member of a corporate body. 
The friar’s sphere of work is normally outside his convent, and 
he works and influences directly and as an individual. l.astly, 
in regard to the object aimed at there was an important difier- 
enie, for the professed object of the friars was to be clerical 
helpers of the parochial clergy in meeting the specifically religious 
needs of the time. Already, in St Francis’s lifetime, hLs friars 
had grown into an order dedicated to spiritual ministrations 
among the poor, the sick, the ignorant, the outcasts of the great 
cities; while by the very conception of their in.stitutc the Domini¬ 
cans were dedicated to the special work of preaching, especially 
to heretiis and heathens. Here, too, should lx; mentioned St 
Francis's other great creation, the Tertiaries {q.v.), or devout 
men and women living in the world, who while continuing their 
family life and their ordinary avocations, followed a certain rule 
of life, giving themselves up to more than ordinary prayer and 
the pursuit of good works, and abstaining from amusements of a 
worldly kind. 

11. The Relif;iouf Orders: in the Later Middle Hgej.—The 13th 
century was the heyday of mona.sticism in the West; the 
Mendicant orders were in their first fervour and enthusiasm; the 
great abbeys of Benedictines, Cistercians and Auguslinian canons 
reflected the results of the religious reform and revival associated 
with Hildebrand’s name, and maintained themselves at a high 
and dignified level in things religious and .secular; and under the 
Benedictine rule were formed the new congregations or orders 
of Silvestrines (1231), Fe.lcstines (c. 1260) and Olivetans (13H)), 
which are described under their .several headings. But towards 
the end of the century a period of decline set in, which ran its 
course in increasing volume throughout the 14th century. A 
great wave of seculiaily rolled over the (Ihiirch, engulfing the 
religious orders with the rest; love waxed cold, fervour lan¬ 
guished, learning declined, di.scipline was relaxed, bitter rivalries 
broke nut, especially Ixitween Franciscans and Dominicans. 
The great schism was reflected in the Mendicant orders which 
were divided into two obediences, to the destruction of discipline. 
The great wealth of the old monastic orders exposed them, 
especially in France and Italy, to the vicious system of commen¬ 
dation, whereby a bishop, an ecclesiastic, or even a layman was 
appointed “ commendatory abbot ” of a monastery, merely for 
the purpose of drawing the revenues (sec Abbot); the monas¬ 
teries were often deprived even of necessary maintenance, the 
communities dwindled, and regular observance became impos¬ 
sible. There is reason to believe that in England a'relatively 
good level was maintained throughout, thanks in great measure 
to the fact that the kings resolutely refused to allow the 
introduction of commendation—Wolsey was the first and last 
rammendatory abbot in England. In the German lands, the 
lowe.st level was touched, and the writings of the Augustinian 
canon Johann Busch, and of the Benedictine abbot Trithemius 
reveal a state of things in the first half of the isth century 
that urgently called for reform. The first move in this direction 
was made in the Netherlands and north Germany under the 
influence of Gerhard Groot {q.v.), and issued in the formation 
of the Windeshelm congregation of Auguslinian canons and 
the secular congregation of Brothers of Common Life {q.v.) 
founded c. 1384, both of which became centres of religious 
revival. During the first half of the isth century numerous 
and effective ^rts at reform were initiated in all the 
orders without exception, and in every part of Europe. These 


movements, promoted by the Councils of Constance and Basel, 
partook of the spirit of the time and were characterized by 
an extreme austerity of life and a certain hardness of 
spirit, and a sort of police regulation easily understandable 
at a time of reaction from grave abuses. At this time arose 
the Hicronymites (q.v.) founded in 1375, under the Augustinian 
rule, the Observants (1415) among the Franciscans (q.v.), and 
the Minims (founded c. 1460 by St Francis of Paula, q.v.), whose 
programme was to outdo the Minors or Franciscans. These 
various reform movements among the orders were widely but 
not universally successful; and so the Keformation found reli¬ 
gious houses in an unsatisfactory state in sufficient numbers to 
afford the reformers one of their chief handles against the old 
religion. The Reformation and the religious wars that followed 
in its wake destroyed the monasteries and religious orders of 
all kinds in northern Europe and crippled them in central 
Europe. 

13. The Modern Orders. —During the Reformation period 
there sprang up, to meet the needs of the time, a new kind of 
religious order, called Regular Clerks. These arc religious 
orders in the full sense of the word, as the members take the 
solemn religious vows. Regular clerks are by their institute 
clerics and priests, and they are devoted to some particular work 
or works as their own special object - us education, the preaching 
of missions and retreats, or the going on missions to the heathen. 
They carry still further the tendencies that differentiate the friars 
from the monks; and in particular, in order to be more free in 
devoting themselves to their special works, the orders of regular 
clerks have commonly given up the choral eelebration of the 
canonical office, which had been maintained by the friars. 

Of regular clerks by far the most important arc the Jesuits 
(q.v.), founded in 1540; there are also the Thcatines (founded 
1524 by St Cajetan and Caraffa, afterwards I'aul IV.); the 
Barnabites (founded 1530, by St Antonio Zaccaria) and others 
(see Max lloimbucher, Orden u. Kongreifiilioneii (1807), II., 
SS 108 114). Strictly speaking the “religious congregations" 
should be distinguished from the orrlcrs of regular clerks, the 
difference being that in the former the vows, though taken for 
life, are only “ simjile vows” and more easily di.spcnsable by 
authority; but the character and work of the two institutes is 
very similar. The chief of these congregations arc IhePassiou- 
i.sts (founded by St John of the Cru.ss, 1725) and the 
RedemptorisLs (founded'by St .\lfnnsus Liguori, 1740), both 
dedicated to giving missiotis and retreats. The Christian 
Brothers, devoted to primary education, founded by St Jean 
Baptiste de la Salle in 1670, are not in orders (Heimbuchcr, 
op. cit. tg 115-118). 

Besides the religious congregations there are a number of 
“ secular congregations,’’ composed of secular priests living 
together under temporary vows and free to leave at will; Jjae 
following deserve mention : Oblates of SI Charles (founded by 
St Charles Borromeo, 1578); Uratorians (founded by .St Philip 
Neri, c. 1570); the French Oratory (founded by Cardinal Berulle, 
1613), a similar but distinct institution, which produced a 
number of scholars of the highest distinction—Thomassin, 
Morin, Marlebranche, Rictiard Simon, Juenin, Lebrun, Masillon, 
and others; LazarLsts (founded by St Vincent de Paul, 1624); 
Sulpicians (founded by M. Olier, 1(14.2),• and a vast number of 
others, including several for the mission to the heathen (see 
Heimbucher op. cit. 124-140). 

During the period under review, from the Reformation to 
the French Revolution, the old orders went on alongside ol the 
new, and many notable revivals and congregations arose among 
them 1 the most noteworthy were the Capuchins (q.v.) among the 
Franciscans (1528); the Discalced Carmelites (y.v.) of Si Teresa 
and St John of the Cross (1562);.the Trappists (q.v.) among the 
Cistercians (16(13); and, most famous of all, the Maurists (q.v.) 
among the Benedictines of F'rance (1621). 

14. The Religious Orders in Recent Times. —At the end of the 
i8th century and the opening of the 19th the religious orders 
received a succession of blows in those countries in which they 
had survived the Reformation from which they have only 
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in the present generation recovered. The Jesuits were suppressed 
by Pope Clement XIV. in 1773, and restored by Pius VII. in 1814. 
As the result of the ecclesiastical policy of the emperor Joseph II. 
nearly all religious houses of all kinds were suppressed through¬ 
out the Austrian dominions (1780). The French Revolution 
swept them out of France and caused the secularization of the 
great majority in central Europe and Italy. In Portugal and 
Spain they were dissolved in 1834-1835; in Italy in 1866; in the 
Prussian dominions in 1871. The last half of the 19th century, 
and more especially the last quarter, witnessed a remarkable 
revival of vitality and growth in most of the older orders in 
nearly every country of western Europe, and besides, an extra¬ 
ordinary number of new congregations, devoted to works of 
every sort, were founded in the 19th century: Heimbucher 
(o/). §S 118, 134-140) numbers no fewer than seventy of 
these new congregations of men. In the new countries, especi¬ 
ally in the United States and Australia, but also in South Africa, 
orders and congregations of all kinds are most thriving. The 
chief set-back has come again in France, where, by the Associa¬ 
tion Laws of 1903, the religious orders have nearly all been 
suppressed and expelled and their property confiscated. 

15. r/ieAwKi.--In the foregoing sketch nothing has been .said 
concerning the nuns; and yet in all ages women, hardly less than 
men, have played their part in monasticism. In the earliiisl 
Clu-istian times the veiled virgins formed a grade or order apart, 
more formally separated from the community than were the male 
ascetics. There is reason for believing that there were organized 
convents for women before there were any for men; for when 
St Anthony left the world in 270 to embrace the ascetic life, 
the Vila says he placed his sister in a nunnery {impBiviiv). 
We learn from Palladius that by the end of the 4th century 
ntinneries were numerous all over Egypt, and they existed also 
in Palestine, in Italy and in Africa—in fact throughout the 
Cliristian world. It is a curious ccjineidcnce that the sister of 
each of the three great ccnobitieal founders, Paehomius, Basil 
and Benedirt, was a nun and ruled a community of nuns ac¬ 
cording to an adaptation of her brother's rule for monks. In the 
V\'c.st the Benedictine nuns played a great part in tlie Christian 
.settlement of north-western Europe. As the various monastie 
and mendicant orders aro.se, a female branch was in most cases 
formed alongside of the order; and so we find canonesses, and 
hermitesses, and Dominicane.sses, and Franciscan nuns [or Clares 
((/.!/.)]—re(.|uisite information will he found in the re.speetive 
articles. Then there were the “ double orders ” of Sempringham 
(see St Gii.hkkt) and Fontevrault, in which the nuns were the 
predominant, or even the dominant, element. Of the modern 
orders of men only a few include nuns. But on the other there 
are a va.st number of purely female, orders and congregations. 
The great majority of these modern congregations of women 
follow the Augustinian rule, supplemented by special constitu¬ 
tions or by-laws; such are the Brigittincs, the IJrsulines and the 
Visitation nuns : others follow the rule of the third order of the 
Franciscans or other Mendicants (.see Tertiaries). In early 
times nuns could go oqt of their enclosure on occasion; but in 
the later middle ages, up to the Council of Trent, the tendency 
was to keep them more and more strictly confined within their 
convent precincts. In 1609 an ICnglish lady, Mary Ward, 
founded at Munich the “ Institute of Mary,” the nuns of which 
were not bound to enclosure. This new departure, or rather, 
return to old ideas, eneountered vehement opposition and 
difficulties that nearly wrecked it; but it has survived, and has 
been the pioneer in the extraordinary development of institutes 
of women devoted to external good works of every kind. St 
Vincent of Paul soon followed; in 1633 he e.stablished the Sisters 
of Charity, bound only by yearly vows, and wholly given up to 
works of charity—chiefly nursing in hospitals and in the homes 
of the poor, and primary education in poor schools. 

As women are debarred from exercising the spiritual functions 
of the ministry, it follows that nuns have to devote themselves 
either to a more purely contemplative life, or else to a more wholly 
active one, than is usual among the orders of men, who commonly, 
in virtue of their priesthood, have been able to find a mixed form 


of life between the two extremes. The nuns belonging to the 
older orders tend to the. contemplative idea, and they still find 
recruits in sufficient numbers, in spite of the modern rush to the 
active congregations. These latter exist in wondrous number 
and variety, exercising every imaginable form of good work- 
education, both primary and secondary; the care of hospitals, 
orphanages, penitentiaries, prisons; of asylums for the blind, 
the deaf and dumb, the insane; of refuges for the aged poor and 
the destitute. 

Sec the works of Helyot and Heimbucher, referred to below under 
''Literature"; also Lina Hekenstein, Woman under Monasticism 
(rSgb); and for information on the various orders of women, ]. N, 
Murphy, Terra incognita (187,3); and F. M. Convents of Great 

Britain and Ireland (1902). 

] 6. Conclusion. —Few phenomena are more striking than the 
change that has come over educated Protestant opinion in its 
estimate of monasticism. The older Protestantism uncompro¬ 
misingly judged the monastic ideal and life to be both unchristian 
and unnatural, an absolute perversion deserving nothing but 
condemnation. But now the view of the critico-historical school 
of Protestant thought, of which Dr Adolf Harnack is so represen¬ 
tative a spokesman, is that the pre.servation of spiritual religion 
in Catholic Christianity, both Eastern and Western, has been 
mainly, if not wholl)-, due to monasticism (see Harnack’s early 
tractate Das Mbnchlum, translated under the title Monasticism, 
by E. E. Kellett, 1901; also the lectures on Greek and Roman 
Catholicism in Das Wesen des Christenlums, translated by Bailey 
Saunders, 1902; the first-named work is the most suggestive 
general aperfu of the whole subject—though written from a 
frankly hostile standpoint, it is in large measure a panegyric). 

The vii-ws of the new Protestantism concerning monasticism 
are probitbly no k‘S,< excessive than those of the old. The truth 
probably lies somewhere between them. It may perhaps be 
agreed that not the least of the services rendered to the Christian 
people at large by monasticism is this : Into every life the spirit 
of renunciation must enti'r; in most live,s there are crises in which 
the path of mere duty can be followed only in virtue of a great 
renunciation; if we are able to m.ake these ordinary and nece.ssary 
renunciations, it is in some measure owing to the fact that the 
path has hern made easier for us by those who (like the author 
of the Imitation oj Christ) have shown the example, and thereby 
been able to formulate the theory, of renunciation in a supreme 
degree. 

LiTKRATtJRE.— The literature on monaslici.sm is immense. The cliiol 
repertory for information on tlio historical side is Helyot's himtoite 
dea ordrk Yfli^itux 2nde(l. 1702; digcbtecl in dictionary 

form by Mi^^ne, iBoo). Tins information has been condensed and 
brought up to ilate by Max Heimbucher, Orden und Kon^ref^ationen 
(2 vols., iSgo-iSQ7; a 2ml ed. in 3 vols., 1907)—this most useful 
handbook is cquippcfl throughout with an excellent and well chosen 
bibliography. Otto Zocklcr's Asheae und Mdnchlum (1897), also 
covers the whole ground, aiui is written more from tiic point of view 
of theory. The inner spirit and working of the older monasticism is 
well portrayed in E A. Gasquet's English Monastic Life (igoj); 
more popular accounts are given in H. 1 . Feasy's Monasitcism (1890). 
and E. M. Steele's Monasteries and Jirligious Houses of (ireat Britain 
and Ireland (1Q03). The rules of the various orders are collected 
in Brockie’s edition of Holslen'sCorfcArrfignhfram (f>vols., 1759). The 
article Mdnchfum in Herzog-Hauck Realenrvklof>ddie { ^rd. ed.). and in 
Wetzer und Weltc Ktrchenlexicon (2nd. ed.) go over the same genera) 
ground as the present article, in the earlier portion entering into 
greater detail as to facts, but in the later dealing much more sum¬ 
marily. The relevant separate articles in these two great diction¬ 
aries,’ Protestant and Catholic respectively, will sup^y adequate 
information and ample references on most points. The Catholic 
Dictionary contains useful articles on most of the subjects here 
touched on; and an extensive CafAohe Encyclopaedia is in course of 
preparation at the Catholic University of Washington. The habits 
and dress of the various orders may be seen in Helyot's Hisioirc, 
which abounds in plates, coloured, in the ed. of 1792. There are 
plates representing members of the chief orders in Dugdale's 
liron, and in the books oi Gasciuet and Steele mentioned above; 
also (coloured) in Tuker and Malleson, Handbook to Christian Pome, 
pt. hi. (tgoo). (E. C B.) 

HONASTIR, or Bitolia, the second city of Macedonia, and 
the capital of the vilayet of Monastir in European Turkey, on 
the Salonica-Monastir railway, 400 m. W. of Constantinople. 
Pop. (1905), about 60,000. Monastir is situated at an altitude 
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are bound by plare and the unit is the individual community. 
Thus among monks and canoas regular each monastery has its 
own fixed community, which is in a real sense a family; and the 
monk or canon, no matter where he may be, looks on liis monas¬ 
tery as his “ home,” like the ancestral home of a great family. 
With the friars this is all changed: the friar does not telong to 
any particular house, but to the province or order, so that there 
is no reason, beyond the command of his superiors, why he should 
be living in one house rather than another. In the monk 
attachment to his own one monastery is a virtue; in the friar 
detachment is the ideal. 'I’he monk, or the canon, normally exer¬ 
cises his influence on the world in and through his community, 
not as an individual but as a member of a corporate body. 
The friar’s sphere of work is normally outside his convent, and 
he works and influences directly and as an individual. l.astly, 
in regard to the object aimed at there was an important difier- 
enie, for the professed object of the friars was to be clerical 
helpers of the parochial clergy in meeting the specifically religious 
needs of the time. Already, in St Francis’s lifetime, hLs friars 
had grown into an order dedicated to spiritual ministrations 
among the poor, the sick, the ignorant, the outcasts of the great 
cities; while by the very conception of their in.stitutc the Domini¬ 
cans were dedicated to the special work of preaching, especially 
to heretiis and heathens. Here, too, should lx; mentioned St 
Francis's other great creation, the Tertiaries {q.v.), or devout 
men and women living in the world, who while continuing their 
family life and their ordinary avocations, followed a certain rule 
of life, giving themselves up to more than ordinary prayer and 
the pursuit of good works, and abstaining from amusements of a 
worldly kind. 

11. The Relif;iouf Orders: in the Later Middle Hgej.—The 13th 
century was the heyday of mona.sticism in the West; the 
Mendicant orders were in their first fervour and enthusiasm; the 
great abbeys of Benedictines, Cistercians and Auguslinian canons 
reflected the results of the religious reform and revival associated 
with Hildebrand’s name, and maintained themselves at a high 
and dignified level in things religious and .secular; and under the 
Benedictine rule were formed the new congregations or orders 
of Silvestrines (1231), Fe.lcstines (c. 1260) and Olivetans (13H)), 
which are described under their .several headings. But towards 
the end of the century a period of decline set in, which ran its 
course in increasing volume throughout the 14th century. A 
great wave of seculiaily rolled over the (Ihiirch, engulfing the 
religious orders with the rest; love waxed cold, fervour lan¬ 
guished, learning declined, di.scipline was relaxed, bitter rivalries 
broke nut, especially Ixitween Franciscans and Dominicans. 
The great schism was reflected in the Mendicant orders which 
were divided into two obediences, to the destruction of discipline. 
The great wealth of the old monastic orders exposed them, 
especially in France and Italy, to the vicious system of commen¬ 
dation, whereby a bishop, an ecclesiastic, or even a layman was 
appointed “ commendatory abbot ” of a monastery, merely for 
the purpose of drawing the revenues (sec Abbot); the monas¬ 
teries were often deprived even of necessary maintenance, the 
communities dwindled, and regular observance became impos¬ 
sible. There is reason to believe that in England a'relatively 
good level was maintained throughout, thanks in great measure 
to the fact that the kings resolutely refused to allow the 
introduction of commendation—Wolsey was the first and last 
rammendatory abbot in England. In the German lands, the 
lowe.st level was touched, and the writings of the Augustinian 
canon Johann Busch, and of the Benedictine abbot Trithemius 
reveal a state of things in the first half of the isth century 
that urgently called for reform. The first move in this direction 
was made in the Netherlands and north Germany under the 
influence of Gerhard Groot {q.v.), and issued in the formation 
of the Windeshelm congregation of Auguslinian canons and 
the secular congregation of Brothers of Common Life {q.v.) 
founded c. 1384, both of which became centres of religious 
revival. During the first half of the isth century numerous 
and effective ^rts at reform were initiated in all the 
orders without exception, and in every part of Europe. These 


movements, promoted by the Councils of Constance and Basel, 
partook of the spirit of the time and were characterized by 
an extreme austerity of life and a certain hardness of 
spirit, and a sort of police regulation easily understandable 
at a time of reaction from grave abuses. At this time arose 
the Hicronymites (q.v.) founded in 1375, under the Augustinian 
rule, the Observants (1415) among the Franciscans (q.v.), and 
the Minims (founded c. 1460 by St Francis of Paula, q.v.), whose 
programme was to outdo the Minors or Franciscans. These 
various reform movements among the orders were widely but 
not universally successful; and so the Keformation found reli¬ 
gious houses in an unsatisfactory state in sufficient numbers to 
afford the reformers one of their chief handles against the old 
religion. The Reformation and the religious wars that followed 
in its wake destroyed the monasteries and religious orders of 
all kinds in northern Europe and crippled them in central 
Europe. 

13. The Modern Orders. —During the Reformation period 
there sprang up, to meet the needs of the time, a new kind of 
religious order, called Regular Clerks. These arc religious 
orders in the full sense of the word, as the members take the 
solemn religious vows. Regular clerks are by their institute 
clerics and priests, and they are devoted to some particular work 
or works as their own special object - us education, the preaching 
of missions and retreats, or the going on missions to the heathen. 
They carry still further the tendencies that differentiate the friars 
from the monks; and in particular, in order to be more free in 
devoting themselves to their special works, the orders of regular 
clerks have commonly given up the choral eelebration of the 
canonical office, which had been maintained by the friars. 

Of regular clerks by far the most important arc the Jesuits 
(q.v.), founded in 1540; there are also the Thcatines (founded 
1524 by St Cajetan and Caraffa, afterwards I'aul IV.); the 
Barnabites (founded 1530, by St Antonio Zaccaria) and others 
(see Max lloimbucher, Orden u. Kongreifiilioneii (1807), II., 
SS 108 114). Strictly speaking the “religious congregations" 
should be distinguished from the orrlcrs of regular clerks, the 
difference being that in the former the vows, though taken for 
life, are only “ simjile vows” and more easily di.spcnsable by 
authority; but the character and work of the two institutes is 
very similar. The chief of these congregations arc IhePassiou- 
i.sts (founded by St John of the Cru.ss, 1725) and the 
RedemptorisLs (founded'by St .\lfnnsus Liguori, 1740), both 
dedicated to giving missiotis and retreats. The Christian 
Brothers, devoted to primary education, founded by St Jean 
Baptiste de la Salle in 1670, are not in orders (Heimbuchcr, 
op. cit. tg 115-118). 

Besides the religious congregations there are a number of 
“ secular congregations,’’ composed of secular priests living 
together under temporary vows and free to leave at will; Jjae 
following deserve mention : Oblates of SI Charles (founded by 
St Charles Borromeo, 1578); Uratorians (founded by .St Philip 
Neri, c. 1570); the French Oratory (founded by Cardinal Berulle, 
1613), a similar but distinct institution, which produced a 
number of scholars of the highest distinction—Thomassin, 
Morin, Marlebranche, Rictiard Simon, Juenin, Lebrun, Masillon, 
and others; LazarLsts (founded by St Vincent de Paul, 1624); 
Sulpicians (founded by M. Olier, 1(14.2),• and a vast number of 
others, including several for the mission to the heathen (see 
Heimbucher op. cit. 124-140). 

During the period under review, from the Reformation to 
the French Revolution, the old orders went on alongside ol the 
new, and many notable revivals and congregations arose among 
them 1 the most noteworthy were the Capuchins (q.v.) among the 
Franciscans (1528); the Discalced Carmelites (y.v.) of Si Teresa 
and St John of the Cross (1562);.the Trappists (q.v.) among the 
Cistercians (16(13); and, most famous of all, the Maurists (q.v.) 
among the Benedictines of F'rance (1621). 

14. The Religious Orders in Recent Times. —At the end of the 
i8th century and the opening of the 19th the religious orders 
received a succession of blows in those countries in which they 
had survived the Reformation from which they have only 
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concocter of supremely absurd paradoxes. He died on the a6th 
of May 1799. 

Boswell's Life of Johnson gives an account of the lexicographer's 
visit to Burnett at Monboddo, and is full of references to the natural 
contemporary view of a man who thought that the human race 
could be descended from monkeys. 

MONCEY, BON ADRIEN JEANNOT DE, Duke of Conegliano 
(1754-1842), marshal of France, was the son of a lawyer of 
Besanfon, where he was born on the 31st of July 1754. In his 
boyhood he twice enlisted in the French army, but his father 
procured his discharge on both occasions. His desire was at last 
gratified in 1778, when he received a commission. He was n 
captain when, in 1791, he embraced the principles of the French 
Revolution. Moncey won great distinction in the campaigns 
of 1793 and 1794 on the Spanish frontier (see Frf.nch Revolu¬ 
tionary Wars), rising from the command of a battalion to the 
command in chief of the Army of the Western Pyrenees in a 
few months, and his successful operations were largely instru¬ 
mental in compelling the Spanish government to make peace. 
After this he was employed in the highest commands until 1799, 
when the government, suspecting him of Royalist views, dis¬ 
missed him. But the coup d’ka! of 18. Brumaire brought him 
bark to the active list, and in Napoleon's Italian campaign of 
1800 he led a corps from Switzerland into Italy, surmounting 
all the difficulties of bringing horses and guns over the then 
formidable pass of St Gothard. In 1801 Napoleon made him 
inspector-general of gendarmerie, and on the assumption of the 
imperial title created him a marshal of France. In 7805 Moncey 
received the grand cordon of the legion of honour, and in 1808 
the title of duke of Conegliano, In the latter year, the first of 
the Peninsular War, Moncey was sent to Spain in command of 
an arm>’ corps. He signalized himself by his victorious advance 
on Valencia, the effect of which was, however, destroyed by 
the disaster to Dupont at Baylen, and took a leading part in 
the emperor's campaign on the Ebro and in the second siege of 
Saragossa in 1809. lie refused to serve in the invasion of 
Russia, and therefore had no share in the campaign of the 
grande armie in 1812 and 1813. When, however, France was 
invaded (1814) Marshal Moncey reappeared in the field and 
fought the last battle for Paris on the heights of Montmartre 
and at the biirrier of Clichy. He remained neutral during the 
Hundred Days, feeling himself bound to Louis Will, by his 
engagements as a peer of France, hut after Waterloo he was 
punished for refusing to take part in the court martial on Ney 
by imprisonment and the loss of his marshalate. He was 
reinstated in 1816, and re-entered the chamber of peers three 
years later. His last active service was as commander of an 
army corps in the short war with Spain, 1823. In 1833 he 
became governor of the Invidides. He died on the 20th of 
April 7842. 

MONCHIQUE, a town of southern Portugal, in the district 
of Faro (formerly the province of Algarve); 13 m. S. of Saboia 
station on the l.isbon-Faro railway, and 12 m. N. of Villa Nova 
on the Atlantic. Pop. (l()Oo), 7345. Monchique is one of the 
principal Portuguese health resorts, finely situated among the 
wmodccl heights of the Serra de Monchique, which rise on the 
west to 2963 ft. There are hot sulphur springs, with baths 
and a sanatorium 4 m. south. Wheat, millet, rye, be.ans, oranges, 
wine, olive oil and chestnuts arc the chief products, and there is 
a woollen factory. 

' MONCTON, a city and port of entry in Westmoreland county. 
New Brunswick, Canada, 8g m. by rail N.E. of St John, at the 
head of navigation on the Petifcodiac river, the seat of the 
irtfrkshops and general offices of the Intcr-Colonial railway and 
Hie eastern terminus of the new Grand Trunk Pacific railway. 
Pop. (1901), 9026. It has large stove factories, engine and boiler 
works, and is a flourishing manufacturing town. 'The workshops 
of the railway and great part of the town were swept away by 
fire in February 190.6, but have been rebuilt on a larger and 
more modern scale. 

MOND, LOD'WIO (7839-1909), British chemist, was born at 
Cossel in Germany on the 7th of March 1839. After studying 


at Marburg under Hermann Kolbe and at Heidelberg under 
Robert Bunsen, he came to England in 1862 and obtained a 
position in a chemical works at Widnes, where he elaborated the 
practical application of a method he had devised for recovering 
the sulphur lost as calcium sulphide in the black ash waste 
of the Leblanc alkali process. He became a naturalized 
British subject in 1867. In 1873 h® entered into partnership 
with Sir John Tomlinson Brunner (b. 1842- ), whom he had 

met when he was at Widnes, and thus foimded the great chemical 
manufacturing firm of Brunner, Mond & Co. They began to 
make alkali by the ammonia-soda process, under licence from 
the Belgian chemist, Ernest Solvay, but at first the venture 
threatened to prove a failure. Gradually, however, the tech¬ 
nical difficulties were overcome and success assured, largely as a 
result of improved methods worked out by Mond for the recovery 
of the ammoiTia. About 1879 he began experiments in the 
economical utilization of fuel, and his efforts led him to the 
system of making producer-gas, known by his name (see Gas : 
II. For Fuel and Power), l^ater, while altempting to utilize the 
gas for the production of electricity bv means of a Grove gas 
ballerv, he noticed that the ciu-bon monoxide contained in it 
combined with nickel. The resulting compound, nickel car¬ 
bonyl, which was described to the Chemical Society in 1890, is 
both formed and decomposed within a very moderate range of 
temperature, and on this fact he based a successful process for 
the extraction of nickel from its ores. A liberal contributor to 
the purposes of scientific research, Mond founded in 1896 the 
Davy-Faraday Research Laboratory in connexion with the 
Royal Institution. On his death, which occurred in London on 
the 71 th of December 1909, he betiueathed a large part of his 
collection of pictures to the nation. 

MONDAY (in U.E. Monandaeg, the moon’s day, a transla¬ 
tion of the Late Lat. Lunue dies, from which the French lundi 
is taken), the second day of the week (see Calendar). The 
day has been humorously canonized as St Monday, the festival 
of cobblers, who seldom work on Mondays, and wore supposed 
not to know exactly on which day St Crispin's (their patroli 
saint) festival fell, save that it should be a Monday, and thus 
celebrated each Monday in the year as a holiday so as to be 
certain to honour the day. In some parts of Yorksliire any 
holiday is called Cobblers' Monday. Collop Monday, in the 
north of England, is the Monday before Shrove Tuesday, so 
called in allusion to the dish of fried eggs and bacon, and slices 
of salted, dried meat, called collops, taken on that day prepara¬ 
tory to the Lenten fast. Plough Monday in England is the 
Monday after Twelfth Da>-, the first Monday after Epiphany, 
in allusion to the fact that in medieval times the plougtunen 
had their fete-day and went around the villages begging plough- 
money. The lord mayor of London holds a Grand Court of 
Wardmote at the Guildhall on Plough Monday of each year, to 
receive returns from the wards of the election of common 
councilmen and to hear petitions against such returns. 

MONDONEDO, a city of northern Spain, in the province of 
Lugo, 27 m. N.NLE. of the city of Lugo, on the river Masma. 
Pop. (1900), 10,590. Motidonedo occupies a sheltered valley 
among the northern outliers of the Cantabrian Mountains. The 
principal buildings are the cathedral, a Corintliian structure of 
the 17th century, an ex-convent of Franciscan friars of Alcantara, 
which is used for a theatre and a public school, and the civil 
hospital. The industries include lace-making, linen-weaving, 
and leather manufacture. 

According to local tradition, the bishopric of Dumium, near 
Braga, was transferred to San Martin de Mondonedo (10 m. 
from Mondonedo) in the 8th century; it was brought to 
Mondonedo itself in the beginning of the 12th century. After 
having been for nearly a century and a half in the hands of the 
Moors, Mondonedo was recaptured by Ordoncj 1 . in 858; and the 
Christian possession was made permanent by Alphonso III. in 
870. It was taken by surprise by the French in 1809. 

MONDOVl,a town and episcopal sec of the province of Cuneo, 
Piedmont, Italy, 17 m. by rail E. of Cuneo. Pop. (1901), 
5379 (town); 18,982 (commune). The lower town is 1283 ft. 
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abow sea-level, the upper 1834 ft. There is a school of the 
industrial arts and handicrafts, and majolica, paper, and silk 
cocoons are produced. The upper town contains the hex¬ 
agonal piazza, a citadel erected in 1573 by Emanuel Philibert, 
the cathedral of S. Donauis, a spacious epi.scopal palace, and 
higher up is a tower, tlic Belvedere, with a fine view. At the 
foot of the hill along the banks of the Kllero (a tributary of the 
Po) lie the industrial and commercial suburbs of Breo, Borgatto, 
Plan della Valle and Carassonc, with their potteries, tanneries, 
paper-mills, marhle-works, &c. The mansion of Count San 
Quintino in I’ian della Valle was the seat of the printing-press 
which from 1472 issued books with the imprint Mons Regalis. 

MDnd()\'i —Mons Vici, Mons Regalis, Monteregale—did not take 
its rise till about A.D. 1000. The bishopric dates from 1388. 
About 2 m. to the cast is the sanctuary of Vico, a church 
designed by Ascanio Vittozzi in 1596 and crowned by a famous 
dome (1730-1748), which has been declared a national monu¬ 
ment. in the square before it is a monument (1891) to 
Charles Emmanuel I. of Savoy. 

See L. Melano Rossi, The Sanctuario of the Madonna di Vico 
(I.ondon, 1907). 

MONET, CLAUDE (1840- ), French painter, was born iu 

Paris on the 14th of November 1840. His youth was passed 
at Havre, where his father had settled in 1845. Until ho was 
fifteen years old he led a somewhat irregular life, learning little 
at school, and spending all his time in decorating his books with 
drawings and caricatures which gave him notoriety in Havre. 
At the same'time he became acquainted with Boudin, a clever 
sea-painter, under whose guidance he learned t") love and to 
understand nature. At the age of twenty he became a soldier, 
and spent two years of his military time with the regiment of 
the Clvasseurs d'Afrique in the desert. Falling ill with fever, 
he was sent home, and entered the studio of Glcyre. This 
classical painter tried in vain to ketp him to conventional art 
and away from truth and nattirc, and Monet left his studio, 
where he had become acqtiamted with two other " impression- 
istie ” painters—Sisley and Kenoir. At that time he also knew 
Miinet (y.n.), and in 1869 he joined the group of Cezanne, Degas, 
Duranty, Sisley, tind became a plein air i)ainter. During the 
war of 1870 he withdrew to England, and on his return was 
introduced by Daubigny to a dealer, M. Dtirand-Ruel, in whose 
galleries almost all his works have been exhibited. In 1872 
he exhibited views of Argenteuil, near Paris; in 1874 a series 
entitled “ Cathedrals,” showing the cathedral of Rouen under 
different lights. He afterwards painted view's of Vetheiiil (1875, 
see Plate), Pourville and cliffs of Etretat (1881), of Bordighera 
(i886), of the Creuse (i88g), Ix' Meules (1891), and some further 
views of cathedrals (1894). In December 1900 he exhibited 
some pictures railed “ Le Bassin des Nymphias,” and was 
engaged at the beginning of 1901 in painting views of London. 
Several of Monet’s paintings, bequeathed by M. Caillebottc, are 
in the Luxembourg Museum, Paris. (See Imprbssionism.) 

monetary conferences (International). These 
assemblies were one of the features of the latter half of the iqth 
centur)', due to the derided tendency’ towards securing refonns 
by concerted international action. The disorganized state of 
the European currencies, which became more serious in conse¬ 
quence of the great expansion in trade and industry, came into 
notice through the great gold discoveries and their effect on the 
relations between the two precious metals. Both by it s situation 
and its currency system, France was the country that was first 
led to aim at the establishment of a rurrency union, in which 
French ideas and influences would be predominant. A pre¬ 
liminary step was the formation of the Latin union, whereby 
the currencias of France, Italy, Belgium and Switzerland were— 
in respect to their gold and silver coins—assimilated. In 1867 
the Paris Exhibition furnished the occasion for summoning a 
monetary conference to which the principal countries of the world 
sent representatives. The guiding spirit of this assembly was 
the eminent economist, De Paricu, who had originated the Latin 
Union. By his advice a scheme was approved recommending 
the adoption of the single gold standard, the use of the decimal 1 
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system, and the co-ordination of the various currencies with the 
French system. Difficulties as to the mode of bringing these 
principles into practical operation were discussed, and full 
liberty had to be given to the several nations to carry cut the 
proposals in the way that seemed best. The result proved that 
the obstacles were insurmountable, e.g. the British government 
could not obtain the assent of a Royal Commission to the assimi¬ 
lation of the sovereign to the 25-franc piece; and tlie course 
of political events soon completely altered the relative position 
of the leading countries, even in their monetary relations. 
Germany and the United States reformed their currencies, 
without reference to any international considerations. 

The meeting of the next international conference took place 
under very different conditions. A great fall in the value of 
silver as measured in gold, in progress from 1873, had afTected 
the relations of silver-using countries, and disturbed the level of 
prices. Indian interests us well as those of American producers 
of silver suffered, while, the management of all double-standard 
currencies became a task of increasing difficulty. The govern¬ 
ment of the United States invited the representatives of tlie 
leading powers to meet in Paris for the purpose of considering 
(1) tlte desirability of retaining the unrestricted use of silver for 
coinage, (2) the adoption of international bimetallism (g.v.), by the 
acceptance of a ratio to be fixed by agreement. Eleven nations 
sent delegates, Germany being the only great power unrepre¬ 
sented. After somewhat protracted discussion and the presen¬ 
tation of a large number of documents the European states 
accepted the American proposition " that it is necessary to 
maintain in the world the monetary functions of silver but 
declined to bind the discretion of particular stales as to the 
methods to be employed. They further declared it impo.ssiljle 
to enter into an agreement for a common ratio. The conference 
therefore separated without any result being obtained. 

In consequence of the continuing fall in the value of silver, 
which stimulated the bimetallic agitation, a third conference was 
convened by the joint action of p'rance and the United States; it 
also met in Paris, and was more infiuentiul than its predecessor, 
since Germany sent representatives, as did Spain, Portugal, 
Denmark and India. TTie eharactcristic of this conference was 
the greater strength of the support given to the bimetallic 
propo.sal by France and the United States, togetlier with the 
opiiosition of the delegates of the smaller European countries, 
and tlic refusal of Germany to promi.se any co-operation. The 
inevitable consequence of this situation was the adjournment of 
the conference to obtain fresh instructions, which, however, were 
never furnished. 

After several abortive attempts the fourth (and last) of the 
conferenees of this class was brought together at Brus.scls in 
November 1S92 on the initiative of the United States. A full 
repre.scntation of the powers attended, but delay arose from the 
absence of definite proposals by the American government. 
These, when they were presented, proved to be only a rcaffirma- 
tioti of the bimetallic policy, and showed no advance. The 
conference therefore proceeded to consider the plans of Levy, 
Baron de Rothschild and Sotbecr for the more extended use 
of silver. Sueh devices, being merely alleviations, failed to 
gain any effective support. Appeals to England and Germany 
to grant some concessions likewise failed. Thus, like its Paris 
forerunners, the Brussels conference adjourned, but never 
resumed its sittings. 

After 1892 the currency problem passed into a new stage, in 
which action was national rather than international. The method 
of procedure by conference was for the time abandoned. 

The proceedings of the several conferences have been issued by the 
Rovemments taking part in them. Those of the United States 
are the most convenient for English and American reeders. Sec 
also H. B. Russell, International Monetary Conferences (New York, 
1898). (C. F. B.) 

MONEY. I. Defimiion and Functions .—^The difficult question 
as to the best definition of money has been complicated by the 
efforts of writers so to define the term as to give support to their 
particular theories. It is hard to frame a precise account which 
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win hold good of the many objects that have served for monetary 
use. From denoting coined metal, money has come to include 
anything tlmt performs the money work : though there has been 
considerable hesitation in extending the term to those forms of 
credit tlmt ar in modern societies the chief instrument of 
exchange. It is therefore best to avoid a formal definition; 
and, instead, to bring out the character of money by describing 
the functions that it performs in the social system. The most 
important is, clearly, that of facilitating exchange. It is not 
necessary to dwell on the great importance of this office. 'Ilie 
slightest consideration of industrial organization shows that it is 
based on the division of employments; but the earliest economic 
writers saw plainly tlial division of cmplouncnls was only 
possible through the agency of a medium of exchange. They 
recognized that the result of increasing specialization of labour 
w'as to establish a stale of things in whicli each individual pro¬ 
duced little or nothing for the direct satisfaction of his own wants, 
and had therefore to live by e.xchanging his jjroduct for the 
products of others. They saw, further, that this only became 
feasible by the existence of an article that all would be willing 
to accept for their special products; as otherwise the difficulty 
of bringing together persons with reciprocal wants would prove 
an insurmountable obstacle to that development of exchange 
which alone made division of labour possible. A second function, 
hardly inferior in importance to the one just mentioned, is that 
of affording a ready means for estimating the comparative values 
of diflercnt commodities. Without some common object as a 
standard of comparison this would be practically impossible. 
“ If a tailor bad only coats and wanted to buy bread or a horse, 
it would lie. very troublesome to ascertain how much bread Irt 
ought to obtain for a coat nr how many coals he should give for 
a horse "; and as the number of commodities concerned increased 
the problem would become harder, “ for each commodity would 
have to be quoted in terms of every other commodity.” There 
is, indeed, a good deal to be said for the view that the conception 
of general excliange value could never have been formed without 
the previous existence of money; it luvs certainly support from 
the evidence of competent observers respecting the methods of 
exehiinge followed by .savage communities. 'I'he selection of 
some particular article a.s the criterion makes the comparison of 
values easy. “ The chosen commodity becomes a common 
denmninalor. or common measure of value in terms of which we 
estimate the value of all other goods," and in this way money, 
wliich in its primary functinn renders exchange possible by acting 
as an intermediate term in each transfer, also makes exchanges 
eiisier by making them definite. Still another function of money 
comes into being with the progress of society. One of the 
most distinctive features of advancing civilization is the incre.as- 
ing tendency of people to trust each other. There is thus a con¬ 
tinuous increase in relations arising from contract, as can be seen 
by examining the development of any legal system. Now, a 
contrail implies something to be done in the future, and for 
estimating the value of that future act a standard is required; 
and here money which has already acted as a medium nj exchange 
and os a measure of value at a given time, performs a third 
function, by affording an approximate means of estimating the 
present value of the future, ad ; in this rc.spert it may be regarded 
as a standard oj i/afae,orassome prefer to s,ay, of deferred payments. 
Nor does this exhaust the li.st of services that money renders. 
In the earlier stages of economic life it acts as a store oj value; 
for in no other way could a large body of wealth be concentrated. 
Though this is no longer needed by individuals, even at the 
present day the great banks find that their reserves must take 
the form of a monetary store. Again, money in its various forms 
has been the great agency for transmitting values from place to 
place. Its international function in this respect .still continues. 
The balance of debt between countries is ultimately settled by 
the passage of bullion from the debtor to the creditor nation. 
But, though money has these powers, it is nevertheless correct 
to say that its essential functions are three in number, I'.e. it 
supplies: (il the common medium by which exchanges are made 
possible; (2) the common measure by which the comparative 


values of those exchanges are estimated; (3) tire standard by 
which future obligations are determined. 

2. The Value of Money, its Determining Causes. The Quantity 
of Money required by a Country. —The value of money is in 
principle only a special case of the general problem of value; but 
owing to its peculiar position thi; medium of excliange has in 
this ic.spcit become surrounded by difficulties that need to be 
removed. The very phrase “ value of money ” is employed in 
two senses, which on the surface seem to have no connexion with 
each other, and are the cause of much confusion to those who 
have not looked into the matter. In mercantile plmaseology the 
value of money means the interest charged for the use of loaiuible 
capital. When tlic market rate of iuien'st is high, money is 
said to be dear; when it is low, money is regarded as cheap. 
Without entering into the reasons for this use of the term, it is 
sufficient to state the other and for our present purpose more 
correct meaning of the phrase. As the value of a itung is what 
it will exchange for; so “ the value of money is wluit money will 
exchange for, or its purchasing power. If prices are low , money 
will buy much of other tffings, and is of high value; ii prices 
.are high, it will buy little of other tilings, and is of low value* 
The value of money is inversely as general prices, falling os they 
rise and rising as they fall.” Now the proximate condition 
under which value is determined Ls admittedly the establish¬ 
ment of an equation between demand and supply. In the case 
of money, however, some explanation as to tlie nature of both 
these elements in the problem becomes necessary. In what 
forms is the .supply of, and the demand for, money exhibited ? 
The supply of a commodify is the quantity of it which is offered 
for sale. But in what shape does the sale of money take place ? 
Plainly, by being offered for guods. The supply of money is the 
quantity of it which people are wanting to lay out, i.e. all the 
money in circulation at the time. Demand, in like manner, 
means the quantity of a commodity desired, or, according lo 
another mode of expression, the amount of purchasing power 
offered for it. Taking the latter as the more convenient for the 
case of money, wc can say that tlie demand lor it consists in all 
goods offered for sale. The position of money lus the medium 
of exchange introduces a further novel feature; for the market 
in its case is world-wide and the demand is unceasing; money is 
conse(|uently in a constant state of supply and demand. It thus 
appears tlmt the factors determining the value of money at a 
given lime are: (i) the amount of money in circulation, and 
(2) the amount of goods on sale, (lloser examination reveals 
other influencing condition^. The mere quantity of money Ls 
not tlie only element on the supply side. The varying circula¬ 
tion of the mimetarc’ units must lie t.iken into account. Some 
coins do not make a single purchase in a year, while others cliangc 
hands in transactions hundreds of times. By averaging, we may 
estimate the effect of the rapidity with which money does its 
work, or, lo employ a technical term, the “efficiency of money.” 
Similarly, the amount of sales nather than the quantitj- of 
commodities is the detenuiriing clement on the demand side. 
Thus, if the influence of credit be omitted, it is true to say that 
tlie value of money v: ries inversely as its quantity multiplied 
by its efficieniy, the amount of transaction.s being assumed to be 
constant. Some additional explanation is requ.red before this 
formula ran be accepted as an expre.ssinn of the whole truth on 
the subject. It must be noticed that it is not commodities 
only that are excliaiiged for money. Sendees of all kinds consti¬ 
tute a large portion of the demand for the rircuUting medium, 
while the payment of interest on the many kinds of obligations 
makes a further call on it. The potent influence of credit must 
al.so be recognized. The latter force is indeed the chief agency 
to be considered in dealing with the vuriatii ns of prices; though 
so far as it is based on deposits of metallic money it may be 
regarded as a form of increased monetary efficiency, and therefore 
as coming within the formula given above. In its wider a; pect, 
credit acts as a substitute for ordinary money, and may be 
interpreted as equivalent to a system of perfected barter, or, 
better, as a new currency development. An interesting but 
paradoxical conclusion should be noticed: it is tliat increased 
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trade and expanding business are causes which operate not 
to raise, but to lower prices; for by enlarging the work that 
money has to do they raise its value, i.e. provided that other 
things remain the same. Another more obvious deduction is 
that a large addition to the stock of money does not necessarily 
raise prices, since money is only effective when brought into 
circulation. 

The chief topic of dispute in respect to the theory of money- 
value has been concerned with the question as to the ultimate 
regulating influence. The value of freely produced commodities 
is—according to economic theory—determined by “ cost of 
production,” or, where the article is produced at different costs, 
by the cost of production under the most unfavourable circum¬ 
stances. As demand varies with price, it follows that an 
adjustment of value takes place through the interaction of cost 
and demand, the latter indicating the influence of the utility 
of the commodity on the quantity required. In applying the 
theory to the special case of money, the first consideration is 
the fact that gold and silver, the principal money materials, are 
the products of mines, and are produced at different costs, so 
that their values depend on the portions raised at greatest co, 5 t. 
We thus obtain the proposition that lias figured in so many text¬ 
books; viz. that “ the value of money depends on its cost of 
production.” The theory of normal value, however, involves 
certain assumptions, which are significant in this connexion. 
Competition is conceived as absolutely free; it is assumed tliat 
there are accurate data for computing costs, and that the deter¬ 
mination of value by cost is effective only “ in the long run.” 
It is recognized, also, that cost operates on value through its 
power in regulating supply, “ The latent influence,” says Mill, 
‘‘ by which the values of things arc made to conform in the long 
run to the cost of production is the variation that would other¬ 
wise take place in the supply of the commodity.” P'rom such 
considerations it follows that the influence of cost on the value 
of money is not so predominant as a rigid interpretation of the 
theory of value seems to suggest. 

In earlier times it has been a common proceeding on the part oi 
governments to restrict or stimulate both niininn for the precious 
metals and tlie business of coiiiim;. At all tunes the workim 
oi gold and silver mines has been rather a hazardous speculation 
than a legitimate business. " When any person undertakes to work 
a ncTv mine in Peru," says Adam Smith, " he is universally looked 
upon as a man destmed to bankruptcy and rum, and is upon that 
account shunned and avoided by everybody. Mining, it seems, 
is consideied there in tlie same hght as hea', as a lottery in which 
the prizes do not compensate the lilunks." T^e modi'm capitalistic 
organization of gold mining has not done much to alter this con 
ditioii. As regards the adjustment of supply to meet an altered 
cost oi production the dilliculties are, if possible, greater. The 
actual supjily of money is .so large, when comjiared with the annual 
reduction ol tlie precious met.aLs, that a change in output can operate 
ut slowly on its value. The total stoppage of fresh supplies 
from the mines would not be sensibly ielt lor some years; and.though 
increased production is more rapid in its operation, it takes some 
time to produce a decided ellect. Hence the conclusion is reached 
that "the cftects of all changes in the conditions of production 
of the preciou.s metals arc at first, and continue to be for many 
years, questions of quantity oiilv', with little reierence to cost ol 
production." 'Tliis is the position which is usually known as that 
of the " quantity " theory; tliougli very different degrees of doctrine 
are comprised under the general title. With due qualificatiun and 
comment it may be taken as the prevalent theory. At all events 
it is beyond despufc that the cost ol production is not for short 
periods tlie controlling force which governs the value-of money; 
while even lor long periods its influence is vety hard to ascertain, 
in consequeni e of the speculative nature of the industries of gold 
and silver mining. Another peculiar feature of the problem of 
money value arises from the fact that it is only through an actual 
change in the supply of money that its value can be altered. With 
other commodities the knowledge that they can be produced at 
lower cost will bring about a reduction in their value. In the case 
of money, this does not hold. There must be an adjustment ol 
the amount, or of the eihciency, of the mtmey stock, since, as ex- 

f lainod above, it is in a constant state oi supply and demand, 
ts value is establfihed in the very prrxiess of carrying on exchanges, 
and that process is influenced by the available supply. In regard to 
aaother form of money the effect of the amount in existence is still 
more decisive. This is paper money, not immediately redeemable 
in coin. In this case the idea oi cost is maniiestly inapplicable; 
the quantity in circulation is evidently, as proved by abnndant 
experience, the ruling influence on value. In fact, the '' quantity " 


theory receives its simplest iUnstration in the case of inconvertible 
paper. The truth that the theory is but an instance of the action 
of supply and demand is equally shown by this prominent class of 
instances. Where metallic coinage is artlflcially limited the same 
principle holds good. The value of such currencies plainly depends 
on the conditions of supply and demand. 

The immense growth of credit and its embodiment in instru¬ 
ments that can be used as substitutes for money has led to the 
promulgation of a view respecting the value of money which may 
be called the “ credit ” theory. According to the upholders of 
this doctrine, the actual amount of metallic money has but a 
trifling effect on the range of prices, and therefore on the value 
of money. What is really important is the volume of credit 
instruments in circulation. It is on their amount that price 
movements depend. Gold has become only the small change of 
the wholesale markets, and its quantity is comparatively un¬ 
important as a determinant of prices. The theory has some 
connexion with the view of “ money ” as consisting in the 
loanable capital of the market, taking shape in the cheques that 
transfer liabilities. Thus the rate of interest comes to form a 
factor in the creation of “ money,” and the mercantile use of 
the phrase ‘‘value df money ” receives a justification. Like the 
pure “ cost ” theory of money-value, the “ credit ” theory gives 
too one-sided a view of the fact.s. In particular, it fails to 
recognize the ultimate dependence of all kinds of credit on the 
stock of money in the full sense, i.c. on metallic legal-tender 
money. The truths adumbrated in the theory are better ex¬ 
pressed in the statement of the quantity theory' in its developed 
form, as set forth above. It is necessary to take into account 
the varying quantities of the precious metals, the modes of use 
in respect to them; the influence of cost of production, and 
the why in which credit expedients replace standard money. 
A complete theory must include all these elements, while nut 
unduly emphasizing any one of them. 

At the beginning of statistical inquiry much attention was 
given to the question : What quantity of money docs a country 
require for the proper working of its industrial .system ? Petty 
and Locke were ready to give definite answers; but modern 
inquirers decline making any quantitative statement, and content 
themselves with indicating the conditions to be considered. 
Amongst these arc: Population, amount of transactions, the 
efficiency of money, the development of credit, and the height 
to which banking organization ha.s attained. Other elements in 
the problem are the disposition towards hoarding, and the 
employment of some form of barter in transactions. The 
contra-st bctw'een India and the United States in monetary and 
industrial habits supplies an effective series of illustrations on this 
matter. The conclusion is obvious that economic progress is 
accompanied by a more sparing use ol money. The most 
important aspect of the question in modern times is in relation 
to the division of money between countries. P.egarded from this 
point of view, the quantity of money tliat a country needs is 
that which will keep its prices in due level with tliose of the 
countries with which it has commercial relations. For, this is 
the condition of equilibrium; there would otherwise be an excess 
of either exports or imports, involving a transfer of money to 
adjust the balance. It may be added that the organization 
works automatically, since fluctuations in the stock of money 
are rorrected by the artion of trade. The best estimates place 
the gold circulation of the United Kingdom at somewhat under 
£100,000,000, the token currency at about £i5,000,000, and the 
note circulation as nearly £43,000,000. The French use uf 
metallic munev is much larger; probably over £200,000,000, 
and the note circulation is also over £200,000,000. 

3. Early Forms oj Currency .—Up to the present we have 
considered money as being fully established and properly adapted 
to fulfil its various functions. We have now to trace the steps 
by which a suitable system of cuirency was evolved from a state 
of barter. It is important for a right understanding of the 
question to grasp the fact that exchanges took place originally 
between groups, and not between individuals. The slow growth 
of exchanges is thus explained, as each group produced most of 
the articles necessary for itself, and such acts of barter as toalt 
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place were rather reciprocal presents than mercantile exchanges. 
Such is actually the case among modern savages. “ It is in¬ 
structive to see trade in its lowest form among such tribes as 
the Australians. The tough greenstone valuable for making 
hatchets is carried hundreds of miles by natives, who receive 
from other tribes in return the prized products of their districts, 
such as ted ochre to paint their bodies with; they have even got 
so far as to let peaceful traders pass unharmed through tribes 
at war, so that trains of youths might be met. each lad with a 
slab of sandstone on his head to l)c carried to his distant home 
and shaped into a seed-crusher. When strangers visit a tribe 
they are received at a friendly gathering or corrobboree, and 
presents are given on both sides. No doubt there is a general 
sense that the gifts arc to be fair exchanges, and if either side is 
not satisfied there will be grumbling and quarrelling; but in this 
roughest kind of barter we do not yet find that clear notion 
of a unit of value which is the great step in trading.” This 
vivid description of E. B. Tylor’s enables us to realize the way 
in which money came into existence. When any commodity 
becomes an object of desire, not merely from its use to the 
persons desiring it, but from their wanting it as being readily 
exchangeable for other things, then that article may be regarded 
as rudimentary money. Thus the greenstone and ochre arc on 
their way to being promoted to the position of currency, and 
the idea of a “ unit of value " is all that is needed to complete 
the invention. ‘‘ This higher stage is found among the Indians 
of British Columbia, whose strings of haiqua-shells worn as orna¬ 
mental borders to their dresses serve them alst us currency to 
trade with—-a string of ordinary quality being reckoned as 
worth one beaver’s skin.” Such shells are in reality money, 
inasmuch as they discharge its functions. 

On a review of existing savage tribes and ancient races of more 
nr less civibz.'ition we are surprised at the great variety ol objects 
wliich have been used to supply the need ol a circulating medium. 
Skins, for instance, seem to be one of the earlie.sl forms of money, 
They have been found among file Indians of Alaska performing 
this service, while accounts of leather money seem to sliow Uial 
their use was formerly more general. As the himling stage gives 
place to the pastoral, and animals become domesticated, the animal 
Itself, instead of ils skin, Ix'contes the princijial form of currency. 
Tliere is a great mass ol evidence to show that, in the most distant 
regions and at very different times, cuttle fonned a currency for 
pastoral and early agricultural nations. Alike among I'xisting 
barbarous tribes, and in the survivals discovered among classical 
nalions, sheep and oxen both appear as units of value. 'I'lius wc 
find that at Rome, and through the It.ilian tribes generally, " oxen 
and sheeii formed llie oldest medium ol exchange, ton sheep being 
reckoned equivalent to one ox. The recognition of these ob|ec(s as 
universal legal representatives of value, or, in other words, as moiiev, 
may be traced back to the epoch of a purely pastoral cconomv." 
The Icelandic law bears witne.ss to a similar state of tilings; while 
the various lines in the different Teulonic codes are e,stimated in 
cattle. The Latin word fieninia [fyecui) is an evidence of the earliest 
Homan money being composed of cattle. The Bnglisli jee and tlie 
famous lerm feudal, according to its most probable etyniologv, are 
derived from the same root. In a well-known passage of the Iliad 
(vi. Z35 (>) the value of Iwo diflerenl sets of armour is estimated in 
terms of oxen. The Irisli law tracts bear evidence as to the use of 
cattle as one of the measures of value in early Irish civilization. 
Similarly, oxen form the principal wealth and the eirciilating medium 
among the Zulus .and Kaffirs. On the testimonv of an eyervitness 
we are assured lhal, " as cattle constitute the sole wealth of the 
people, so they are their only medium of .such transactions as involve 
exchange, payment or reward.” So also we find that cattle-rents 
are paid by the pastoral Indian tribes to the Unileil Slates govern¬ 
ment. I'Yom llic prominence of slavery in early societies it is 
reasonable to suppose that slaves would be adopted as a medium 
of exchange, and one of the measures of value in the Irish law tracts, 
cumhal,- is said to have originally meant a female slave. They arc 
at present applied to this purpose in Central Africa, and also in 
New Guinea. On passing to the agricultural stage a greater number 
of objects are found capable of being applied fo currency purposes. 
Among the,sc are corn- used even at present in Norway—-maize, 
olive oil, coco-nuts and tea. The most remarkable instance of an 
agricultural product being used as currency is to be found in the 
case of tobacco, which was adopted as legal tender by the English 
colonists in North America. Another class of articles used for money 
consists of ornaments, which among all uncivilized tribes serve this 
purpose. The haiqua-shells mentioned before are an instance, 
cowries in India, whales' teeth among the Fijians, red feathers 
among some South Sea Island tribes, and finally, any attractive kinds 
of stone which can lie easily worked. Mineral products, so far as 


they do not come under the preceding head, furnish another class. 
Thus salt was used in Abyssinia and Mexico; while the metals— 
a phenomenon which will require a more careful examinafion—have 
succeeded in finally driving all their inferior competitors out of the 
field, and have become the sole substances for money. 

4. The Metals as Money. Reasons jor their Adoption. Superi¬ 
ority oj Silver and Gold. —The employment of metals as money 
material ran be traced far back in the hi.stor)- of civilization; 
but as it is impossible to determine the exact order of their 
appearance in this capacity, it will be convenient to take them 
in the order of their value, beginning with the lowest. Iron— 
to judge from the statement of Aristotle—was widely used as 
curreney. One remarkable instance is the Spartan money, 
which was clearly a survival of a form that had died out among 
the other Greek states; though it has often been attributed to 
ascetic policy. In conjunction with copper, iron formed one 
of the constituents of early Chinese currency, and at a later time 
was used as a subsidiary coinage in Japan. Iron spikes ore used 
as money in Central Africa, while Adam Smith notes the employ¬ 
ment of nails for the same purpose in Scotland. Lead has 
served as money, e.g. in Burma. The use of copper a.s money 
has been more extensive than is the case in respect to the metals 
just mentioned. It, as stated, was used in China along with 
iron—an early instance of bimetallism—and it figured in the 
first Hebrew coins. It was the sole Roman coinage down to 
sbq B.c. and it has lingered on to a comparatively recent date 
in the backward European currencies. It even survives as a 
part of the token coinage of the present. Tin has not been a 
fat'ourite material for money: the richness of the Cornish mines 
accounts for its use by some British kings. Silver holds a more 
prominent place than any of the preceding metals. Down to 
the close of the i8th ccnluo' '* was the chief form of money, and 
often looked on as forming the necessary standard substance. 
It was the principal Greek money material, and was introduced 
at Rome in gfiq b.c. The currencies of medieval Europe had 
silver as their leading constituent; while down almost to the 
presetil day Eastern countries seemed to prefer silver to gold. 

The pre-eminence of gold as money is now beyond dispute: 
there is, however, some difficulty in discovering its earliest 
employment. It is, perhaps, to be found in " the pictures of the 
ancient Egj'ptians weighing in scales heaps of rings of gold and 
silver.” According to W. Ridgeway’s ingenious theory gold 
comes into use us a currency in due eejuation to the older cattle- 
unit, the ox. It was certainly employed by the great Eastern 
monarchs; its further development will be considered later on. 
Metals of modern discovery—such as nickel and platinum—arc 
only used by the fancy of a few governments, though the former 
makes a good token coinage. 

'The preceding examination of the varied materials of currency, 
metallic and nun-metallic, suggests some conclusions respecting 
the course of monetary evolution, viz: (i) that the metals tend to 
supersede all other forms of money among progressive com¬ 
munities; and (2) that the more valuable metal.s displace the less 
valuahle ones. 'J'hc explanation of these movements is found 
in the qualities that are specially desirable in the articles used 
for money. There has been a long process of selection and 
elimination in the cour.se of monetary history. 

First, it is plain that nothing can .serve as money which has 
not the attributes of wealth; i.e. unless it is useful, transferable 
and limited in supply. As these conditions are essential to the 
existence of value, the instrument for measuring and transferring 
values must possess them. A second requisite of great effect 
is the amount of value in proportion to weight or moss. High 
value in small bulk gives the quality of portability, want of 
whii'h has been a fatal obstacle to the continued use of many 
early forms of monej'. Skins, corn and tobacco were defective 
in this quality, and so were iron and copper. Sheep and oxen, 
though technically described as “ self-moving,” are expensive 
to transport from place to place. That the material of money 
shall be the same throughout, so that one unit shall be ec^ual in 
value to another, is a further desideratum, which is as decidedly 
lacking in cattle-currency as it is prominent in the metals. It 
is, further, desirable that the substance used as money shall be 
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capable of being divided without loss of value, and, if needed, 
of being reunited. Most of the articles used in primitive 
societies- such as eggs, skin.s and cattle—fail in this quality. 
Money should also be durable, a requirement which leads to 
the exclusion of all animal and most vegetable substances from 
the class of suitable currency materials. To be easily recognized 
is another very desiral)le quality in money, and moreover to 
be recognized as of a given value. Articles otherwise well fitted 
for money-use, e.g. precious stones, suffer through the difficulty 
of estimating their value. Finally, it results from the function 
of money as a standard of value that it should alter in its own 
value as little as possible. Oomplcte fixity of value is from the 
nature of things unattainable; but the nearest approximation 
that can be secured is desirable. In early societies this quality 
is not of great importance; for future obligations are few and 
inconsiderable. With the growth of industry and commerce 
and the expansion of the system of contracts, covering a distant 
future, the evil effects of a shifting standard of value attract 
attention, and lead to the suggestion of ingenious devices to 
correct fluctuations. Tltese belong to the later history of money 
and currency movements. It is enough for the ordinary pur¬ 
poses of money that it shall not alter witliin short periods, which 
is a characteristic of the more valuable metals, and particularly 
of silver and gold, while in contrast such an article as com changes 
considerably in value from year to year. 

From the foregoing examination of the requisites desirable 
in the material of money it is easy to deduce the empirical laws 
which the history of money discloses, since metals, as compared 
with non-metallic substances, evidently po.ssess those requisites 
in a great degree. They are all durable, homogeneous, divisible 
and recognizable, and in virtue of these superior advantages they 
are the only substances now used for money by advanced nations. 
Nor is the case different when the deeldon has to be made 
between the different metals. Iron has been rejected because of 
its low value and its liability to rust, lead Irum its extreme 
softness, and tin from its tendency to break. All these metals, 
as well as copper, are unsuitable from their low value, which 
hinders their speedy transmission so as to adjust inequalities of 
local prices. 

The elimination of the cheaper metals leaves silver and gold 
as the only suitable materials for forming the principal currency. 
Of lute years tliere has been a very decided movement towards 
the adoption of the latter as the sole monetary standard, silver 
being regarded as suitable only for a subsidiary coinage. The 
special feature.^ of gold and silver which render them the most 
suitable nraterials for currency may here Ije noted. “ 'J'he value 
of these metals changes only by slow degrees; they are readily 
divisible into any number of parts which may be reunited by 
means of fusion without loss; they do not deteriorate by being 
kept; their firm and compact texture makes them difficult to 
wear; their cost of production, especially of gold, is so consider¬ 
able that they possess great value in small bulk, and can of 
course be transported with comparative facility; and their 
identity is perfect.” The possession by both these metals of 
all the qualities needed in money is more briefly but forcibly 
pul by Cantillon when he says that “ gold and silver alone are 
of small volume, of equal goodness, easy of transport, divisible 
without loss, easily guarded, beautiful and brilliant and durable 
almost to eternity.” This view has even been pushed to an 
extreme form in the proposition of Turgot, that they became 
universal money by the nature and force of things, independently 
of all convention and law, from which the deduction has been 
drawn that to proscribe silver by law from being used as money 
b a violation of the nature of things. 

5'The IntroducHim and Development oj Coinage. The Stale and 
Money .—The earjicst metallic currencies passed by weight; they 
were, in fact, commodities, though used in a special way. The 
Hebrew records, as well as the Greek writers, bear witness to the 
prevalence of this primitive system. Thus, Aristotle, after ex¬ 
plaining the circumstances that led to the invention of money, 
points out how It was at first defined simply by size and weight, 
although finally men went further and set a stamp on every cMn 
to relieve them from the trouble of weighing it (Dot. i. g, 8). 


Coinage systems have had a long period of growth, in which two 
distiuct stages can be noted. In the first only the quality or fine¬ 
ness of the metal is denoted by the stamp, no attempt bemg made 
to fix the weight. The stamp, so to speak, acts as a kind of hall- 
math. The cubes of gold employed by the Chinese may have been 
the earliest coins. Modern authorities accept the view of Herodotus 
that gold and silver coins were first used by the I.ydians; the same 
author mentions that the first Greek coinage was at Aegina by 
Pheidon of Argos. In order to complete the invention it became 
necessary to certify the weight of metal in the coin as well as its 
finenoas. A further result was the establishment of a regular 
shape for the purpose of preventing any tampering with the coin 
after its manufacture. Though various experiments in form were 
made, bv the production of hexagonal and octagonal coins, the 
universally accepted shape came to be that of a fiat circle, each 
side of wliich is stamped, as also in many cases the edge. The great 
number of the Greek city states aflorded ample opportunities for 
experiment .md competition, and rapid progress in the direction 
of securing good currencies was made. The improvement in the 
Greek coinages may be regarded as the consequence, and in some 
degree a cause, of their growing commerce. I'rora Greece the art 
of coining was introduced mto Italy by the lleUenic seltlcrs and 
traders, and became one of the essential features of a civilized 
society. TTogress, however, did not stop with the establishment 
of the institution of coined money. A number of practical questions 
had to be decided respecting the best way of overcoming the 
difllculties that eerlain technical problems presented. In spite of 
early experience, it has at times neen suggested that the circular 
form might lie replaced by some other, e.g. the .square or oblong. 
Praclice has confirmed the wisdom of the old-esta iilished shape. 
Another question was in respect to the limits of size that were most 
suitable for corns. Here the lower hmil is prescrilied by the con 
venieiice of the users. Coins lhal are easily lost, or picked up'with 
trouble, such as the British threepenny piece and the American 
gold dollar, ought not to be issued. The determination of the 
upper hunt presents greater difficulties. Very large pieces are 
hard to com, and they give f.acihties for improper treatment by 
drilling holes and filling them up with cheaper metal, or even for 
the eiilire removal of Ihe interior, the faces being preserved. The 
attractive appearance of largo gold coins is no compensation for this 
danger. The English sovereign and, in silver, the half-crown 
seem to come near the upper hmil of safe issue. The comparative 
wear of coins of different sizes must bo considered. A long series 
of experiments, supported by orduiary experience, gmis to show 
that the smaller coins wear more rapidly. The English mint in 
1833 estimated the loss pet cent per annum al as. od. on half-crowns, 
4s.' on shillings, and ys. Od, on sixpences. There are accordingly 
reasons for adopting a medium size in preference to large or small 
coins. The actual coins Issued have, of course, to be adapted to 
the requirements of the particular commiuiily. Even prejudices 
must bi' iaken mto due account. The designs employed in con¬ 
nexion with coinage have proved a fruitful field for the student of 
Numismatics {(/.a.). I'rom the monetary standpouit Ihe aim of 
the design is to jircvent either couiiterfeitmg or the ab.slr.actiou 
of any portion of the metal h'or the former purpose careful 
execution in designing and the use of powerful nuichmcry are the 
really elleclivc saleguards. The latter is best obviated by pro¬ 
tecting tlie edges by the process oi milling, to which a raised 
inscription has .vimetimes been addcil. Great advances have 
been made in the organization of the modem Mint (j.ti.) by the 
use of new appliances and scieiilific methods. The question u| 
the projicr alloy in coins has received a great deal of attention, 
As gold and silver are both by nature soft, some other metal, such 
as copper or tin, has to be added, in order to secure the necessary 
liiirdness. The English gold coins liave an alloy of one-twelfth; 
the silver coins one of three-fortieths. Far more general is the 
alloy of one-tenth, wliich is jirobably due to the sentiment in favour 
oi a decimal system; but at any rate is simple for calculations. 
There does not appear to be any strong technical reason for pre¬ 
ferring either of these alloys to the otlier. The French mint 
authorities arc in favour of their one-tenth; wliilc the English ones 
adliere to the alloy of one-twelfth. There is agreement only on 
the point that a very small amount ol alloy, e.g. that of one in 
sevciily-fwo, as u.sed in the Austrian ducat, does not give the 
requisite hardness. 

A (|uestiun of far more imixirtancc, both politically and economi¬ 
cally, is that of the issue of money, and the jxiwer of the state in 
regard to it. In the ruder societies, where money was not sharply 
distinguished from commodities, no difficulty jiresented itself. 
Skins, shells or cattle were money—so to speak—-by the force of 
things; and the same condition persisted as long as crude metals 
were employed. But with the introduction of coinage the idea of 
a regulating authority came into being. The necessity (If enforcing 
contracts and the parallel system of penalties made it incumbent 
on the ruler and judges to provide due standards of payment. 
The combined effect of these influences was reinforced oy the 
establishment of the rudimentary forms of state revenue, which 
made it a matter of interest to the ruler to provide a good medium 
of payment. Accordingly, with the origin of the organized state, 
we find the coinage us a special prerogative of the king, thouj^ 
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private persons often exercised the privilege of coining. The very 
large numbin' of the autonomous cities of Greece, which possessed 
the right of issuing money, was tlie cause of the competition between 
different currencies, each having legal tender power only within 
its own city. In its practical outcome this " free coinage " system 
proved beneficial, for it compelled the maintenance of the true 
standard in order to gain wider circulation. With the e.stablish- 
ment of larger states the control over the issue of money grow more 
stringent. In the later Roman Empire the right of coining was 
reserved to the emperor exclu.sively. After the fall of the empire 
the traditions of prerogative passed on to the medieval kings, 
a right carefully guarded by the English sovereigns. In France 
and Germany the principal nobles claimed this seignorial right, 
but in the modem state the regulation money has been definitely 
vested in the supreme authority, i.e. the sovereign. 

One reason for tlie close connexion of money with the state is 
the lact tliat there is one attribute of currency which comes witlun 
the area of work specially allotted to the public authority. Money 
ought to have the power finally to close a transaction, i.e. to say 
it should be " legal tender," This " liberating power,” as the 
French call it, might be regarded as one of the money functions. 
Those who look on money as a purely legal institution naturally 
take this view; it seems, however, better to take the economic 
conditions as the really fundamental ones. It is only on account 
of their economic efiects that legal regulations require considcTatum. 
These eficcts arc, indeed, very far-reaching. By prescribing the 
standard and amount of penalties, by their power of selecting the 
substances to be used as money, and by their frequent interferences 
with existing currencies, the goveniments of the world have guided— 
as well as very often disturlied—the normal course of development. 
Wliat Aristotle regarded as the " unnatural " character of money 
is mainly attributable to state intervention. But it is im[>ortant 
to rcmcniber tliat the sjiherc of goveriinicntal action in respect to 
money is limited. A currency sy.stcm is never an arbitrary creation; 
it must grow slowly out of the habits and customs of the community, 
and must subserve its economic needs. No sudden change at the 
caprice of the state is hkely to continue. Further, it is clear that 
no govcmmeiit can determine the results of its interference; these 
will depend on the existing ronditions and will conform to economic 
law. Monetary history is rich m examples ol the failure of legal 
enactment to direct the course of events, and of the di.sasters tliat 
liave followed on the ill-advised measures of puhhe authority. 

Uiie result of the close coniiexiun of tlie state with the business 
of coining has been the cstabhshment of rngulafious in reference to 
the expense of the process. As coins are manulactured articles 
it seems evident that a charge sulheient to cover the cost may 
nghtly be imposed. Such a charge is described by the term Sciguiiir- 
age ((/.e.). It has in many cases been so lixed as to bring in a large 
profit to the govenimeiit; but then it amounts to a depreoiaUnn 
of the currnney; for the levy ol a charge on coining is the same as 
till- subtraction of so much metal Irom tlie coins issued. English 
policy IS ixiculmr in its adoption ol gratuitous comage of gold, an 
aiioiiialy due 111 its ongui to the prepidices ol the mercantile doc¬ 
trines, Imt defended on the ground of the convenience to trade 
from the equivalence of gold bullion and coin. The heavy seigmor- 
age on the silver corns—at present over 60 %—is a source ol con¬ 
siderable prolit; in some years exceeding £Moo,o(x). Ml other 
countries levy moderate charges on their gold coinages, and make 
jirofit on their .silver issues, though in different ways. As it ha.s 
iK-come the duty of the state to maintain the currency 111 a sound 
condition, it lias to deal with the question oi its expense. This is 
coiniwsed oi several elements, viz. (1) the co.st ol manufacture, 
just mentioned; (2) the loss through the wear which money under 
goes 111 the work of circulating; and (3) the interest on the capital 
sunk in the monetary' stock. .A country with a melalbt circulation 
o( /io<),ooo,ooo incurs a loss ol the interest which tliat amount of 
capital would produce by mvestment, t,e. at 4 % £4,000,000. The 
exiieiise is anqily justified by the services that a good currency 
renders; but, at the same time, it proves the de.sirability of any 
economies that do not detract from efficiency. Tlie great economiz¬ 
ing agency is the use ot representative money and the various 
forms of credit, m which so much of the latest advances consi.st. 

6. Representative Money; its Introduction and Development. 
The Mode in which Credit is used as Money .—Economy in the 
employment of the precious metals is naturaUy suggested by 
ordinary experience; but the way in wliich states have profited 
by the expedient of depreciation affords a special inducement 
to follow what is practically the same course, and issue paper 
documents in place of the more costly metallic medium. In 
theory, as Ricardo explained, a paper currency is one in which 
the whole value has been appropriated as seigniorage. The cost 
of keeping a stock of valuable money is obviated, and the new 
instrument of exchange is supported by state authority. Here 
the action of economic conditions is instructively illustrated: 
for though a government can set up a paper currency, it is not 
within its power to prescribe its value. The quantity theory 


(§ 3) is confirmed by the inevitable decline in value when 
issue passes a definite point. The only eSective mode of pre¬ 
venting depreciation is by limiting the amount of paper money 
to that of the metallic money previously in circulation. The 
easiest way to accomplish this is to leave the use of the paper 
currency optional by making it convertible into coin at the will 
of the holder. The amount of the circulation is thus automati¬ 
cally fixed by the action of the community. An evident dis¬ 
advantage is the necessity of keeping an adequate reserve of coin 
to meet actual and prospective demands. For ideal security 
the whole amount of paper issue should be covered by an equal 
value of metal. In practice the reserve may be much smaller; 
but so far as it is required, it means a deduction from the gain 
of issue. The temptation to reduce the reserve to an inadequate 
amount and then to escape the difficulty by resorting to the 
expedient of refusing to pay coin for notes, i.e. making the notes 
inconvertible, has proved too strong for nearly all governments 
at times of pressure. The history of state dealings with paper 
money may broadly be described as a history of inconvertibility. 
Hard-bought experience lias only now forced on the notice of 
governments the loss that follows from a disturbance of the 
standard used in ordinary payments. They are evident to all 
careful observers, and may be concisely summarized a.s consisting 
in: (i) the injustice to creditors through being paid in a much 
lower standard than that in which they lent; (2) the disturbance 
to trade, both domestic and foreign, by the fluctuations in the 
value of money; (3) the pressure on the working classes from 
the slower rise of money wages, in contrast with the quicker 
movement of the prices of commodities, resulting in a fall of 
real wages; and (4) the check to dealings in relation with the 
international money market, due to the risk of exchange 
fluctuations. The only gains are the temporary stimulus to 
certain branches of trade, and the advant^c to the state by 
contracting a forced loan without paying interest. 

The origination of paper money by state direction is the easiest 
to consider and explain. It does nut follow that it is the most 
important or the "earliest kind of representative currency. As 
W. Bagehot has pointed out, the real origin of economic institu¬ 
tions is often very diflereut from the apparent one. In truth, 
representative money seems to have grown up out of the elemen¬ 
tary contrivances of early credit. A claim could be expressed and 
transferred by a document, which might be used for facilitating 
exchanges. The rigid formalism of early law hindered the 
extensive use of this convenient machinery. It was not till the 
institution of banking that the coining of credit was made easy. 
Thus the bank-note come.s into use, resting, not on the fiat of the 
state, but on the repute of the issuer. At this stage the history 
of the two dbtinct forms of representative money becomes mixed, 
owing to the control exercised over hanks by government and 
to the fact that banking companies were in many cases the 
agents by which wliat was virtually state money wa.s issued. 
There is, however, the fundamental difference that bank money 
finds its way into use through the ordinary system of granting 
credit; while government money is used in the purchase ot 
commodities and the hire of services. The former, therefore, 
returns in a short time; the latter remains in circulation and 
displaces metallic currency. In the long controversy over the 
Bank Charter Act 1844 this distinction was brought into promi¬ 
nence. Since that date the extraordinary development of deposit 
banking in both Great Britain and the United States has 
furnished these countries with by far the most flexible form of 
currency yet known in the cheques that transfer claims on the 
capital held by the banking institutions. The confusion so 
often shown regarding the relation of credit to money is con¬ 
nected with this latest progress. When it is remembered that 
in its origin money is only an instrument to facilitate exchange 
—we might even say to render it possible—it follows tliat from 
its earliest to its latest form the ruling influence is the need of 
society for the best mechanism of exchange. 

7. Production and Consumption of the Precious Metals in their 
Economic Aspects .—In considering various monetary questions 
it is essential to have some acquaintance with the economic 
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aspects of the production of gold and silver. The first point 
to which attention may be directed is the field over which 
production extends. At one time or other these two metals 
liavc been found in everv continent. Asia Minor in early times 
possessed its goldfield.s, or rather auriferous sands. Ceylon 
also undoubtedly contained gold-mines. China and India both 
produced silver to a considerable extent. Egyptian remains 
show that gold was commonly known in that country, prob¬ 
ably procured from Nubia and Aby.ssinia. On the opposite 
side of Africa, too, the name of Gold Coast shows that that metal 
was thence exported. The mines ol Laurjuni in Attica were a 
source of supply to the Athenians, and were worked as a state 
monopoly. At an earlier date the Babylonian and Assyrian 
empires had each accumulated large stores of gold. The 
Phoenician importations of gold from tbe Red Sea roasts (Ophir) 
are known from Scripture. The Persian kings from the time 
of Darius levied tribute on all their provinces—in gold from 
India, in silver from the remaining districts, the larger part 
of which was stored up in the royal treasuries. This tendency 
of despotic rulers to accumulate treasure had all through ancient 
history important effects on the economic structure of society. 
At present it is (|uite natural to assume that the materials of 
money are distributed by means of international trade, and tend 
to keep at an equal level all the world over—an luisumptioii 
which is in general well grounded, though an important exception 
exists. Ancient history presents a widely different set of forces 
in operation. Gold and silver were produced by slaves under 
the pressure of fear, and were drawn towards tbe ruling p.arts 
of the great empires; in a word, war, not commerce, was the 
distributing agency. Eroni this condition of affairs it is easy to 
see that, wliatevcr may be the reasons for assigning to cost ol 
production a potent influence over the value of money in modern 
times (and grounds have been already advanced for the belief 
that its influence has been exaggerated), no such reasons then 
existed. The production of the precious metals was carried 
on in similar manner to the great buildings and other works 
of those periods, on non-cconomic grounds, and therefore 
produced quite different effects. The whole history of the 
Persian monarchy to its overthrow by Alexander (.^30 B.c.) 
shows that the hoarded mass of the precious metals continued 
constantly to increase. On the rapture of Persepolis by the 
Grecian army an enormous treasure was found there, some 
estimates placing it as high as 120,000 talents of gold and silver 
(£27,600,000). All the temples, too, were receptacles for the 
precious metals, so that the stock accumulated at about ,^o B.r. 
must have been very great. The only causes which tended to 
diminish the store were the losses arising from wars, when the 
various treasuries were liable to be plundered and their contents 
dispersed. There, was therefore a more unequal distribution of 
the material of money than at present. The growth of the 
Roman dominion led to important results, since under their 
rule the .Spanish mines were developed and became a leading 
source of supply. Tbe great masses of treasure set towards 
Rome, so that it became the monetary centre of the woj-ld. The 
overthrow of the republican government and the peace which 
followed also affected the conditions of production’. The in¬ 
efficiency of the Roman administration made it advantageous 
to let out the mines to farmers, who worked them in a wasteful 
and improvident manner, while the supply of slaves was reduced, 
thus depriving the lessees of their principal agency for carrying 
on production. The result was a continuous decline in the store 
of money. W. Jacob has made an attempt to estimate the 
amount at the death of Augustus (a.ti. J4), and arrives at the 
conclusion that it was £358,000,000 (Precious Metals, i. 225). 
Without placing much value on this necessarily conjectural 
estimate, it is safe toisoBume that this period marked the 
highest point of accumWation. ; \ 

The succeeding centuries 'exhibit a siBidy decline, though 
it is of course impossible to attach any value to even the most 
carefully guarded numerical estimates. The phenomenon which 
has since so often attracted notice—^the drain of the precioAs 
metals to the East—began at this time, and was a subject of 


complaint by the Roman writers, while the stock of gold and 
silver beingthrown into general circulationsuffcrcd fromabrasion, 
and was more likely to be lost than when stored up in the royal 
treasure-houses and temples. These causes tended to depress 
the scale of prices, while the barbarian invasions produced a 
strong effect on the supply by drawing off the mining population 
and damaging the various erections used for working the 
mines. The conjectural estimate is that about a.d. 800 the 
total supply had been reduced to £33,000,000 (or about one- 
eleventh of what it had been at the death of Au^mstus). A 
new period in the history of gold and silver production may be 
fixed at this date. The Moors, now firmly established in Spain, 
began to reopen the mines in that country which had been allowed 
to fall into disuse. Other European mines also were opened, 
notably those of Saxony and the Harz Mountains, as well as 
the Austrian mines—^the chief medieval sources of supply. Tlie 
international system of currency, hn.sed on the pound of silver 
as a unit, which was introduced by Charlemagne must have 
tended to economize the wear of the metals. We may therefore 
conclude tliat from this date (a.d. 800) tlie supply was sufficient 
to counteract the loss by wear and exportation, and accordingly 
regard the metallic supplj’ as fixed in amount until the next 
iliange in the conditions of production, wluch was the result of 
tlie discover)' of America. Though 1402 is the date of the first 
landing, yet for some time no important additions were made to 
the supply of money. The conc|uest of Mexico (1519) gave oppor¬ 
tunities of working the silver-mmes of that country, while the first 
mines of Chile and Peru were almost simultaneously discovered, 
and in 1545 those of I’otosi were laid open. From this latter 
date we may regard the American supply as an influential factor 
fat causing a continuous increase in the stock of money. The 
annual addition to the store of money Itas been estimated as 
£2.100,000 for the period from 1545 to 1600. At this date the 
llrazilian supply began. The course of distribution of thc.se 
fresh ina.sscs of the precious metals dc.scrvcs some notice. The 
flow of tlie new supplies was first towards Spain and Portugal, 
whence they pa.ssed to the larger commercial centres of the other 
European countries, the effect being that prices were raised in 
and about the chief towns, while the value of money in the coun¬ 
try districts remained unaltered. The additions to the supply 
of both gold and silver during the two centuries 1600 1800 
continued to hr, very considerable; but, if Adam Smith's 
view be correct, the full effect on prices was produced by 1640, 
and the increa.scd amount of money was from tlut time counter¬ 
balanced by the wider extension of trade. At the commence¬ 
ment of the iqth century the annual iirodiirtion of gold had 
been estimated as being from £2,500,000 to £3,000,000. The 
year 1809 seems to mark an epoch in the production of thesv, 
metals, since the outbreak of the revolts of tire various Spanisli 
drpendem ics in South America tended to check the usual 
supply from those countries, and a marked increase in the 
value of money was the consequence. During tlic period i8oq~ 
1849 the value of gold and silver rose to about two and a 
half times its former level, notwithstanding fresh discoveries 
in Asiatic Russia, which hecarae considerable from 1823. The 
annual yield in 1849 was estimated at £8,000,000. 'flic next 
important date for our present purpose is the year 1848, when 
the Californian mines were opened, while in 1851 the Australian 
discoveries took place. By these, events an enormous mass of 
gold was added to the world's supply. The most careful esti¬ 
mates fix the addition during the years 1851-187T at£500,000,000, 
or an amount nearly equal to the former stock in existence. 
The problems raised by this phenomenon have received careful 
study. The main features of interest may be briefly summed 
up. (i) The additional supply was almost entirely of gold, 
thus tending to produce a distinction between the tw» principal 
monetary metals and an alteration in the currency of bimetallic 
countries. Under this influence France, from being a silver- 
using, became a gold-using country. (2) The contemporaneous 
development of the continental railway systems, and the partial 
adoption of free trade, with the consequent facilities for freeu 
circulation of commodities, led to the course of distribution 
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being different from that of the i6th century. The more back¬ 
ward districts were the principal gainers, and a more general 
equalization of prices combined with a slight elevation in value 
was the outcome. (3) The increased supply of gold rendered 
a general currency reform possible, and made the use of a gold 
monometallic standard appear feasible. The movements for 
currency reform, as will be seen, all arose after these discoveries. 
(4) The change in the value of money, which may for the period 
J849-1869 be fixed at 20 %, enabled a general increase of 
wages to be carried out, thus improving the condition of the 
classes living on manual labour. It may be added that the 
difficulty of tracing the effects of this great addition to the money 
stock is a most striking proof of the complexity of modem 
economic development. (5) The last point to be noticed is the 
very small influence exercised on the value of silver b)' the 
new gold. The gold price of silver in London rose only from 
59jd. per oz. to hzjd. per oz.— i.e. between 4 and 5 %. Hardly 
had the gold discoveries of 1848-1851 ceased to produce a 
decided effect when new silver mines of unusual fertility came 
into working. During the period immediately succeeding the 
gold discoveries the production of silver remained at an annual 
.amount of from £8,000,000 to £9,000,000. This amount suddenly, 
about 1870, increased to £15,000,000, and remained at that 
amount for the next five years. More than lialf of the suppiv 
came from new mines opened in Nevada. This increa.se(l 
supply was accompanied by a marked depreciation in the gold 
price of silver, though the prices of commodities in countries 
having a silver standard did not rise. The disturbances resulting 
from the combined effect of the new silver and the diminution 
in the annual output of gold which began about 1870 and 
continued for nearly twimty years were the cause of much contro¬ 
versy and led to the propounding of novel monetary theories, 
Bimttallism came into prominence: and the modes of relieving 
trade depression caused by the fall in prices were keenly discussed. 
Before any monetary adjustment took place the situation 
again changed in conscfiucnce of a renewal of the .Australian 
gold production, soon followed by the great gold discoveries 
in South Africa. The annual output of gold, which had fallen 
below £20,000,000, in 1884 rose rapidly to £60,000,000, and in 
1908 reached the prodigious figure of over £80,000,000, with 
the prospect of still larger yields in the near future. By this 
change the difficulties that had led to the agitations for “ free 
silver ” in the United States, and for “ international bimetal- 
ILsm ” in Europe and in India were removed, showing the close 
coimexion between the production of the precious metals and 
the economic, especially the monetary, policy of all periods. 

The modes of consumption of the ]irecioiis metals—under which 
their u.se is included—are of equal imjiortance with those of their 
production. Classed roughly, they come under three heads, viz. 
(1) their use as merchandise, {2) their use as money, (3) the " drain" 
to the East. With regard to the first, though precise data are 
not available, it may be said with some confidence that the demand 
lor personal use tends, after society has made some progress, to 
decline in streiigtli. The desire for adornment is not a keen one 
with most civilized ]>ersons; and, so far as it exists, is gratified in 
other ways than by using silver or gold. For purposes of manu- 
iaelure their use is large and increasing. The second head is that 
with wliich we arc principally concerned. It is evidently connected 
with tile netxl lor metallic currency; and this again depends on the 
level of prices and the monetary organization, including in the 
latter the banking system. Currency requirements still form the 
largest part of the demand for the precious metals. Under the 
third head a remarkable exception to the tendency towards the 
equal diffu.sioii of the precious metals is presented. For nearly 
two thousand years the movement of silver from west lo east has 
been noticed. H umboldt has made the ingenious remark that the 
course of these metals is in the opposite direction to that of civiliza¬ 
tion, and history supports his view. During the middle ages the 
chief Eastern products used in Europe were luxuries, such as silk 
and spices, and silver was sent from Europe to pay for them. 
Eastern trade increased, owing to the discovery of the passage 
• round the Cajie of Good Hop*’, and the flow of silver became greater. 
Special circumstances have from time to time influenced the move¬ 
ment. Thus, the now supplies of gold in the middle of the last 
century caused by their action on the bi-metallic currencies of 
Europe an acceleration in the flow, the amount exported between 
1851-18O2 reaching ^110,000,000. To this drain of silver a more 
recent one of gold bu been added. India takes year by year a 
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considerable amount of gold bars, whicli may in the future have a 
monetary use, but up to tnc present appear to be boarded or used 
for ornament. With the complete reconstruction of Eastern 
currencies that now seems probable there may come a decided change 
in the character of the demand. Anothtn influencing condition 
is also undergoing change; the tendency to fix prices on a customary 
basis is bound to yield to the pressure of competition. The in¬ 
evitable result will be to make the price level alter with each influx 
of money, and thus to limit the demaud for bullion through the 
action of the exchanges. 

One of the technical features of the production of the precious 
metals should be uuted, in comsequence of its economic effect. 
Gold has more frequently been found near the surface; silver is 
usually obtained by deep mining. It follows that the amount of 
the former metal produced depends more on accidental circum¬ 
stances, in contrast to that of silver, which is affected by the standard 
of mining skill. The mines of Nevada were exceptional in their 
possessing both metals and in nearly equal value. The gold-mines 
of South Africa have come to be worked at deep levels and therctore 
are technically in the same class as silver ones. In fact, there is 
a pronounced tendency all the world over towards the system of 
caiiifalistie working. 

8. Ifmeiti of the History of some Important Currencies.— 
Monetary theory require.^ to be elucidated by the constant 
reference to history; just as in turn the liistory of currency 
has to he interpreted by tfie aid of general principles. Each 
country has its peculiar problems, which call for special 
treatment; though at the same time there is no way of avoid¬ 
ing the operation of those economic conditions and forces 
that are to be found in all countries. The first decisive fact 
that emerges from the vast material presented by the history 
of money is the tendency at most periods towards deterioration. 
In the lime of purely metallic currency debasement is the most 
serious danger; when representative money has come into being 
extravagant issues of paper are chosen as the readiest way of 
evading the limits of a sound currency. It is perhaps tuo 
extreme to say that monetary hi.story is altogether made up of 
aeeounts of debasements and over-issues. The truth is better 
expressed in the proposition that tliere has been a eonstant 
struggle between the influences tliat make for deterioration and 
those tliat give support to the maintenance of a good curremy 
condition. There is also the cheering cirnimstance that in spite 
of much popular ignorance there has on the whole been a sleady 
improvement in the treatment of monetary systems. Expert 
knowledge lias more effect in the later than in the earlier 
periods. The erude expedients of the Tudors would not be 
tolerated in modern England. There is murh fuller rerognition 
of the danger of over-issue in paper money; and this is 
aceonipanicd by greater care in the treatment of credit institu¬ 
tions in their relation Lo the modern media of circulation. It 
is also noteworthy that mere popular agitation has lost a great 
deal of its power, as shovm in the failure of both the " soft 
money ” and the “ free silver ’’ movements in the United 
States. On the other hand, the tendency to accept scientific 
methods is illustrated in the treatment of the Indian currency 
question. 

Greek Currencies.—tss alreaily noticed tlie jxilitical conditions 
of Greek life supplitx] a varied ffeid for monulary experiments. 
Unfortunately the details are very incompletely known, and the 
subject of Hellenic money has not Ix-en sullicicntly studied from the 
economic side. Certain broad tacts are prominent. The Athenian 
use ol silver sis the standard substance, coupled with the later 
einploynient ol gold to serve for an extra or commercial currency, 
IS a characteristic leatiire. The alteration of the standard by .Solon 
appears in the light of an exceptional revolutionary expedient. 
It amounted to the creation of a new standard umt—the Attic— 
which was imitated by other states, c.g. Corinth. Only one doubtful 
instance of debasement can be found in the subsequent history of 
Athens. This honesty in respect to the monetary standard seems 
on the whole to have prevailed in the Greek states. Some despots, 
as Dionysius, issued adulterated coins, but these were isolated 
cases. The use of gold and silver in an amalgam, known as clectrum, 
was an admissible device; it, however, had tlie evil effect of suggest¬ 
ing the use of poorer alloys. , 

Homan Money .—^The history ol money in Koine is rather diflerent. 
Beginning with copper, the currency was changed into a double 
standard one by the introduction of silver (269 B.c.). Gold came 
in for commercial use with the extension of the Komaii dominions, and 
copper was reduced to a token coinage. In the stress of the Punic 
Wars debasement was one of the financial devices of the magistrates. 
The conquest of the Greek territories brought about the regulation 
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of 'their currencies. Silver was prescribed as the money substance. 
The establishment of the empire led to the definite concentration 
of the right of coining in the sovereign; though concessions wore 
made in various localities, where the sm^ler coinages were allowed 
to continue. But the principal interest of the money of the Roman 
Empire is due to the remarkable way in which it illustrates tlic 
tendency of despotic and bureaucratic rule to lower the condition 
of goou administration. A long course of debasement w the 
characteristic aspect of the currency system. " Under the empire," 
wc are told, " tlie history of tlr* silver coinage is one of melancholy 
debasement. The most extensive frauds in connexion with money 
were perpetrated by the Romans," The gold aureua, which in the 
time oi Augu.stus was on* forty-fifth of a pound, was under 
Consiyintine only onr seventv-sccond of a pound. The alloy in the 
silver coins gradually rose to three-fourths of the weight. Plated 
coins came into extensive use. The practice of debasement was 
in accordance with the theories of the juri.sts, who seem to have 
regarded money as simply the creature of the state, t.e. the personal 
ruler. 

Medieval Money .—After the overthrow of the Western Empire, 
though tile invaders were in the condition of what has been called 
" natural economy," the state in which money has not come into 
being, they soon were cUsjKisud (o carry on the Roman tradition, 
and their rulers adopted some form of silver currency. With the 
temporary revival of the empire under Charlemagne there comes 
the effort to found a general standard money on the basis of the 
silver pound. From tiiis new starting'jKJint it is possible to trace 
the course of some of the leading currency systems of Europe. 
For pui^ioses of illustration it will be sufficient to sketch the move¬ 
ments in England and France, which are tyjhcal of the general 
course of monetary development. The systems of these countries 
are moreover remarkable (1) in the contrasts that they pix'sent 
to each other, anil (2) in the widespread influence that they have 
exercised ou the monetary arrangemerits of other nations. 

English Monetary History. —The Knglisli currency begins with 
the pound of silver (troy weight) as the standard unit, subdividwl 
into 20 shilhngs. each contaimng 12 pennies. The only coin at 
first in use was the silver jHJnny. This system, in force before the 
Concjuest, is the direct descendant of the Carlovingiau system, and 
it continued without change until about I27(>, when a slight depre¬ 
ciation was introduced by coining the pound into 243 pennies, 
instead of the original 240. Thus was the first of a series ol changes, 
generally in tlie direction of lowering the weight oi tiie coin. Two 
wa'iods are remarkable for Uie ojieratiou oi this tendency, viz. 
(t) the reign of Edward l.,wheu the silver was debased by 20 % 
in the period 1344-1351: and (2) the close ol the reign of Henry VITI. 
and that of Edward VI., 1543-1552. lu this short space oi ten 
ears the expedient of degrading the quality ol the coinage by 
ringing the alloy up to threeTuurths of the mass was praclised 
for the only time in English history. The substitution of the 
IKiund troy for the Tower pound in 1527 was accompanied by 
a lowering in weight which lar exceeded the gain from the lut^her 
weight of the new pound (5760 instead o\ 5400 grain.s). The 
reformation of the silver coimige under Elizabidh (1500), and its 
definite settlement in iboi on the basis of coining 62 shillings from 
thepound troy also deserve mention. Turning to the gold currency, 
we fmi! some gold pennies issued in 1257, probably in imitation of 
the issue of tlie Itahan cities, wliich were due to the opemng of 
eastern trade and tlie example of the Creek Empire, which had 
always retained its gold currency. The regular series of English 
gold coins begins m 1343, when Edward 111 . ordered the coinage of 
florins—the title is significant—at 50 to the Tower pound. The 
" noble " soon followed. The " sovereign " was first issued m 
1489. But gold was treated as a commercial money, to be used 
as subsidiary to the standard silver. Its value was therefore 
varied from time to time to meet the difficulty that local bimetallism 
IS certain to cause, in consequence of the undervaluing of one or 
other metal. During the 17th century the most noticoablc mone¬ 
tary events are : the proposals for depreciation, of which the most 
remarkable was that of W. Lowndes (1O52-1724), for lowering 
the standard by some 25 %; the introduction of the guinea as the 
leading gold com, and the frequent readjustment of the values of 
the two metals by proclamation. The great nx:oinage of U»96, 
carried out on the principles advocated by Locke, reformed the 
silver currency. In the i8th century the establishment of the 
guinea at 21s. by Newton's advice made the adoption ol gold as 
the standard inevitable, since it was overvalued in an appreciable 
degree. The position of gold as the practical standard is clearly 
rewgnized by Adam Smith (1776) and is regarded as settled by 
Ricardo (i8og). Hie full legU establishment of the present metallic 
currency took place in 1816, when the guinea made way for the 
present pound or^^' sovereign," and silver was formally re<luced 
to the level of a token coinage, being .slightly lowered by the coinage 
of the pound of silver into f>() shillings. Thus, by a course of develop¬ 
ment extending over 700 years, the English currency has been ! 
transformed from u crude silver standard system into ono resting ' 
on gold, but. employing both silver and representative money for : 
the greater part of the actual work. ^ ' 

French Money: its Devehpmenl.-^Thonfth the monetary system | 
M Charlemagne soon disaflpeared in Germany and Italy, it con- | 


tinued in the part of his empire that became France. The extreme 
confusion oi the time of hh» successors enabled the feudfld lords to 
claim the right of coinage. No less than 130 seigneurs arc said to 
have exercised this power at the accession of the first Capet. With 
the growth of the royal authority the freedom of private coming 
waa restricted, in o^er to reserve to the Crown the profitable 
right of seigniorage. Unfortunately tlie legitimab; profit from this 
source was not sufficient to satisfy the wants of the royal treasury. 
Therefore* French monetary history is marked by a long series of 
debasements, extending from the time of Philip 1 . to tliat of 
Louis XV. (io(>o-»i774). In sliarp contrast to English policy the 
tampering with tlie currency was persistent, so Uiat l,x)uis IX. was 
looked 011 as quite cxccptio^. " In later days his management of 
the royal mint was always apjicaled to a.s the equitable standard 
for the observance of his successors." Yet in liis time the livrc had 
been debased to less than one-lourth of its primitive level. The 
Hundred Years' War presented the occasion for still further degrada¬ 
tion. At the accession of I^uis XI. (1461) the livre had been brought 
down to one-hftoenth of its original value. The rbth century is equally 
an ago of depreciation, no less than ninetuen occurring between 
1497 and i()02. Again, m contrast to the English system, the 
absolute monarchy continued tlie process of debasing the standard 
under Louis XIV., and the livre was only one-half what it liad been 
under Henri IV. At the Revolution the decline liad proceeded so far 
that the livre had been reduced to one seventy-eighth of its primitive 
value, The new spirit of reform produced an entire ciiange. The 
franc was substituted lor tlie livre at tlie equation: 80 francs, 
81 livres. In fad, until the- establishment of constitutional govern¬ 
ment the French p<-‘ople had to dop<md on popular violence to pro¬ 
cure any tomi>orarv reform in their currency. Since the Revolution 
the course of development has been esHentiully orderly and regular. 
All tliTough the time of the anewn rigtmv silver was the principal 
money and the standard, as the use of the word " argent" a.s a 
synonym for money shows. Just as England got a gold currency 
bv overvaluing gold, so cbd France get a silver one by overvaluing 
silver. Indeed, it may be said that the different ratios chosen by 
tlie two countries necessarily caused a reciprocal dram, aflording 
a good example of the action of local bimetallic systems with 
different ratios Ix^tween the two metals. A further result from 
the comparison of the systems of England and France is the greater 
maturity oi the former. England gamed an honest currency 
belure hrance; she led the way m the adoption of the gold standard, 
while in lier treatment of representative money she has held as 
decided a priority. The difierenne in economic coudition.s in the 
nations in part explains the contrast. There is no doubt that in 
both eases a high degret; of developineut has bi'en ruaclu^d. Finally, 
it should be remarked, that as Lugiaud has worked out in practice 
the system of " composite legal tender," so has France, with its 
monetary allies, been the first to show effectively the operation of 
the " limping .standard " {6talon boUeux). Each nation has thus 
supplied a iyi^e, whicli recent monetary changes give evidence ol 
having been u.sed as the pattern for utliur less advanced countries. 

q. Some General Questions respecting the Constitution oj Money. 
—The consideration of the history of currency systems naturally 
suggests the general problems that the more advanced countries 
have had to encounter. Of these, some may be described as 
formal, i.e. they relate to the arrangement and the definition 
of coinage and standards. Others are in essence issues of principle 
involving the most complicated theoretical doctrines, on which 
there is even yet sharp differences of opinion between compelenl 
students of economics. In some instances an intermediate 
class may be found, e.g. the question of subdivision of the 
coins does raise some difficult matters of appliciition; though 
it clearly belongs of right to the group of formal questions. 
But the distinction is a valid one. Whether a country should 
adopt the “ gold standard ” or prefer a “ bimetallic ” standard 
is obviously very different from the elementary points about 
units and the different classes of coins. We will therefore begin 
by noticing some of the characteristics that are found in all 
modem currencies and some of which are implied in the idea 
of money. Thus it is true that every currency system must be 
based on a standard unit of value which consists of a “ fixed quantity 
of some concrete substance defined by reference to the units of 
weight or space.” The English unit, for example, is the pound, 
which consists of a definite quantity of gold (123*27447 grs. 
standard fineness) while the French unit is the franc (composed 
of 3 grammes of silver nine-tenths fine). It is not necessary, . 
though it is usually the case, that there shall be a coin correspond¬ 
ing to the standard unit, all that is needed is that the current 
coins shall be multiples or submultiplc.s of the unit, or at the 
least easily reducible to it. The Portuguese rei is too small to 
be coined, and the pound of silver that formed the unit o£ the 
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early English and French currencies was too large. Quite 
distinct from both the actual coins and the unit of value is the 
money of account, though in practice it is usually identical with 
one of them. In Russia in early times the rouble was an imagi¬ 
nary money of account not coined, while the copper copeck was 
the unit of value. Connected with the distinction between 
the coins and the unit is the highly important one between 
standard and token money, the former being of full power for 
discharging debts, and in the case of most systems only of 
equal value to the metal out of which it is made, while the latter 
is rated at a nominal value higher than that of its material. 
The silver and copper coinage in England and the smaller coins 
in the Latin union are only -tokens; in the case of English silver 
coins, the cost value is less than 40 % of the nominal one. The 
French tokens are made of inferior fineness (835 per 1000) to 
the full tender silver. Two restrictions are applied to token 
issues: (1) they are only legally available to discharge small 
debts—in England silver is limited to the payment of 40s.; 
(2) they can be coined only by the permission of the state. T hus 
in England the Bank of England is the state agent for the silver 
coinage. The limitations are evidently required to prevent 
the expulsion of standard money, and to avoid the flooding of 
the circulation with coinage that is not needed for the purpose 
of the limited exchanges to which it is confined. Intermediate 
between standard and token currency are those forms of coinage 
that are free from the first limitation, but restricted by the second. 
They have this further point of resemblance to tokens in that 
their nominal value is higher than that of their material— 
the French 5-franr pieces and the Indian rupees are promi¬ 
nent examples. Similarly, the analogy between representative 
money and token money is deserving of attention, and suggests 
the desirability of the latter being regarded as in some respects 
a fiduciary issue, for which the issuing authority incurs 
responsibility. 

A class of considerations already referred I0 (§ 5) requires explicit 
notice here, viz. the influence ol jxipalar sentiment on the character 
and forms ol a country's currency. The fact that money his to 
circulate amongst all classe.s of society makes it mdispcnsahlc thal 
it should be, suited to the teants and <'ven the prejudices of the users. 
Many curious instances of preferences for parfietdar coins or special 
forms of paper money cun be given. The Austrian Maria Theresa 
dollar of 1780 IS a favourite on the African coasts and lias bei-n 
Ircquciitly reissued for use there. Reasons of coiivenieiii e and of 
security combine with sentiment; as in the determined rejection 
of the E.S. “ greenbacks " hv the inhabitants of California during 
the inconve.rtibilitT,' of that currency. Kecognition of the desiies 
and tastes ol the community is almost essential in carrying out 
any monctai-y reform, it is only by building on the habits and 
customs that' have become established that improvements in the 
monelarv system can be effi.-ctiveiy completed. Not only is this 
careful observance of the disposition of I he mass of society expedient; 
there is still greater need for taking account of the methods and 
interests of those sections of the business world that deal specially 
with money. A currenry change that was bitterly opposed by the 
banking interest would certainly be difliciilt to introduce in either 
England or the United States; traders have great influence as to 
the forms of money that they will accept and facilitate the use of. 
In another aspect the study of the interest of dealers m the arrange¬ 
ment of the monetary' system presents itself. One of the features 
thal caused much surprise in the infancy of economic study was the 
disappearance of good coins from the circulation, wliile inferior 
ones remained in use indefinitely. To the first observers there 
seemed to be something perverse in the preference apparently 
shown towards debased or worn coins. In business transactions 
inferior articles are taken only at a lower price. The explanation 
is easily understood, when furnished; it consists in stating the 
difierence between a commodity which is sought for its use, and 
money which is taken as merely a medium of exchange. Provided 
that coin is not too bad for further circulation it will be accepted 
without dillicultv. Still less will there be any trouble it the differ¬ 
ence is only in the relative value of two metals, such as silver and 
gold. The great majority of any population will give and take 
money without particularly observing it. It is enough if the 
coin conforms to the usual type. There exists, however, in all 
mercantile communities a class of dealers in money, who make a 
profit by selecting the best coins for exportation, or if two metals 
are m concurrent use, the coins of that metal which is undervalued 
in the proportion fixed. In the case of inconvertible paper issues 
the withdrawal is also for the purpose of hoarding to secure the 
profit expected when there is a high premium on bullion. The 
action Ol self-interest under these conditions produces an cUect 


which has been briefly formulated in the statement " that bad 
money tends to drive out good money." The proposition has been 
styled " Gresham's Law" (j.v.). Abundant illustrations of its 
working are available. The establishment of the English gold 
currency and the French diver one in the 18th century, already 
mentioned (§ 8), is an effective one. Quite as good is the transition 
of France from the silver to the gold currency form after the great 
gold discoveries of the middle of the 19th century. In truth it 
may be said that most of the monetary transitions have been due 
to the operation of the force indicate in Gresham’s Law. The 
iraixirtance of the law lies in the warning that it gives against the 
attempt to reform a degraded currency by the issue of better 
money. Such " operations of the mint arc." in Adam Smith's 
judgment, " somewhat like the web ol Penelope." The caution 
holds equally in respect to the reform of a depreciated paper cur¬ 
rency or to an effort to force an undervalued metal into circuUtiion. 
The success of so many monetary reforms in the last forty years 
has been in great measure due to the better appreciation of the 
working of the principle. Its aid can also be obtained by setting 
up the suitable conditions; while it can be counteracted through 
the use of the principle of limitation, so clearly expounded by 
Ricardo. Some of the constituent parts of the French and American 
currencies rest altogether on the maintenance of an overvalued 
coinage, along with one of higher value by the limitation of the 
quantity of the former to the amount that can be employed without 
expelling the remaining part of the circulating medium from 
monetary use. 

Another part of the structure, of anj' currency is the scale on 
which its accounts, and by consequence the degrees of its coins, 
are arranged. The pound, the shilUng, and the penny in the older 
English system represented so many grades in the subdivision of 
value. All other currencies have the same need for divisions. 
TIk- simplest scale would be what is called the " binary "; in w-hieh 
each coin is the half of the nc-xt higher, and double the one immedi¬ 
ately below it. Mo.st actual systems have scries of coins on the 
binary scale. The penny, the halfpenny, the farthing; the 4s. 
piece, the florin, the shilling, the sixpence, the threepenny; at a 
tugher level the sovereign, the half-sovereign, the crown, the half- 
crown, arc English examples. The Latin and Scandinavian unions, 
as also Germanv and the United States, have several binary coinage 
series. But no country adopts a purely binary scale. England 
in part retains the old " duodecimal " division in the relation of 
the shilling and the jienny. Nearly all civilized nations have come 
to aceujjt the system of Decimal C oi «age (q.v.) , though in their actual 
currencies they admit certain divergences from the strict decimal 
system. The convenience of having the monetary scale of accounta 
111 accordance with the arithmetical scale will probably secure the 
ultimate victory of the decimal .system everywhere, in spite of tlio 
objections to it on the ground of its having only two factors— 
2 and —as against the larger number of the duodecimal scale 
(2, 3, 4 and ii). The immense trouble involved in altering accounts 
and the ditficulty of oveicommg the hostility to change ielt by the 
ordinary members of the community are the obstacles that prevent 
the adoption of the decimal .s,vstein in England. 

Connected with the composition of a currency and the scale on 
which it is ba,sed is the question of its relation to other currencies. 
From a very early time the conception ol a money that should 
not be confined by a political limit appears to have existed. In 
tact until the stat e took over the control of money its more important 
foniis had a wide diffusion. The talent, equated to the ox, is a 
prominent instance. Even when the city-state provided its par¬ 
ticular coinage we can still perceive the circulation ol the better 
coinages outside, their legal area. The ellect on the Greek currencies 
hus been noted above (§ 8). Under the Roman hegemony and the 
empire that arose out of it there was the equivalent of an inter¬ 
national currency in the wide circulation of the coinages adopted 
from the conquered states. Such coins as the drachma and the 
denarius were of general use in the then civilized world. In later 
times the Carolingian silver currency for a short period supplied 
an international medium, which vanished in the confusion of the 
middle ages. Owing to the rise of national governments mon^ 
became a national distinction peculiar to each state. It is only in 
the last sixty years thal the idea of international money has been 
revived in a practical form. Unfortunately the revival was speedily 
checked by the reaction in favour of nationalism that followed 
the Franco-German 'War (1870-71) and by the controversies as to 
the proper standard. (See Bimbiaixism ^d Monetary Con¬ 
ferences for further discussion of this topic.) 

10. Typical Currency Systems : their Evolution and Governing 
Principles.—At first sight it appears that the systems of curren^ 
are almost infinite in their variety. They have grown up in 
different nations under tlte influence of local coqditions and reflect 
the customs of the particular society. But, underlying these 
superficial differences, there are certain gene-al principles that 
permit of a grouping into a small number of clearly marked types. 
The classification, though resting on logical grounds, i.s veiy 
largely in conformity witjt the course of historical development. 



MONEY 


704 

Better forms have come into being as social progress has 
become more pronounced; and further improvement may be 
expected in the future. The condition of things when money 
is coming into being is characterized by the weighing or measur¬ 
ing of the substances used for aiding the course of exchanges. 
It has therefore been called the system of “ currency by weight.” 
In strictness, it is better regarded as the stage before the intro¬ 
duction of real money; and thus outside the field of currency 
systems proper. The simplest system of currency seems to be 
that in which the state coins ingots of different metals and allows 
them to circulate without assigning any ratio for their respective 
values. Such an inconvenient form is not likely to be of long 
continuance; but it has sometimes arisen at a later time through 
the introduction of foreign coinages. Holland at the end of the 
i6th century, Turkey down to the pre.sent day may be given as 
countries approaching this state. The title of “ currency by 
talc ” is Jevons’s apt denomination for such a currency system. 
The next form in logical order is that in which a single metal is 
definitely appointed as the sole standard money. In early 
ages this is the most natural arrangement, and it has, therefore, 
been widely adopted. Silver has been the metal generally 
used in this way; as the instances previously given 8) 
prove. The title of “ single legal tender ” system is the obvious 
one for this form. With the growth of transactions a difficulty 
soon presents itself. If the chosen metal is not of high value 
it is cumbrous for making large payments; if on the otlier hand 
its value is high, it is unsuitable for use in small transactions. 
Hence there almost inevitably follows the use of other metals, 
which are better suited for certain particular uses. Thus silver 
is at once too heavy and too light. To pay £1000 in silver at its 
present value would take 800 th troy, while a silver penny 
would be under the convenient limit of size. I’artly for tliesc 
reasons, but also to a large extent through the persistenec of 
currency by tale, we find that along with the standard money 
other kinds are brought into or retained in use. Copper long 
survives beside silver; and gold is employed for the mure impor¬ 
tant eommercial transactions. Public convenienee leads to the 
valuation of these subsidiary forms of money, and in this easy 
manner another eurrency system tliat of “multiple legal 
tender ”—comes into being. Though, theoretically, several 
substances might be valued for use as money, in practice some 
kind of bimetallism is used, and generally gold and silver are 
the constituents of the system. Thus for over three centuries 
England hud a currency in which the values of gold and silver 
were fixed from time to time by royal proclamation. France 
and the United States, as well as manv other countries, have had 
long experience of national bimetalli.sm. The great problem 
in such a form of currency has always been that of keeping the 
two metals in effective circulation. As the values of the precious 
metals fluctuate, the principle of Gresham’s Law is exemplified 
by the expulsion of the undervalued one. Each change in the 
conditions of production oi' in the ratios fixed by other countries 
tends to disturb the balance and is harassing to trade. Local or 
national bimetallism comes to be unsustainable, and is replaced 
by other currency types. The most remarkable is that known 
as the “ composite legal tender ” system. Its object is to 
combine any advantages of multiple legal tender with the main¬ 
tenance of the single standard principle. One metal is selected 
as the standard and is legal tender to any amount; other metals 
are utilized for the purpose of token currency. Thus in the 
system of the United Kingdom gold is the otUy standard coinage; 
but silver and copper are employed for the lower coins and for 
smaller payments. The. establishment of this ingenious arrange¬ 
ment is rather the outcome of the circumstances that governed 
the English monetary situation in the i8th century than any 
refined considerations of thcor>’; but its justification on grounds 
of principle is furflished in Lord Liverpool’s Coins of the Realm 
(1805). The extent to which the system has been copied by 
other nations and the stability of the English currency are 
strong confirmations of its merits as a solution of currency 
difficulties. Though the composite legal tender system has been 
a decided success, it does not follow that it supplies the only 


mode of dealing with the troubles that attend on the use of the 
local double standard. Other methods have been evolved from 
the monetary experiences of France and India, which take 
distinct forms according to the special features of the case. 
There is tlie currency system known as the “ limping standard,” 
the essence of which is the concurrent use of two metals, one 
being overvalued and coined only by state authority. The 
quantity of this favoured metal is ncces.sarily limited in amount, 
to avoid depreciation or the ejection of the other metal from the 
circulation. It, however, has the position of money in the 
fullest sense, in that it is legal tender for any amount. The 
5-franc pieces issued by the Latin union are the best known 
specimen of such coinage. In this case also the origin of the 
system was not theoretical, it was the result of the fall in the value 
of silver and the fear entertained by the French government 
that gold would be displaced by the cheaper metal. The 
temporary expedient of limiting the coinage of standard silver 
has developed into the maintenance during more than thirty- 
five years of the limping standard, which derives its name from 
the 6hortnc.ss of one limb of tlie currency body. Equally 
suggestive for monetary theory is another phase or system, 
usually described as the “ gold-exchange standard ” system, 
in which the ordinary currency is of a metal coined only by the 
state, and so limited as to keep it in a prescribed value ratio 
to another metal (gold) which does not circulate, but acts as the 
standard of value. This variation on the limping standard 
has been produced by the effort of the Indian government to 
meet the embarras.sment caused by the continuous fall in the 
gold value of silver. Under the pressure of failing revenue and 
of persons suffering from the rupee depreciation in gold, the 
limitation on silver coinage was first enacted (1893); to be 
followed some years later (1899) fiy the establishment of gold as 
the standard, with a definite parity assigned for the state silver 
issues. The success of the Indian experiment—for such it 
avowedly was—has led to its imitation by the American adminis¬ 
tration in the Philippine Islands and by Mexico. It may be 
looked on as the natural product of the conditon in which the 
single legal tender system is proving unfit, while the material 
for the composite legal tender system is wanting. The employ¬ 
ment and theoretic explanation of these methods of currency 
adjustment mark the greatest advance made in monetary 
science and practice in recent years. Whether the limping, or 
the gold-exchange standards will be permanent forms is difficult 
to determine; but they arc beyond doubt of much importance 
in meeting the ri.sks of a period of transition. In any ra.se they 
are entitled to recognition as distinct forms of currency organi¬ 
zation, resting on a scientific basis. 

The types presented by purely metallic currencies can be 
considered by themselves for the purpose of theoretical exposi¬ 
tion. In actual working they are now affected by the existence 
of representative money. The state issues paper money which 
may be either convertible or inconvertible, or if it refrains from 
so doing, the banks tike up the task and supply a medium of 
exchange in tlte form of notes, or by a later development through 
providing for the use of cheques by their customers. An 
inconvertible paper currency has some pronounced affinities 
with overvalued metal; a duly regulated issue of this kind is 
quite on the lines of the gold-exchange system, and the diffi¬ 
culties of the two lorms are very' similar. But, just as the cruder 
systems of metallic money have gradually given way to the 
higher ones, so it may be said tliat the gros.ser forms of misman¬ 
agement in representative money arc being removed, notwith¬ 
standing the recurrence of such monetary crises as that of 1907 
in the United States. The great instance of government paper 
money is the United States notes, known as “ greenbacks,” 
which are fixed at the amount, of $346,681,016. The most 
prominent case of bank issue of notes is that of the Banl^gj;;! 
France, with somewhat over £aoo,000,000 in circulation. 
Examples of the cheque currency ore more difficult to state in 
quantitative sliape; as the constituent parts are continually 
being created and cancelled, but the clearing-house returns give 
some idea of its extent in England. The figure for 1909 was 
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early English and French currencies was too large. Quite 
distinct from both the actual coins and the unit of value is the 
money of account, though in practice it is usually identical with 
one of them. In Russia in early times the rouble was an imagi¬ 
nary money of account not coined, while the copper copeck was 
the unit of value. Connected with the distinction between 
the coins and the unit is the highly important one between 
standard and token money, the former being of full power for 
discharging debts, and in the case of most systems only of 
equal value to the metal out of which it is made, while the latter 
is rated at a nominal value higher than that of its material. 
The silver and copper coinage in England and the smaller coins 
in the Latin union are only -tokens; in the case of English silver 
coins, the cost value is less than 40 % of the nominal one. The 
French tokens are made of inferior fineness (835 per 1000) to 
the full tender silver. Two restrictions are applied to token 
issues: (1) they are only legally available to discharge small 
debts—in England silver is limited to the payment of 40s.; 
(2) they can be coined only by the permission of the state. T hus 
in England the Bank of England is the state agent for the silver 
coinage. The limitations are evidently required to prevent 
the expulsion of standard money, and to avoid the flooding of 
the circulation with coinage that is not needed for the purpose 
of the limited exchanges to which it is confined. Intermediate 
between standard and token currency are those forms of coinage 
that are free from the first limitation, but restricted by the second. 
They have this further point of resemblance to tokens in that 
their nominal value is higher than that of their material— 
the French 5-franr pieces and the Indian rupees are promi¬ 
nent examples. Similarly, the analogy between representative 
money and token money is deserving of attention, and suggests 
the desirability of the latter being regarded as in some respects 
a fiduciary issue, for which the issuing authority incurs 
responsibility. 

A class of considerations already referred I0 (§ 5) requires explicit 
notice here, viz. the influence ol jxipalar sentiment on the character 
and forms ol a country's currency. The fact that money his to 
circulate amongst all classe.s of society makes it mdispcnsahlc thal 
it should be, suited to the teants and <'ven the prejudices of the users. 
Many curious instances of preferences for parfietdar coins or special 
forms of paper money cun be given. The Austrian Maria Theresa 
dollar of 1780 IS a favourite on the African coasts and lias bei-n 
Ircquciitly reissued for use there. Reasons of coiivenieiii e and of 
security combine with sentiment; as in the determined rejection 
of the E.S. “ greenbacks " hv the inhabitants of California during 
the inconve.rtibilitT,' of that currency. Kecognition of the desiies 
and tastes ol the community is almost essential in carrying out 
any monctai-y reform, it is only by building on the habits and 
customs that' have become established that improvements in the 
monelarv system can be effi.-ctiveiy completed. Not only is this 
careful observance of the disposition of I he mass of society expedient; 
there is still greater need for taking account of the methods and 
interests of those sections of the business world that deal specially 
with money. A currenry change that was bitterly opposed by the 
banking interest would certainly be difliciilt to introduce in either 
England or the United States; traders have great influence as to 
the forms of money that they will accept and facilitate the use of. 
In another aspect the study of the interest of dealers m the arrange¬ 
ment of the monetary' system presents itself. One of the features 
thal caused much surprise in the infancy of economic study was the 
disappearance of good coins from the circulation, wliile inferior 
ones remained in use indefinitely. To the first observers there 
seemed to be something perverse in the preference apparently 
shown towards debased or worn coins. In business transactions 
inferior articles are taken only at a lower price. The explanation 
is easily understood, when furnished; it consists in stating the 
difierence between a commodity which is sought for its use, and 
money which is taken as merely a medium of exchange. Provided 
that coin is not too bad for further circulation it will be accepted 
without dillicultv. Still less will there be any trouble it the differ¬ 
ence is only in the relative value of two metals, such as silver and 
gold. The great majority of any population will give and take 
money without particularly observing it. It is enough if the 
coin conforms to the usual type. There exists, however, in all 
mercantile communities a class of dealers in money, who make a 
profit by selecting the best coins for exportation, or if two metals 
are m concurrent use, the coins of that metal which is undervalued 
in the proportion fixed. In the case of inconvertible paper issues 
the withdrawal is also for the purpose of hoarding to secure the 
profit expected when there is a high premium on bullion. The 
action Ol self-interest under these conditions produces an cUect 


which has been briefly formulated in the statement " that bad 
money tends to drive out good money." The proposition has been 
styled " Gresham's Law" (j.v.). Abundant illustrations of its 
working are available. The establishment of the English gold 
currency and the French diver one in the 18th century, already 
mentioned (§ 8), is an effective one. Quite as good is the transition 
of France from the silver to the gold currency form after the great 
gold discoveries of the middle of the 19th century. In truth it 
may be said that most of the monetary transitions have been due 
to the operation of the force indicate in Gresham’s Law. The 
iraixirtance of the law lies in the warning that it gives against the 
attempt to reform a degraded currency by the issue of better 
money. Such " operations of the mint arc." in Adam Smith's 
judgment, " somewhat like the web ol Penelope." The caution 
holds equally in respect to the reform of a depreciated paper cur¬ 
rency or to an effort to force an undervalued metal into circuUtiion. 
The success of so many monetary reforms in the last forty years 
has been in great measure due to the better appreciation of the 
working of the principle. Its aid can also be obtained by setting 
up the suitable conditions; while it can be counteracted through 
the use of the principle of limitation, so clearly expounded by 
Ricardo. Some of the constituent parts of the French and American 
currencies rest altogether on the maintenance of an overvalued 
coinage, along with one of higher value by the limitation of the 
quantity of the former to the amount that can be employed without 
expelling the remaining part of the circulating medium from 
monetary use. 

Another part of the structure, of anj' currency is the scale on 
which its accounts, and by consequence the degrees of its coins, 
are arranged. The pound, the shilUng, and the penny in the older 
English system represented so many grades in the subdivision of 
value. All other currencies have the same need for divisions. 
TIk- simplest scale would be what is called the " binary "; in w-hieh 
each coin is the half of the nc-xt higher, and double the one immedi¬ 
ately below it. Mo.st actual systems have scries of coins on the 
binary scale. The penny, the halfpenny, the farthing; the 4s. 
piece, the florin, the shilling, the sixpence, the threepenny; at a 
tugher level the sovereign, the half-sovereign, the crown, the half- 
crown, arc English examples. The Latin and Scandinavian unions, 
as also Germanv and the United States, have several binary coinage 
series. But no country adopts a purely binary scale. England 
in part retains the old " duodecimal " division in the relation of 
the shilling and the jienny. Nearly all civilized nations have come 
to aceujjt the system of Decimal C oi «age (q.v.) , though in their actual 
currencies they admit certain divergences from the strict decimal 
system. The convenience of having the monetary scale of accounta 
111 accordance with the arithmetical scale will probably secure the 
ultimate victory of the decimal .system everywhere, in spite of tlio 
objections to it on the ground of its having only two factors— 
2 and —as against the larger number of the duodecimal scale 
(2, 3, 4 and ii). The immense trouble involved in altering accounts 
and the ditficulty of oveicommg the hostility to change ielt by the 
ordinary members of the community are the obstacles that prevent 
the adoption of the decimal .s,vstein in England. 

Connected with the composition of a currency and the scale on 
which it is ba,sed is the question of its relation to other currencies. 
From a very early time the conception ol a money that should 
not be confined by a political limit appears to have existed. In 
tact until the stat e took over the control of money its more important 
foniis had a wide diffusion. The talent, equated to the ox, is a 
prominent instance. Even when the city-state provided its par¬ 
ticular coinage we can still perceive the circulation ol the better 
coinages outside, their legal area. The ellect on the Greek currencies 
hus been noted above (§ 8). Under the Roman hegemony and the 
empire that arose out of it there was the equivalent of an inter¬ 
national currency in the wide circulation of the coinages adopted 
from the conquered states. Such coins as the drachma and the 
denarius were of general use in the then civilized world. In later 
times the Carolingian silver currency for a short period supplied 
an international medium, which vanished in the confusion of the 
middle ages. Owing to the rise of national governments mon^ 
became a national distinction peculiar to each state. It is only in 
the last sixty years thal the idea of international money has been 
revived in a practical form. Unfortunately the revival was speedily 
checked by the reaction in favour of nationalism that followed 
the Franco-German 'War (1870-71) and by the controversies as to 
the proper standard. (See Bimbiaixism ^d Monetary Con¬ 
ferences for further discussion of this topic.) 

10. Typical Currency Systems : their Evolution and Governing 
Principles.—At first sight it appears that the systems of curren^ 
are almost infinite in their variety. They have grown up in 
different nations under tlte influence of local coqditions and reflect 
the customs of the particular society. But, underlying these 
superficial differences, there are certain gene-al principles that 
permit of a grouping into a small number of clearly marked types. 
The classification, though resting on logical grounds, i.s veiy 
largely in conformity witjt the course of historical development. 



7 o 6 money 


gold or silver is obtained varies with the productiveness of tlie 
poorest mine m working. Thus by directing consumption, states are 
controlling production, and therefore—within limits—fixing the 
relative value of the two metals. This power has been shown in the 
stability of the ratio during the continuance of the French double¬ 
standard (1803-1873). The possibihty of maintaining a given 
ratio being thus established, the argument proceeds to show the 
advantages of the system, (i.) It secures the concurrent use of the 
precious metals and avoids throwing all the money work on gold, 
(ii.) Greater stability in value mny be expected, since the fluctua¬ 
tions of either metiil will be compensated by those; of the other. 
At the worst the variation can only be as great, (iii.) The larger 
stock of money tends to keep up prices to the benefit of trade; 
for falling prices hamper production, (iv.) The fixed ratio provides 
a stable par of exchange between silver-using and gold-using 
countries; though universal bimetaUism would remove this dis¬ 


tinction. (v.) The establishment of a world-currency would be 
facilitated by allowing both metals a well-defined relation. This 
enumeration of the heads of the " bimetaUie case shows its 
working depends on the area of its operation. It must be " inter¬ 
national " and the states composing the union must be " great 
powers ” in the monetary sense. Otherwise, their action would 
be comparatively ineflectivo. The crucial difficulty has been the 
determination of the common ratio. The risk of failure in carrying 
out the iiolicy has proved a deterrent to such great powers as F.ngland 
and Germany, who arc in possession of the gold standard. On the 
theoretic side the chief weakness of bimetalhsm lias been its failure 
to supply any clear account of the limits within which states can 
regulate tlie ratio of gold to silver. If the ratio is's : i can be set 
up whv should not the ratio 100; i, or that of equality? Its 
practical failure has resulted partly from pohtical conditions, 
partly Irom the removal o£ most of the difficulties wluch it was 


Taiii-k ll.—Tht Coinage Systems of Continental hurope, exhibiting the Gold and Silver Coins, their Weight, Fineness. Remedy and 

Approximate Value in Lngitsh and Untied States Money. 
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* Inconvertible 

I Present system introduced in 1804. in place of the system 
adopted in 1870. The Maria Theresa dollar is only used as a com¬ 
mercial money in Levantine trade. . ' , 1 

■J The system of the Scandinavian union came into force on the 
ist of January 1875. It is based on gold mnnometallism. 

“ The coinage system of France came into force on the 6th of 
May 1799. It W.1S extended to the countries formhig the Latin 
union in 1865; it has been adopted by Greece, Rumania, Servia 
and Spahi. it is the most widely extended system in Europe. 
The Austrian 8 and 4 gulden pieces were equivalent to the 20 
and 10 franc pieces. In 1879 it was estimated that the systeui 
was used by populations amounting to 148.000,000. In its ongin 
a double standard (with ratio of 15-5 : ^)( it has become a bmping 
standard by the tUmitatiou of the silver .toinage. The unit is the 
same value all tlirough the union, but receives different names m 
diflerent countries. The titles are: in France, Belgium and 
Switzerland, franc and centime-, in Italy, lira and centeeimo-, in 
Greece, draehme and lepta-, in Rumania, leu and ban-, In Servia, 
dinar and para-, in Spain, peseta and centesimo. , 

* The German coinage law came into force on the ist of January 


)a|Kr currnif'y. 

1873. It was moddlcd on the English system, but it is only in the 
last few years that the old silver has been completely Withdrawn. 

‘ The Dutch .standard has been changed more than once. In 
1847 a silver standard was introduced, and retained till 1872, the 
unit being the silver guilder. In 1875 the free coinage of gold w;ls 
decreed; silver coinage having been restricted since 1872. Thtis 
the bmping standard is in force, 

>• The nominal standard of Portugal is gold. The English 
sovereign is legal tender at 4500 rets. 

1 The Russian currency until 1P97 was nominally a .silver 
standard one; but reaUy was inconvertible, 'flic currency was 
improved in 1885; and in 1897 the gold standard was adopted, 
provision being made for the withdrawal of the paper money. 
Finland, which had a currency oh the French model, is now being 
compelled to accept the Russian currency. 

“ The Spanish coinage was assimilated to that of the I.atin 
union in 1871. Spain, differing from the other countries of the 
group, coins a 25 peseta piece. 

• The Medjidie coinage was introduced in 1844. £nglish soyorp 
reigns circulate at 125 piastres; 20 franc pioco-s at 100 piastr^j^^jj 
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intended to meet by the subsequent economic development. The 
proposal for a joint standard lormcd by using a unit m which the 
two metals are combined has the advantage of escaping the risk 
of failure to maintain the ratio, for it makes the employment of 
both silver and gold essential. Its influence in causing stability 
is also likely to be greater; but it is open to the danger that a shortage 
of one metcU would nut be compensated by the abundance of the 
other. The furtJier advantage that it does not need international 
agreement (for each country could settle its own combination) is 
counterbalanced by the strangeness of the plan and by its necessi¬ 
tating the use of rqjresentative money. The suggestion of 


gok)id coins on the model of the Greek electrum would hardly be 
acceptable. 

II. The Present Money Systems oj the World: Changes of the 
last Hall Century .—The facts as to the money of the leading 
countries of the world arc ^iven in Tables 11 . and III. It is, 
I however, necessary to explain the way in which this position 
I has been reached by the reforms of the last fifty years. Since 
I i860 the alterations in standards and in coin denominations 
I have been of a very extensive nature. England is one of the 


Tadlii 111 .-'‘Curyencies of the more important Non^European States. 
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' Until 19001 hcTo was no mint in Canada. English and American 
coins circulate. Tlu- .standard is gold [£1 — 4*800 dollars). Tliere 
were formerly different methods of connling, viz. English sterling, 
Halilax currency and Canadian sterling; the respective ratios 
being lOO : 120 : 108. 

“ The Mc.xican currency has boon entirely altered in its standard 
by Ihe legislation of 1905. The gold-exchange sysli'm has been 
brought into lorre. The old-cstahhslied dollar, which is called 
piastre, is reduced so as to rcprescnl a ratio of about 3.VI. 

The dollar was introduced in 1787 as the unit. In 1792 the 
ratif> of gold to silver wjus fixed at 1 to 15. This valuation under¬ 
rated gold, consequently silver bcc.'im<* the standard. In 1S34 the 
ratio was altered to i to Tt», and it was again changed in 1837. 
In these changes gold was overrated, and silver was driven out of 
circulation. This led, in 1833, to the reduction of the metal in 
the silver coins, whieh therefore became a token-currency. The 
suspension of cash payments took place in 1867, In 1873 silver 
was demonetized, and gold became the standard. In 1878 the 

Bland Bill ” was passed, making the silver dollar a legal tender, 
but confining its coinage to the executive, and fixing the amount 
at from two to four million dollars per month. Tlie difiicullies that 
rj'sidtcd from this measure led to the Shennan Act of i8yo. pro¬ 
viding for the coinage of silver to the annual amount of 54 ,ooo,(.k»o oz. 
Owing to the critical situation created by these efforts to aid silver, 
the repeal of the Sherman Act was carried in 1893. Since then the 
chief problem ha* been to maintain an effective gold reserve. 

* Tnc Argentine currency is, in practice, one of inconvertible 
paper. The gold coins wore altered in i88t. The old South 
American onxa weighed 27 grammes, was 875 hne and worth 
4». 6d. 
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luiivr curiuiicy. 

* Tlie Brajdliiin currency u greatly depreciated. It is derived 
from the I’urtuguusc. 

" The Chilean coinage was reformed in 1895, when the gold 
standard was adopted, and the system brought mto relation to the 
English one. Two Chilean Condors (20-pe.so piecc.s) lieing equal 
to Z.l- 

’ In 1904 Colombia adopted the goM standard by taking the 
winivalent of the U.S. dollar as the unit; but the inconvertible 
paper is the mam currency; and the old coins pass as commercial 
money. 

" Alter attempting a parity with the Latin union, and passing 
through a period of inconvertible paper, Peru lias adopted the English 
gold standard and coinage, but keeps her own silver denominations. 

" The silver standard was prescribed in India in 1835, with the 
use of the gold mohurs. The latter was demonetized in 1833. 
In consequence of the fall in the gold value of silver, the Indian 
mints were closed to the coinage of silver, otherwise than by the 
government, in 1893. The .amount of currency was so limited as 
to bnng the rupee to the value of is. 4d. On the realization of this 
position, Eughsh soverrigns were made legal tender at the ratio 
of 15 nipccs — I sovereign. India has, by these measures joined 
the class, now bcconnng numerous, of gold-exchange standard 
countries. 

The old Japanese currency consisted of gold cobangs and 
silver itzibus, with a ratio of 4 to 1. This antique system was 
rcplacirf in 1871 by a double-standard one on the I'rcnch plan, 
the ratio being 1(1-17 • The system passed first into one of mlver 
monometallism; and then became one of inconvertible paper. 
The great reform of 1807, aided by the Chinese War indemnity, 
I placed the currency on the gold basis. 
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few countries that has not fount! rhanf'e desirable. France has 
reorganized her token coins (1864), entered into the Latin 
union (1865) and adopted the limping standard in 1874. Ger¬ 
many has completely transformed the monetary system hitherto 
existing in the German States (1873). The Scandinavian union 
has been set up (1875). Holland has changed her system more 
than once. Still later, Austria-Hungary (1892) and Russia 
(1897) have come over from the sih'er standard with the practical 
use of incon\Trtihle paper to new currencies on the gold basis. 
In America the United States, after a scries of monetary expe¬ 
riences, has made the gold dollar its standard unit, though 
the silver complication still exists. Mexico has succeeded in 
establishing a gold-exchange standard at such a ratio as to induce 
the import of gold. British India has had its rupee currency 
put into relation to the English gold unit, and has been followed 
by the Straits Settlements. Japan first abandoned its ancient 
currency (1871). It then adopted a double standard system 
which Irecame in practice a silver one and later passed into 
inconvertible paper. Finally, it has (1897) established a composite 
legal tender system on the gold basis. The Dutch Indies ha', e 
the gold-exchange standard ort the same jrlan as British India. 

Remarks. —In arldition to the tabular statements, the following 
points respectin,'; tlic currencies of les.s ailviuiced countries may ho 
mrlicated. Though there is a teiidi'iicy to establish the money o( 
tile mother-country in coluiiius, some of the itrilisli possession.s, 
aiqiiirod by conquest, have kept tlieir former ciiri'ency. I’liero 
has iK-iin a widespread movement in the backward countries of 
tile world towards reforming their money; chiefly by setting up 
some line of connexion witli the gold standaid. Tn South and 
Central America the dollar has been retained as the unit; but the 
movement for co-ordination with the French system has ceased. 
The EngUsh standard has been preterred as a model by Cliile and 
I'erti. In Asia the currency of the I’hilippines has been reorganized 
under American control. China is considering monetary reform, 
and Siam lus made jirogress in the direction of the gold-exrhange 
standard. I'robably the moat defective currencies are now tho.se 
of Turkey and her tributary states. 

HiHi.luCiKAPUY.—The literature on the subject of money luis been 
well described as "almost measureless." The list of writers who 
have conlriliuled to it begins with .\ristotle. and includes such 
lamous names as faiiiernieus, l,neke and Newton. A lull enumera¬ 
tion would fill a volume of no .slight size. All that cun be dune here 
IS to give a .short classified list of the most .serviceable hooks. 

I. Economic, text-books: Faighsh and American—J. S. Mill, 
Principles 0/ Political Economv (London, 1848, new ed. by Ashley, 
1901); Sidgwick, Principles 0/ Political Ecouoniv (Umdou, 1883; 
pil ed., lyoi); J. S. Nicholson, Principles 0/ Political Economv 
(3 vols., London, 189,3-1901); 1 '. A. Walker, Pnhtuul Economy 
(New York, 1884; 2iid ed., 1887, often reprinted); A. T, Hadley, 
Economics (New York, 1890); IL It. A. .Seligman. Prim iplcs oj Ecoiin- 
mks (New York, 190,3); II. It. Seager, Intuiduction tn Economics 
(New York, 1004: ,3rd ed., 1008). french : M. ('hevalier, Cours 
J’iwHomte pohUijue (vol. iii , " La Monnaie," Pans, 18.30); P. Leroy- 
ikiaulieu, Traitc ct'econumie politique (4 vols., Pans, 1896); C. Gide, 
fours li'iiiniionie politique (I’aris, 1900). tlerman : H. Mangoldl, 
Gritndriss Uer Volkswirlstlia/tslehre (2nd eil., Stuttgart, 1871); 
G. Schoiiberg, llandhuch der pulilisclien Orconomie (Tubingen, 
18H2; 4th ed., 1904); G. Schmoller. Grundriss der allgemeinen 
VolkswirEchajtslehre (Leipzig, iqixi 11)04). The Dutch work bv 
N. G. Pierson has been translated into English with tlie title 
Principles 0/ Economics (London, 1902). 

II . Stieeial treatises on " Money " : W. S. jevons. Money and 
the Mec-homsm oj Exchange (London. 1873); F. A. Walker, Money 
New York, 1878); ]. S. Nicholson, Money and Monetary Problems 
London, 1888; (>th ed., 1002); C. A. Conant, The Principles uj Money 

and Banking (2 vols.. New York, 190.3); A. Arnaunc, La Monnaie, 
le cridit et Ic change (Paris, 1894: 2nd ed., 1002); .A. de Foville, La 
Monnaie (Pans, 1907); G. Kmes. Geld tind Kredit (Berlin, tSyy- 
1879); G. F. Knatip, Staatliche Iheorie des Geldes (Leipzig, 1903). 

ill. Works on syiecial questions: See Bimetaulism; Bankino; and 
Moni- I .\RY CoNFEkSNCEs for writings Oil the problems of the standard 
and depreciation. For the history of monoy: F'. Lonormant, La 
Monnaie dans I'antiquiti (Pans. 1870); W. A. Shaw. History 0/ 
Currency, le^s-iSigq (laindon, 1895). For the history of the English 
currency, besides the works on the numismatic aide; Lord Liverpool, 
Coins of the liealm (1803; reprinted 1880). For America: W. G. 
Sumner, History of American Currency (New York. 1S74). On the 
pnxluction and sonsumption of money materials: W. Jacob, 
Production and Consumption of the Precious Metals {2 vols., 
London, 1831); and A. Del Mar, History of the Precious Metals 
(London, 1880), Technical details in Tate's Cambist (many 
editio riri. (C. F. B.) 

HONEY-LENDING, the lending of money on usury 
The business of the professional money-lender is one which, as 


tyranny and abuse are likely to appear, all countries have at 
different times endeavoured to regulate. In England the lessons 
of experience have shown that the abuses of this business are 
best regulated by a system of registration coupled with relief 
to debtors against harsh and unconscionable bargains. Other 
countries howec’cr .still appear to cling to the belief that it is 
wisest to fix a maximum rate of legal interest. Thus in Germany 
the commercial code fixes the legal rate of interest on commercial 
transactions at 5 %. Moreover in that country traders can 
demand interest on commercial debts from the day on which 
the debts fall due. In F'rance, again, the Code fixes the rate 
of interest on ordinary loans at 5 %, and on commercial trans¬ 
actions at 6 %. In the United States of America the law 
relating to the lending of money on usury varies in the different 
states. All the states have what is called a “ legal rate ” of 
interest; and when no rate of interest is sperified in the contract 
between the parties, there is a presumption that the borrower 
has agreed to pay the legal rate. This legal rate varies from 
5".',! in Ixmisiunn to ?>°ji\ in Wyoming; in the Eastern stale.s 
it is generally fi“/o. Some ol the states have usury laws giving 
relict to liorrow'crs in cases where circumstances have compelled 
them U) agree to extortionate rates; but other states have no such 
laws, except that a contract in writing is invariably required 
in all rases where the “ le.giil rate ” is exceeded. 

Practically every form of investment in which a man is 
capable of indulging involves the lending and borrowing of 
money, the interest exacted being the profit which the lender 
rerrives fur the use of his eapilal. The existence of the pro¬ 
fessional lender, as apart from the ordinary facilities for liorrow- 
ing money on good security, is otiviously due to the fart that 
it is not every liorrower who is in a po.sition to give good security 
for a loan. Where the security is bad the market is narrowed; 
the individuals who are prepared to lend money on merely 
personal security reejuire a high rate of intoresL 

The first people to practise the profession of money-lending 
in England regularly were tlie Jews, and llie liiisincss has 
rf;maincd largely in their liands, lliongh they are in tlie habit 
of trading under assumed names. Tlie Norman and Angevin 
kings were fully alive to tlic disadvantages whicli accrued to tire 
people tlirough borrowing at usury from llie Jews, hut they were 
also alive to the advantages which they themselves were able 
to reap by extorting from the Jews Ihc wealth which the latter 
had acquired from the people. The Jews were regarded as the 
king’s serfs, lUid squeezing them was but a popular form ol 
taxing the people. Indeed in the reign of Henry IJ. the .Scar- 
carium [ndacorum wa.s established as a separate branch of the 
exchequer and used for the purpose of filling llic royal ci.ffcrs. 
The English jienplc on the other hand were not so prone to luster 
the money-lending business. Sertions 10 and ii of Magna 
Carta provided that when a person died owing money to a Jew 
no interest should accrue during the minority of the heir, and 
further that the widow should be entitled to her dower, and any 
children who were minors should be provided with necessaries 
before the repayment of the loan. Then followed a large number 
of statutes known generally as the Usury Laws (see also Usury). 
The first of these was passed in 1235 ^20 Hen. III. c. 5). The 
acts were directed to restrain the lending of money at usurious 
rates. ITic earlier ones in some cases prohibited the lending of 
money on usury at all, as in a statute of jewry of the reign of 
Edward I.; but the later statutes were chiefly confined to limiting 
the rate of interest. Thus 21 Jac. I. c. 17 declared void all 
contracts where the interest was more than 8 %. In 1818 a 
select committee of the House of Commons was appointed to 
consider the Usury Laws and in 1841 a similar committee of the 
House of Lords was appointed. As a result an act was passed 
in 1854 (17 & i8 Viet. c. go) whereby all the existing laws against 
usury were repealed. 

The question whether any interest is payable or not, and 
also the amount of such interest, depends on whether the 
parties to the transaction have expressly or impliedly agreed 
to the payment of interest by the borrower; for apart from such 
agreement no interest can lawfully be demanded on a loan. 
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Although in general there is no limit on the amount of interest 
which a borrower may agree to pay, equity has always been 
ready to grant relief from unconscionable bargains. This 
equitable relief is still available, though it is not so wide as the 
relief now given to borrowers under the Money-lenders Act 
1900. This act provides that where proceedings are taken in 
any court by a money-lender for the recovery of money lent, 
and there is evidence which satisfies the court that the interest 
charged on the loan, or the amounts charged for expenses, 
inquiries, fines, bonus, premium, renewals, &c., are excessive, 
and that in cither case the transaction is harsh and uncon¬ 
scionable, or is otherwise such that a court of equity would 
grant relief, the court may reopen the transaction and take 
an account between the money-lender and the person sued, and 
may, notwithstanding any statement or settlement of account 
or any agreement purporting to close previous dealings and 
create a new obligation, reopen any account already taken 
between them and relieve the person sued from payment of any 
sum in excess of the sum adjudged by the court to be fairly due 
111 respect of such principal, interest and charges as the court, 
having regard to the risk and all the circumstances, may adjudge 
to be reasonable. 

The Money-lenders Art of iqoo was passed in comsequence 
of grave abuses which had arisen. It had been the practice of a 
certain class of lender to trade under a variety of names; so that 
under one name the same individual would lend money to a 
person who had borrowed from him under another name; the 
second loan would be spent in liquidating the first, and the 
borrower finding it always easy to obtain more money would 
continue borrowing until he became hopelessly involved. The 
act struck at the root of this pernicious system by providing 
that every money-lender, as defined by the act, must register 
himself as such, under his own or usual trade name, and in no 
other name, and with the address, or all the addresses if more 
than one, at which he carries on his business of a money-lender. 
If a money-lender fails to register himself, or if he tnrries on a 
money-lending busine&s otherwise than in his registered name, 
on in more names than one, or elsewhere than at his registered 
address, he is liable on summary conviction to a fine, rod 
exceeding one hundred pounds. For the purposes of the act 
“ money-lender ” is defined a.s including every person whose 
business is that of money-lending, but it does not include 
pawnbrokers, in respect of business carried on by them under 
the Pawnbrokers Act, Registered Friendly, Loan or Huilding 
Societies, corporate bodies incorporated or empowered by 
special act of parliament to lend money, persons bona fide 
carrying on the business of banking or insurance, or bona fide 
carrying on any business not having for its primary object the 
lending of money, or bodie.s corporate for the time being 
exempted from registration by order of the Board of Trade. 

The act is not confined to providing for the registration of money¬ 
lenders and fur the reopening of harsh and unconscionable bargains. 
A check is placed on false representations and proniises made wilh 
the intention of inducing a borrower to enter into a loan transaction. 
If any money-lender, or any manager, agent or clerk of a money 
lender, or any person being a director, manager or other officer of 
a corporation carrying on the business of a money-lender, by any 
false, nwleading or dcccjitive .statement, representation or promise, 
or by any dishonest concealnicnl of material facts, fraudulently 
Induces, or attempts to induce, any person to borrow money or to 
agree to the terms on wliich money is to tx‘ borrowed, he is declared by 
the act to be guilty of a misdemeanour and is liable on indictment to 
imprisonment with or without hard labour for a term not exceeding 
two years, or to a fine not exceeding five hundred pounds, or to both. 

The act further provides that if any one for the purpose of earn¬ 
ing interest, commission, reward or other profit sends or causes to 
be sent to a person whom he knows to be an infant any circular or 
other document which invites the person receiving it to Iwirow 
money or to apply to any person or at any place with a view to 
obtaining information or advice as to borrowing money, he shall 
be liable, if convicted on indictment, to imprisonment with or 
without hard labour, or to a fine, or to both imprisonment and fine. 
If any such circul.ar or document sent to an infant purports to issue 
from any address named therein or indicates any address as the 
plaee at whieh application is to be made with reference to the 
subject matter of the document, and at that place there is carried 
on any business connected with loans, every person who attends 
such place for the jiurpose of taking parf in or a.ssisting in the 


carrying on of such business will be deemed to liave sent or caused 
to be sent such circular or document, unless he proves that he was 
not in any way a party to and was wholly ignorant of the sending 
of such document. Moreover, by section 5 of the Money-lenders 
Act iqim, where any proceedings are taken against the senders ot 
these circulars to infants, it it is pnovitd that the person to whom 
the document was sent is an infant, the person charged will be 
deemed to have been cognisant of the fact unless he proves that he 
had reasonable grounds for believing the infant to lx: of full 
age. Under the act of 1H92 this shifting of the burden of prool 
only occurred if the circular liad been sent to any person at any 
university, college, school or other place of education. 

As for the recovery of money lent; if the loan is not tainted with 
illegality or immorality, or made for a purpose contrary to public 
policy, the amount may be recovered by a common law action. 
Where an intending borrower breaks his agreement to borrow, 
specific performance will not be granted, and the damages recover¬ 
able must be measured by the loss sustained through the breach 
and not by the sum agreed to be lent [The South African Territories, 
Limited v Wailington (1897) i Q.B. 092). 

Authorities.— On equitable relief to borrowers reference should 
be made to Bellot and Willis's Bargains with Money-lenders. On 
the law under the act of 1900 see Hastings's Law retting to Money¬ 
lenders and Unconscionable Bargains' and Edmondson's Money¬ 
lenders Act i(foo. For the taxation of the Jews in the n'iddie 
agr-s, sec Bridges, The Jews of Europe in the Middle Ages, and 
Gneist's History of the English Constitution. Fur American law 
relating to Usury, see Stim.son's American Statute Law, and the 
statutes of the varioics suites. For France and Germany, see the 
codes of those coiintrii-s (C. G. .\i.a.) 

MONFORTE, or Monforte de Lemos, a town of north-western 
Spain, in the province of Lugo, on the Cube, a small right-hand 
tributary of the Sil, and at the junction of the railways from 
Tuy and Astorga to Corunna. Pop. (1900), 12,912. Monfortc 
is built on a hill surmounted by a ruined medieval citadel; it 
contains an ancient Benedictine monastery converted into a 
hospital, a Jesuit college, and a fine Renaissance parish church, 
besides several convents and palaces of the Leonese nobility. 
Monforte has manufactures of soap and linen, and some trade 
in timlier and livestock. 

MONGE, GASPARD (1746-1818), French mathematician, the 
inventor of descriptive geometry, was born at Beaune on the 
loth of May 1746. He was educated first at the college of the 
Oratorians at Beaune, and then in their college at Lyons—where, 
at sixteen, the year after he had been learning physics, he was 
made a teacher of it. Returning to Beaune for a vacation, he 
made, on a large scale, a plan of the town, inventing the methods 
of observation and constructing the neces.sary instruments; the 
plan was presented to the town, and pre.scrved in their library. 
.\n officer of engineers seeing it wrote to recommend Mongc to 
the commandant of the military school at Mezi^res, and he was 
received as a draughtsman and pupil in the practical school 
attached to that institution; the .school it.self was of too aristo¬ 
cratic a character to allow of his admission to it. His manual skill 
was duly appreciated; “ I was a thousand times tempted,” he 
said long afterwards, “ to tear up my drawings in disgust at the 
esteem in which they were held, as if I had been good for nothing 
better.” An opportunity, however, presented itself: being 
required to work out from data supplied to him the “ defile¬ 
ment ” of a proposed fortress (an operation then only performed 
by a long arithmetieal process), Monge, substituting for this 
a geometrical method, obtained the result so quickly that the 
commandant at first refused to receive it—the time necessary 
for the work had not been taken; but upon examination the value 
of the discovery was recognized, and the method was adopted. 
.\nd Monge, continuing his researches, arrived at that general 
method of the application of geometry to the arts of construction 
which Is now called descriptive geometry (sec Geometry, 
Descriptive). But such was the system in France before the 
Revolution that the officers instructed in the method were 
strictly forbidden to communicate it even to those engaged in 
other branches of the public service; and it was not until many 
years afterwards that an account of it was published. 

In 1768 Monge became professor of mathematics, and in 1771 
professor of physics, at Mezi^res; in 1778 he married Mme 
Horbon, a young widow whom he had previously defended in 
a very .spirited manner from an unfounded charge; in 1780 he 
was appointed to a chair of hydraulics at the Lyceum in Paris 
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(heid by him together with his appointments at Mfaiires), and 
was received as a member of the Academic; his intimate friend¬ 
ship with C. L. BerthoUet began at this time. In 1783, quitting 
M6ziires, he was, on the death of E. Bezout, appointed examiner 
of naval candidates. Although pressed by the minister to prepare 
for them a complete course of mathematics, he declined to do 
so, on the ground that it would deprive Mme BiSzout of her 
only income, from the sale of the works of her late husband; 
he wrote, however (7786), his Traiti eUmeiiiaire de la staiiqm. 

Monge contributed (1770-7790) to the Memoirs of the 
Academy of Turin, the Menwires des savantes etrangers of the 
Academy of Paris, the Menwires of I he same Acaelcmy, and the 
Annales dc chimie, various mathematical and physical papers. 
Among these may be noticed the memoir “ Sur la thiorie des 
diblais et des remblais ” (Mem. dc I'acad. de Paris, 1781), which, 
while giving a remarkably elegant investigation in regard to the 
problem of earth-work referred to in the title, establishes in 
connexion with it his capital discovery of the curves of curvature 
of a surface, Leonhard Euler, in hi.s paper on curvature in the 
lierlin Memoirs for 1760, had considered, not the normals of the 
surface, but the normals of the plane sections through a par¬ 
ticular normal, so that the question of the intersection of 
successive normal.s of the surface had nevcrprc.sented itself to him. 
Monge's memoir just referred to gives the ordinary differential 
equation of the curves of curvature, and establishes the general 
theory in a very satisfactory manner; but the application to 
the interesting particular case of the ellipsoid was first made by 
him in a later paper in 1705. A memoir in the volume for 1783 
relates to the production of wal er by the combustion of hydrogen; 
but Monge's results had been anticipated by Henry Cavendish. 

In 1792, on the creation by the Legislative Assembly of an 
executive council, Monge accepted the office of minister of the 
marine, but retained it only until April 1793. When the 
Committee of Public Safety made an appeal to the savants to 
assist in producing the materiel required for the defence of the 
republic, he applied himself wholly to these operations, and 
di.stinguishcd himself by his indefatigable activity therein; he 
wrote at this time his Description de I’arl dc fahriquer les canons, 
and his Avis aux ouvriers en jer sur la fabrication dc Tacier. He 
took a very active part in the measures fur the establishment 
of the normal school (which existed only during the first four 
months of the year 1795), and of the school for public works, 
afterwards the polytechnic school, anil was at each of them 
professor for descriptive geometry; his methods in that science 
were first published in the fonn in which the shorthand writers 
took down his lessons given at the normal school in T795, 
again in 7798-1799. In 7796 Monge was sent into Italy with 
C. L. BerthoUet and some artists to receive the pictures and 
statues levied from several It.alian towns, and made there the 
acquaintance of Genera! Bonaparte. Two years afterw.ard.s he 
wa.s sent to Rome on a political mission, which terminated in 
the establishment, under A. Ma.ss(ina, of the short-lived Roman 
republic; and he thence joined the e.xpedition tb Egypt, taking 
part with his friend BerthoUet as weft in various operations of 
the war as in the scientific labours of the Kg7'ptian Institute of 
Sciences and Arts; they accompanied Bonaparte to ^ia, and 
returned with him in 779S to Prance. Monge was appointed 
president of the Egyptian commission, and he resumed his 
connexion with the polytechnic school. Ilis later mathematical 
papers are published (1794-781(1) in the Journal and the Corre- 
spondance of the polytechnic school. On the formation of the 
Senate he was appointed a member of that body, with an ample 
provision and the title of count of Pelusium; but on the fall of 
Napoleon he was deprived of all his honours, and even excluded 
from the list of members of the reconstituted Institute. He died 
at Paris on the r8th of July 1818. 

For further infarmation see B. Briason, Notice kistorique cur 
Gaspard Monge; Dupin, Ussai tastorique sur les services el les travaux 
scimlipques de Gaspard Monge (Paris 1819), which contains (pp. iCs2- 
i 6 c>) a list of MonRc’s memoirs and works; and the biography by 
F. Arago {(Eunres, t. ii., 1834). 

Monge’s various mathematical papers are to a considerabls 
extent repro^uoed in the Applicatton de I'analyse a la gevmctrie (4th 
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ed., last revised by tho author, Paris, 7819); the pure text of this 
is reproduced in the 5th cd. (revue, eorrigic et annotfee pot M. 
Liouville) (Paris, 1850), which contains also Gauss's Memoir, " Dis- 
quisitiones generales circa superficies curvas," and some valuable 
notes by the editor. The other principal separate works are Traiii 
llimentaire de la staiique, li‘ edition, conformle U la precidente, par 
M. Haoheltc, et suivie d'une note, par M. Cauchy (Paris, 184b); 
and the GfomMrie desiriptive (originating, as mentioned above, in 
the lessons given at the normal school). The 4th edition, published 
shortly alter the author's death, sooms to have been substantially 
the same as the yth {Gdomitrie discriptive par G. Monge, suivie 
d'une l/ulorie des ombres et de la perspective, extraite des papiers de 
I’auteur, par M. Brisson (Paris, 18.(7). (A. Ca.) 

HONGHYR, a town and district of British India, in the 
Bhagiilpur division of Bengal. The town is on the right bank 
of the Ganges, and has a railway station, with steam ferry to the 
railway on the opposite bank of the river. Pop. (1901), 35,880, 
In j 195 Monghyr, a fortress of great natural strength, appears 
to have been taken by Mahomined Bakhiyar Khilji, the first 
Moslem conqueror of Bengal. Henceforth it is often mentioned 
by tlie Mahommedan chroniclers as a place of military importance, 
imd was frequently chosen as the .seat of the local government, 
After 1590, when Akhar established hi.s supremacy over the 
•Afglian chiefs of Bengal, Monghyr was long the headquarters of 
his general, Todiu" Mai; and it also figures prominently during the 
rebellion of Sultiin Shuja against Ifis brother, Aurangzeb. In 
muri' recent times Nawab Mir Kasim, in hi.s war with the English, 
selected it as hi.s residence and the centre of his military prepara¬ 
tions. Monghyr is famous for its manufactures of iron: firearms, 
swords, and iron articles of every kind are produced in abundance 
but are noted for cheapness rather than quality. The art of 
inlaying sword-hilts and other articles with gold and silver 
affords employment to a few families. 

The District ok Monohvr has an area of 3922 .sq. m. The 
Ganges divides it into two portions. The northern, intersected 
by the Burlii Ganduk and Tiljuga, two important tributaries of 
the Ganges, is always liable to inundation during the rainy 
season, and is a rich, flat, wheat and rice, country, supporting 
a large population. A considerable area, inmiediately bordering 
the banks of the great rivers, is dex'oted to permanent pasture. 
Immense herds of buffaloes are sent every hot season to graze on 
these marshy prairies; and the glu, or clarified butter, made from 
their milk forms an important article of export to Calcutta. 
To the south of the Ganges tho country i.s dry, much less fertile, 
and broken up by fragmentary ridges, irrigation is necessary 
tliroughout the section lying on the .south of the Ganges, The 
population in 7901 was 2,068,804, showing an increase of i'6 
in the decade. The principal exports sent to Calcutta, both 
by rail and by river, arc oil-seeds, wheat, rice, indigo, grain 
and puLse, hides and tobacco; and the eblcf imports consist of 
European piece-goods, salt and sugar. The southern portion 
of the district is well provided with railways. At Lakhi.stirai 
junction the arc and chord lines of the East Indian railway divide, 
and here also starts the branch to Gaya. At Jamalpur, which 
i.s the junction for MonghiT, are (he engineering workshops of 
the company. In the early years of British rule MnnghyT 
formed a part of Bhagalpur, and was not created a .separate 
di.stric.t till 1832. 

See Monghvr District Gasetteer (Cilcutta, loo'j). 

M6NG NAI (called by the Burmese and on most old mapa 
Mone), one of the largest and most important of the states in 
the eastern subdivision of the southern Shan States of Burma, 
The state of Keng Tawng (Burmese Kyaing Taung) is a depen¬ 
dency of Mong Nai. It lies approximately between 20“ 10' and 
21° N. and between 97“ 30' and 98° 45' E., and occupies an area 
of 2717 sq. Ill.; pop. (1901), 44,252, of whom more than five-.sixlhs 
are Shans. The Salween river bounds it on the east. The main 
state and the sub-state of Keng Tawng consist of two plains 
with a ridge between them. There is much flat rice bottom, 
but a considerable portion consists of gently undulating plain- 
land. In the central plain rice is the only crop. Outside this 
considerable quantities of sugar are produced. Tobacco of a 
quality highly esteemed by the Shans is grown in the Nawng 
Wawp circle at an altitude of 3100 ft. above sea-level; grai^' 
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ihmetpet (a leaf used for cigar-wrappers), and garden aops are 
the chief produce otherwise. In the outl3dng tracts quantities 
of coarse native paper ere manufactured from the bark of a 
species of mulberry, and much is exported to other parts of the 
Shan States. 

HONOOUA, a vast territory belonging to the Chinese empire, 
the administrative limits of which cannot be determined with 
precision. On the N. it is bounded by the frontier of Russia, 
beginning at Mount Kalas or Kanas (49“ 5' N., 87° 40' £.) in 
the Altai, and running to the S.E. comer of Transbaikalia in 
the vicinity of Dalai-nor, thus having on the N. the Siberian 
provinces of Tomsk, Yeniseisk, Irkutsk and Transbaikalia. 
In the E. the boundary line which sepwirates Mongolia from 
Manchuria runs past Dalai-nor and Lake Buir, crossing the 
Great Khingan in 47° 30' N., towards Tsitsihar in Manchuria; 
then, crossing the Nonni river, it .strikes the Sungari at Khulan- 
chen, where it turns westwards up this river, reaching the 
Shara-muren river in 123" 30' E. From China proper on the S. 
Mongolia is separated by a line running in a south-westward 
direction up the Shara-muren and across the Mongolian 
plateau to the bending of the Hwang-ho or Yellow river in 
about 40° N. and 110° 30' E. Thence the boundary describes 
a sinuous line, following the Great Wall, and thus includes the 
Ordos (Ilo-tau) and Alasltan (Si-tao), and reaches its most 
southern point in 3(1" 40' N., 104° 20 E. Thence it turns 
north-west, following the Great Wall for over 300 m.; it then 
crosses the plateau so as to separate Mongolia from the Chinc.se 
province of Sin-Kiang (iJan-su-sitt-isianK, which includes the 
Nan-shan highlands and eastern Turkestan), and from Dzungaria, 
reaching the Chine.se or Ektagh Altai in 46° 30' N., 92" 50' E. 
From that point the bfiundary coincides with the main water- 
parting of the Altai Mountains till it reaches Mount Kalas. 

Geographically, Mongolia may thus be .said to occupy both 
terraces of the great plateau of east Asia, which stretches in the 
south of Siberia, between the Sailughem range of the Great 
Altai and the Great Khingan--with the exception of the D/.un- 
garian depression. I'rum Manchuria and China it is separated 
by the border ridge of the plateau—the Great Khingan, while 
in the south-west it runs up to the foot of the high northern 
border ridges of the Tibetan plateau—on artificial frontier 
separating it from cast 'I'urkestati and Dzungaria. Broadly 
speaking, Mongolia may be di\ ided naturally into three parts: 
(i) north-western Mongolia, which occupies the high terrace 
of the plateau; (2) the Gobi, in its wide sense, covering the 
lower terrace of the plateau, together with a slightly more 
elevated and better-watered zone along the western slope of the 
GreatKhingan and its south-western continuation; and (3).south- 
castern Mongolia, on the eastern slope of the khingan. Of these 
parts, the .second is considered in detail under the heading Gobi. 
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North-western Mongolia was formerly represented as a ref'ion 
intersected by lofty mountain chains, ll appears, however, from 
Kussian explorations during the last tlurd of the 19th 
century, that it has all the characteristics of an elevated 
plateau, of a rhomboid shape (like Hoheiuia), bounded 
by four mountain rarif^cs; namely, the Kussian Altai on 
the N.W.. the Sayans on the N.K, the Kentei range on the S,E.. 
and the Ekta^di Altai on the S.W. The border-ridge character 
of the Sayans (hj-gik-targak-taiga) is well established, and the 
same orographic character is coiilirnicd by recent explorers with 
regard to the Sailughem ninf'e of the Altai. The only point still 
remaining undecided is whether the valleys of the Bom-keinchik 
(a tributary of the Yenisei) and its Jeit-hand tributaries do not be¬ 
long geographically to the Altai region. At any rate, throughout 
the whole of north-west Mongolia, which covers an area ot nearly 
370,ooosq. m., the altitude nowhere falls below 2370 ft. (Ubsa nor; 
and the area round this lake which iias less tlian 3000 ft. ol 
altitude covers only (>tfOO sq. m. The remainder of this extensive 
territory ranges at altitudes of 3000 to 4500 ft., even in the 
bottoms of the river valleys and in the lower plains ; while the 
ridges which constitute the water-partings rise about 2000 ft. 
above the general level of the plateau. Along the Houtb-western 
border of ihia division of Mongolia a gigantic border-ridge, the 
Ektagh (or Mongolian) Altai, runs in an E.S.E. direction from 
the Kussian Altai to 99" E., and is probably continued even 
farther by the Artsa-bogdo, the Saikbat and other ranges as far 
as the northern loop of the Yellow river. The passes across the 
Ektagh Altai lie at altitudes of 10,000 ft. la the north>wcst and 


9230 ft. in 93° 20' £.; farther east they become much lower. But 
while its southern foot stands in the Dzungarian trench, at 
altitudes of 1550 ft. only near Lake Ulungur. and at 3000 ft. in 94** E., 
its north*eastem foot rests on the high plateau, i\fi. at 4260 ft. at 
Kobdo, 5410 at Oshku, 4070 atOrok-nor on the route from iCiakhta to 
Su-chow, and so on. Thus the Ektagh Altai is a true border-range*-- 
that is, a lofty and steep escarpment facing the Dzungarian depres¬ 
sion, with a gentle and relatively short slope towards the plateau. 

in the same wav the Kentei (or Gentci) Mountains, as they are 
called, to the north of Urga, and the Yablunoi Mountains of Trans 
baikalia, separate the higher terrace oi north-west Mongolia (drained 
by the tributaries of the Selenga) from the lower terrace of the Gobi, 
which is drained by the upper tributaries of the Onon and the 
Kerulen, both belonging to the basin of the Amur, It is also very 
probable that the Tannu-ola Mountains noTtii*ea.st ot Ubsa-nor, 
and the Khongai Mountains between Ulyaautai and the upper 
Orkhon, both running W.N.W. to E.S.E., border another slignth' 
higher terrace of the same great plateau ol uorth-west Mongolia, 
upon which Lake Kossogol lies, at an altitude of 3320 ft. On this 
vast upper terrace even the bottoms of the river valleys are at 
altitudes of 4200 to 5300 ft., with one single exception—the narrow 
gorge of the Khua (Khi)-khein, or upper Yenisei; while the highest 
pass across the Tannu-ola Mountains is 7000 ft., though the others 
are much lower. The conception of north-west Mongolia as a 
region tilled with mountain ranges radiating from the Altai must 
thus be abandoned. It is a massive swelling of the earth's crust, 
reprc'senting the northern counterpart of the plateau of Tibet. 
This massive swelling is cul into, between the Ektagh Altai and the 
eastern l''ien-shan, by the relative depression of Tarbagatai and 
Dzungaria, i5o<i to 3000 ft. in altitude; while to the .south of t^ 
eastern 'J 'ien-shan come.s the 'l arim depression, Irom zzoo to 3000 ft. 
high, and occupying an area of about Bd.ooo sq. m. Neither of 
these depressions,^' however, penetrates beyond 94“ E., and on 
the route from Kiakhta to Su-cnow, in 100® E.. there is only one 
single place (42® N.) in which the altitude drop.s as low as 3360 ft.; 
everywhere else it varies between 4000 and 3000 ft. 

Lukes and Kii/firs.—North-v.'estern Mongolia is well watered, and 
has in its western part a group of lakes which possess no outlet to 
the ocean, being in reality the rapidly desiccating remains of what 
were formerly much larger basins. The chief of them is Ubsa-nor 
(2370 ft.), which receives the large river Tes. It lies in the middle 
of a large plain, and has to the wci^l of it a smaller but much higher 
lake, Urga-nor, besides several smaller ones. Farther south on 
the same wide plain lie the sister lakes Kirghiz-nor and Airvk-nor, 
which receive another large river, the Dzap'hyn, and the Kungni. 
Many small lakes are scattered over the plain to the east oi them. 
A third group oi lakeb occur in the neighbourhood of Kobdo. 
The Kobdo river, wliieli rises in the Dain-gol (70(10 ft.) in tht Ektagh 
Altai, winds in great curves across the plateau, and enters I^ke 
Kara-usu f384o ft.), which also receives the Buvantu, an ouidow 
from J^ke Kobdo, and is connected by a small river willi another 
large lake, Durga-nor, situute<l a scon^ of miles to the east. I'lierc 
are also many smaller lakc.s led by Ihc glaciers of tlie Sailughem 
(Achit-iior, 4C»3() ft., and Uryu-nor), and others scattered through 
the Ektagh Altai. The large.st lake of this region is, however, 
Kosogol (Khubsu-gul), which lies at an altitude of 5320 ft., close to 
the Russian frontier, at the fool of the siiow-clad Munku-sardyk. 
Ilesides the rivers just mentioned, there are others belonging to the 
basin of the Yenisei flCJiua-or Khi-kheni, Rei-khcm ana Bom- 
kemchik); while yet others Lielong to the ^Icnga, a river formed 
by the junction of the Kdcr with the 'J clghir. 'I'lie Selenga receives 
the Orlclion, at the head of which remarkable inaenptious were 
discovered in the end of the 19th century, and cleverly deciphered 
liy l*rofessor V. Thomsen of Copenhagen.^ The rivers which flow 
down the outer slopes of the l»order-ridges become lost in the Gobi 
shortly alter entering it. 

A very large portion of nortii-wesl Mongolia constitutes a high 
plain, 3000 to 4200 ft. in altitndf, which penetrates from the south¬ 
east in a north-western direction between the Ektagh Altai and the 
Kliaiigai Mountains. It lias a true Mongolian character, i,e. it is 
covered with gravel, and presents the appearance of a dry prairie 
devoid of forests. This same character is also exhibited by the 
bottoms of the broad valleys, while the more elevated and hilly 
portions of the territory', especially on their northern slopes, are 
covered with larch, cedar, pine and deciduous trees belonging to the 
Siberian flora; where the forests fail they arc marshy or assume the 
character of Alpine meadows —€.(>. in the Khangai, the Tannu-ola, 
and on the slopes of the bordcr-ridges. The w^olo of this region 
is covered with excellent pasture. The forests decrease as one 
travels southwards. For instance, wdiile both slopes of the Sayans 
axe covered with forests, the Tannu-ola and the Khangai Mountains 
have woods on their northern faces only, and the Ektagh Altai is 
quite devoid of woods, even on its northern slope. 

Climate ,—Owing to its high altitude, north-we.stom Mongolia 
is very cold, and the severity of the winter is intensifled by the 
prevalence of cold but dry north-western winds. The north-east 
wind brings mure moisture. In summer the warm winds come 
from the south and south-east, but having first to cross the Gobi, 

^ V. ThoiuBen, InscfipHons fU VOrjthon (Helsingfors, IQOO). 
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they are dried before they roach north-western Mongolia. The 
yearly amount of rain at Urga (altitude 4330 ft., at the northern 
foot of the Kentci Mountains) is only gi in., and the average 
temperatures are : year 27" F., January — 18°, July 04°; a minimum 
of — 35° F. has been observed. The climate of Ulyasutai (5400 ft.) 
may be taken as typical, its average temperatures being : year 
3i'0°, January — 12 , July 60°. 

The geology is still very imperfistly knowii. The plateau is 
built up of granites, gneisses and crystalline schists of Archean 
and probably Primary age. Coal is known to exi.st to the south¬ 
east of Kobdo. in the Tannu-ola, and in the basin of the Yenisei, 
but its age is unknown (fresh-water Jurassic ?). (Iraphite and some 
silver ores have also been found. 

The fauna i.s a mixture of the Siberian and the Daurian—the latter 
penetrating up the valleys of the Selenga ba.sin. The chief towns 
of north-we.st Mongolia are Urga, Ulyasutai, Kobdo and Ulankom. 

South-eastern Mongolia is the part of Mongolia which lies on the 
eastern slope of the Great Khingan Mountains, entering like a wedge 
between the lower course of the Nonni over and the 
South- middle Sungari. Chiefly owing to the dryness of climate, 
M’uroIlM physical characteristics arc similar to those of 

® * ■ Mongolia proper, except that the altitude of the plains is 

much lower. This portion of Mongolia is also much better watered, 
namely, by the Khatsyr, the Lao-ho and the Shara-muren, all flowing 
Irom the Khingan Mountains eastrvards, and the last making the 
frontier between Mongolia and the Chinese province of Chihli. 

Population.- The population of the whole of Mongolia is 
estimated at about 5,000,000. It consists of Mongols—Eastern 
Mongols and Kalmucks in the west—various Turkish tribes, 
Giinese and Tunguses. The Mongols proper, with the exception 
of tho.se who inhabit north-west Mongolia, may be divided into 
northern and southern (more properly north-western and south¬ 
eastern) Mongols. The former, belonging to the Khalkas, 
occupy the Gobi and the regions of the Kentei Mountains and 
Khingan Mountains, while the second, divided into numerous 
minor branches, roam over south-eastern and southern Mongolia. 
The principal occupation of the Mongols is cattle-breeding, and 
Russian writers estimate that on an average each yurto, or famil)’, 
has about 50 sheep, *5 horses, 15 horned rattle and 10 camels. 
The transport of goods i.s their next most important occupation. 
It is calculated that 100,000 camels are used for the transport ol 
tea only from Kalgan to Siberia, and that no less than 1,200,000 
camels and .300,000 ox-carts are employed in the internal 
caiavan trade. Agriculture is only carried on sporadically, 
chiefly in the south, where the Mongols have been taught by 
the Chinese. Various domestic industries are also carried on. 
The trade is chiefly concentrated at Urga, Ulya.sutai and Kobdo 
in north-west Mongolia; Kalgan, Kuku-lihoto, Kuku-erghi, 
Dolon-nur and Biru-khoto in southern and south-eastern 
Mongolia; and at Kerulen in the north-east. 

Adminislration. —Before the Manchurian conquest the Mongols 
were governed by their own feudal princes, who regarded 
themselves as being descended from seven different ance.stors, 
all, however of the same kin. Each group of principalities 
constituted a .separate aimak, and each principality a separate 
hoshun. Under Manchu rule the aimaks became converted into 
the same number of military corps, each composed of so many 
hoshuns as military units. Eai'h of these again was divided 
into sumuns or squadrons, each containing 150 families. In 
case a hoshun contained more than 6 sumuns, every 6 
of the latter were organized into a regiment— tsalan. Four 
Manchu Isian-tsuns, or governor-generals, acted as chiefs 
of the troops, and the prince of each aimak, nominated from 
Peking, was considered as the lieutenant or assistant of his 
respective Manchu chief. The hoshuns were subject to their 
own princes, each of whom had a military adviser, generally 
a Manchu. Their internal or tribal affaits were in the hands 
of the princes, those which concerned a whpUj aimak being 
settled at gatherings of the princes under the eldest of them, 
named khan. This organization was maintaineiAy the Manchu 
rulers, the khan being elected from among the princes, and the 
latter having each an adviser, tusalakchi, nominated from Peking. 

Mongolia is now administered by a Lifan Yuen or superin- 
tendency with headquarters at Peking. Excluding the territory 
to which the name of Mongolia is geographically applied, but 
which is included in the provinces of .Shansi and Chihli, Mongoya 
is divided into inner and outer divisions. Inna- Mongolia, 


lying between the desert of Gobi, China proper and Manchuria, 
is divided into 24 aimaks. There are two military govemors- 
general and two commissaries of the viceroy of CUtdi, having 
control of civil matters. One of each pair of officials is 
stationed at Kalgan, and the other at Jehul. Outer Mongolia, 
the remainder of the territory, has 4 aimaks, three of which arc 
under hereditary khans. There is a Chinese imperial agent iit 
Urgu. 

Authorities. —The following works in Russian are the most 
important: Prjcvalsky, Mongolia and the Land of the Tanguts (1873), 
and his Third and Fourth Journey (1883 and 1888); G. N. Potanin, 
Sketches of North-West Mongolia (1881-1883I; The Tangut-Tibet 
Border of China and Central Mongolia (1893 .seq.); V. Pyevtsoff, Sketch 
of a Journey to Mongolia, &>e. (Omsk, 1S83); D. Pozdnieff, Towns 
of North Mongolia (1880); Mongolia and the Mongols (1696 and 
1899); and the article " MongoUa ” in Russian Encycl. Dictionary, 
vol. xix. (1896); G. and M. Grum Grzimailo, Description of a Journey 
to Western China (1898-1899); V. Pyevtsoff, K. Bogdanovitch, 
V. I. Koborovsky and P. K. Kozlofl, The Tibet Expeditions (i886- 
1902); V. Obtucliefl, Central Asia, Northern China and the Nan- 
shan (1900-1901): Z. Matusovskiy, Ucogr. f^escr. of Chinese Empire 
(1888); Batorskiy, Essay of a Military and Statistic Sketch (1890); 
A. Woyeikoll, Climates of the Earth (1884); Mongolia and Kham 
(Inqierial Ru.ssian Geographical Society's Jixpedition, 1899-1901). 
See also R. Pumpelly, Geol. Researches (Washington, 1866); Key 
Elias, in Journal R.G.S. (1873); Baron Kichtholen, China (1877); 
J. Gilmoiir, .Among the Mongols (1883); W. W. Rockliill, Journey 
through Mongolia and Thibet (1894); F. E. Younghusband, The 
Heart of a Continent (1896). (P. A. K.) 

MONGOLS, the name of one of the chief ethnographical 
divisions of the Asiatic peoples (see also Turks). The early 
history of the Mongols, like that of all central Asian tribes, is 
extremely obscure. Even the meaning of the name “ Mongol ” 
i.s a disputed point, though a general consent is now given to 
Schott’s etymology of the word from mong, meaning brave. 
From the earlie.st and very scanty notice we have of the Mongols 
in the history of the T’ang dynasty of China (a.d. 619-690) and 
in works of later times, it appears that their original camping- 
grounds were along the courses of the Kerulen, Upper Nonni 
and Argun rivers. But in the absence of all historical piu-ticulars 
of their origin, legend, as is usual, has been busy witli their 
early j’ears. The Mongol historian Sanang Setzen gives currency 
to the myth that they sprang from a blue wolf; and the soberest 
story on record is that their ancestor Budantsar was miraculously 
conceived of a Mongol widow. By craft and violence Budantsar 
gained the chieftainship over a tribe living in the neighbour¬ 
hood of his mother’s tent, and thus left a heritage to his son. 
Varying fortunes attended the descendants of Budantsar, hut 
on the wliolc tlieir power gradually increased, until Ycsiikai, 
the father of Jenghiz Khan, who was eighth in descent from 
Budantsar, made liis authority felt over a considerable area, 
flow this dominion was extended under the rule of Jenghiz Khan 
is shown in the article Jenghiz Khan, and when that great 
conqueror was laid to rest in the valley of Kilieii in 1227 he left 
to his sons an empire which stretched from the China Sea to the 
banks of the Dnieper. 

Over the whole of this vast region Jenghiz Khan set hit 
second surviving son Ogotai or Ogdai as khakan, or chief kha#^ 
while to the family of hi.s deeeased eldest son Juji he fiSSlgned 
the country from Kayalik and Khwarizm to the borders 
of Bulgar and Saksin “ where’er the hoofs of Mongol horse had 
tramped”; to Jagatai, his eldest surviving son, the territory 
from the borders of the Uighur country to Bokhara; while Tuli, 
the youngest, received charge of the home country of the 
Mongols, the care of the imperial encampment and family, and 
of the archives of the state. The appointment of Ogdai as his 
successor being contrary to the usual Mongol custom _ ^ - 
of primogeniture, gave rise to .some bitterness of 
feeling among the followers of Jagatai. But the commands of 
Jenghiz Khan subdued these murmurs, and Ogdai was finally 
led to the throne by his dispossessed brother amid the'plaudits of 
the assembled Mongols. In accordance with Mongol customs, 
Ogdai signalized his accession to the throne by distributing 
among his grandees presents from his father’s treasures, and to 
his father’s spirit he sacrificed forty maidens and numerous 
horses. Once fairly on the throne, he set himself vigorously to 
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follow up the conquests won by his father. At the head of a 
large army he marched southwards into China to complete the 
ruin of the Kin dynasty, which had already been so rudely 
shaken, while at the same time Tule advanced into the province 
of Honan from the side of Shensi. Against this combined attack 
the Kin troops made a vigorous stand, but the skill and courage 
of the Mongols bore down every opposition, and over a hecatomb 
of slaughtered foes they captured Kai-feng Ku, the capital of 
thehr enemies. From Kai-feng Fu the emperor fled to Ju-ning 
Fu, whither the Mongols quickly followed. After sustaining a 
siege for some weeks, and enduring all the horrors of starvation, 
the garrison submitted to the Mongols, and at the same time the 
emperor committed suicide by hanging. Thus fell in 1234 the 
Kin or “ Golden ” dynasty, which had ruled over the northern 
portion of China for more than a century. 

But though Ogdai’s first care was to extend his empire in the 
rich and fertile provinces of China, he was not forgetful of the 
obligation under which Jenghir, Khan’s conquests in western 
Asia had laid him to maintain his supremacy over the kingdom 
of Khwarizm. ’J'liis was the more incumbent on him since 
Jclal ed-din, who had been driven by Jenghiz into India, had 
returned, reinforced by the support of the sultan of Delhi, whose 
daughter he had married, and, having reconquered his hereditary 
domains, had advanced westward as far as Tifiis and Kelat. Once 
more to dispos.sess the young sultan, Ogdai sent a force of 300,000 
men into Khwarizm. With such amazing rapidity did this army 
march in pursuit of its foe that the advanced Mongol guards 
reached Amid (I)iarbekr), whither Jelal ed-dIn had retreated, 
before that unfortunate sovereign had any idea of their approach. 
Accompanied by a few followers, Jclal ed-din fled to the Kurdish 
Mountains, where he was basely murdered by a peasant. The 
primary object of the Mongol invasion was thus accomplished; 
but, with the instinct of their race, they made this conquest but 
a stepping-stone to another, and without a moment’s delay 
pushed on still farther westward. Unchecked and almost un¬ 
opposed, they ot'orran the di.stricts of Diarbekr, Mesopotamia, 
Erbll and Kelat, and then advanced upon Azerbaijan. In the 
following year (1236) they invaded Georgia and Great Armenia, 
committing frightlul atrocities. Tillh was among the cities 
captured by assault, and Kars was surrendered at tlieir approach 
in the vain hope that submission would gain clemenc)' trom the 
victors. Meanwhile, in 1233, Ogdai despatched three armies 
in as many directions. One was directed against Korea, one 
against the Sung dynasty, which ruled over the provinces of 
China south of the Vangtsze-kiang, and the third was sent 
westward into eastern Europe. This last force was commanded 
by llatu, the son of juji, Ogdai’s deceased eldest brother, who 
took with him the celebrated Sabutai Bahadur us his chief 
adviser. Bolgari, the capital city ot the Bulgars, fell before the 
force under Sabutai, while Batu pushed on over the Volga. With 
irresistible vigour and astonishing speed the Mongols made 
their way through the forests of Penza and Tambov, and appeared 
before the “ beautiful city ” of Ryazan. For five days they 
discharged a ceaseless storm of shot from their balistas, and, 
having made a breach in the defences, carried the city by assault 
on the 2ist of December 1237. ' prince, with his mother, 

wife, sons, the boyars and the inhabitants, without regard to 
age or sex, were slaughtered with the savage cruelty of Mongol 
revenge; some were impaled, some shut at with arrows for sport, 
others were flayed or had nails or splinters of wood driven under 
their nails. Priests were roasted alive, and nuns and maidens 
ravished in the churches before their relatives. ‘ No eye 
remained open to weep for the dead.’ ” Moscow, at this time 
a place of httle importance, next fell into the hands of the 
invaders, who then advanced against Vladimir. After having 
held out for several days against the Mongol attacks, the city at 
length succumbed, and the horrors of Ryazan were repeated. 
If possible, a more dire fate overtook the inhabitants of Kozelsk, 
near Kaluga, where, in revenge for a partial defeat inflicted on 
a Mongol force, the followers of Batu held so terrible a “ carnival 
of death ” that the city was renamed by its captors Mobalig, 
“ the city of woe.” With the tide of victory thus strong in 
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their favour the Mongols advanced against Kiev, “ the mother 
of cities,” and carried it by assault. The inevitable massacre 
followed, and the city was razed to the ground. 

Victorious and always advancing, the Mongols, having deso¬ 
lated this portion of Russia, moved on in two divisions, one 
under Batu into Hungary, and the other under Baidar and 
Kaidu into Poland. Without a check, Batu marched to the 
neighbourhood of Pest, where the whole force of the kingdom 
was arrayed to rcsi.st him. The Hungarian army was posted 
on the wide heath of Mohi, which is bounded by “ the vine-clad 
hills of Tokay,” the mountains of Lomnitz, and the woods of 
Diosgyor. To an army thus hemmed in on all sides defeat 
meant ruin, and Batu instantly recognized the dangerous 
position in which his enemies had placed themselves. To add 
to his chances of success he determined to deUver his attack by 
night, and while the careless Hungarians were sleeping he 
launched his battalions into their midst. Panic-stricken and 
helpless, they fled in all directions, followed by their merciless 
foes. Two archbishops, three bishops, and many ot the nobilit}’ 
were among the slain, and the roads for two days' journey from 
the field of battle were .strewn with corpses. The king, Bela IV., 
was saved by the fleet ness of his horse, though closely pursued 
by a body of Mongols, who followed at his lieels as far as the 
coast of the Adriatic, burning and destroying everything in 
their way. Meanwhile Batu captured Pest, and on Clmistmas 
Day 1241, having crossed the Danube on the ice, took Esztergom 
by assault. W'hile Batu had been thus triumphing, the force 
under Baidar and Kaidu had carried fire and sword into Poland. 
While laying wa;Ste the country they received the announcement 
of the death of Ogdai, and at the same time a summons for Batu 
to return eastwards into Mongolia. 

While his lieutenants liad been thus carrying his arms in all 
directions, Ogdai had been giving himself up to ignoble ease and 
licentiousness. Like many Mongols, he was much given to 
drink, and it was to a disease produced by this cause that he 
finally succumbed on the nth of December 1241. He was 
succeeded by his son Kuyuk, who reigned only seven years. 
Little of his charac.ter is known, but it is noticeable that his two 
mini.sters to whom he left the entire conduct of affairs were 
Ghri.stians, as also were liis doctors, and that a Christian chapel 
stood before his tent. This leaning towards Christianity, how¬ 
ever, brought no peaceful tendencies with it. On the death ot 
Kuyuk dksensions which hud been for a long time smouldering 
between the houses of Ogdai and jagatai broke out into open 
war, and after the short and disputed reigns of Kaidu and CJiapai, 
grandsons of Ogdai, the lordship pa.s.sed away for ever from the 
house of Ogdai. It did not go, however, to the house of Jagatai, 
but to that of Tule. 

On the isl of July 1251 Mangu, the elde.st son of Tule, and 
nephew to Ogdai, was elected khakan. With perfect impar¬ 
tiality, Mangu allowed the light of his countenance 
to fall upon the Christians, Mahommedans and KhMa“ 
Buddhists among his subjects idthough Shamanism 
was recognized as tlie state rehgion. Two vears after his 
accession his court was visited by Rubruquis (17.11.) and other 
Christian monks, who were hospitably received. The descrip¬ 
tion given by Rubruquis of the khakan's palace at Karakorum 
shows how wide was the interval which separated him 
from the nomad, tent-living life of his forefathers. It was 
“ surrounded by brick walls. ... Its southern side had three 
doors. Its central hall was like a church, and consisted of a 
nave and two aisles, separated by columns. Here the court sal 
on great occasions. In front of the throne was placed a silver 
tree, having at its base four lions, from whose mouths there 
spouted into four silver basins wine, kumiss, hydromel and 
terasine. At the top of the tree a silver angel sounded a trumpet 
when the reservoirs that supplied the four fountains wanted 
replenishing.” On his accession complaints reached Mangu that 
dissensions had broken out in the province of Persia, and he 
therefore sent a force under the command of his 
brother Hulagu to punish the Ismailites or Assassins HaiMtu. 
(q.v.), who were held to be the cause of the disorder. Marching 
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tgrSBmarkand and Karshi,Hulagu crossed the Oxus and advanced 
way of Balkh into the province of Kuhistan or Kohistan. 
The terror of the Mongol name induced Rulcneddin Gurshah 11 . 
(Rolen al-din), the chief of the Assassins, to deprecate the wrath 
of Hulagu by offers of submission, and he was so far successful 
that he was able to purchase a temporary immunity from mas¬ 
sacre by dismantling fifty of the principal fortresses in Kohistan. 
But when once the country had thus been left at the mercy of 
the Invaders, their belief in the old saying “ Stone dead hath no 
fellow ” sharpened their battle-axes, and, sparing neither man, 
woman, nor child, they exterminated the unhappy people. 
Rukneddin having been killed, 1256 (see Assassins), Hulagu 
inarched across the snowy mountains in the direction of Bagdad 
to attack the last Abbasid caliph and his Seljuk protectors. On 
arriving before the town he demanded its surrender. This being 
refused, he laid siege to the walls in the usual destructive Mongol 
fashion, and at length, finding resistance hopeless, the caliph was 
induced to give himself up and to open the gates to his enemies. 
On the 15th of February 1258 the Mongols entered the walls 
and sacked the city (see Caliphate ad jin). While at Bagdad 
Hulagu gave his astronomer, Nasir al-din permission to build 
an observatory. The town of Maragha wils the site chosen, 
and, under the superintendence of Nasir al-din and four western 
Asiatic astronomers who were associated with him, a handsome 
observatory was built, and furnished with “ armillary spheres 
and astrolabes, and with a beautifully executed terrestrial globe 
showing the five climates.” The fall of Bagdad was almost 
contemporaneous with the end of the Seljuks of Konia as an 
independent power, though their actual dcsttuction did not 
take place until 1308 (see Seljuks). One terrible result of the 
Mongol invasion was a fearful famine, which desolated the 
provinces of Irak-Arabi, Mesopotamia, Syria and Rum. But, 
though the inhabitants starved, the Mongols had strength and 
energy left to continue their onward march into Syria. Aleppo 
was stormed and sacked, Damiutcus surrendered (1260I and 
Hulagu was meditating the capture of Jerusalem witn the 
object of restoring it to the Christians when he received the 
news of Mangu’s death, and. as in duty bound, at once set out 
on his return to Mongolia, leaving Kitboga (Kitubuka) in 
I’ommand of the Mongol lorces in Syria. 

Hitherto a vassal of Mangu, as is .shown by his striking 
coins bearing the name of Mangu as well as bis own, Hulagu was 
now recognized as ruler of the conquered provinces. He assumed 
the title of ilkhan, and, although acknowledging the khakan ns 
supreme lord, was practically independent. The title of ilkhan 
was that borne by his successor.-!, who ruled over Persia for 
about a century (see infra, “ The llkhans of Persia ”). 

While Hulagu was prosecuting these conquests in western 
Asia, Mangu and his next brother Kublai were pursuing a like 
course in southern China. .Southward they even advanced into 
Tong-king, and westward they carried their arms over the 
frontier into Tibet. But in one respect there was a vast differ¬ 
ence between the two campaigns. Under the wise command 
of Kublai all indiscriminate massacres were forbidden, and 
probably for the first time in Mongol history the inhabitants 
and garri.sons of raptured cities were treated with humanity. 
While carrying on the war in the province of Szech’uen Mangu 
was seized with an attack of dysentery, which proved fatal after 
a few days’ illness. His body was carried into Mongolia on the 
back.s of two asses, and, in pursuance of the custom of slaughter¬ 
ing every one encountered on the way, 20.000 persons were, 
according to Marco Polo, put to the sword. 

At the Kuriltai, or assembly of notables, which was held at 
Shang-tu after the death of Mangu, his brother Kublai (see 
Kublai Khan) was elected khakan. For thirty-five years he 
sat on the Mongol throne, and at his death in 1294, in his seventy- 
ninth year, he jfras succeeded by his son Timur Khan, nr, as 
he was otherwise culled, Oldjeitu or Uldshcitu Khan (Chinese 
Yuen-cheng). The reign of this sovereign was chiefly remarkable 
for the healing of the division which had for thirty years separated 
the families of Ogdai and Jagatai from that of the ruling khakgn. 
Uldsheitu was succeeded by his nephew Khaissan, who was 


gathered to his fathers in February 1311, after a short reign, 
and at the early am of thirty-one. His nephew and successor, 
Buyantu (Cliinese Yen-lsung), was a man of considerable culture, 
and substantially patronized Chinese literature. Among other 
benefits which he conferred on letters, he rescued the celebrated 
inscription-bearing “ stone drums,” which are commonly said 
to be of the Chow period (1122-255 B.C.), from the decay and 
ruin to which they were left by the last emperor of the Kin 
dynasty, and placed them in the gateway of the temple of 
Confucius at Peking, where they now stand. After u reign of 
nine years Buyantu was succeeded by his son Gegen (Chinese 
Ying-tsung). who perished in 1323 by the knife of an assassin. 
Yissun Timur (Chinese Tai-ting-ti), who was the next sovereign, 
devoted himself mainly to the administration of his empire. 
He divided China, which until that time had been apportioned 
into twelve provinces, into eighteen provinces, and rearranged 
the system of state granaries, which had fallen into disorder. 
His court was visited by Friar Odoric, who gives a minute 
description of the palace and its inhabitants. Speaking of the 
palace this writer says:— 

‘‘ Its basement was ratsed about two paces from the ground, anil 
wilhiu there were twenty-four columns of gold, and all tlic walls 
were hung witli .skins of red leather, said to be the finest in the 
world. In the midst of the palace was a groat jar more tlian two 
paces in height, made of a certain precious stone called inerdacas 
(jade): its price exceeded the value of four large towns. . . . Into 
thi.s vessel drink was conducted by certain conduits from the court 
of the palace, und beside it were many golden goblets, from wliich 
those drank who listed. . . . When the khakan sat on his thnme 
the queen was on bis left hand, and a stcji lower two others of his 
women, while at tlie Ixittoni ot the steps .stood the other ladies or 
his family. All those who were married wore upon their heads the 
foot of a man as it were a cubit and a half in length, and at the 
top ol the foot there were certain cranes' feathers, the whole foot 
being set with great jioarls, .so that if there were in the whole world 
any fine and large pearls they were to U' found in the decoration 
of those ladies." 

The following years were years of great natural and political 
(unvulsions. Devastating floods swept over China, currying 
death and ruin to thousands of homes; earthquakes made 
desolate whole districts; und in more than one part of the 
empire the banners of revolt were unfurled. Under various 
leaders the rebels captured a number of cities in the provinces 
of Kiang-nan and Honan, and took possession of Hang-chow, 
the capital of the Sung emperors. At the same time pirates 
ravaged the coasts and swept the imperial vessels off the sea. 

In 1355 a Buddhist priest named Chti Yuen-chang became 
so impressed with the mi.se.ry of his countrymen that he threw 
off his vestments and enrolled himself in the rebel army. His 
military genius soon raised him to the position of a leader, and 
with extraordinary success he overcame with his rtide levies the 
trained legions of the Mongol emperor. While unable to defeat 
or check the rebels in the central provinces, Toghon Timur Khan 
was also called upon to face a rebellion in Korea. Nor were 
his arms more fortunate in the north than in the south. An 
army which was sent to suppress the revolt was rut to pieces 
almost to a man. These events made a dream which the 
emperor dreamt about this time of easy interpretation. He 
saw in his sleep “ a wild boar with ir.in tasks rush into the, city 
and wound the people, who were driven hither and thither 
without finding shelter. Meanwhile the sun and the moon 
rushed together and perished.” “ This dream,” said the diviner, 
“ is a prophecy that the khakan will lose his empire.” The 
fulfilment followed closely on the prophecy. By a subterfuge 
the rebels, after having gained possession of most of the central 
provinces of the empire, captured Peking. But Toghon Timur 
by a hasty flight escaped from his enemies, and sought safety 
on the shores of the Dolon-nor in Mongolia. For a time the 
western provinces of China continued to hold out against the 
rebels, but with the flight of Toghon Timur the Mongol troops 
lost heart, and in 1368 the ex-Buddhist priest ascended the 
throne as the first sovereign of the Ming or “ Bright ” dynasty, 
under the title of Hung-wu. 

Thus ended the sovereignty of the house of Jenghiz Khan 
in China, nor need we look far to find the cause of its fall. Brave 
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follow up the conquests won by his father. At the head of a 
large army he marched southwards into China to complete the 
ruin of the Kin dynasty, which had already been so rudely 
shaken, while at the same time Tule advanced into the province 
of Honan from the side of Shensi. Against this combined attack 
the Kin troops made a vigorous stand, but the skill and courage 
of the Mongols bore down every opposition, and over a hecatomb 
of slaughtered foes they captured Kai-feng Ku, the capital of 
thehr enemies. From Kai-feng Fu the emperor fled to Ju-ning 
Fu, whither the Mongols quickly followed. After sustaining a 
siege for some weeks, and enduring all the horrors of starvation, 
the garrison submitted to the Mongols, and at the same time the 
emperor committed suicide by hanging. Thus fell in 1234 the 
Kin or “ Golden ” dynasty, which had ruled over the northern 
portion of China for more than a century. 

But though Ogdai’s first care was to extend his empire in the 
rich and fertile provinces of China, he was not forgetful of the 
obligation under which Jenghir, Khan’s conquests in western 
Asia had laid him to maintain his supremacy over the kingdom 
of Khwarizm. ’J'liis was the more incumbent on him since 
Jclal ed-din, who had been driven by Jenghiz into India, had 
returned, reinforced by the support of the sultan of Delhi, whose 
daughter he had married, and, having reconquered his hereditary 
domains, had advanced westward as far as Tifiis and Kelat. Once 
more to dispos.sess the young sultan, Ogdai sent a force of 300,000 
men into Khwarizm. With such amazing rapidity did this army 
march in pursuit of its foe that the advanced Mongol guards 
reached Amid (I)iarbekr), whither Jelal ed-dIn had retreated, 
before that unfortunate sovereign had any idea of their approach. 
Accompanied by a few followers, Jclal ed-din fled to the Kurdish 
Mountains, where he was basely murdered by a peasant. The 
primary object of the Mongol invasion was thus accomplished; 
but, with the instinct of their race, they made this conquest but 
a stepping-stone to another, and without a moment’s delay 
pushed on still farther westward. Unchecked and almost un¬ 
opposed, they ot'orran the di.stricts of Diarbekr, Mesopotamia, 
Erbll and Kelat, and then advanced upon Azerbaijan. In the 
following year (1236) they invaded Georgia and Great Armenia, 
committing frightlul atrocities. Tillh was among the cities 
captured by assault, and Kars was surrendered at tlieir approach 
in the vain hope that submission would gain clemenc)' trom the 
victors. Meanwhile, in 1233, Ogdai despatched three armies 
in as many directions. One was directed against Korea, one 
against the Sung dynasty, which ruled over the provinces of 
China south of the Vangtsze-kiang, and the third was sent 
westward into eastern Europe. This last force was commanded 
by llatu, the son of juji, Ogdai’s deceased eldest brother, who 
took with him the celebrated Sabutai Bahadur us his chief 
adviser. Bolgari, the capital city ot the Bulgars, fell before the 
force under Sabutai, while Batu pushed on over the Volga. With 
irresistible vigour and astonishing speed the Mongols made 
their way through the forests of Penza and Tambov, and appeared 
before the “ beautiful city ” of Ryazan. For five days they 
discharged a ceaseless storm of shot from their balistas, and, 
having made a breach in the defences, carried the city by assault 
on the 2ist of December 1237. ' prince, with his mother, 

wife, sons, the boyars and the inhabitants, without regard to 
age or sex, were slaughtered with the savage cruelty of Mongol 
revenge; some were impaled, some shut at with arrows for sport, 
others were flayed or had nails or splinters of wood driven under 
their nails. Priests were roasted alive, and nuns and maidens 
ravished in the churches before their relatives. ‘ No eye 
remained open to weep for the dead.’ ” Moscow, at this time 
a place of httle importance, next fell into the hands of the 
invaders, who then advanced against Vladimir. After having 
held out for several days against the Mongol attacks, the city at 
length succumbed, and the horrors of Ryazan were repeated. 
If possible, a more dire fate overtook the inhabitants of Kozelsk, 
near Kaluga, where, in revenge for a partial defeat inflicted on 
a Mongol force, the followers of Batu held so terrible a “ carnival 
of death ” that the city was renamed by its captors Mobalig, 
“ the city of woe.” With the tide of victory thus strong in 
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their favour the Mongols advanced against Kiev, “ the mother 
of cities,” and carried it by assault. The inevitable massacre 
followed, and the city was razed to the ground. 

Victorious and always advancing, the Mongols, having deso¬ 
lated this portion of Russia, moved on in two divisions, one 
under Batu into Hungary, and the other under Baidar and 
Kaidu into Poland. Without a check, Batu marched to the 
neighbourhood of Pest, where the whole force of the kingdom 
was arrayed to rcsi.st him. The Hungarian army was posted 
on the wide heath of Mohi, which is bounded by “ the vine-clad 
hills of Tokay,” the mountains of Lomnitz, and the woods of 
Diosgyor. To an army thus hemmed in on all sides defeat 
meant ruin, and Batu instantly recognized the dangerous 
position in which his enemies had placed themselves. To add 
to his chances of success he determined to deUver his attack by 
night, and while the careless Hungarians were sleeping he 
launched his battalions into their midst. Panic-stricken and 
helpless, they fled in all directions, followed by their merciless 
foes. Two archbishops, three bishops, and many ot the nobilit}’ 
were among the slain, and the roads for two days' journey from 
the field of battle were .strewn with corpses. The king, Bela IV., 
was saved by the fleet ness of his horse, though closely pursued 
by a body of Mongols, who followed at his lieels as far as the 
coast of the Adriatic, burning and destroying everything in 
their way. Meanwhile Batu captured Pest, and on Clmistmas 
Day 1241, having crossed the Danube on the ice, took Esztergom 
by assault. W'hile Batu had been thus triumphing, the force 
under Baidar and Kaidu had carried fire and sword into Poland. 
While laying wa;Ste the country they received the announcement 
of the death of Ogdai, and at the same time a summons for Batu 
to return eastwards into Mongolia. 

While his lieutenants liad been thus carrying his arms in all 
directions, Ogdai had been giving himself up to ignoble ease and 
licentiousness. Like many Mongols, he was much given to 
drink, and it was to a disease produced by this cause that he 
finally succumbed on the nth of December 1241. He was 
succeeded by his son Kuyuk, who reigned only seven years. 
Little of his charac.ter is known, but it is noticeable that his two 
mini.sters to whom he left the entire conduct of affairs were 
Ghri.stians, as also were liis doctors, and that a Christian chapel 
stood before his tent. This leaning towards Christianity, how¬ 
ever, brought no peaceful tendencies with it. On the death ot 
Kuyuk dksensions which hud been for a long time smouldering 
between the houses of Ogdai and jagatai broke out into open 
war, and after the short and disputed reigns of Kaidu and CJiapai, 
grandsons of Ogdai, the lordship pa.s.sed away for ever from the 
house of Ogdai. It did not go, however, to the house of Jagatai, 
but to that of Tule. 

On the isl of July 1251 Mangu, the elde.st son of Tule, and 
nephew to Ogdai, was elected khakan. With perfect impar¬ 
tiality, Mangu allowed the light of his countenance 
to fall upon the Christians, Mahommedans and KhMa“ 
Buddhists among his subjects idthough Shamanism 
was recognized as tlie state rehgion. Two vears after his 
accession his court was visited by Rubruquis (17.11.) and other 
Christian monks, who were hospitably received. The descrip¬ 
tion given by Rubruquis of the khakan's palace at Karakorum 
shows how wide was the interval which separated him 
from the nomad, tent-living life of his forefathers. It was 
“ surrounded by brick walls. ... Its southern side had three 
doors. Its central hall was like a church, and consisted of a 
nave and two aisles, separated by columns. Here the court sal 
on great occasions. In front of the throne was placed a silver 
tree, having at its base four lions, from whose mouths there 
spouted into four silver basins wine, kumiss, hydromel and 
terasine. At the top of the tree a silver angel sounded a trumpet 
when the reservoirs that supplied the four fountains wanted 
replenishing.” On his accession complaints reached Mangu that 
dissensions had broken out in the province of Persia, and he 
therefore sent a force under the command of his 
brother Hulagu to punish the Ismailites or Assassins HaiMtu. 
(q.v.), who were held to be the cause of the disorder. Marching 
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A grandson of Merghus was the celebrated Wang Khan, who 
was sometimes the ally and sometimes the enemy of Jenghiz 
Khan, and has also been identified as the Prestcr John of early 
western writers. In war he was almost invariably unfortunate, 
and it was with no great difficulty, therefore, that his brother 
Ki Wang detached the greater part of the Kerait tribes from 
Tbt Tamd itanner, and founded the Torgod chieftainship, 
* named probably from the country where they settled 
themselves. The unrest peculiar to the dwellers in the Mongolian 
desert disturbed the Torgod as much as their neighbours. Their 
history for several centunes consists of nothing but a succession 
of wars with the tribes on either side of them, and it was not 
until 1672, when Ayuka Khan opened relations with the Rus.sians, 
that the country obtained an even temporarily settled existence. 
Its position, indeed, at this time made it necessary that Ayuka 
should ally himself either with the Russians or with his southern 
neighbours the Turks, though at the same time it was obvious 
that his alliance with the one would bring him into collision with 
the other. His northern neighbours, the Cossaeks of the Yaik 
and the Hashkirs, both subject to Ru.ssia, had the not un¬ 
common propensity for invading his borders and harassing 
his subjects. This gave rise to complaints of the tsar’s govern¬ 
ment and a disposition to open friendly relations with the Krim 
khan. A rupture with Russia followed, and Ayuka carried 
his arms as far as Kazan, burning and laying waste the villages 
and towns on his route and carrying off prisoners and spoils. 
Satisfied with this vengeance, he advanced no farther, but made 
a peace with the Russians, which wa.s confirmed in 1722 at an 
audience which Peter the Great gave him at Astrakhan. On 
Ayuka’s death shortly after this event, he was succeeded by 
his son Cheren Donduk, who received from the Dalai Lama a 
patent to the throne. But this spiritual support availed him 
little against the plots of his nephew Donduk Ombo, who so 
completely gained the suffrages of the people that Cheren Donduk 
fled before him to St Petersburg, where he died, leaving his 
nephew in possession. With consummate impartiality the 
Russians, when they found that Donduk Ombo liad not onlv 
seized the throne but was governing the country with vigour 
and wisdom, formally invested him with the khanate. At his 
death he was succeeded by Donduk Taishi, who, we arc told, 
went to Moscow to attend the coronation of the empress Eliza¬ 
beth, and to swear fealty to the Russians. After a short reign 
he died, and his throne was occupied by his son Ubasha. The 
position of the Torgod at this time, hemmed in as they were 
between the Russians and Turks, was rapidly becoming unbear¬ 
able, and the question of migrating " bag and baggage ” was 
very generally mooted. In the war between his two powerful 
neighbours in 1760 and 1770, Ubasha gave valuable assistance to 
the Russians. His troops took part in the siege of Oehukov, 
and gained a decided victory on the river Kalaus. Flushed 
with these successes, he was in no mood to listen patiently 
to the taunts of the governor of Astrakhan, who likened him 
to a “ bear fastened to a ehain,” and he made up his mind to 
break away once and for all from a tutelage which was as galling 
as it was oppressive. He determined, therefore, to migrate 
eastward with his people, and on the 5th of January 1771 he 
began his march with 70,000 families. In vain the Russians 
attempted to recall the fugitives, who, in spite of infinite hard¬ 
ships, after a journey of eight months reached the province of 
Hi, where they were welcomed by the Chinese authorities. 
Food for a year’s consumption was supplied to each family; 
and land, money and cattle were freely distributed. It is 
believed that 300,000 persons survived to receive the hospitality 
of the Chinese. By this desperate venture the Torgod escaped, 
it is true, the oppression of the Rus.sians, but they fell mto 
the hands of other masters, who, if not so exacting, were equally 
determined to be supreme. The Chinese, flattered by the 
compliment implied by the transference of allegiance, settled 
them on lands in the provinee of Hi, in the nei^bourhood of 
the Altai mountains, and to the west of the desert of Gobi. 
But the price they were made to pay for this liberality was 
absorption in the Chinese Empire. 


Among the Mongol chiefs who rose to fame daring the rule 
of the Ming dynasty of China was Toghon, the Kabnuck khan, 
who, taking advantage of the state of confusion which 
reigned among the tribes of Mongolia, established 
for himself an empire in north-western Asia. 

Death carried him oft in 1444, and his throne devolved upon 
his son Ye-seen, who was no degenerate offspring. Being 
without individual foes in Mongolia he turned his arms against 
China, which through all history has been the happy hunting- 
ground of the northern tribes, and had the unexampled go^ 
fortune to take prisoner the Chinese emperor Cheng-t’ung. 
But victory did not always decide in his favour, and after having 
suffered reverses at the hands of the Chinese, he deemed it wise 
to open negotiations for the restoration of his imperial prisoner. 
Thus, after a captivity of seven years Cheng-t’ung re-entered 
his capital in 1457, not altogether to the general satisfaction 
of his subjects. On the death of Yi-sien, shortly after this event, 
the Kalmucks lost much of their power in eastern Asia, hut 
retained enough in other portions of their territory to annoy 
the Russians by raids within the Russian frontier, and by 
constant acts of pillage. In the 17th century their authority 
was partly restored by Galdan, a lama, who succeeded by 
the usual combination of wile and violence to the throne of 
his brother Senghe. Having been partly educated 
at Lhasa, he was well versed in Asiatic politics, 
and, taking advantage of a quarrel between the 
Black and White Mountaineers of Kashgar he overran Little 
Bokhara, and left a viceroy to rule over the provinee with his 
capital at Yarkand. At the same time he opened relations 
with China, and exchanged presents witli the emperor. Having 
thus secured his powerful southern neighbour, as he thought, 
he turned his arms against the Kalkas, whose chief ground of 
offence was their attachment to the cause of his brothers. But 
his restless ambition created alarm at Peking, and the emperor 
K'ang-hi determined to protect the Kalkas against their enemy. 
The emperor, in person commanding one of the two forces, 
marched into Mongolia. After enduring incredible hardships 
during the march through the desert of Gobi the imperial army 
encountered the Kalmucks at Chao-modo. The engagement was 
fiercely contested, but ended in the complete victory of tlie 
Chinese, who pursued the Kalmucks for ton miles, and completely 
dispersed their forces. Galdan, with his son, daughter and a few 
followers, fled westward and escaped; and thus collapsed a 
power which had threatened at one time, to overshadow the 
whole of Central A.sia. For a time Galdan still maintained 
resistance to his powerful enemy, but death overtook him while 
yet in the field against the Chinese. 

But though Galdan was dead the Chinese did not enjoy 
that rompletc immunity from war at the hand of his successor 
that they had looked for. Tsi-wang Arabtan was, however, 
hut the shadow of his brother and predecessor, and a dispute 
which arose with the Russians during his reign weakened his 
power in other directions. Little Bokhara was said to he rich 
in gold mines, and therefore became a coveted region in the 
eyes of the Russians. Under the vigorous administration of 
Peter the Great an expedition was despatched to force a passage 
into the desired province. To oppose this invasion the Kalmucks 
assembled in force, and after a protracted and underided engage¬ 
ment the Russians were glad to agree to retire down the Irtish 
and to give up all further advance. 

To Tsi-wang Arabtan succeeded Amursama owing to the 
support he received from the Chinese emperor K’ien-lung, who 
nominated him khan of the Kalmucks and chief of Dzungaria. 
But, though to the ear these titles were as high-sounding as those 
of his predecessors, in reality the power they represented was 
curtailed by the presence of Chinese commissioner^, in whose 
hands rested the real authority. The gulling weight of this state 
of dependence drove Amursama before long into revolt. He 
dispersed the Chinese garrisons stationed in Hi (Kulja), killed the 
generals, and advanced his own forces as far as Palikun on the 
river III. To punish this revolt, K’ien-lung sent a large force 
into the rebellious province. As on the previous occasion, the 
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C^'nese were everywhere victorious, and Amursaaia fled into 
Siberia, where he ^ed oi small-pox after a short illness. 

While China was thus absorbing the Mongols within her reach, 
Russia was gathering within her borders those with whom she 
came into contact. Amoi^ these were the Buriats, who occupied 
a large territory on both sides of Lake Baii^l. As usual in such 
cases, disputes arose out of disturbances on the frontier, and were 
ended by the Buriats and the neighbouring Mongol tribes 
becoming one and all tributary to Russia. 

The dominions given by Jengliiz Khan to his son Jagatai were 
involved in the quarrels between Kaidu and Kublai for the 
_ khakanale, but at the beginning of the 14th century 

atjtguli. great-great-grandson of Jagatai, made him¬ 

self undisputed lord of the whole region. Shortly 
idter Dua’s death the Mongols of Eastern Turkestan, descen¬ 
dants of those who had favoured the pretemsions of Kaidu 
to be khakan, separated from their western brethren and chose 
a son of Dua as their khan. Henceforth the Jagataids were 
divided into two dynasties, the western reigning at Samarkand, 
the eastern first at Kashgar and later, at Yarkand and Aksu. 

(r34.1''i34fi) was the last independent khan of the western 
Jagataids; thereafter power fell into the hands of amirs, who, 
however, continued to place a titular khan on the throne. In 
1360 ToglUuk-Timur, a grandson of Dua and khan of the eastern 
Jagataids (the kingdom called by the Persian historians Mogo- 
listan), invaded the territories of the western Jagataids. About 
this time Timur (q.v.), otherwise Timur-i-leng (Tamerlane), a 
young amir at the court of the western jagataids, allied himself 
with the leaders who had dethroned Kazan, and after the death 
of Toghluk-Timur became by right of conquest khan of both 
sections of the Jagataids. After Timur’s deiith the two sections 
again divided, while a third kingdom, Ferghana, was held by the 
Timurids (descendants of Timur). At the beginning of the 76th 
century all three dynasties were swept away by Mahommed 
Shalbani, head of the L'zbeg Mongols (see infra, Uzbegs), 

The empire of the llkhons established by Hulagu lasted 
nominally until 1353, but alter the death of the Ilkhan Abu .Said 
in 1335 the real pow'er was divided between live 
ofrtrsta!"* dynasties which had been formed out of the 
provinces conquered by Hulagu. Meantime Islam 
had made great progress among the Mongols, the third 
Ilkhan, Nikudar Ahmed (reigned 1281-1284) having embraced 
that faith. The western frontiers of their empire bordering on 
the Syrian possessions of Egypt there was frequent intercourse, 
sometimes friendl)', sometimes wiurlike, between the llkhims and 
the sultans of Egypt (q.v.). Of the petty dynasties which 
supplanted that of Hulagu, one known as the Jclairids held 
Bagdad until about 1400. Another dynasty which reigned in 
Azerbaijan was overthrown in 1355 by the western Kipchaks 
(see infra. Golden Horde). Between 13(19 and 1400 Timur had 
made himself master of the greater part of Persia and established 
there a second Mongol dynasty, which in turn gave place to that 
of the Ak Kuyunli (see Persia). 

Of the Mongol tribes who became entirely subject to Russia 
the principal ore those of the (.'riraea, of Kazan, and of Astra¬ 
khan; of these the Tatars of Kazan are the truest 
representatives of the Golden Horde or western 
HorOe. Kipchaks, who originally formed the subjects of 
Batu and Orda. Batu, whose victorious camp.aign 
in Russia has already been sketched, was finally awarded as his 
fief the va,st steppes which stretch from the Carpatliian Moun¬ 
tains to Inkc BalkiUih. He fixed his headquarters on the Volga, 
and there set up his Golden Tent from which the horde acquired 
the name of the Gulden Horde. In 1255 Butu died and was 
succeeded by his brother Berekc Khan. During the reign of this 
sovereign the exactions which were demanded from the Russian 
Christians by the Mongols aroused the Christian world against 
the barbarian conquerors, and at the command of Pope Alex¬ 
ander IV. a general crusade was preached against them. But 
though the rage of the Christians was great, they lacked that 
united energy which might have availed them against their 
enemies; and, while they were yet breathing out denunciations, 
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a Tatar host, led by Nogai and Tulabagha, appeared in Poland. 
After a rapid end tiumphwt march the invaders took end de¬ 
stroyed Cracow, and from thence advanced as for as Bythom 
(Beuthen) in Oppeln, from which point they eventually retired, 
carrying with them a crowd of Christian'slaves. From this time 
the Mongols became for a season an important factor in European 
politics. They corresponded and treated with the European 
sovereigns, and intermarried with royal families. Hulagu 
married a daughter of Michael Palacologus; Toktu Khan took 
as his wife Maria, the daughter of Andronicus II.; and to Nogai 
Michael betrothed his daughter Irene. Toktu, the second khan 
in succession to Bereke, is the first Mongol ruler whom we hear 
of as having struck coins, i'hose issued during his reign bear 
the mint marks of Sarai, New Sarai, Bulgar, Ukek, Khwarian, 
Krim, Jullad and Madjarui, and vary in date from izqr to 
1312. 

The adoption of Islam by the rulers of the fiolden Horde had 
as one result the drawing closer of the relations of the Mongols 
with Constantinople and Egypt. Embassies passed between the 
three courts, and so important was the alliiince with the Mongols 
deemed by the sultan NSsir, ruler of Egypt, that he sent to demand 
in marriage a princess of the house of jenghiz Khan. At first 
his request was refused by the proud Mongols, but the present 
of a million gold dinars, besides a number ot horses and suits of 
armour, changed the refusal into an acquiescence, and in 
October 1319 the princess landed at Alexandria in regal slate. 
Her reception at Cairo was accompanied with feasting and rejoic¬ 
ing, and the members of her escort were sent back laden with 
presents. With that religious toleration (■ommon to his race, 
Uzbeg Khan, having married one princess to Nasir, gave another 
in marriage to George the prince of Moscow, whose cause he 
espoused in a quarrel existing between that prince and his uncle, 
the grand-prince Michael. Assuming the attitude of a judge in 
the dispute, Uzbeg Khan summoned Michael to appear before 
him, and, having given his decision against him, ordered his 
execution. The sentence was carricil out with aggravated 
cruelty in sight of his nephew and accuser. From this time 
Uzbeg's sympathies turned towards Christianity. He protected 
the Russian churches within his frontiers, and put his seal to his 
new religious views by Dwtry ing a daughter of the Greek emperor, 
Andronicus HI. He died in 1340, after a reign of twenty-eight 
years. His coins were struck at Sarai, Khwarizm, Mokshi, 
Ilulgar, Azak and Krim, and are dated from 1313 to 1340. His 
son and successor, Tinibeg Klian, after a reign of only a few 
months, was murdered by his brother Janibeg Klian, who 
usurped his throne, and, according to the historian Ibn Haidar, 
proved him.self to be “ just. God-fearing, and the patron of the 
meritorious.’’ These excellent qualities did not, however, 
prevent his making a raid into Poland, which was conducted in 
the usual Mongol manner, nor did they save his countrymen from 
being deciinated by the black plague. The tlirone Janibeg had 
seized by violence was, in 1357, snatched from him by violence. 
As he lay ill on his return from a successful expedition against 
Persia he was murdered by his son Bcrdibeg, who in his turn 
w'as, after a short reign, murdered by his son Kulpa. With the 
death of Berdibeg the fortunes of the Golden Horde began 
rapidly to decline. As the Uzbeg proverb says, “ The hump of 
the camel was cut off in the person of Berdibeg.” 

But wliile the power of the Golden Horde was dwindling away, 
the White Horde or Eastern Kipchak, which was the inheritance 
of the elder branch of the family of Juji, remained 
prosperous and full of vitality. The descendants Tbtwbiu 
of Orda, Batu's elder brother, being far removed “e 

from the dangerous influences of European courts, 
maintained much of the simplicity and vigour of 
their nomad ancestors, and the throne descended from father 
to son with undiminished authority until thj reign of Unis 
Khan (1360), when complications arose which changed the for¬ 
tunes of the tribe. Like many other opponents of the Mongol 
rulers, Khan Tuli Khoja paid with his life for his temerity in 
opposing the political .schomos of his connexion Urus Khan. 
Toktamisbj the son of the murdered tt^n, fled at the news of his 
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father's death and sought refuge at the court of Timur, who 
received him with honour and at once agreed to espouse his cause. 
With this intention he despatched a force against Urus Khan, 
and gained some advantage over him, but, while fitting out 
another army to make a fresh attack, news reached him of the 
death of Urus. Only at Sighnak are coins known to have been 
struck during the reign of tJrus, and these hear date from 137s 
to 137 .S- 

He was followed on the throne by his two sons, Tuktakia and 
Timur Malik, each in turn; the first reigned but for a few weeks, 
and the second was killed in a battle against Tok- 
JJj^^^^'^tamish, the son of his father’s enemy. Toktamish 
now (1378) seized the throne, not only of Eastern 
Kipchuk but also of the Golden Horde, over which his arms had 
at the same time proved victorious. He reigned as Nasir ed-din 
Jetal ed Mahmud Ghujas Toktamish. His demands for tribute 
from the Russian princes met with evasions from men who had 
grown accustomed to the diminished power of the later rulers 
of the Golden Horde, and Toktamish therefore at once marched 
an army into Russia. Having captured Serpukhov, he advanced 
on Moscow. On the 23rd of August 1382 his troops appeared 
before the doomed city. For some days the inhabitants bravely 
with.stood the constant attacks on the walls, but failed in their 
resistance to the stratagems which were so common a phase in 
Mongolian warfare. With astonishing credulity they opened 
the gates to the Mongols, who declared themselves 
the enemies of the grand-prince alone, and not of the 
people. The usual result followed. The Russian 
general, who was invited to Toktamish's tent, was there 
slain, and at the same lime the signal was given for a general 
slaughter. Without discriminating age or sex, the Mongol 
troops butchered the wretched inhabitants without mercy, 
and, having made the streets desolate and the houses lenant- 
Icss, they first plundered the city and then gave it over to the 
flames. The same pitiless fate overtook Vladimir, Zvenigorod, 
Yuriev, Mozhaisk and Dimitrov. With iietler fortune, the 
inhabitants of Pereslavl and Kolomna escaped with their 
lives from the troops of Toktamish, but at the expense of 
their cities, which were burned to the ground. Satisfied with 
his conquests, the khan.returned homewards, traversing and 
plundering the principality of Ryazan on his wav. Flushed 
with success, Toktamish demanded from his patron Timur the 
restoration of Khwarizm, which had fallen into the hands of the 
latter at a period when disorder reigned in the Golden Horde. 
Such a request was not likely to be well received by Timur, and. 
in answer to his positive refusal to yield the city, Toktamish 
marched an army of 90,000 men against Tabriz. After a siege 
of eight days the city was taken by assault and ruthlaaaly ravaged. 
In the meantime 'Jimur was collecting forces to punish his 
rebellious prot^gi. When his plans were fully matured, he 
advanced upon Old lirgenj and captured it. More merciful 
than Toktamish, he transported the inhabitants to Samarkand, 
hut in order to mark his anger again.sl the rebellious 
Wimwiiii jjp levfiigji it with the ground and sowed barley 
on the site where it had stood. On the banks of 
the Oxus he encountered his enemy, and after a Woody battle 
completely routed the Kipchaks, who fled iii confusion. A lull 
followed this victory, but in 1390 Timur agaip took the field. To 
each man was given ‘‘ a bow, with thirty arrows, a quiver, and a 
buckler. The army was mounted, and a spare horse was supplied 
to every two men, while a tent was furnished for every ten, and 
with this were two spades, a pickaxe, a sickle, a saw, an axe, an 
awl, a hundred needles, 8i lb of cord, an ox's hide, and a strong 
pan," Thus^quipped the army set forth on its march. After 
a considerable delay owing to an illness which overlook Timur 
his troops arrived at Kara Saman. Here envoys arrived from 
Toktamish lieaang presents and a message asking pardon for 
his past conduct; but Timur was inexorable, and. though he 
treated the messengers with consideration, he paid no attention 
to their prayer. Tn face of innumerable difficulties, as well 
as of cold, hunger, and weariness, Timur marched forward 
month after mhnth through the Kipchak country in pursuit 


of Toktamish. At last, on the 18th of June, he overtook Jiiin 
at Kandurcha, in the country of the Bulgars, and at once forced 
him to an engagement. For three days the battle lasted, and, 
after inclining now to this side and now to that, victory finally 
decided in favour of Timur. The Kipchaks were completely 
routed and fled in all directions, while it is said as many as 
100,000 corpses testified to the severity of the fighting. 

Toktamish, though defeated, was not subdued, and in 1395 
Timur found it necessary again to undertake a campaign against 
him. This time the armies met upon the Terek, and after a 
fiercely contested battle the Kipchaks again fled in confusion. 
Timur, threatened by the advancing autumn, gave up further 
pursuit, and retired with a vast booty of gold ingots, silver 
bars, pieces of Antioch linen and of the embroidered cloth of 
Russia, &r. On his homeward march southwards he arrived 
before Azak, which was then the entrepot where the merchants 
of the east and west exchanged their wares. In vain the natives, 
with the Egj'ptian, Venetian, Genoese, Catalan and Basque 
inhabitants, besought him to spare the city. His answer was 
a command to the Moslems to separate themselves from the 
rest of the people, whom he put to the sword, and then gave 
the city over to the flames. Circassia and Georgia next felt 
his iron heel, and the fastnesses of the central Caucasus were 
one and all destroyed. After these successes Timur gave himself 
up for a time to feasting and rejoicing, accompanied by every 
manifestation of Oriental luxury. “ His tent of audience was 
hung with silk, its poles were, golden, or probably covered 
with golden plates, the nails being silver; his throne was of 
gold, enriched with precious stones; the floor was sprinkled 
with rose water.” But his vengeance was not satisfied, and, 
having refreshed his troops by this hall, he marched northwards 
against Astrakhan, which he utterly destroyed. The inhabilonts 
were driven out into the country to perish with the cold, while 
the commander of the city was killed by being forced beneath 
the ice of the Volga. Sarai next shared the same fate, and 
Timur, having thus crushed for the second time the empire ol 
Toktamish, set out on his return home by way of Dcrbent and 
Azerbaijan. 

The power in the hands ef the successors of Toktamish never 
revived after the last campaign of Timur. They were constantly 
engaged in wars with the Russians and the Krim Tatars, 
with whom the Russians had allied themselves, and by degrees 
their empire decaved, until, on the seizure and death of Alimed 
Khan at the beginning of the i6th centurv, the domination of 
the Gulden Horae came to an end. 

The fate which thus overtook the Golden Horde wIK destined 
to be shared by all the western branches of the grkat Mongol 
family. The khans of Kazan and Kasimov liijd 
already in 1352 succumbed to the growing power of 
Russia, and the Krim Tatars were next to fall 
under the same yoke. In the 15th century, when the Krim 
Tatars first appear as an independent power, they attempted 
to slfengthen their position by allying themselves with the 
Russians, to whom they looked for help against the attacks 
of the Golden Horde. But while they were in this state of 
dependence another power arose in eastern Asia which modified 
the political events of that region. In 1453 Constantinople 
was taken by the Osmanli Turks, who, hai'ing quarrelled with 
the Genoese merchants who monopolized tbe trade on the 
Black Sea, sent an expedition into the Crimea to punish the 
presumptuous traders. The power which had captured Con¬ 
stantinople was not likely to be held in check by any forces at 
at the disposal of the Genoese, and without any serious opposi¬ 
tion Kaffa, Sudak, Balaklava and Inkerman fell before the 
troops of the sultan Mahommed. It was plain that, situated as 
the Crimea was between the two great powers of Russia and 
Turkey, it must of necessity fall under the direction of one 
of them. Which it should be was decided by the invasion of 
the Turks, who restored Mengli Girai, the depo.sed khan, 4 ife 
the throne, and virtually converted the khanate into a depA- 
dency of Constantinople. But though under the tutelage**%l 
Turkey, Mengli Girai, whose leading policy seems to have lleen 
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the desire to strengthen himself against the khans of the Golden 
Horde, formed a close alliance with the grand-prince Ivan of 
Russia. One result of this friendship was that the Mongols 
were enabled, and encouraged, to indulge their predatory habits 
at the expense of the enemies of Russia, and in this way both 
Lithuania and Poland suffered terribly from their incursions. 
It was destined, however, that in their turn the Russians should 
not escape from the marauding tendencies of their rilies, for, 
on pretext of a quarrel with reference to the succession to the 
Kazan throne, Mahommed Girai Khan in 1521 marched an 
army northwards until, after having devastated the country, 
massacred the people, and desecrated the churches on his route, 
he arrived at the heights of Vorobiev overlooking Moscow. 
The terror of the unfortunate inhabitants at the sight once 
again of the dreaded Mongols was extreme; but the horrors 
which had accompanied similar past visitations were happily 
averted by a treaty, by which the grand-prince Basil undertook 
to pay a perpetual tribute to the Krim khans. This, however, 
proved but a truce. It was impossible that an aggressive 
state like Russia should live in friendship with a marauding 
power like that of the Krim Tatars. The primary cause of 
contention was the khanate of Kazan, which was recovered 
by the Mongols, and lost again to Russia with that of Astrakhan 
in 1555. The sultan, however, declined to accept this condition 
of things as final, and instigated IJevlet Girai, the Krim khan, 
to attempt their recovery. With this object the latter marched 
an army northwards, where, finding the road to Moscow unpro¬ 
tected, he pushed on in the direction of that ill-starred city. 
On arriving before its walls he found a large Russian force 
occupying the suburbs. With these, however, he was saved 
from an encounter, for just as his foremost men approached 
the town a fire broke out, which, in consequence of the high 
wind blowing at the time, spread with frightful rapidity, and 
in the space of six hours destroyed all the churches, palaces 
and houses, with the exception of the Kremlin, within a com¬ 
pass of 30 miles. Thousands of the inhabitants perished in the 
flames. “ The river and ditches about Moscow,” says Horsey, 
” were stopped and filled with the multitudes of people, laden 
with gold,'silver, jewels, chains, ear-rings and treasures. So 
many thousands were there burned and drowned that the river 
could not he cleaned for tw'elve months iifterwards.” Satisfied 
with the destruction he had indirectly caused, and unwilling to 
attack the Kremlin, the khan withdrew to the Crimea, ravaging 
the country' as he went. Another invasion of Russia, a few 
years later (1572), wins not so fortunate for tlic Mongols, who 
suffered a severe defeat near Molodi, 50 versts from Moscow. 
A campaign against Persia made a diversion in the wars which 
were constantly waged between the Krim khan and the Russians, 
Cossacks and Bolts. So hardly wcr» these last pressed by their 
pertinacious enemies in 1649 that they bound themselves by 
treaty to pay an annual subsidy to the khan. But the fortunes 
of war were not always on the side of the Tatars, and with 
the advent of Peter the Great, to the Russian throne th^power 
of the Krim Mongols began to decline. In 1696 the tsar, sup¬ 
ported by a large Cossai k force under Mazeppa, took the field 
against Selim Girai Khan, and gained such succe.sse.s that the 
latter was compelled to cede Azov to him. By a turn of the 
wheel of fortune the khan had the satisfaetion in 17 u of having 
it restored to him by treaty; but this was the last real success 
that attended the Tatar arms. In 1735 the Russians in their 
turn invaded the Crimea, raptured the celebrated lines of 
Perekop, and ravaged Bakhchi-sarai, the capital. The inevitable 
fate which was hanging over the Krim Tatars was now being 
rapidly accomplished. In 1783 the Krim, together with the 
eastern portion of the land of the Nogais, became absorbed 
into the Ru.ssian province of Taurida. 

It will now only be necessary to refer briefly to the Uzbegs, 
who, on the destruction of the Golden Horde, assumed an 
important position on the east of the Caspian Sea. 
The founder of their greatness was the khan Abulk- 
* hair, who reigned in the 15th century, and who, like 

another Jenghiz Khan, consolidated a power out of a number 
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of small clans, and added lustre to it by his successful wars. 
Shaibani Khan, his grandson, proved himself a worthy successor, 
and by him Baber (?.».), the Timurid khan of Ferghana, who 
afterwards founded the Mogul Empire in India, was driven 
from his ancestral dominions. In 1500 he inflicted a severe 
defeat on Baber’s forces, and captured Samarkand, Herat 
and Kandahar. By these and other conquests he became 
possessed of all the country between the Oxus and the Jaxartes, 
of Ferghana, Khwarizm and Hissar, as well as of the territory 
of Tashkent from Kashgar to the frontiers of China. In the 
following year, by a dashing exploit, Buber recovered Samarkand, 
but only to lose it again a few months later. During several 
succeeding years Shaibani’s arms proved victorious in many 
fields of battle, and but for an indiscreet outrage on the 
territories of the shah of Persia he might have left behind 
him a powerful empire. The anger, however, of Shah Ismail 
roused against him a force before which he was destined to fall. 
The two armies met in the neighbourhood of Merv, where, after 
a desperate encounter, the Uzbegs were completely defeated. 
Shaibani, with a few followers, sought refuge in a cattle-pound. 
But finding no exit on the farther side, the refugees tried to leap 
their horses over the wall. In this attempt Shaibani was killed 
(1570). When his body was recognized by his exultant enemies 
they cut off the head and presented it to the shah, who caused 
the skull to be mounted in gold and to be converted into a 
drinking-cup. After this defeat the Uzbegs withdrew across 
the Oxus and abandoned Khorasan. Farther east the news 
aroused Baber to renewed activity, and before long he reoecupied 
Samarkand and the province ” Beyond the River,” which had 
been dominated by the Uzbegs for nine years. Rut though 
the Uzbegs were defeated they were by no means crushed, 
and ere long we find their khans reigning, now at Samarkand, 
and now at Bokhara. As time advanced and European powers 
begun to encroach more and more into Asia, the history of the 
khanates ceases to be confined to the internecine struggles of 
rival khans. Even Bukhara was not beyond the reach of 
Russian ambitioi!- and English diplomacy. Several European 
envoys found their way thither during the first half of the 
19th century, and the murder of Stoddart and Conolly in 1842 
forms a melancholy episode in British relations with that 
fanatical capital. With the absorption of the khanate of Bokhara 
and the capture of Khiva by the Russians the individual history 
of the Mongol tribes in Central Asia comes to an end, and their 
name has left its imjffint only on the dreary stretch of Chinese- 
owned country from Manchuria to the Altai Mountains, and 
to the equally unattractive coimtiy in the neighbourhood of 
the Koko^or. , 

Bibliography.'- Sir H. Howorth, History of the Mongols (1870, 
1878); D'Olisson, Histnire des Mongols (i8u4); Introduction 

a rkisiotre d’Asie’, Kohler, Dir Entwicklung des Kriegswesens', 
Strakosch-Cirossmann, Der Einfall der Mongctlfn in Mitlel Europa ; 
(for the general reader) Jeremiah Curtin, The Mongols, a history 
(1908). (R. K. n.)/ 

Language.— The Mongol tongue is one of the members uf 
the great stock which recent scholars designate as Ural-Altaic, 
which also includes the Finno-Ugric, Turkish, Manchu and Samo- 
yeclc. The members of this group are not so closely related to one 
another as those of the Indo-European slock; but they are all 
bound together by the common principle of ngghitinativc formation, 
especially the so-called harmony of vowels, by their grammatical 
structure, and also iiy certain common elements in the stock of 
roots which run through them all, or through particular more 
closely connected families within the group.’ The fatherland proper 
of the Mongols is Mongolia [q.v.). The sum total of the Mongol 
population under Chinese government is calculated at between 
two and three millions. 

Generally the whole Moncrol tribe mav be divided into three 
branches : East Mongols, West Mongols and Buriats. 

1. The East Mongols are divided into the Kalkas in the borders 
just mentioned, the Shara Mongols south of the Gobi along the 
Groat Wall north-eastward to Manchuria, and lastly the Shiraigol 
or Sharaigol in Tangut and in northern Tibet. * 

’ Compare W. Schott, Versuch iiber dte iatarischen Spraefun 
(Berlin, z8^0); Ueber das aitai'sehs Oder pnnisch-tatarische Sproi-Hen- 
geschlecht (Berlin, 1849); Altajische Studien, parts i.-v. (Berlin, 
i8bo<'i87o); and A. Castr6n, Eihnologisehe Vorlesungen itber die 
Altai'schen V 6 lk$r, ed. by A. Schiefner (St Petersburg, 1857). 
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a. On tile ajgnlfication and employment of the diSerent names 
of the West Mongols (Kalmucks, Uciod, Oirad or UorbOn Oirad <i:tlie 
lour Oirad, Mongol Oirad), and also as reraids the subdivision of 
the tribes, there is much uncertainty. The name Kalmnck, so 
generally employed among us, is m fact only used by the Volga 
Kalmucks (KhaUmak), but even with them the name is not common, 
and almost a byname. It is of foreign origin, and mostly likely 
a Tatoric word which has yet to be explained. OtVoil means the 
" near ones," the " related." The usual explanation given is that 
the single tribes consider themselves as being related to each other 
—hence Mongol Otrad, " the Mongol related tribe." This is the 
favourite name among Kalmucks. VorbOn Oirad. or the four related 
tribes, comprise (i) Dzungars, (2) Torgod, h) Kosliod, (4) Dcrbet. 
TTie signihcation of the name OelOd, in the East Mongolian Oegeled, 
now tte most widely spread among the tribes living in China, is 
likewise very doubtful. Some assert that " Oolbd " is nothmg but 
Ihe Chinese transcription oi Oirad. as the ordinary Cliinese language 
does not ixissess the sound r. We luivc, however, to bear in mind 
that we nave a Mongolian root ogelekii, wrifh the sense “ to be 
inimical," " to bear Imtrod, ill-will," &e. T he main population of 
the Kalmucks live, or rather drug out, their e.\istcnce alter tlie usual 
tasluon ol aoiiiad tribes in Dzungaria, in the eastern port oi the 
Tian-shan, on the south Ixirdur of the Gobi, on KOko-nor, and in the 

f rovince oi Kan-suh. All these are under the Chinese government, 
n consequence, however, of tlic extension of the Itussian Empire 
m Tian-slian and Alatau, many hordes Imve come under the Uussian 
sway. According to an approximate account we may reckon in 
the territory Semiryetshensk (Kuija) and Semipalatinsk 44,000 
Kalmucks, while in the southern part of the government Tomsk, 
on the Altai, the Kalmuck population amounted formerly to ig,ooo. 
Eesides these we find a section ol Kalmuck population lar in the 
west, on the banks ol the Volga (near Astiaklian). From their 
original seats in Dzungaria they turned in their migrations to the 
north, cro.ssed I lie stepjK- ol the Kirghiz, and thus gradually reached 
the Eraba and the Or. Between these two rivers and the Oral the 
Torgod settled 111 lOio; thence tiifv cios.sed the Volga in ibyr, and 
took possession ol llie now so-called steppe of the Kalmucks, being 
followed in 1O73 by the Derbft and in 1(174 "'t Koshod. In 

1771 a considcTable number returned to the Chinese Empire. There 
is still a not unimportant population m the so-called stepjie of the 
Kalmucks, which extends between the Caspian and the \'olga in 
the vast and the Don in the west, and from the town of Sarcpla 
in the north to the Kuma and the Manych in the .south. According 
to modern statistical accounts, this (lopulatinn amounts to 76,000. 
To these we have to add 24,000 mure on the borders ol the Cossacks 
ol the Don, and lastly 8000 in the bordering provinces ol Orenburg 
and Saratov. 

4. In the southern part of Uic Eus.sian province of Irkutsk, in 
a wide circle round T.aUe Baikal, lies the heirdom proper of the 
Buriats, which they also call the " Holy Sea"; the country east 
of the lake is commonly called Traiisbaikaiia. Their euuiitry 
practically extends Irom the Chinese iroutier on the south williin 
almost parallel lines to the north, to the town Kirensk on the l,ena, 
and from the Onon in the east to the Oka, a tributary of the Angara, 
in the west, and still farther west towards Nizhni-Udinsk. They 
are most numerous beyond the Baikal Ijike, in the valleys along 
the Uda, Llie Onon anil the Selenga, and in Nertchinsk, Tiiesc 
Transbuikalian Buriats came to these parts only towards the end 
of the 17th century from the Kalkas. While Mongols and Kal¬ 
mucks generally continue to live after tlic usual fashion oi nomads, 
we find here agricultural pursuits, most likely, however,' due mamly 
to Kussian influence. Cbrisliaiiity i.s also making its way. ■ The 
sum total of the Buriats amounts to about 250,000. 

Another tribe separated from the rest of the Mongols is the so- 
called Hazkra (the thousand), and the four Aimak (I'.e. tribes), who 
wander about as herdsmen in Afghanistan, between Herat and 
Kabul. In external characteristics they are Mongols, and in all 
probability they are the rcmiains of a tribe from the time of the 
Mongol dynasty. Their language, which shows, ol course, Persian 
influence, is strictly Mongolian, more particularly West Mongolian 
or Kalmuck, as has been jirovcd by H. C. von der Gabclentz.t 
Agreeably with this threefold division of the Mongols we have 
also a threefold division of their respective languages : (il East 
Mongolian or Mongolian proper, (2) West Mongolian or Kalmuck, 
(3) Biiriatic. 

The dialects just mentioned are found to be in close relation to 
each other when wc examine their roots, inflections and grammatical 
structure. The dillcrencc between them is indeed so slight that 
whoever understands one of tliem understands all. Phonetically a 
characteristic of them all is the " harmony of vowels." which are 
divided into two cluei classes ; the hard a, o,« and the soft «, 6 , u, 
between which i is in the middle. All vowels of the same word 
must necessarily belong to the same class, so that the nature oi the 
first or root vow# determines the nature of the other or inflection- 
vowels; now and then a sort of retrogressive harmony takes 
place, so that a later vowel determines the nature of the former. 

t See his essay, “ Ueber die Spraclie der HazAras nnd Aimaks," in 
the Zoitsckrift d$r itMuimn morgmlawiuclt*n UtstUiohajt, zx. 
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The consonants preceding the vowels are equally under their in¬ 
fluence. 

The Mongolian characters, which in a slightly altered form are 
also in use among the Manchus, are written perpendicularly from 
above downward, and the lines follow from left to right, the alpha¬ 
bet having signs for seven vowels—a, e, i, 0, «, d, it, and diphthongs 
derived Irom them— ao, at, ei, it, oi, ui, oi, ui and for seventeen con¬ 
sonants—n, 6, ki, gh, k, g, m, /, r (never initial), t, d, y, s (ifs), fs, 
rr, sk, w. All these are modifled in shape according to their position, 
in the beginnmg, middle, or end of a word, and also by certain 
ortiiograpiiic rules. In Mongolian and Manciiu writing the syllable 
ji.6. the consonant together with the vowel) is considered as a unit, 
in other words a syllabarium rather than an alphabet The existing 
characters are lineal descendants of the original Uighurian forms, 
which were themselves durived irom the Syriac, having teen brought 
to the Uighurs by Kesturian missionaries. An Indian and Tibetan 
influence may also be noticed, while the arrangement ol the char¬ 
acters in perpendicular lines is common to the Chinese. The wnting 
was brought into its present shape by the learned Lamas Saskya 
Paiidita, Phags-pa Lama, and Tshoitshi Odser in the 13th century,* 
but is exceedingly imperfect. To express the frequently occurring 
letters borrowed from Sanskrit and Tibetan, which are wanting 
111 llie Mongol aliihabct, a special alphabet, called Galik, is employed. 
Every one who has tried to read Monguliaii knows how many 
diiliculties have to be overcome, arising Irom the ambiguity of 
certain letters, or from the fact tliat the same sign is to be pronounced 
diticriintly, according to its position in the word. Thus, there are 
no means for distinguishing the 0 and m, 0 and w, the consonants 
g and k, I and d, y and s (Ss). A and «, o («) and 0 (u), a (f) and 
It, g and kh, t (d) and on, are liable to be mistaken for each other. 
Other changes will be noticed and avoided by advanced students. 
U i.s a great defect that such common words as ada (a jury) and e.nde 
(here), endc (here) and nada (me), aldan (fathom) and altan (gold), 
ordu (court-residence) and urtu (long), onokhu (to seize) and unukhu 
(to ride), iere (tins) and dere (inflow), gebe (said) and kebe (made), 
gem (evil) and kem (measure), ger (house) and ker (how), naran (.sun) 
and nitre (name), yagon (svliat) and diugoti (hundred), shoulil be 
written exactly alike. This list might be largely increased. These 
defects apply equally to the Mongolian and Buriatic alphabets. 

In TO48 the Saya Pandita comiiosed a new alphabet (the Kalmuck), 
in which tliese ambiguities are avoided, though the graphic dillerenccs 
Ix'tweci! the two alphabets arc only slight. The Kalmuck alphabet 
avoids the angular and clumsy shapes of the Mongolian, and has, 
on the contrary, a rounded and pleasing shape. The Kalmuck 
alphabet ha.s also tills great advantage—that every sound has its 
distinct graphic character; a mistake between two characters can 
scarcely occur. The almuek words once mastered, they can he 
easily ecogiiized in their Mongolian shape. The dialectical difler- 
enees are also very slight. 

The Kalmuck, therefore, is the key of the Mongolian, and should 
form the groundwork oi Mongolian studies. The Kalmuck and East 
Mongolian dialects do not differ imicli, a1 least in the spoken lan¬ 
guage; but the Kalmucks write according to their pronunciation, 
while the Mongols do not. For example, son {ds 6 n), " hundred,” 
is pronounced alike by the Kalmucks ami the East klp^guliaits; but 
according to Motlgolian orthography the word appagn in the lorra 
dr.agon. The dialectic difiorence between the tw dualects very 
frequently lies only in a dillerenl pronunciaTiun''W some letter* 
Thus East Mongolian ds is in Kalmtiek soft s, &c. The chief diffaK 
ence between the two dialects lies in the fact that in Kalraupk tlie 
soft guttural g between two vowels is omitted, wliile, through tbe 
joining of the two vowels, a long vowel is produeed. In the pro¬ 
nunciation of common East Mongolian the g is likewise omitted, 
hut it is written, while in Kalmuck, as 3ust now mentioned, the 
guttural can only be traced through the lengthening oi the syllable. 
Thus we find : Mongol khagan, " prince," I'Calmuck /ilidn; M. dagvn, 
" voice, sound," K. don, diin; M. dologan, " seven,” K. dolon\ M. 
agola, " mountain," K. dla,ula', M. Bflgor." lake,” K. nor, niJf; M. 
ulagan, "red," K. ulSn-, M. yagon, "what," K. yon (yitn); M. 
Uabagan, "mountain ridge," K. dabSn; M. ssanagan, " thought," 
K. ssanSn'. M. beragon, " on the rigliL," K, baron, barin', M. 
shibagon, bird," K, skowon; M. chilagon, "stone,” K. chilbn 
(rhulun)] M. jtrgogan, " six," K. surgin', M, degere, " high, above," 
K. dire', M. ugukbu, " to drink." K. ukkw, M. logodshi, “ historv," 
K. tbUshi, iidsht', M. eguden, " door," K. oden', M. dsegun, " left,” 
K, son; M. bgede, “in the height,” K. odo; M. ogelcd, “the 
Kalmucks.” K. dlod; M. uileged, “if one has done," K. uilcd; 
M. kobegin, “son," K. kdivun; M. gegin, “mare," K. gun; M. 
hegur, “ corp.se," K. kur; M. kharigad, “ returned," K. kharid, &c. 

The Buriatic, iu these peculiarities, is almost always found with 
East Mongolian, with wMch it is iu every respect closely aflieil. 
In the proiiuneiation of some letters the transition of East Mongoliau 
tsa, tse into Buriatic ss is noticeable; for instance: Mong. tsetsek, 
" flower," Buriatic ssessek; M. isak, “ time," B. ssak; M. tsagan, 
“ white," B. ssttgan; M. tsttsen, “ prudent," B. ssessen, St is some* 
times pronounciM like (the German) ch ; East M. ssain, “ good," {k 

* Cf. H. C. von der Gabelentz, in the Zeitschrift f, d. 
MorgenUtndes (Gottingeu, 1838), ii. i-ai, " Versuch iiber elimm 
moogoliache lukbrift. 
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cMfi; M. stedMil, ** heart/* B. chtdkil, K in the beginning or 
middle oi a word is always aspirated. 

The noun is declined by the hcl]) of appended particles, some of 
which are independent jxjstpositions, viz. Gen. yin, u, m«; Dat. 
dur, a] Acc. yt, f, Ablat. etse; Instnim. ber, yer] Associative, In^a, 
luge. The dative and accusative have also s|^cial forms wluch 
have at the same time a possessive sense, viz. Dat. dagan, dttgen\ 
Accus. ben, yen. The plural is expressed by affixes {tiar, ner, od, 
ss, d). or frequently by words of plurality, all," *' many,’* e,g. 
AiJmdtt nogdd (man, many — men). The obIi(pie caseSfhave the 
same endings in singular and plural. Gender is not indicated, i 
The adjective is uninflected l)oth as attribute and as predicate; I 
there is no comparative form, this idea being expressed by the con- | 
stniction or by the use ot certain particles. The personal pronouns j 
arc bt, 1; ichi, thou; h:da, we; ia, ye; their genitives serve as p«>s- ! 
sessives. The demonstratives are ene, tere (this, that), plural ede. 
iddt; ioterrogutivo hen, who ? The relative is lacking, and its place 
is supplied by circumlocutions. Tlie numerals are: i. nigen; 2, 
khoyar\ 3, gurhan\ dbrben\ 5, tabun\ (>, jirgugan\ 7, doU)gan\ 
8, naiman\ 0, visun\ 100, df^agon', looo, minggan The 

ordinals are formed by appenfling iugar, fuger. The theme of the 
verb is seen in the imperative, as hart, grasp. The conjugation is 
rich in forms for tense and mood, but the person and number are 
with few exceptions unexprc.ssed. The present is formed from the 
theme by adding tnui (banmu?), tlie preterite by bat or luga (harihai, 
bartluga), the future by ssugat or ssk (bartssugai, banssu). The 
preterite has aJsti in the third person the terminations Usugui and 
run; the future Jia,s in the tliird person yu, and in the first ya. The 
conditional I'nds in bassu {baribassu), the precaLivo in tugai, tugn, 
the potential in sa {barlmuisa), the imperative plural in kiun, the 
gerund in the present in n. dsu {hartn, baridxu) or tala, " while, till 
{barttaltt, “ inter capienctum "), in the preterite it is lornied in gad 
{iarigad); the present part, lias klchi {hanhfchi), the past part 
{bariks’ian); the supine ends in rtt. the infinitive in khu 
(barikku, or when used siibstantivelv hart/thin). There is but one 
perfectly regulttr coniugation, and derivative forms, derived from 
the theme bv infixes, are conjugated on the same scheme. Thus 
the passive has infixed ia or hda {barikdakhu, to be grasped), the 
causative gul [barigulkhit. to Ctinse to grasji), the co-ojierative or 
sociative lisa or Ida [bariltsakhu, lo grasp together). 

I'here are no prepositions, only postpositions. Adverbs arc either 
simple particles (affirmative, negative, interrogative, modal, &c,) 
or are lonaeil by suflixos from other parts nl spoccli. There arc 
very few conjunctions; tin; relations o| clauses and sentences are 
mainly indicated by the verbal forms (part., sup., conditional, bu1 
mainly by the gerund). 

The order of words and swritunccs in construction is pretty much 
the opposite of that which we iulluw. in a simple sentence the 
indication of time and place, whether given by an adverb or a sub- 
Htantive ivith a postposition, always comes first; then comes the 
subject, always preceded by its ad jortive or genitive, then the obioci 
and other cases depending on the verb, last of all the veri) itself 
preceded by any adverbs* that lx*loii" lo it. Sn in the structure of 
0 period all caiisal, hyiiothcticiil. cnnrossi\'c clauses, which can be 
conceived as preceding the main jiredication .in point of time, or 
even as contemporarv with it, or as in anv v/av modifying it, must 
come first; the tinile verb apjxjars only at the end of the main 
predication or ajx^dosis. The period'' are. longer tluui in other 
languages; a single out- maj^ fill several iiagos, 

AoTiioKiTii’S, Grammars and dictionaries nmy l>e divided 
according to the three dialects. For East Mongolian, 1 . ]. Schmidt 
gave the first grammar (St Petersburg, 1831), and a Mongolian- 
German-Russian dictionary (St Pcteisburg, 1835). Next Jos. Koval- 
evski published in Russian a Mongolian grammar (Kasan, 1835), a 
chrestonuithy (2 vo 1 s., Kasan. 1830, 18^7). and his great Dictionnairr 
movgol-russp frun(:ni^ {\ vols., Kasan, 18.^4, We may 

mention R. Yuillc, Short Mongolian Grammar (in Mongolian), xyJo- 
graplicd at the nuasion press near Selcngin.sk beyond Lake Baikal 
(1838). A. Liobroviiikov's Russian Grammar of the Mongolian- 
Kalmuck Language (Kasan. 1840) is also very gwid. An abridg¬ 
ment of Schmidt's work is C. Puini. F.lnncnti della grammafica 
mcngolica (Florence, 1H78). A. l‘opov'a Mongolian Cnrestomathv 
apiiearod in 2 vols. at Kasan (183O). I'or the Kalmuck \vc have 
grammars hy J*o|X)\ (Kasan. 1847). Bobrovnikov, as above, and 
H, A. /.wick (s. /. ft a.), autographed at Donaueschingen (T8f,i). 
Zwick's autographed Knlmuckand German dictionarv with a printed 
German index ajipeared (s. /. el a.) in 1852; B. Jiilg's edition of the 
tales of Siddhi-kfir (Leipzig, 1866) gives a complete glossary to these 
stories. There are small Russian and Kalmuck ^’ocabularies by 
P. Smirnov (Kasiin, 1857) and C. Golstiinskvi (St Petersburg, tB6o). 
For the Buriatic we have Castren, Versurli finer burjdtiscken 
.Sprachlehre, eel. by Schiefner (1857), and A. Orlov's Russian (grammar 
of the MongoLBuriatic colloquial .language (Kasan, 1878). 

Literature ,—A clear distinction must l)C drawn between the 
higher and nobler written or Ixiok-languagc and the common or con¬ 
versational language of every-dav life. The difference between the 
two is very considerable, and may be fairly compared to that between 
the modern tSeb German book-language and Uic diUorent dialects. 
All grammars and dictionaries as yet publisUod treat only of the 
book-language; and so also, with a few exceptions, the published 
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literary documents are written ia this higher style. The exceptions 
are the Gesser-Khau, and tlie Siddhi-hir and Djcmgariad (the last 
two published by Golstunskyi). The popular or conversational 
language has been fixed in writing by A. Pozdnoev in his Russian 
work, S^imtns nf the Poptlar LitertUure of t)u Mongoliau Tribtt, 
pt, i., " ^pular Songs '' (at Hotersburg, iSSol, which contains rich 
material for the study of llic popular literature. 

The literature consists mostly of translations from llio Tibetan, 
the holy language ot Buddhism, which is still the language of the 
learned. The Tibetan Buddhist literature is itself translated from 
the Sanskrit; hence, now and then, through Mongols and Kalmncks 
we gel acquainted with Indian works the originals of which ore not 
known in Sanskrit. Such us the case, for instance, with the talcs 
of Siddhi-kflr. Many books have also been translated from the 
Chinese. Most of the writings are of a religious, historical, philo¬ 
sophical, medical, astronomical or astrological clmracter. Favourite 
subjects are foik-lorc and fairy tales. Anuuig the religious books, 
perhaps the most iraporlani is that containing the trends entitled 
ulifer uti dalai, " ocean of comparisons " (od. by t. Jacob Schmidt 
under tho title, Der Wfisr und dtr Thor, in Tibetan and German 
(St Petersburg, 1K4.I). To this may be added the boddki mar, or " the 
holv path. ' the altan gerd, " gleaming of gold," the mam nambv and 
yeriunichii yin loll, " mirror of the world,’' tMiat was known of 
poetical literature ticfore Pozrlneev is scarcely worth mentioning. 
In some parts of the historical and narrative literature we find, 
wherever the narrative takes a higher flight, an admixture of poetical 
diction. The poetry appears in a certain paiallelusm of the phrases, 
with a return either of the .same endings (rhyme) or of the same 
words frcfraiii). Freqiientlv we find, beside.s the rhyme or refrain, 
alliter.ation. The essay of H. C. von der Gabelentz in Z. f. d. Kunde 
des Morgenlr.ndes, 1. 20^17, " Kiniges iiber raongolische Pocsie,” has 
Iwn superseded by the work oi i’o/rineev. 

Among historical works a high place is due to that composed by 
the trilus] pnnee, Sanang Setzen, in tlie middle of the 17th century 
{GeschirMe d/ir Ost-Mnngnlen und Hires Fiirstenhauscs, Mongolian and 
German, by I. J. Schmidt, St Petersburg, 1829), and to the Allan 
tohtr.hi, t.e. " golden knob ” or “ pririous contents " (text and Russian 
trans. by the l,iima Galsang Gomlioyev, St Petersbiiig, 185S). Of 
folk-lore and fairy Piles, we h.sve the legend of the hero Cesser- 
Khan (text e(l. by I. J. Schmidt, St Petersburg, 1830, and German 
version, 1839; c(. Schott, Veber die Safe r. Oeser-Khan, Berlin, 
1831, and B. Jiiig in the Transartions ol the Wiiraburger Philol. 
Versam. of 18(18, pp. 58 sqc]., Leipzig, 18(19); aucl the laics alxiut 
Ardski Pordshi (Russian version by GalsangGomlxiyev.St Petersburg, 
1858; text and German trans. hy B. Jiilg, Innsbruck, 1867, i8fi8j. 
A favourite book is the talus ol Siddhi-kflr, bu.sud on the Sanskrit 
Vetdla pawhavinfoti (Russian trans. hy Gal.sungGomhoyev, St Peters¬ 
burg, 18&5, nine oi the tales in Mongolian and German, by B. Jiilg, 
Innsbruck, iSr.g), The fuller collertion of the.se tales in Kalmuck first 
became known by the German tran.s. of B. Bcrgmann in vol. i. of his 
Nomadische Siteiferricn tinlerd. Kalmuketi (4 vols., Riga, 1804,1805); 
an autographod edition in the vulgar dmlect was pubhshoil by 
C. Golatuaskyi (Si Petersburg, i8()4); text and German trans. with 
glossary by B. Jiilg (Lcipzi,c:i, i8fi(j). A poetic heroic story is the 
Djangariad, extracts from which were given by Bergmann {op. cil., 
IV. i8r sqq.); a complete Russian version by A. Bobrovnikov (Si 
Petersburg, 1854): aGerman version by F'. v. Rrdinanii inZJJ.M.G., 
1H57 (Kalmuck text by Golstunskyi, St Petersburg, 18(14). simiJar 
ixicm is the history of Uliasha Khuntaidshi and his war with the 
Oirad, Kalmuck tex( and Russi.m trans. by G. Goml^ovev in his Altan 
tnbtchi as above, and text alone autographed hy Golstunskyi (St 
Petersburg, 1804). .Some books of religion lor the Christian Buriats 
(transcribed in Russian characters) represent the Bunatic dialect. 
The Russian and English Bible Societies have given us a translation 
of the whole Bible. I. J. Schmidt translated the Gowels and the 
Acts into Mongolian and Kalimick for llie Rii.ssian Bible Society 
(8 vols., St I’etersburg, 18111-1821)—a masterly work. The English 
miasiouaries, F,. Stallybras.s and V\. Swan, and afterwards R. Yuillc, 
translated llic whole Old Testament into Mongolian (rS36-t84o). 
This work was iiriiitod at 11 mission press erected at great cost for 
the purpose nenr Selenginsk, Ireyond Lake Baikal in Siberia. In 
184(1 the New Testament bv the same hands appeared at I.nndon. 

AtiTnoRiriEs.-—The richest collections o) Mongolian and Kalmuck 

rinted books and MSS. are in tlie Asiatic mu.seum ot the Sf Peters- 

urg Academy, and in the libraries of Kazan and Irkutsk; there is 
also a good collection in the royal library at Dresden. Consult in 
general, liesides the already-cited works of Bcrgmann and Pozdneev, 
P. S. Pallas, Sammlunfen historischer NachrichUn u. d, motifoliscken 
VOlherschaflen (2 vols., St Petersburg, 177(1-1801); I. J. Schmidt, 
Forschutifcn im Gebieie der dllerni . . . Ilildunfsfesehichte der 
Vblker Millelasiens, port. d. Monfolen und Ttbeier (St Petersburg 
and Leipzig, t824); B. Jiilg, " On the Present State ol Mongolian 
Researches,’’ Journ. R. As. Soc., xiv. (1882), pp. 42-O5. (B. J.) 

HONG PAI (called Mnhye by the Burmesejrthe most south¬ 
westerly of the British Shan States of Burma. Tt has an approx¬ 
imate area of 1000 .sq. m., and a population (i9<3i) of 19,351. 
The general character of the country is hilly, rising westwards 
in a gentle slope from the chief stream, the Nam Hpilu or Balu. 
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This is navigable for native boats throughout the year to the 
point where it sinks underground in Karen-ni. The chief culti¬ 
vation is rice, with about two acres of dry or hill rice to one of wet 
bottom. The hill fields are left fallow for ten years after two 
years’ cultivation. The chief, the Sawbwa Hkun Y6n, held 
charge through the reigns of four Burmese kings, and submitted 
early in 1887 on the first arrival of British troops. He abdicated 
in favour of his son in 1890, and died a few years later. 

HOMQ pan (the Burmese Maingpan), a state in the eastern 
division of the southern Shan States, lying Mproximately 
between 19° 45' and 20° 25' N. and between 98“ and 99° E., 
with an area of 2299 sq. m., and a population (1901) of 16,629. 
The main state lies, except tor a few insignificant circles, entirely 
west of the Salween, hut beyond th.'tt river are the four sub¬ 
feudatory states of Mong Tun, Mong Hang, Mong Kyawt and 
Mong Hta. The only considerable area of flat land is round the 
capital, which lies in a large and fertile plain, marking roughly 
the centre of the state. From this plain rise on all sides low 
hills covered with scrub jungle, sloping up to ranges of about 
5000 ft. on nearly every side. Rice is the only crop, irrigated 
where possible; elsewhere dry cultivation prevails. The state 
has valuable teak forests on both sides of the Salween, which 
cover a considerable but undetermined area. The general 
altitude of the valleys is about 2000 ft. The capital is small, 
and has only about 200 houses. The chief is of Sawbwa rank. 

MONGREL (earliest form mengrtl, probably from the root 
nieng-, or mong-, to mix; cf. mingle, among), a dog that is 
the progeny of two different breeds, or one whose breed it is 
impossible to tell on account of the various cros.sings. In the 
case of other animals or plants it is the result of a fertile cross 
between two varieties of the same species, and so to be distin¬ 
guished from a “ hybrid," the result of a fertile cross between two 
distinct species (see Hybridism). 

MONIER-WILLIAMS, SIR MONIER (1819-1899), llritish 
orientalist, son of Colonel Monicr-Williams, surveyor-general in 
the Bombay Presidency, was born at Bombay on the 12th of 
November 1819. He matriculated at Oxford from lialliol 
College in 1837, but lefi the university on rereiving in 1839 a 
nomination for the Ea.st India Company’s rivil servirc, and 
was completing his course of training at Hailcybu^' when the 
entreaties of his mother, who had lust a sun in India, prevailed 
upon him to relinquish his nomination and return to Oxford. 
As Balliol was full, he entered University College and, devoting 
himself to the study of Sanskrit, he gained the Boden scholarship 
in 1843. After taking his degree he was appointed professor 
of Sanskrit, Persian and Hindustani at Haileybury, where hr 
remained until the abolition of the college upon the transfer of 
the government of India from the Company to the Crown. He 
taught Oriental languages at Cheltenham for ten years, and in 
i860 was elected Boden professor of Sanskrit at Oxford after a 
contest with Professor Max Muller (y.e.), which attracted great 
public interest and severe criticism, the motive of the non¬ 
resident voters, who.se suffrages turned the sr.ale',being notoriously 
not so much to put Monier-Williams in as to keep Max Muller 
out. Although, however, far inferior to his rival in versatility 
and literary talent, Monicr-Williams was in no way inferior in the 
special field of Sanskrit, and did himself and his professorship 
much honour by a succession of excellent works, among which 
may especially be named his Sanskrit-En'glish and English- 
Sanskrit dictionaries; his Indian Wisdom (1875), anthology 
from Sanskrit literature; and his translation of Sakuniala (1853), 
In his later years he was especially attracted by the subject of 
the native religions of India, and wrote popular works on Brah¬ 
manism, Buddhism and Hindui.sm. His principal undertaking, 
however, was the foundation of the Indian Institute at Oxford, 
which owes its existence entirely to him. He brought the pro¬ 
ject before the university in May 1875, and in that year and the 
following, and a§ain in 1883, visited India to solicit the moral 
and financial support of the native princes and other leading men. 
Lord Brassey came to his aid with a donation of £9000, and in 
November 1880 the institute was adopted by the university, 
but the purchase of a site and the erection of a building were fdt 


to the ^ofessor. Upwards of £30,000 was eventually collected; 
the prince of Wales, in memory of his visit to India, laid the 
foundation stone in May 1883; and the edifice, erected in three 
instalments, was finally completed in 1896. Ere this, failing 
health had compelled Monier-Williams to withdraw from the 
active duties of his professorship, which were discharged by the 
deputy-professor. Dr A. Macdonell, who afterwards succeeded 
him. Hy continued, nevertheless, to work upon Sanskrit 
philology until his death at Cannes on the 11th of April 1899. 
He had been knighted in 1886, and was made K.C.I.E. in 1889, 
when he adopted his Christian name of Monier as an additional 
surname. 

MONISH (from Gr. /adrac, alone), the philosophic view of the 
world which holds that there is but one form of reality, whether 
that be material or spiritual. The aim of knowledge is explana¬ 
tion, and the dualism or pluralism which acquiesces in recog¬ 
nizing two or more wholly disparate forms of reality has m 
so far renounced explanation (see Dualism). To this extent 
monism is justified; liut it becomes mischievous if it prompts us 
to ignore important differences in facts as they pre.sent them¬ 
selves to our intelligence. All forms of monism from Plotinus 
downwards tend to ignore personal individuality and volition,and 
merge all finite existence in the featureless unity of the AbSolute; 
this, indeed, is what inspires the passion of the protest against 
monism. Turning to the historical forms of the theory we may class 
Plotinus as a mystical monLst: he attains to the One which is the 
All by an act of mystic union raising him above the phenomenal 
sphere. Spinoza is a materialistic monist with an inconsistent 
touch of mysticism and a certain concession, more apparent than 
real, to the .spiritual side of experience. Hegel’s is an intellectualist 
monism, explaining matter, sensation, personal individuality and 
will as forms of thought. The doctrine of Schopenhauer and 
von Hartmann is a monism of cosmic will which submerges the 
indiindual no less lompletelv than Hegelianism, though in a 
different manner. Haeckel’s monism is mere materialism 
dignified by a higher title. Tho.se who maintain that all these 
forms of synthesis are hasty and superficial stand by the convic¬ 
tion that the right philosophic attitude is to accept provisionally 
the main distinctions of common sense, above all the distinction 
of personal and impersonal; but to press forward to the under¬ 
lying unity so far as experience and reflection justify. 

See Absolute; Dualism; Metafiiysics; Materialism; Idealism. 

MONITION, or Admonition (Lat. monere, to admonish), in 
English ecclesiastical law, an order requiring or admonishing the 
person complained of to do something specified in the monition, 
or appear and show cause to the contrary, ‘‘ under pain of the 
law and penally thereof." It is the lightest form of ecclesiastical 
censure, whether to clergymen or laymen, but disobedience to it, 
after it has been duly and regularly served, entails the penalties 
of contempt of court. Monitions of a disciplinary character 
arc either for the purpose of enforcing residence on a benefice, 
or in connexion with suits to restrain ritual alleged to be unlawful. 

MONITOR (from L at. monere, to warn, advise), an advisor or 
counsellor, one who warns another person as to his course of 
action, also used of things that are more or less personified, as 
conscience. The word is chiefly applied to senior pupils (also 
known as “ prefects ’’) in some of the great secondary schools in 
England; in America to senior students in certain colleges to 
whom special duties are assigned, particularly that of keeping 
order; and also to pupil teachers in English elementary schools. 
It is used in a general way of anything that gives warning, and 
in this sense is applied to a lizard of the family Moniioridae, or 
Varanidae, found in Africa and Australia, which is supposed to 
give warning of the approach of crocodiles. The name of moni¬ 
tor was also given to a particular kind of ironclad invented for 
the American navy by Captain John Ericsson (q.v.) in 1862, 
which hod a very low freeboard and revolving gun-turrets. 
The letter of Ericsson to the assistant secretary of the navy, of 
the 20th of January 1862 (quoted in the Century Dictionary), 
gives the inventor's reason for the name. “ The impregnable 
and aggressive character of this structure will Mdmonish the 
leaders of the Southern Rebellion that the batteries on the banks 



MONKi GEORGE 


of their rivers will no longer present barriers to the entrance of the 
Union forces. The ironclad intruder will thus prove a severe 
monitor to those leaders . . . ‘ Downing Street ’ will hardly 
view with indifierence this last ‘ Yankee notion,’ this monitor.” 
It is also the name of an ironclad railway truck used for carrying 
a big gun. In America the raised part of the roof of a railway 
carriage or omnibus in which the lights or ventilators are placed 
is known as a monitor roof or top. In mining the word is applied 
to a jointed nuzzle which may be turned in all directions, and is 
used in hydraulic mining. 

HONK (or Monck), GEORGE, ist Dukk of Albemarlk 
(1608-1670), second son of Sir Thomas Monk, a gentleman of 
good family but in embarrassed circumstances, was born at 
Potheridgc, near Torrington, in Devonshire, on the 6th of Decem¬ 
ber 1608. Having thrashed the under-.sheriff of the county in 
revenge for a wrong done to his father, he had to leave home, 
and naturally took to the career of arms. He served as a 
volunteer in the expedition to Cadiz, and the next year did good 
service at the Isle of Rh6. In 1620 Monk went to the Low 
Countries, then the school of war, and there he gained a high 
reputation as a leader and disciplinarian, in 1638 he threw up 
his commission in consequence of a quarrel with the civil autho¬ 
rities of Dordrecht, and came to England. He obtained the 
lieutenant-colonelcy of Newport’s regiment. During the opera¬ 
tions on the Scottish border he showed his skill and coolness in 
the dispositions by which he .saved the English artillery at 
Newburn, though himself dc.stitute of ammunition. At the 
outbreak of the Irish rebellion he was appointed colonel of Lord 
Leicester’s regiment. All the qualities for which he was noted 
through life ■ bi.s talent of making himself indispensable, his 
imperturbable temper, and his impenetrable secrecy—were fully 
displayed in this employment. The governorship of Dublin was 
vacant, and Monk was appointed by Leicester. Hut Charles I. 
overruled the appointment in favour of Lord Lambart, and 
Monk with great shrewdness gave up his claims. Ormonde, 
however, who viewed him with suspicion as one of the two oflicers 
who refu.sed the oath to support the Royal cause in England, 
sent him under guard to Ilristol. Hut he justified himself to 
Charles in person, and his soldierly criticisms on the eonduet of 
the Irish War impressed the king, who gave him a command in 
the corps sent over from Ireland during the English Ci^■il War. 
Monk was, however, soon taken prisoner, at Nantwich (1644), 
and spent the next two years in the Tower, where he found it 
difficult to live ow'ing to his want of means. The king himself 
sent him £100, a gift for which Monk himself was sincerely 
grateful. He beguiled his imprisonment by writing his Observa¬ 
tions on Military and 1 ‘oliticd Aflairs. 

Monk’s Irish experience, however, led to his release and an 
invitation to take service in the parliament’s army against the 
Irish rebels. Making a distinction like other soldiers of the time 
between fighting the Irish and taking arms against the king, 
he accepted the offer and took the covenant. At first as adju¬ 
tant-general to the Parliamentary lord-lieutenant, his old friend 
Lord Lisle, and afterwards as governor of Ulster, he rendered 
great services to his new masters. In conjunction with Colonel 
Michael Jones, governor of l>einster, he made head against the 
rebels for two years, but in the third (1649) the Parliamentarians, 
weakened by defections brought about by the execution of the 
king, were no longer able to keep the field. Losing one strong 
place after another. Monk concluded an armistice with the rebel 
Owen Roe O’Neill upon terms which he knew the parliament 
would not ratify. The convention was indeed a military 
expedient to deal with a military necessity, and although 
most of his army went over to the Royalist cause, he him¬ 
self remained faithful to his employers and returned to 
England. As he expected, parliament “ utterly disapproved ” 
of the armistice but exonerated their general. His next 
service was in Cromwell’s army in Scotland. He commanded 
a brigade at the great victory of Dunbar, and afterwards 
captured a immber of small places. When in 1651 Cromwell with 
the field army hurried southward into England to bring the 
invading Scots to battle, Monk was left behind to complete the 
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subjugation of the country. In February 165a he left Scotland 
to recruit bis broken health at Bath, and in November of the same 
year he became an admiral, or rather a “ general at sea,” instead 
of a soldier. Ten days after hoisting his nag for the first timehe 
was engaged with his colleagues, Blake and Deane, in the battle 
of PorUand (Feb. 18, 1653). In the action of June a-3 Monk 
exercised the general command after Deane’s death. A third 
battle followed on the 39th and 3otli of July, which was a decisive 
victory for the Commonwealth’s fleet (see Dutch Wars). On 
his return he married Anne Clarges, a woman of low extraction, 
often supposed to have been his mistress, “ ever a plain homely 
dowdy,” says Pepys, who, like other writers who mention her, 
is usually still less complimentary. Next year he was back in 
Scotland, methodically beating down a Royalist insurrection 
in the Highlands, and when this service was over settled down 
to a steady government of the country for the next five years. 
The timely discovery of a plot fomented by Overton, his second 
in command, in 1654, gave him an excuse for thoroughly purging 
bis army of all Anabaptists, Fifth Monarchy men, and other 
dangerous enthusiasts. It is improbable that at this time Monk 
had proposed to himself the restoration of the king, though so 
astute a diplomatist must have weighed the chances of such an 
event. His very reticence, however, caused alarm on one side and 
hope on the other. In 1655 he received a letter from Charles II., 
a copy of which he at once sent to Cromwell, who is said to 
have written to him in 1657 in the following terms : ‘‘ There be 
that tell me that there is a certain running fellow in Scotland 
called Cieorge Monk, who is said to lye in wail there to introduce 
Charles Stuart; 1 pray you, use your diligence to apprehend 
him, and send him up to me.” Monk’s personal relations with 
Cromwell were those of sincere friendship on both sides. 

During the confusion which followed Cromwell's death Monk 
remained silent and watchful at Edinburgh, careful only to 
secure his hold on his troops. At first he contemplated armed 
support of Richard Cromwell, but gave up this idea on realizing 
the young man’s incapacity for government, and renewed his 
waiting policy. In July i()59 direct and tempting proposals 
were again made to him by the king. His brother Nicholas, a 
clergyman, was employed by Sir J. Grenvil to bring to him the 
substance of Charles’s letter. No bribe, however, could induce 
him to art one moment before the right time. He liade his 
brother go hack to his books, and refused to entertain any 
proposal. But when Booth rose in Cheshire for the king, so 
tempting did the opportunity seem that he was on the point of 
joining forces with him, and a manifesto was prepared. His 
habitual caution, however, induced him to wait until the next 
post from England, and the next post brought news of Booth's 
defeat. 

For a moment he thought of retiring into private life, but 
soon Fleetwood and Lambart declared against the parliament, 
and to their surprise Monk not only refused to join them, but 
(Oct. 20, 1659) at once look measures of active opposition. 
Securing his hold on Scotland by a small but trusty corps of 
occupation, he crossed the border with the rest of his army. 
Holding Lambart in play without fighting until his army began 
to melt away for want of pay. Monk received the cominission of 
commander-in-chief of the parliament’s forces (Nov. 24). The 
navy, .some of the English garrisons and the army in Ireland 
declared for the parliament, and the army from Scotland crossed 
the Tweed on the 2nd of January 1660. It was inferior in 
number, but in all other respects superior to Lambart’s, and 
Monk slowly marched on to London, disbanding or taking over 
on his way the detachments of Lambart’s army which he met, and 
entered the capital on the 3rd of February. In all this his 
ultimate purpose remained mysterious. At one moment he 
secretly encouraged the demands of the Royalist City of London, 
at anoUier he urged submission to the existing parliament, 
then again he refused to swear an oath abjifring the house of 
Stuart, and further he hinted to the attenuated Long Parliament 
the urgent necessity of a dissolution. Lastly, acting as the stem 
military agent of the infuriated parliament, he took away the 
gates and portcullises of the city. This angered not only the 
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This is navigable for native boats throughout the year to the 
point where it sinks underground in Karen-ni. The chief culti¬ 
vation is rice, with about two acres of dry or hill rice to one of wet 
bottom. The hill fields are left fallow for ten years after two 
years’ cultivation. The chief, the Sawbwa Hkun Y6n, held 
charge through the reigns of four Burmese kings, and submitted 
early in 1887 on the first arrival of British troops. He abdicated 
in favour of his son in 1890, and died a few years later. 

HOMQ pan (the Burmese Maingpan), a state in the eastern 
division of the southern Shan States, lying Mproximately 
between 19° 45' and 20° 25' N. and between 98“ and 99° E., 
with an area of 2299 sq. m., and a population (1901) of 16,629. 
The main state lies, except tor a few insignificant circles, entirely 
west of the Salween, hut beyond th.'tt river are the four sub¬ 
feudatory states of Mong Tun, Mong Hang, Mong Kyawt and 
Mong Hta. The only considerable area of flat land is round the 
capital, which lies in a large and fertile plain, marking roughly 
the centre of the state. From this plain rise on all sides low 
hills covered with scrub jungle, sloping up to ranges of about 
5000 ft. on nearly every side. Rice is the only crop, irrigated 
where possible; elsewhere dry cultivation prevails. The state 
has valuable teak forests on both sides of the Salween, which 
cover a considerable but undetermined area. The general 
altitude of the valleys is about 2000 ft. The capital is small, 
and has only about 200 houses. The chief is of Sawbwa rank. 

MONGREL (earliest form mengrtl, probably from the root 
nieng-, or mong-, to mix; cf. mingle, among), a dog that is 
the progeny of two different breeds, or one whose breed it is 
impossible to tell on account of the various cros.sings. In the 
case of other animals or plants it is the result of a fertile cross 
between two varieties of the same species, and so to be distin¬ 
guished from a “ hybrid," the result of a fertile cross between two 
distinct species (see Hybridism). 

MONIER-WILLIAMS, SIR MONIER (1819-1899), llritish 
orientalist, son of Colonel Monicr-Williams, surveyor-general in 
the Bombay Presidency, was born at Bombay on the 12th of 
November 1819. He matriculated at Oxford from lialliol 
College in 1837, but lefi the university on rereiving in 1839 a 
nomination for the Ea.st India Company’s rivil servirc, and 
was completing his course of training at Hailcybu^' when the 
entreaties of his mother, who had lust a sun in India, prevailed 
upon him to relinquish his nomination and return to Oxford. 
As Balliol was full, he entered University College and, devoting 
himself to the study of Sanskrit, he gained the Boden scholarship 
in 1843. After taking his degree he was appointed professor 
of Sanskrit, Persian and Hindustani at Haileybury, where hr 
remained until the abolition of the college upon the transfer of 
the government of India from the Company to the Crown. He 
taught Oriental languages at Cheltenham for ten years, and in 
i860 was elected Boden professor of Sanskrit at Oxford after a 
contest with Professor Max Muller (y.e.), which attracted great 
public interest and severe criticism, the motive of the non¬ 
resident voters, who.se suffrages turned the sr.ale',being notoriously 
not so much to put Monier-Williams in as to keep Max Muller 
out. Although, however, far inferior to his rival in versatility 
and literary talent, Monicr-Williams was in no way inferior in the 
special field of Sanskrit, and did himself and his professorship 
much honour by a succession of excellent works, among which 
may especially be named his Sanskrit-En'glish and English- 
Sanskrit dictionaries; his Indian Wisdom (1875), anthology 
from Sanskrit literature; and his translation of Sakuniala (1853), 
In his later years he was especially attracted by the subject of 
the native religions of India, and wrote popular works on Brah¬ 
manism, Buddhism and Hindui.sm. His principal undertaking, 
however, was the foundation of the Indian Institute at Oxford, 
which owes its existence entirely to him. He brought the pro¬ 
ject before the university in May 1875, and in that year and the 
following, and a§ain in 1883, visited India to solicit the moral 
and financial support of the native princes and other leading men. 
Lord Brassey came to his aid with a donation of £9000, and in 
November 1880 the institute was adopted by the university, 
but the purchase of a site and the erection of a building were fdt 


to the ^ofessor. Upwards of £30,000 was eventually collected; 
the prince of Wales, in memory of his visit to India, laid the 
foundation stone in May 1883; and the edifice, erected in three 
instalments, was finally completed in 1896. Ere this, failing 
health had compelled Monier-Williams to withdraw from the 
active duties of his professorship, which were discharged by the 
deputy-professor. Dr A. Macdonell, who afterwards succeeded 
him. Hy continued, nevertheless, to work upon Sanskrit 
philology until his death at Cannes on the 11th of April 1899. 
He had been knighted in 1886, and was made K.C.I.E. in 1889, 
when he adopted his Christian name of Monier as an additional 
surname. 

MONISH (from Gr. /adrac, alone), the philosophic view of the 
world which holds that there is but one form of reality, whether 
that be material or spiritual. The aim of knowledge is explana¬ 
tion, and the dualism or pluralism which acquiesces in recog¬ 
nizing two or more wholly disparate forms of reality has m 
so far renounced explanation (see Dualism). To this extent 
monism is justified; liut it becomes mischievous if it prompts us 
to ignore important differences in facts as they pre.sent them¬ 
selves to our intelligence. All forms of monism from Plotinus 
downwards tend to ignore personal individuality and volition,and 
merge all finite existence in the featureless unity of the AbSolute; 
this, indeed, is what inspires the passion of the protest against 
monism. Turning to the historical forms of the theory we may class 
Plotinus as a mystical monLst: he attains to the One which is the 
All by an act of mystic union raising him above the phenomenal 
sphere. Spinoza is a materialistic monist with an inconsistent 
touch of mysticism and a certain concession, more apparent than 
real, to the .spiritual side of experience. Hegel’s is an intellectualist 
monism, explaining matter, sensation, personal individuality and 
will as forms of thought. The doctrine of Schopenhauer and 
von Hartmann is a monism of cosmic will which submerges the 
indiindual no less lompletelv than Hegelianism, though in a 
different manner. Haeckel’s monism is mere materialism 
dignified by a higher title. Tho.se who maintain that all these 
forms of synthesis are hasty and superficial stand by the convic¬ 
tion that the right philosophic attitude is to accept provisionally 
the main distinctions of common sense, above all the distinction 
of personal and impersonal; but to press forward to the under¬ 
lying unity so far as experience and reflection justify. 

See Absolute; Dualism; Metafiiysics; Materialism; Idealism. 

MONITION, or Admonition (Lat. monere, to admonish), in 
English ecclesiastical law, an order requiring or admonishing the 
person complained of to do something specified in the monition, 
or appear and show cause to the contrary, ‘‘ under pain of the 
law and penally thereof." It is the lightest form of ecclesiastical 
censure, whether to clergymen or laymen, but disobedience to it, 
after it has been duly and regularly served, entails the penalties 
of contempt of court. Monitions of a disciplinary character 
arc either for the purpose of enforcing residence on a benefice, 
or in connexion with suits to restrain ritual alleged to be unlawful. 

MONITOR (from L at. monere, to warn, advise), an advisor or 
counsellor, one who warns another person as to his course of 
action, also used of things that are more or less personified, as 
conscience. The word is chiefly applied to senior pupils (also 
known as “ prefects ’’) in some of the great secondary schools in 
England; in America to senior students in certain colleges to 
whom special duties are assigned, particularly that of keeping 
order; and also to pupil teachers in English elementary schools. 
It is used in a general way of anything that gives warning, and 
in this sense is applied to a lizard of the family Moniioridae, or 
Varanidae, found in Africa and Australia, which is supposed to 
give warning of the approach of crocodiles. The name of moni¬ 
tor was also given to a particular kind of ironclad invented for 
the American navy by Captain John Ericsson (q.v.) in 1862, 
which hod a very low freeboard and revolving gun-turrets. 
The letter of Ericsson to the assistant secretary of the navy, of 
the 20th of January 1862 (quoted in the Century Dictionary), 
gives the inventor's reason for the name. “ The impregnable 
and aggressive character of this structure will Mdmonish the 
leaders of the Southern Rebellion that the batteries on the banks 
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they were, indeed, convicted »t the assizes, but Collier ultimately 
procured their escape upon a point of law which the judge liad 
refused to reserve. He was elected member of parliament for 
Plymouth in the Liberal interest in 1852, and in 1859 was 
appointed counsel to the admiralty and judge-advocate to the 
fleet. In this capacity he gave in 1862 an opinion in favour of 
detaining the Confederate rams building in the Mersey, which 
would have saved his country much money and much cTedit if 
it had been acted upon. In 1863 he became solicitor-general 
and in 1868 attorney-general, and in 1869 successfully passed 
a bankruptcy bill. In 1871 he was appointed by Mr Gladstone 
one of four new judges upon the judicial committee of the privy 
council, although it was expressly provided by the act creating 
these offices that none of them should be filled by a law-officer of 
the Crown. This prohibition was evaded by making Collier a 
judge of common pleas, and transferring him after a few days 
to the privy council. This arrangement was unanimously 
condemned by public opinion, and gave the Gladstone cabinet 
a serious blow. He officiated, nevertheless, with distinction 
until his death on the 3rd of November i886, and was raised 
to the peerage as Baron Monk.swell in 1885, He was a man 
of many accomplishments, and especially distinguished as a 
amateur painter, frequently exhibiting landscapes at the Royal 
Academy and elsewhere. In his younger days he had been 
noted as a clever caricaturist. He was succeeded in the peerage 
by his elder son, Robert (b. 1845), who, after taking a first class 
in law at Cambridge, went to the bar, and beciune (1871) 
conveyancing counsel to the treasury, and (1885-188O) an 
official examiner of the High Court, and, taking to politics as a 
Liberal, under-secretary tor war (1895). younger son, 

John Collier (b, 1850), inherited his father's artistic tastes, 
and became a well-known painter, 

HONLUC, or Monti.uc, the name of a Freneh family. The 
house of Lasseran-Mansenromme, which possessed the estate 
of Mnnlue in Agenais, and took its name in the 16th century, 
is held to be a branch of the family of Muntesquiou. Marshal 
Blaise de Monlue (d. 1577). author of the Commenlaires, hud a 
son, 1 ‘icrre Bertrand, called the Capitainc I’eyrot, who perished 
in an expedition to Madeira in 1566, and another son, Fabien 
de Monlue, whose granddaughter, Jeanne dc Monlue (d, 1657), 
countess of Carmaing, princess of Chahanais, brought the estates 
of her house to the family of ICscoublcau by her marriage with 
Charles d'Escoubleau, marquess of Sourdis and Alluycs. Jean 
de Monlue, brother of the marshal, was bishop of Valence and Die, 
and distinguished himself in several embassies. He died in 
1579, leaving a natural son. Jean dr Monlue (d. 1603), seigneur 
de Balagnv. who was at first a zealous member of the League, 
but made his submission to Henry IV., and received from him 
the principality of Cambrai and the baton of a marshal of France. 

MONMOUTH, JAMES SCOTT, Duke or (1649 -1685), leader 
of his abortive insurrection against James II. in 1685, was the 
son of Lucy Walters, “ a brown, beautiful, bold but insipid 
creature,” who became the mistress of Charles 11 . during his 
exile at the Hague. He was born at Rotterdam on the gth of 
April 1649. That Charles was his father is more than doubtful, 
for Lucy Walters had previously lived with Robert Sidney (son 
of the earl of Leicester), brother of Algernon, and the boy 
resembled him very closely. Charles, however, always recog¬ 
nized him as his son, and lavished on him an almost doting 
affection. Until the Restoration he was placed under the care, 
first of Lord Crofts, by whose name he was known, and then of 
the queen-dowager, receiving his edueation to the age of nine 
from Roman Catholics, but thenceforward from IVotostant 
tutors. In July 1662 he was sent for by Charles, and at thirteen 
was placed under the protection of Lady Castlemaine and 
in the full tide of the worst influenees of the court. No formal 
acknowledgment of his relation to the king was made until his 
betrothal to Anne Scott, countess of Buccleuch, the wealthiest 
heiress of Scotland, whom he married in 1665, During 1663 he 
was made duke of Orkney, duke of Monmouth and knight of the 
Garter, and received honorary degrees at both universities; and 
on his marriage he and his wife were created duke and duchess 
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of Buccleuch, and he took the surname of Scott. At court he 
was treated as a prince of the blood. In 1665 he served with 
credit under the duke of York in the sanguinary naval battle off 
Lowestoft, A captaincy in the Life Guards was given him, and 
in 1670, on the death of Monk, he was made captain-general of 
the king's forces. In 1670 Monmouth was with the court at 
Dover, and it i.s affirmed by Reresby that the mysterious death 
of Charles’s sister, Henrietta, duchess of Orleans, was due to her 
husband’s revenge on the discovery of her intrigue with the duke. 
It is certain, from an entry by Pepys, that as early as 1666 he 
had established a character for vice and profligacy. He was the 
direct author of the attack in December 1670 on Sir John 
Coventry, and only a few months later received the royal jjardon 
for his share in the wanton murder of a street watclunan. 

Hitherto Monmouth had been but the spoiled child of a wicked 
court. Now, however, by no act or will of his own, he began to 
be a person politically important. As early as 1662 the king’s 
excessive fondness for him hud caused anxiety. Even then the 
fear of a “ difference ” between Monmouth and James, duke of 
York, exercised men’s minds, and every caress or promotion 
kept the fear alive. Who could tell but that, in default of legiti¬ 
mate issue from his queen, Charles might declare Monmouth 
himself his lawful son ? A civil war would be the certain conse¬ 
quence. Soon alter 1670 the matter took a more serious aspect. 
The anti-popery spirit was rapidly becoming a frenzy, and the 
succession of James a probability and a terror. Charles was 
urged to legitimize Monmouth by a declaration of his marriage 
with Lucy Walters. He returned answer that, much as he loved 
the duke, he would rather see him hanged at 'I’ybum than own 
him for his legitimate son. Every attempt, however, was hence¬ 
forth made, especially by Shaftesbury, to accustom people to 
this idea, and his position was emphasized by James’s second 
marriage, with the Roman Catholic princess Mary of Modena. 
]*’rom this time his popular title was ‘‘ the Protestant duke.” 
In 1674 he was made ‘‘ commandcr-in-cliief ”; and in connexion 
with this another unsuccessful attempt, graphically described 
in Clarke's Life of. James, was made to gain from Charles a tacit 
admission of his legitimacy. At .Shaftesbury’s instance he was 
placed in command of the army employed in 1675 against 
the Scottish Covenanters, and was present at Buthwell Bridge 
(June. 22, 1679). In 1678, when Charles was driven into war 
with Ixiuis, Monmouth took the command of the English contin¬ 
gent , and again gained credit for personal courage at the battle of 
St Denis, On his return to London England was in the throes of 
the popish terror. The idea of securing the Prote.stant succes¬ 
sion by legitimizing Monmouth again took shape and was eagerly 
pressed on by ShaJtesbury; at the time it seemed possible that 
surre.ss would wait on the audacity. 

The pensionary parliament was dissolved in |anuary 1678- 
1679, and was succeeded by one still more determined in its anti- 
popery- spirit. To avoid the storm, and to save, if possible, his 
brother's interests, Charles instructed him to leave the country. 
James retired to Brussels, the king Inning previously signed a 
declaration that he “ never was married, nor gave contract to 
any woman whatsoever hut to my wife Queen Catherine.” In 
the summer of 1679 the king suddenly fell ill, and the dangers of 
a disputed succession became terribly apparent. The partv 
opposed to Monmouth, or rather to Shaftesbury, easily prevailed 
upon Charles to consent to his brother’s temporary return. 
When, after the king’s recovery, James went back to Brussels, 
he received a promise that Monmouth too should be removed 
from favour and ordered to leave the country. Accordingly, 
in September 1679, the latter repaired to Utrecht, while shortly 
afterwards James's friends so far gained ground as to obtain for 
him permission to reside at Edinburgh instead of at Brussels. 
Within two months of his arrival at Utrecht Monmouth secretly 
returned to England, arriving in London on thf 27th of Novem¬ 
ber. Shaftesbury had assiduously kept alive the anti-popery 
agitation, and Monmouth, as the champion of Protestantism, 
was received with every sign of popular delight. The king 
appeared to be greatly incensed, deprived him of all his offices, 
and ordered him to leave the kingdom, at once. This he refused 
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This is navigable for native boats throughout the year to the 
point where it sinks underground in Karen-ni. The chief culti¬ 
vation is rice, with about two acres of dry or hill rice to one of wet 
bottom. The hill fields are left fallow for ten years after two 
years’ cultivation. The chief, the Sawbwa Hkun Y6n, held 
charge through the reigns of four Burmese kings, and submitted 
early in 1887 on the first arrival of British troops. He abdicated 
in favour of his son in 1890, and died a few years later. 

HOMQ pan (the Burmese Maingpan), a state in the eastern 
division of the southern Shan States, lying Mproximately 
between 19° 45' and 20° 25' N. and between 98“ and 99° E., 
with an area of 2299 sq. m., and a population (1901) of 16,629. 
The main state lies, except tor a few insignificant circles, entirely 
west of the Salween, hut beyond th.'tt river are the four sub¬ 
feudatory states of Mong Tun, Mong Hang, Mong Kyawt and 
Mong Hta. The only considerable area of flat land is round the 
capital, which lies in a large and fertile plain, marking roughly 
the centre of the state. From this plain rise on all sides low 
hills covered with scrub jungle, sloping up to ranges of about 
5000 ft. on nearly every side. Rice is the only crop, irrigated 
where possible; elsewhere dry cultivation prevails. The state 
has valuable teak forests on both sides of the Salween, which 
cover a considerable but undetermined area. The general 
altitude of the valleys is about 2000 ft. The capital is small, 
and has only about 200 houses. The chief is of Sawbwa rank. 

MONGREL (earliest form mengrtl, probably from the root 
nieng-, or mong-, to mix; cf. mingle, among), a dog that is 
the progeny of two different breeds, or one whose breed it is 
impossible to tell on account of the various cros.sings. In the 
case of other animals or plants it is the result of a fertile cross 
between two varieties of the same species, and so to be distin¬ 
guished from a “ hybrid," the result of a fertile cross between two 
distinct species (see Hybridism). 

MONIER-WILLIAMS, SIR MONIER (1819-1899), llritish 
orientalist, son of Colonel Monicr-Williams, surveyor-general in 
the Bombay Presidency, was born at Bombay on the 12th of 
November 1819. He matriculated at Oxford from lialliol 
College in 1837, but lefi the university on rereiving in 1839 a 
nomination for the Ea.st India Company’s rivil servirc, and 
was completing his course of training at Hailcybu^' when the 
entreaties of his mother, who had lust a sun in India, prevailed 
upon him to relinquish his nomination and return to Oxford. 
As Balliol was full, he entered University College and, devoting 
himself to the study of Sanskrit, he gained the Boden scholarship 
in 1843. After taking his degree he was appointed professor 
of Sanskrit, Persian and Hindustani at Haileybury, where hr 
remained until the abolition of the college upon the transfer of 
the government of India from the Company to the Crown. He 
taught Oriental languages at Cheltenham for ten years, and in 
i860 was elected Boden professor of Sanskrit at Oxford after a 
contest with Professor Max Muller (y.e.), which attracted great 
public interest and severe criticism, the motive of the non¬ 
resident voters, who.se suffrages turned the sr.ale',being notoriously 
not so much to put Monier-Williams in as to keep Max Muller 
out. Although, however, far inferior to his rival in versatility 
and literary talent, Monicr-Williams was in no way inferior in the 
special field of Sanskrit, and did himself and his professorship 
much honour by a succession of excellent works, among which 
may especially be named his Sanskrit-En'glish and English- 
Sanskrit dictionaries; his Indian Wisdom (1875), anthology 
from Sanskrit literature; and his translation of Sakuniala (1853), 
In his later years he was especially attracted by the subject of 
the native religions of India, and wrote popular works on Brah¬ 
manism, Buddhism and Hindui.sm. His principal undertaking, 
however, was the foundation of the Indian Institute at Oxford, 
which owes its existence entirely to him. He brought the pro¬ 
ject before the university in May 1875, and in that year and the 
following, and a§ain in 1883, visited India to solicit the moral 
and financial support of the native princes and other leading men. 
Lord Brassey came to his aid with a donation of £9000, and in 
November 1880 the institute was adopted by the university, 
but the purchase of a site and the erection of a building were fdt 


to the ^ofessor. Upwards of £30,000 was eventually collected; 
the prince of Wales, in memory of his visit to India, laid the 
foundation stone in May 1883; and the edifice, erected in three 
instalments, was finally completed in 1896. Ere this, failing 
health had compelled Monier-Williams to withdraw from the 
active duties of his professorship, which were discharged by the 
deputy-professor. Dr A. Macdonell, who afterwards succeeded 
him. Hy continued, nevertheless, to work upon Sanskrit 
philology until his death at Cannes on the 11th of April 1899. 
He had been knighted in 1886, and was made K.C.I.E. in 1889, 
when he adopted his Christian name of Monier as an additional 
surname. 

MONISH (from Gr. /adrac, alone), the philosophic view of the 
world which holds that there is but one form of reality, whether 
that be material or spiritual. The aim of knowledge is explana¬ 
tion, and the dualism or pluralism which acquiesces in recog¬ 
nizing two or more wholly disparate forms of reality has m 
so far renounced explanation (see Dualism). To this extent 
monism is justified; liut it becomes mischievous if it prompts us 
to ignore important differences in facts as they pre.sent them¬ 
selves to our intelligence. All forms of monism from Plotinus 
downwards tend to ignore personal individuality and volition,and 
merge all finite existence in the featureless unity of the AbSolute; 
this, indeed, is what inspires the passion of the protest against 
monism. Turning to the historical forms of the theory we may class 
Plotinus as a mystical monLst: he attains to the One which is the 
All by an act of mystic union raising him above the phenomenal 
sphere. Spinoza is a materialistic monist with an inconsistent 
touch of mysticism and a certain concession, more apparent than 
real, to the .spiritual side of experience. Hegel’s is an intellectualist 
monism, explaining matter, sensation, personal individuality and 
will as forms of thought. The doctrine of Schopenhauer and 
von Hartmann is a monism of cosmic will which submerges the 
indiindual no less lompletelv than Hegelianism, though in a 
different manner. Haeckel’s monism is mere materialism 
dignified by a higher title. Tho.se who maintain that all these 
forms of synthesis are hasty and superficial stand by the convic¬ 
tion that the right philosophic attitude is to accept provisionally 
the main distinctions of common sense, above all the distinction 
of personal and impersonal; but to press forward to the under¬ 
lying unity so far as experience and reflection justify. 

See Absolute; Dualism; Metafiiysics; Materialism; Idealism. 

MONITION, or Admonition (Lat. monere, to admonish), in 
English ecclesiastical law, an order requiring or admonishing the 
person complained of to do something specified in the monition, 
or appear and show cause to the contrary, ‘‘ under pain of the 
law and penally thereof." It is the lightest form of ecclesiastical 
censure, whether to clergymen or laymen, but disobedience to it, 
after it has been duly and regularly served, entails the penalties 
of contempt of court. Monitions of a disciplinary character 
arc either for the purpose of enforcing residence on a benefice, 
or in connexion with suits to restrain ritual alleged to be unlawful. 

MONITOR (from L at. monere, to warn, advise), an advisor or 
counsellor, one who warns another person as to his course of 
action, also used of things that are more or less personified, as 
conscience. The word is chiefly applied to senior pupils (also 
known as “ prefects ’’) in some of the great secondary schools in 
England; in America to senior students in certain colleges to 
whom special duties are assigned, particularly that of keeping 
order; and also to pupil teachers in English elementary schools. 
It is used in a general way of anything that gives warning, and 
in this sense is applied to a lizard of the family Moniioridae, or 
Varanidae, found in Africa and Australia, which is supposed to 
give warning of the approach of crocodiles. The name of moni¬ 
tor was also given to a particular kind of ironclad invented for 
the American navy by Captain John Ericsson (q.v.) in 1862, 
which hod a very low freeboard and revolving gun-turrets. 
The letter of Ericsson to the assistant secretary of the navy, of 
the 20th of January 1862 (quoted in the Century Dictionary), 
gives the inventor's reason for the name. “ The impregnable 
and aggressive character of this structure will Mdmonish the 
leaders of the Southern Rebellion that the batteries on the banks 
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the sfncerity of his “ conversion ” declared that he cared only 
for his life and not for his soul. 

He met his death on the scaffold with calmness and dignity. 
In the paper which he left signed, and to which he referred in 
answer to the questions wherewith the busy bishops plied him, 
he expressed his sorrow for having assumed the royal style, 
and at the last moment confessed that Charles had denied to 
him privately, as he had publicly, that he was ever married to 
Lucy Walters. He died at the age of thirty-six, on the 15 th of 
July 1685. 

Monmouth had four sons and two daughters by his wife, 
who in 1688 married the 3rd Lord Cornwallis and died in 1732. 
The elder of the two surviving sons, James, earl of Dalkeith 
(1674-1705), had a son Francis (1695-1751), who through his 
grandmother inherited the title of duke of Buccleuch in 1732, 
and was the ancestor of the later dukes. The younger son, 
Henry (1676-1730), was created earl of Deloraine in 1706, and 
rose to be a major-general in the army. 

The best accounts of Monmouth's career, apart from the modern 
histories, are G. Roberts's detailed Life (184^1), the articles in the 
Diet. Nat. Biog. (by A. W. Ward) and in Collins's Peerage, and the 
Correspondence of Lord Clarendon with James, Earl of Abingdon, 
1683-1085 (Clarendon Press, 1890). For the rebellion, Lord Grey's 
Secret Hxstory {1754) should be consulted. See also Evelyn's and 
Pepys's Diaries, &c. 

MONMOUTH, ROBERT CAREY, 1ST EARL OF (c. 1560-1639), 
youngest son of Henry Carey, ist Baron Hunsdon, chamberlain 
and first cousin of Queen Elizabeth, by Anne, daughter of Sir 
Thomas Morgan, of Arkestone in Herefordshire, was bom about 
the year 1560. As a young man he accompanied several diplo¬ 
matic missions abroad and took part in military expeditions. 
In 1587 he joined in the attempt to relieve Sluys, in 1588 served 
as a volunteer against the Spanish expedition, and commanded 
a regiment in Essex’s expedition to Normandy in 1591, taking 
part in the siege of Rouen. He was knighted by Essex the same 
year for having by his intercession with the quern procured his 
recall. In the parliaments of 1586 and 1588 he represented 
Morpeth; in that of 1593, Callington: and in those of 1596 and 
1601, Northumberland. From 1593 till the end of Elizabeth’s 
reign he occupied various posts in the government of the Scottish 
borders, succeeding to his father’s appointment of lord warden 
of the marches in 1596, which he held till February 1598. In 
March 1603 he visited the court, and witnessed the queen’s 
last illness, which he described in his Memoirs. Anxious to 
recommend himself to her successor, and disobeying the orders 
of the council, he started on horseback immediately after the 
queen’s death on the morning of the 24th of March, in order to he 
the first to comnuinicate the tidings to James, arrived at Holy- 
rood late on the 26th, <ind was appointed by the king a gentleman 
of the bedchamber. But his conduct met with general and 
merited censure as “ contrary to all dcceney, good manners and 
respect,” and on James’s arrival in England he was dismissed 
from his new post. On the 23rd of February 1605, however, 
he was made governor of I’rince Charles, in 1611 his master of 
the robes, in 1617 his chamberlain, and on the 6th of February 
1622 he was created Baron Carey of Leppinglon. In 1623 he 
followed Charles to Spain, and after the latter’s succession to 
the throne he was created carl of Monmouth in 1626. He died 
on the i2th of April 1639. His eldest son Henry (1596-1661) 
succeeded him as 2nd earl of Monmouth, and on his death 
without surviving male issue the peerage became extinct. 

His Memoirs were published first by the earl of Cork and Orrery 
in 1750, a new edition, annotated by Sir Walter Scott, being jirintcil 
in 1808. 

HONHOUTH (Welsh Mynwy), a municipal and contributory 
parliamentary borough, and the county town of Monmouthshire, 
England, 18 ra. S. of Hereford, on the Great Western railway. 
Pop. (1901), 5095. It is picturesquely situated at the confluence 
of the Wye and the Monnow, between the two rivers, and is 
almost surrounded by hills. Portions of the town walls remain, 
and there is a picturesque old gateway on the Monnow bridge; 
but there are only insignificant ruins of the castle, which was 
originally a Saxon fortress, and was twice taken by the Parlia¬ 


mentary forces during the Civil War. Besides the churches— 
that of St Mary, completed in 1882 on an ancient site, and the 
chapel of St Thomas, a late Norman structure—the principal 
buildings are the town hall, the Rolls Hall, and the free grammar- 
school, which was founded in 1614, and educates about 150 boys 
on the usual lines of a public school. A statue of Henry V., 
who was born in its castle, stands in the market-place. With 
Newport and Usk, Monmouth forms the Monmouth parlia¬ 
mentary district of boroughs, returning one member. 

Monmouth (Monemuta) from the coincidence of position is 
supposed to be the Blaestium of Antoninus. Situated between 
the Severn and the Wye, its strategic imprartance was early 
recognized by the Saxons, who fortified it against the Britons, 
while in later years it played a leading part in Welsh border 
warfare. At the time of the Domesday Survey the castle was 
in the cu.stody of William Fitz Baderon. Henry III. granted it, 
together with the lordship of the borough, to his son Edmund 
Crouchback, through whose descendants both borough and 
castle passed into the duchy of Lancaster. Since the j8th 
century the dukes of Beaufort have been lords of the borough. 
Monmouth was a borough by prescription as early as 1256, and 
was governed by a mayor in 1461, but was not incorporated 
until 1550 under the title of “ Mayor, Bailiffs and Commonalty.” 
This charter was confirmed in 1558, 1606 and 1666, a recorder 
and town clerk being added to the constitution. In accordance 
with the act of 1535-1536 Monmouth as county town obtained 
the right of representation in parliament; the earliest returns 
existing are tor 1553, since which date one member has been 
returned regularly. Wednesday and Saturday markets were 
confirmed to Monmouth in 1550, with the further proviso that 
no others were t<. be held within five miles of the borough. 
Friday is now the weekly market-day. At the same time 
an annual three-days' fair, which still exists, was granted on 
Whit-Tuesday and successive days. During the i6th and 17th 
centuries the manufacture of Monmouth caps was an important 
industry, fostered by legislation and mentioned by Fuller in his 
Worthies of En^lcmd. 

See Charles Heath; The Toam of 'Monmouth (Monmouth, 1804) 

MONMOUTH, a city and the county-seat of Warren county, 
Illinois, in the W. part of the state, about 40 m. S. of Rock 
Island. Pop. (1890), 5036; (1900), 7460 (594 foreign-born); 
(1910), 9128. It is served by the Chicago, Burlington & Quincy 
and the Iowa Central railways, and by electric railways to Gales¬ 
burg and to Rock Island. The city is the seat of Monmouth 
College (1856; United Prc.sbytcrian), which in 1908 had 28 
instructors and 454 students. Among the public buildings and 
institutions are the county court-house, the federal building, a 
hospital, and the Warren county library (1836). Monmouth is 
situated in a good farming region, and cattle, swine and ponies 
are raised in the vicinity. The city has various manufactures. 
Monmouth was settled about 1824, first incorporated as a village 
in 1836, chartered as a city in 1852,and in 1882 reorganized under 
a general state law. 

MONMOUTH, BATTLE OF (1778), a battle in the American 
War of Independence. The prn.spect of an alliance between 
France and America in 1778 induced the British to concentrate 
their forces. Sir Henry Clinton, who had succeeded Sir W. 
Howe in command, determined to abandon Philadelphia, 
captured in the previous year, and move his troops direct to 
New York through New Jersey. Washington, who had spent 
the winter at Valley Forge, Pennsylvania, and had materially 
recruited his army, immediately marched to intercept the British, 
and overtook them near Monmouth Court House (now Freehold), 
New Jersey, on the 28lh of June 1778. A strong detachment of 
Americans under General Charles Lee was sent forward to harass 
the enemy’s rear and if possible cut off a portion of their long 
baggage train. Clinton strengthened his jearguard, which 
turned upon the Americans and compelled them to retreat. 
When Washington, who was well up with his main body, heard 
of Lee’s retreat, he spurred forward and exerted himself in 
forming a strong line of battle in case the British continued their 
[ determined attack. Warm words passed between Washington 
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and Lee, which subsequently led to the latter’s court raartial 
and suqtension for a year. The readjusted American line was 
composed of the divisions of Lafayette, Greene, Alexander and 
Patterson, while Wayne’s brigade, which had been in Lee's 
advance from the first, was posted in a favourable position. 
The British attacked this line and a warm, though brief, engage¬ 
ment ensued. Both sides encamped at night on the ground 
occupied. The British, having accomplished their object in 
delaying Washington’s pursuit, continued their march the next 
day towards New York. Washington turned to the left, crossed 
the Hudson above, and encamped for the remainder of the season 
at White Plains, New York, within striking distance of the city. 
Each side suffered about the same loss in the battle, that of the 
British being 400 (60 due to sunstroke), the American somewhat 
less. In this engagement Lieut.-Colonel Henr>’ Monckton (i 740 - 
1778) of the British Grenadiers was killed in leading a charge. 

MONMOUTHSHIRE, a western border county of England, 
bounded E. by Gloucestershire, N.K. by Herefordshire, N.W. 
by Brecknock, W. and S.W. by Glamorganshire (Wales), and 
S. by the estuary of the river Severn. ’The area is 534 sq. m. 
The surface is varied, and in many districts picturesque, especi¬ 
ally along the valley of the Wye, and between that river and 
the Usk. In the west and north the hills rise to a considerable 
height, and this mountain region encircles a finely undulating 
country. The highest summits are Sugar Loaf (1955 ft.), 
Blorenge (1838). and Skirrid Fawr (j6oi), summits of the hills 
which almost encircle tlie town of Abergavenny. On the other 
hand, along the shore of the Severn estuary on either side of 
the Usk, arc two extensive tracts of marshland, called the 
Caldicot and Wentlloog levels, stretching from Cardifl to 
I'ortskewct, and protected from fhundations by strong embank¬ 
ments. The principal rivers arc the Wye, which forms the 
greater part of the eastern boundary of the county with Glouces¬ 
tershire, and falls into the Severn; the Monnow, which forms a 
portion of its boundarv with Hercfordsiiirc, and falls into the 
Wye at the town of Monmouth; the Usk, which rises in Breck¬ 
nock, and flow.s southward through the centre of the county; 
the Ebbw, which rises in the nbrth-west, and enters the estuary 
of the Usk below Newport; and the Khymney, which rises in 
Brecknock, and, after forming the boundary between Monmouth 
and Glamorgan, enters the Bristol Channel a little ea.st of Cardiff. 
Salmon abound especially in the Wye and the Usk, and trout arc 
plentiful in many of the streams. 

Geohgy.—'thc oldest rocks in the County are the Silurian .strata 
(Wenlock Shale and Limestone, and Ludlow Beds) which lorm 
an extensive antichno at Usk; a smaller inlier ajifrars at Rnmney, 
on the south-west borders of the county noar Cardiff. 'I'liese beds 
dip under the Old Ked Sandstone, a great series of red marls, 
sandstones and concretionary limestones (coiristunes) which occupies 
the north-easteru part o( the county; the highest beds contain 
grits and conglomerates which give rise to bold escarpments "and 
lofty plateaux (I’.g. the Sugar Loaf and Skirrid Fawr) alongside tlie 
oiiterop of the Cvboniieroiis Limestone. The western part of the 
county, between Pontyiiool and llie river Kbyrancy, is occupied 
by the eastern end of tin- great South Wales coal-tiold, where the ] 
Carboniferous Liiiicstoiie, Millstone Grit and Coal Measures (Lower 
Coal Series, Peimant Sandstone and tJjrpei Coal Series) dip west¬ 
ward and succeed each otlier from east to west. The Coal Measures 
abound m coal-seam-s and iruustone, and their dense!/ populated 
valleys otter a marked contrast to the agricultural and pastoral 
districts of the rest of the county. The Carboniferous Limestone 
comes in again in the south-east near Chepstow', and has imparted 
its characteristic scenery to the lower reaches of the Wye. After 
a prolonged mterval, during which these older lormations were 
folded, faulted, upheaved, and finally carved by erosion into hills 
and valleys, the southern portion of the region was submerged 
beneath the waters of the Triassic lake in which the Keuper Marls 
were deposited. These consist of red conglomerates and marls 
which wrap round the heights and fill up the hollows among the 
older rucks to the south-west of Chepstow, and the subsidence 
continuing, admitted tte waters of the Jurassic sea which deposited 
the fussillfcrous Rha^c and Lias limestones and shales of I.lanwem 
and Cioldclifi nc^MVkport. Glacial gravel and houldcr-day are 
found in the vaBlyik find n broad tract of alluvium borders the 
.shores of the BrMpl^jStannel. 

/Igricullure. —Aking-the Severn shore the" soil is deep and loamy, 
and admirably sfUteil Jbr the growth of trees. The most fertile 
land is tiiat lestftw on the Red St-mdstone, especially along the 
banks of the Usk,nrhere wheat of fine quality is raised. In the 


mountainous regions more attention is paid to grasiag than to 
the raising of crops. There are a considerable number of dairy 
farms, but sheep-farming is much more largely foibwed. Only 
about seven-tenths of the total area of file county is under cultiva¬ 
tion. There is a large extent of hill pasture, and a considerable 
acreage under orchards. 

Mining .—Tlie coal-mines and iron-works which Monmouthshire 
shares with South Wales are very important. They occur in the 
wild and mountainous western part of the county, where a scries 
of upland valleys, running parallel from N.N.W. to S., has 
each its populous mining townships and railways, which have in 
many cases necessitated remarkable engineering works—such as 
the great Crumlin viaduct. These valleys, in order irom east to 
west, with the princip.al townships in each, arc as follow ; Afon 
Lwyd (Panteg, Pontypool, Aborsychan and Blaenavon); Ebbw 
Fach (Abertillc^, Nantyglo and Blaina), joining the Ebbw (Kisca, 
Ebbw Vale); Sirhnwy (Bedwellty and Tredegar); llhymiiey (New 
Tredegar and Hhymnoy). Besides coal, a considerable quantity 
of fire clay and some iron arc raised. 

Communioations .—The pnncipial railway serving the county is 
the Great Western, but in the milling districts there arc also various 
branches ol the London and North-Western, Rhyniney and Brecon 
and Merthyr systems. The Crumlin Canal from the Khbw Vallej 
and the Monmouthshire Canal from Pontypool converge iipoii 
Newport, which is the principal port in the county. The Brecon 
Canal runs north irom Pontypool into the valley of the Usk. 

Populalim and Administration .—The area of the ancient 
county is 34t,()88 acres, with u po|iulation in 1891 of 252,41b, 
and in 1901 ol 292,317. The area of the administrative county 
is .349,712 acres. The county comprises ti hundreds. The 
municipal boroughs arc Ahergaveiiny (pop. 7795), Monmouth 
( 5 °ys)' tibrf Newport, a county borough (67,270). The following 
arc urban dLstricts: Ahercarn (12,607), Ahcrsychan (17,768), 
Abertillcry (21,945), Bedwellty (9988), Blaenavon (10,^19), 
Cuerleon (13O7), Chepstow (3067), Ebbw Vale (20,994), Lliin- 
frechfa, Upper (2979), Llantarnam (5287), Mj-nyddislwyn 
( 3837 ). Nantyglo and Blaina (13,489), I’anteg(7484), Pontypool 
(6126), Rhymncy (7915), Risca (96(11), Tredegar (18,497), and 
Usk (1476). Monmouthiihirc is in the Oxford circuit, and 
assizes are held at Monmouth, ft lues oni' rourt of quarter 
sessions, and is divided into ii pelt)' .ses.sional divisions. The 
boroughs of Monmouth and Newiiort have commissions of the 
peace, but no .separate court of quarter sessions. The parlia- 
mentar)' division.s are the northern, western and southern, each 
returning one iiiemher; and the Monmouth district of parlia¬ 
mentary boroughs, consisting of the towns of Monmouth, 
Newport and Usk, returns one member. 

History .—The district which is now Monmouthshire formed the 
VVeJ.sh kingdom of Gwen! at the time of the Heptarclt)', and, 
owing to the extraordinary courage of the Gwentians in resisting 
the repeated inroad.s of the Saxons, no permanent English settle¬ 
ment was cfiected in the district until close upon the middle of 
the 11th century. Ttie incursions of the West Saxons began in 
the 7th century, and, during the reign of Alfred, Brochmael 
and l''crmael, kings of Gwent, acknowledged Alfred as their 
lord, and sought liis protection again-st their enemies. In the 
gth and loth centuries the district was frequently harried by 
the Danes, who in 915, under Ohter and Hwald, sailed round 
Wessex and Cornwall to the mouth of the Severn and plundered 
all along the hanks of the Wye, finally taking prisoner the 
bishop of Llandaff, whom they only released on a ransom of 
£40. In 926 AJthelstan obliged the kings of the north Britons 
to meet him at Hereford and fixed the Wye its the limit of their 
territory. In 976 the Danes destroyed Caerleon, at tfiis time 
the chief town of the district. The early iith century' wa.s 
taken up with a series of interminable contests between the 
Welsh princes for the succession in South Wales, as a result 
of wliicli the Welsh Chronicle relates that in 1047 the whole 
of South Wales lay waste, and in 1049, when a fleet of Irisli 
pirates entered the Severn estuary, Griffith, the king of South 
Wales, assisted them in plundering the neighbourhood. In 
1065 Harold conquered the whole district between the lower 
reaches of the Wye and the Usk, and gave orders for the 
construction of a hunting-box at Portskewet for Edward the 
Confessor, but very shortly after Caradoc ap Griffith, with 
a large body of followers, killed all the workmen engaged in 
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the building and carried away the provisions prepared fur the 
king's reception. 

Mter the Conquest the district conquered by Harold was 
bestowed on William Fitz Osborne, earl of Hereford, who built 
Monmouth Castle, and continued the line of defence against 
the Welsh frontier along the Wye, while a second line of fortifi¬ 
cations along the Usk Valley marked the continued advance 
of the Normans, who by 1085 had subjugated almost the whole 
of Gwent. The lordship of Overwent fell to Hamelin de Baladun, 
who founded the castle and priory of Abergavenny, and from 
him pa.ssed to Brian Fitz Count and later to Walter Fitz Miles, 
earl of Hereford. The lordship of Netherwent remained for many 
centuries with the Clare family. Penhow Castle was a strong¬ 
hold of the family of St Maur or Seymour, from whom are 
descended the present dukes of Somerset, and Grosmont and 
Skenfrith Castles of the family of Braose. Gwent still ranked 
as Welsh territory at the time of the Domesday Survey, but 
the town of Monmouth, the castle of Caerleon, and the district 
of Archenfeld, are assessed under Herefordshire, and the 
three hardwicks of Llanwern, Portskcwet and Dinara under 
Gloucestershire. The Norman lords of the present county held 
their lands “ per baroniam,” so that the king’s writ did not run 
in them, and the lives and property of the poorer inhabitants 
were entirely at the mercy of these lords marchers as they were 
termed. The county still exhibits remains of no less tlian 
twenty-five Norman castles. The province of Gwent was 
formerly divided into four cantref.s, each comprising several 
commotes. Cantref Uwchcoed, or Upper Gwent, comprised the 
commotes of Erging and Ewyas, now principally in Hereford¬ 
shire, and the greater part of the present hundreds of Skenfrith, 
Abergavenny and Usk; Cantref Iscoed, or Lower or Nether 
Gwent, comprised the present hundred of Raglan and parts 
of Caldecote and Usk; Cantref Gwentiwg comprised the present 
hundred of Wentlwg; while the fourth cantref, Cantref Coch, 
now forms the Forest of Dean in Glourcstorshire. Leland, 
writing in the i6th century, describes Gwent as comprising 
the three divisions of low, middle and high “ Venteland,” 
and at this period it included no le.ss than 34 lordship 
marches, each governed by its own ancient laws and customs 
and ruled by its own lord. Under the act of 1536 for the 
abolition of the marches, the.se 24 lordships were united to 
form a shire; Monmouth was cnn.stitutcd the shire town, 
and the sheriff’s court was ordered to be held alternately at 
Monmouth and Newport. A commission was also appointed 
to divide the .shire into hundreds, which were made 6 in 
number: Abergavenny, Caldecote, Raglan, Skenfrith, Usk 
and Wentlwg, the bounds being subsequently ratified by act of 
parliament of j 542-1543. No sheriffs were actually appointed 
for Monmouthshire until 1541, and the legal authority of the 
lords marchers was not finally abolished until 1689. The art 
of 1536 did not expre.s.sly .separate the rounty from Wales, and 
it was only gradually that Monmouthshire came to be regarded 
as an English county, being included in the Oxford circuit for 
the first time in the reign of Charles 11 . 

Ecclesiastically Monmouthshire has been almost entirely included 
in the diocese of Llandaff since the foundation of that diocese in 
the 0th century. Monmouth, however, was in the diocese of Here¬ 
ford, and a lew parishes formed part of the diocese of St Davids, 
until under the statute of 183O the whole county was placed under 
the jurisdiction of the bishop of Llandaff. It contains, wholly or 
in part, 134 ecclesiastical parishes. 

The river fisheries of Monmouthshire have been famed from very 
early times, Caerleon with seven fisheries in the Wye and the Usk 
yielding a return of £7, los. at the time of the Domesday Survey. 
Coal is said to have been worked in the reign of Edward I., but 
the industry lapsed altogether until it received new life from the 
construction of the canal between Blaenavon and Newport, begun in 
1792 and completed in 1795. The first iron-workers at Pontypool 
wore a family of the name of Grant, who were succeeded in 15O5 
by Mr Richard Hanbnry. In 1740, however, Monmouthshire 
contained only two furnaces, making 900 tons annually. Fifty 
years later three new furnaces were constructed at Blaenavon, 
and from that date the industry steadily improved. 

By the act of 1536 two knights were to be returned for the shire 
and one burgess for the borough of Monmouth, but the first returns 
for the county wore made in 1547 and for the borough in 1353. 


From 1698 the boroughs of Newport and Usk returned one member 
each. Under the Rraistribution of Seats Act of 1883 the county 
now returns three members in three divisions. 

AntiguUies .—Of Norman fortresses in Monmouthshire, either 
built or taken possession of by the lords of the marches, there arc 
remains of no less than twenty-five. The more interesting and 
important arc: Caldicot, the seat of the De Bohuns, with a round 
keep of the 13th century, gatehouse and other portions, .still partly 
inhabited; Chepstow, one of the finest examples of the Norman 
fortress extant, in an imposing situation on a cliff above the Wye; 
Newport, Abergavenny, the gateway and hall of Grosmont, once 
the residence of the dukes of Lancaster; and Usk Castle, rebuilt 
by the Clares in the time of Edward IV. Raglan Ca.stle, begun in 
the reign of Henry V., is a very extensive ruin, still in good pre¬ 
servation, and of special interest as a very late example of the 
feudal stronghold. Charles 1 . resided in it after the battle of 
Naseby, and in 1640 it was delivered up to the parliamentary forces 
after a stubborn resistance of ten weeks against Colonel Morgan 
and General Fairfax. 

At the Reformation there were in Monmoutli two hospitals 
and fifteen other religious houses; but of these there arc now im¬ 
portant remains of only two—Llanthony Abbey and Tiiitem 
Abbey, both Cistercian. Llanthony Abbey in the Black Mountains 
was founded by William de 1 -acy in 1103, and the church, dating 
from about 1200, is one of the earliest examples in England of the 
Pointed style. The ruins consist of portions of the nave, transept, 
central tower and choir. Tintem Abbey (j.v.), founded by Walter 
de Clare in 1131, occupies a position of great beauty on the Wye, 
and is among the finest monastic mins in England. Of the churches, 
those chiefly worthy of mention are at Abergavenny, belonging to 
a Benedictine priory, and containing a number of old tombs; Chep¬ 
stow, partly NOrraan, and posse.wing a richly moulded doorway; 
St Woolos' Church, Newport, also Norman; the Norman chapel 
of St Thomas, Monmouth; Christchurch, principally Norman; 
Mathem, Early English, with a tablet to Tewdrig, king of Gwent 
in the bth century; ami Usk, formerly attached to a Benedictine 
priory. 

See Victoria Countv History t^MonmotUhshire] William Coxe, 
An Historical Tour in Monmouthshire, 2 pts. (London, 1801); 
N. Rogers, Memoirs on Monmouthshire (London, 1708); David 
Williams, History 0/ Monmouthshire (179b); George Ormerod, 
Strigulensia; Archaeological Memoirs relating to the District adjacent 
to the Confluence oj the Severn and the li’ye; M, E. Bagnall-Oakeley, 
Account oj the Rude Monuments in Monmouthshire (Newport, 
1889); J, A. Bradncy, A History of Monmouthshire (1904, &c,); 
also the publicai iniis ul the Caerleon Antiquarian Association. 

MONRIER, MArII(i827-i88s), French writer, wa.s born at 
Florence on the 7th of December 1827. His father was French, 
and his mother a Genevese; he received his early education 
in Naples, he then studied in Paris and Geneva, and he completed 
his education at Heidelberg and Berlin. He became professor 
of comparative literature at Geneva, and eventually vice-rector 
of the university. He died at Geneva on the 18th of April 
1885. He wrote a series of short, satirical, dramatic sketches 
collected as Theatre de marionelles (1871), and stories, notably 
Nouvelles napnlitaines (1879), numerous works on Italian history, 
a translation of Goethe’s Faust, Genive el ses poites (1873), &c. 
The first volume of his Hisloire de la litterature moderne. La 
Renaissance, de Dante d Luther (1884), was crowned by the 
French Academy. 

bee E. Rambert, Ecrivains nalionaux suisses, vol. i. (Geneva, 
1S74). 

MONNIKENDAM, a fishing village of Holland, in the province 
of North Holland, on an inlet of the Zuider Zee known as 
the Gouw Zee, 12 m. N.N.E. of Amsterdam, with which it is 
connected by steam tramway. It was once a flourishing town, 
but its quietness now is only disturbed by the advent of the 
numerous tourists who visit it in the summer, crossit^ hence 
to the island of Marken. Among the notable buildings are 
the weigh-house (17th century), the bell-tower (1591), formerly 
attached to the town hall before this was destroyed in the i8th 
century, and the church of St Nicholas, with its beautiful 
massive tower. Mention is made of this church in a document of 
1356, but it was not completed until the beginning of the 15th 
century. It contains some fine carvings, many interesting 
old tombs, and a monument of Jan Nieuwenhufzen, the founder 
of the Society for Public Welfare (Tot Nut van htt Algetneen) 
in 1785. 

MOKOOHORD (Gr. /imixop^, xavo'iv /unxruafc; med. Lat. 
monochardum), an instrument having a single string, used 
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by the ancient Greeks for tnnin? purposes and for measuring 
the scale arithmetically. 'I'he monuchord, as it travelled 
westwards during the middle ages, consisted of a lung board, 
or narrow rectangular box, over winch was stretched the single 
string; along the edge of the sound-board was drawn a line 
divided according to simple mathematical ratios to show all 
the intervals of the scale. A movable bridge was so contrived 
as to slide along over the string and stop it at will at any of 
the points marked. The vibrating length of string, being thus 
determined as on the guitar, lute, violin, &c., yielded a note 
of absolutely correct pitch on being twanged by fingers or 
plectrum. In order the better to seize the relation of various 
mtervals, a second string tuned to the same note, but out of 
reach of the bridge, was sometimes added to give the funda¬ 
mental. (K. S.) 

HONOD, ADOLPHE (1802-1856), French Protestant divine, 
was bom on the 21st of January 1802, in Copenhagen, where 
his father was pastor of the French church, fie was educated 
at Paris and Geneva, and began his life-work in 1825 as founder 
and pastor of a Protestant church in Naples, whence he removed 
in 1827 to Lyons. Here his evangelical preaching, and especially 
a sermon on the duties of communicants (“ Qui doit com- 
munier ” ?), led to his deposition by the Catholic Minister of 
education and religion. Instead of leaving Lyons he began 
to preach in a hall and then in a chapel. In 1856 he took a 
professorship in the theological college of Montauban, removing 
m 1847 Paris as preacher at the Oratoire. lie died o" Ihe 
6th of April 1856. Monod was undoubtedly the foremost 
Protestant preacher of 19th-century France. He published 
three volumes of sermoas in 1830, another. La CrcJultte de 
I'incrcduk in 1844,and two mo* in 1855. Two further volume.s 
appeared after his death. His elder brother Fr6d6ric{i794-i863) 
who was influenced by Robert Haldane, was also a distinguished 
French pastor, who with Count Gasparin founded the Union 
of the Evangelical Churches of France; and Fr6d6ric’s son 
Theodore (b. 1836) followed in liis footsteps. 

MONOD, GABRIEL (1844- ), French historian, was born 

at Havre on the 7th of March 1844. |Holphe Monod i,q,v) 
was his uncle. Having studied at HamThe went to Paris to 
complete his education, and whilst there lived with the family 
of Do Pressensd. The influence of Edmond dc Pres.sensd, a 
pastor and large-minded theologian, apd of Madame de Pressensd, 
a woman of superior intellect and refined feeling, who devoted 
her life to educational works and charity, made a greilt impres¬ 
sion on him. In 1865 he left the Ecole nomiale supdricurc. and 
went to Germany, where he studied at Gottingen and Berlin. 
The teaching of George Waitz definitely directed his studies 
towards the history of the middle ages. Returning to France 
in 1868 he was nominated by V. Duruy to give lectures on histoiy', 
following the method used in German seminaries, at the 'Ecole 
dcs hautes etudes. When the Franco-Prussian War broke out, 
Gabriel Monod, with his cousins, Alfred and Sarah Monod, 
organized an ambulanee with which he followed the whole 
campaign, from Sedan to Mans. He wrote a small book of 
memoirs of this campaign, Allmands el frarifais (1871), in 
which he spoke of the conc|uerors without bitterness; this 
attitude was all the more praiseworthy as his mother was an 
Alsatian, and he was unable to resign himself to the loss of 
Alsace and Lorraine. The war being over he returned to 
teaching. At this period of his life he wrote Grigoire de Tours 
et Marius iAvenche (1872); Fredegaire., whose history, taken 
from original MSS., he published in 1885; a translation of a 
book of W. Junghans, Histoire critique des regnes de Childerich 
et de Chlodovech, with introduction and notes (1879); itudes 
critiques sur les sources de Thistoire carolingienne (1898, ist part 
only published); and Khliographie de I'histoirede Frarice(iS$8). 
He himself said that his pupils were his best books; he intended 
to teach them ftot so much new facts as the way to study, 
endeavouring to develop in them an idea of criticism and truth. 
They showed their gratitude by dedicating a book to him in 
189^, Etudes tkistoffe du moyen age, and after his rrtirenent 
having his features engraved on a slab (see A Cadmd 


Monod, *n souvenir de son enseignement: ecole pratique des hautes 
etudes, 1868-igos, icole normale superieure, 1880-1^04. May 
26, /poy). In 1875 he founded Hie Reeue Historique, which 
rapidly became a great authority on scientific education. Some 
of his articles in this and other periodicals have been put 
together in book form, Les Mattres de Thistoire; Renan, Taine, 
Michelet (1894); Portraits et souvenirs (1897: on Hugo, Fustel 
de Coulanges, V. Duruy, &c.). 

MONODELPHIA (j.e. “ single uterus,”—in allusion to the 
fusion of at least the basal portions of this organ, and in con¬ 
tradistinction to their duality in the Didelphia, or Maisupialia), 
Cuvier's name for the group which includes all the orders of 
mammals (see Mammalia) except the Marsupialia and Mono- 
tremata; other titles for this group being Placentalia and 
Eutheria. With the Monotremata (q.v.) this group has no 
near affinity; and wliile mure nearly related to the Marsupialia 
{q.v.), in which an imperfect allantoic placenta is sometimes 
developed, it is broadly distinguished therefrom hy the invariable 
presence of a functional placenta by the aid of which the foetus 
is nourished throughout the greater portion of intra-uterine 
life. Other distinctive features by which marsupials are separ¬ 
ated from monodclphians or placcntals will be found in the 
article last mentioned. (R. L.*) 

MONOGENISTS, the term applied to those anthropologists 
who claim that all mankind is descended from one original 
stock (/ideos, single, and yivos, race), and generally from a 
single pair; while polygenists {roXvs, many) contend that 
man has had many original ancestors. Of the older school 
of scientific monogenists J. F. Blumenbach and J. C. Prichard 
are eminent representatives, as is A. de Quatrefages of the more 
modem. The great problem of the monogenist theory is to 
explain by what course of variation races of man so different 
have .sprung from a single stork. In ancient times little diffi¬ 
culty was felt in this, authorities such as Aristotle and Vitruvius 
seeing in climate and circumstance the natural cause of racial 
differences, the Ethiopian having been blackened by the tropical 
sun, &c. Later and closer observations, however, have shown 
such influences to be, at any rate, far slighter in amount and 
slower in operation than was supposed. M. de Quatrefages 
brings forward (Unite de I'espece liumaine, Paris, 1861, ch. 13) 
his strongest arguments for the variability of races under change 
of climate, &c. (action du milieu), instancing the asserted 
alteration in complexion, constitution, and chai acter of negroes 
in America, and Englishmen in America and Australia. But 
although the reality of some such modification is not disputed, 
especially as to stature and constitution, its amount is not enough 
to countervail the remarkable permanence of type displayed 
by races ages after they have been transported to climates 
extremely different from that of their former homes. Moreover, 
phy.sically different races, such as the Bushmen and the pure 
negroid types in Africa, show no signs of approximation under 
the influence of the .same climate; on the other hand, the coast 
tribes of I'icrra del Fuego and forest tribes of tropical Brazil 
continue to resemble each other, in .spite of extreme differences of 
climate and food. Darwin, than whom no naturalist could be 
more competent to appraise the variation of a species, is moderate 
in his estimation of the changes produced on races of man by 
climate and mode of life within the range of history (Descent 
of Man, pt. i. chs. 4 and 7). The .slightness and slowness of 
variation in human races having been acknowledged, a great 
difficulty of the monogeni.st theory was seen to lie in the shortness 
of the chronology with which it was formerly associated. Inas¬ 
much as several well-marked races of mankind, such as the 
Egyptian, Phoenician and Ethiopian, were much the same 
three or four thousand years ago as now, their variation from 
a single stock in the course of any like period could hardly be 
accounted for except by a miracle. This difficultywas escaped 
by the polygenist theory (see Georges Pouchet, Plurality of 
the Human Race, 1858, 2nd ed., 1864, Introd.). Two modern 
views have, however, intervened which have tended to restore, 
though under a new aspect, the doctrine of a single human 
stock. One has been the recognition of the fact that roan has 
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existed during a vast period of time, which has made it easier 
to assume the continuance of very slow natural variation of 
races. The other view is that of the evolution or development 
of species. It does not follow necessarily from a theory of 
evolution of species that mankind must have descended from 
a single stock, for the hypothesis of development admits of the 
argument that several simian species may have culminated 
in several races of man (Vogt, Lectures on Man, London, 1864, 
p. 463). The general tenden^ of the development theory, 
however, is against constituting separate species where the 
differences arc moderate enough to be accounted for as due to 
variation from a single type. Darwin’s summing up of the 
evidence as to unity of type throughout the races of mankind 
is as distinctly a monogenist argument as those of Blumenbach, 
Prichard or Quatrefages;— 

" Although the existing races of man differ in many respects, as 
in colour, hair, shape ol skull, profK>rtiona of the body, etc., yet il 
their wliolc organisation be taken into consideratioi\ they are luund 
to resemble each other closely m a inultitucle ol points. Many of 
these are so unimportant, or of so singular a nature, that il is ex¬ 
tremely improbable that they ahotilil have been indejienflently 
acquired by aboriginally disbnet species or races. The same remark 
holds good will) equal or greater lorce with re.sjiecf to the numerous 
points of mental similarity between the most distinct races of man. 
. . . Now when naturalists observe a close agreement lu mimerous 
small details of habits, tastes and <lispositmns, between tvvo or 
more domestic races, or between nearly allied nalui'.il torms, they 
use this tact a.s an argument that all are descended from a common 
progenitor who was tlius endowed, and, consorpiently, that all 
.should be classed under 1he same s))ecics. The same argument 
may be applied with much force to the races of man." (Descent of 
Man, pt. 1. ch. 7.) 

A suggestion by A. R. Walltice has pfreat importance in the 
application of the development theory to the origin of the various 
races of man; it is aimed to meet the main difficulty of the 
monogenist school, how races which have remained comparatively 
fixed in type during the long periorl of liLstortb such as the white 
man and the negro, should have, in even a far longer period, 
passed by variation from a common original. Wallace's view 
is suh.stantially that the remotely ancient representatives of 
the human race, being as yet animals too low in mind to have 
developed those arts of maintenance and social ordinances by 
which man holds his own against influences from climate and 
circumstance, were in their then wild .stiite much more plastic 
than now to external nature; so that “ natural selection " and 
other causes met with hut feeble resistance in forming ihe 
permanent varieties or races of man, whose complexion and 
structure still remain fixed in their descendants (Cnniribuiiotts 
to the Theory of Natural Selection, p. 310). 

MONOGRAM (from Late Lat. monogramma, in Late Gr. 
fiovoypafi/un', from fuh’os, single, ypa/L/nL, letter), originallv a 
cipher consisting of a single letter, now a design or mark 
consisting of two or more letters intertwined together. The 
letters thus interlaced may he either all the letters of a name, 
nr the initial letters of the Christian and surnames of a person 
for use upon note-paper, seals, &r. Many of the early Greek 
and Roman coins hear the monograms of rulers for whom or 
the towns in which they were struck. The Late Latin and 
Greek words were first applied to the signatures, which took this 
form, of the emperors of the Eastern Empire. The signatures 
of the Frankish kings also took the form of a 
monogram. The accompanving monogram, from 
a coin of Charles the Bald, is a good example 
of a “ perfect ’’ monogram, in which all the 
letters of the name Karolus can be traced 
(see Diplomatic and Autograph). The most 
famous of monograms is that known as the 
“Sacred Monogram,” formed by the conjunction of the two 
initial letters of xpurrus, Christ. The most usual form of 
this is the symbol ^, and sometimes the a (alpha) and 
u) (omega) of the Apocalyp.se were placed on either side 
of it. 'file symbol was incorporated in the Labarum {q.v.) 
when the imperial standard was christianized. The interlaced 
I.H.S. (also called “The Sacred Monogram”) apparently 
possesses no great antiquity; it is said to have been thie 
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creation of St Bernard of Siena in the middle of the 15th 
century. Monograms or ciphers were often used by the early 
printers as devices, and are of importance in fixing the identity 
of early printed books. Similar devices have been used by 
painters and engravers. The middle ages were, indeed, extremely 
prolific in the invention of ciphers alike for ecclesiastical, artistic 
and commercial use. Every great personage, every possessor of 
fine taste, every artist, had his monogram. The mason’s mark also 
was, in effect, a cipher. As the merchant Imd as a rule neitlier 
right nor authority to employ heraldic emblems, he therefore fell 
back upon pltiin simple letters arranged very much in monogram 
form. These “ merchants’ marks ” generally took the form of a 
monogram of the owner’s initials together wUli a private device. 
They nearly always contain a cross, either as a protection against 
storms or oilier catastrophes, or as a Christian murk to dis¬ 
tinguish their goods from Mahommedan traders in the East. 
There is a fine example of a i6th century gold ring witli a 
merchant’s mark in the British Museum. One of the most 
famous of secular monograms is the interlaced “ II.D." of 
Henri IL and Diane de Poitiers. U])on every building which 
tliat king erected it was sown profusely; it was stamped upon 
the buildings in the royal library, together with the bow, the 
quiver and the interlocked crescents of Diana. It has been 
argued that “ H.D.” is a misreading of “ H.C.,” which would 
naturally point to husband and wife; but the question is set at 
rest by the fact that Henri II. sometimes signed his letters to 
Diane with thik very monogram. Henri IV. invented a punning 
cipher for his mistress Gabrielle d’Estr^es, the surname lieing 
represented by a capital .S with a trait, or stroke through it. 

See F. Biiilliot, Dictionnaire des monogrammes (1832-1834,3 parts); 
G. K. Nagler, Die Monogramniisten (i 857-1X70, 5 jjarts); Kis-I’aquot, 
Dictionnaire encyctoptdique des marques et monogrammes, chiffres, &>c. 
(1893); also Du CtinRC, Clossarmm (s.v. Monogramma), with plates 
givitiK examples of the monoRr.aiTis of early popes, the emperors of 
the Western Empire, and of other kings. 

MONOLOGUE (from Gr. pwot, alone, and Xdyos, speech), a 
passage in a dramatic piece in which a personage holds the 
scene to himself and speaks unconsciously aloud. The theory 
of the monologue is that the audience overhears the thoughts of 
one who believes himself to be alone, and who thus informs them 
of what would otherwi.se be unknown to them. The word is 
also used in cases when a character on tlie stage speaks at great 
length, even though not alone, but is listened to in silence liy the 
other characters. Tlie old-fa.sliioned tragedies of the 17th and 
18th centuries greatly affected this convention of the monologue, 
which has always, however, been liable to ridicule. There is 
something of a lyrical character about the monologue in verse ; 
and this has been felt hy some of Ihe classic poets of France 
so strongly, that many of the examples in the tragedies of 
Corneille are nothing more or less than odes or cantatas. The 
monologues of Shakespeare, and those of Hamlet in particular, 
liave a bar more dramatic cliaracter, tind are, indeed, essential 
to the development of the play. Equally important arc those 
of Racine in Phedre and in Athalie. The French critics record, 
as the most ambitious examples of the monologue in two cen¬ 
turies. that of Figaro in Beaumarchais’s Le Mariage de Figaro 
and tliat of Charles V. in Victor Hugo’s llernani, the latter ex¬ 
tends to 160 lines. In the Elizabethan drama, the popularity of 
Kyd’s Spanish Tragedy, in w'hich Hicronymo spouts intermin¬ 
ably, set a fashion for ranting monologues, which are very 
frequent in Shakespeare’s immediate predecessors and contem¬ 
poraries. After 1600 the practice was much reduced, and the 
tendency of solitary heroes to pour forth columns of blank 
verse was held in check by more complex stage arrangements. 
After the Re.storation the classic tragedies of the English play¬ 
wrights again abused the privilege of monologue to such a 
degree that it became absurd, and fell into desuetude. 

MONOMOTAPA. In old maps of south-east Africa, derived 
otriginaily from Portuguese and from Dutch sources, an extensive 
region on the Cuama or Zambezi and to the south of it is styled 
regnum monomotapae. The precise character of the kingdom 
or empire tc which allusion is made has been the subjert of 
much discussion, and some modern historians have gone so far 




732 MONONGAHELA- 

BB to relegate the monometapa to the realm of myth. But 
such scepticism is unjustifioblc in view of the perfect unani¬ 
mity with which, in spite of variations of detail, all Portuguese 
writers from the beginning of the i6th century onwards reiter¬ 
ated the assertion that there was a powerful ruler known far and 
wide by that title. 

The word “ monomotapa ” is of Bantu origin and has been 
variously interpreted. Father J. Torrend, Comparative Grammar 
of the South African Bantu Languages{p. loi), renders it “ Lord 
of the water-elephants',” and remarks that the hippopotamus 
is even to the present day a sacred animal among the Karonga. 
The earliest recorded bearer of the name is Mokomba Menamo- 
tapam, mentioned by Diogo de Alca^ova in 150^) as father of 
the Kwesarimgo Menamotapam who ruled at that date over 
Vealanga, a large kingdom that included Sofala. His capital 
was called Zumubany, an obvious corruption of the term 
“ Zimbabwe,” regularly used to describe the residence of any 
important chief. The title is still found during the iHth century, 
but had probably become extinct by the beginning of the 19th 
if not earlier. Possibly its use was not confined to a .single 
tribal section, occurring as it does in conjunction with the distinct 
dynastic names of Mokomba and Mambo, but the Karanga 
is the only tribe to which the Portuguese chroniclers attribute 
it. The latter, indeed, not only refer to the territory and the 
people of the monomotapa as " Mocaranga ” {i.e. of the Karanga 
tribe), but explicitly assert that the “ emperor ” himself was a 
■' Mocaranga.” Consequently, he must have been a negro, 
and the Dominican who records the baptism of Dorn Filippe 
by a friar of the order in the middle of the 17th century actually 
states that this ” powerful king ” was a black man (“ com as 
carnes pretas ”). This alone would be sufficient to controvert 
the baseless assumption that there existed in southern Rhodesia 
a ruling caste of different racial origin from the general Bantu 
population. The events following on the murder of the Jesuit 
father Dom Gon^alo da Silveira (cf. Lusiads, x. 93) sufficiently 
demonstrate that the monomotapa, though susceptible to 
the persuasion of foreigners, was an independent potentate 
in the 16th century. The slate and ceremony of his court, 
the number of his wives, and the order and organization of his 
officials, are described by several of the chroniclers. 

It is difficult to arrive at an estimate uf the extent of territory 
over which this great negro chief exercised direct or indirect 
control. The most extravagant theory is naturally that which 
was expressed by the Portuguese advocates in connexion with 
the dispute as to the ownership of DelagoaBay. The crown of 
Portugal based its case against England on the cession of territory 
contained in a well-known treaty with the monomotapa (1629), 
and stated that this monarch’s dominions then extended nearly 
to the Gape of Good Hope. A more moderate and usual view 
is given by Diogo de Couto, who in i6i6 speaks of “ a dominion 
over all Kafiraria from the Cabo das Correntes to the great 
river Zambezi.” Several lyth-century writers extend the 
“ empire ” to the north of the Zambezi,'Bocarro giving it 
in all “a circumference of more than three hundred leagues.” 
It was “ divided among petty kings and other lords with fewer 
vassals who are called inkosis or fumos.” According to these 
authors, however, including Dos Santos, the paramountry of 
the monomotapa was impaired in the 17th century by a series 
of rebellions. His Zimbabwe, wherever it may have been in 
earlier days, was now fixed near the Portuguese fort of Masapa, 
only a short distance south of the Zambezi. A Portuguese 
garrison was maintained in it, and the -monarch himself from 
the year 1607 onwards was little more than a puppet who 
was generally baptized by the Dominicans with a Portuguese 
name. 

The only authorities of value aro the original Portuguese docu¬ 
ments collected, translated and edited by G. McC. Theal under the 
title Records of South-Eastern Africa (9 vols., London, 18941-1903). 
Reference may be made to A. Wilmot's Morromotapa (London, 1896), 
which is, however, to a large extent superseded by Thcal's far richer 
collection of material. (D. H.-M.) 

MOHOHOAHBLA, a city of Washington county, Pennsyl¬ 
vania, U.S.A., on ^ Monongahela river, 31 m. by rail 1 of 
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Pittsburg. Pop. (1890), 4096; (1900)15*73. of whom 711 were 
foreign-bom and 345 were negroes. It is served by the 
Pennsylvania and the Pittsburg & Lake Erie railways, 
and by electric railways to Pittsburg and Washington, Pa. 
Monongahela is in a cud region, and the mining of coal is its 
principal industry. It was laid out as a town in 179s by Joseph 
Parkinson, and named by him Williamsport; but it was com¬ 
monly known as Parkinson’s Ferry until 1833, when it was 
incorporated as a borough. Four years later the present name 
was adopted, and in 1873 Monongahela was chartered as a city. 
It was here that the Whisky Insurrection convention met on 
the 14th of August 1794. 

MONOPHYSITES (Gr. /lovo^wiTai), the name given to those 
who hold the doctrine that Chnst had but me (/ideot) composite 
nature (^writ), and especially to those who maintained this 
position in the great controversies of the sth and 6th centuries. 
The synod of Chalcedon {q.v.) in 451, following the lines of 
Pope Leo I.’s famous letter, endeavoured to steer a middle 
course between the so-called Nestorian and Eutychian positions. 
But the followers of Cyril of Alexandria, and with them those 
of Eutyches, saw in the Chalcedon decree of two natures only 
another form of the “ Nestorian ” duality of persons in Christ, 
and rose everywhere in opposition. For a century they were 
a menace not only to the peace of the Church but to that of 
the empire. 

The first stage of the controversy covers the seventy-five 
years between the council of Chalcedon and the accession of 
Justinian in 527. In Palestine the fanatical monks led by 
Theodosius captured Jerusalem and expelled the bishop, J uvenal. 
\\’hen he was restored, after an exile of twenty months, Theodo¬ 
sius fled to Sinai and continued his agitation among the monks 
there. In Alexandria an insurrection broke out over the super- 
session of the patriarch Diuscurus by the orthodox Proterius, 
who was killed during the struggle. Timothy Aelurus was 
chosen bishop, and a synod which he called was so powerful 
as to impress even the emperor Leo I. at Constantinople, who, 
however, deposed him as well as Peter Fullo, who at Antioch had 
usurped the sec of the orthodox bishop Martyrius. The short 
reign of Basiliscus (474-476) favoured the Monophysites, but 
the restoration of the rightful emperor Zeno marked an attempt 
at conciliation. On the advice of Acacius, the energetic patriarch 
of Constantinople, Zeno issued the Henotikon edict (482), in 
which Nestorius and Eutyches were condemned, the twelve 
chapters of Cyril accepted, and the Chalcedon Definition ignored. 
This effort to shelve the dispute was quite in vain. Pope 
Felix HI. saw the prestige of his see involved in this slighting 
of Chalcedon and his predecessor I.eo's epistle. He condemned 
and deposed Acacius, a proceeding which the latter regarded 
with contempt, but which involved a breach between the two 
sees that lasted after Acacius’s death (489), through the long and 
troubled reign of Anastasius, and was only healed by Justin I. 
in 519. The monophysite cause reached its crowning point 
in the East when .^verus.was made bishop of Antioch in 513. 
This man was the stormy petrel of the period. A law student 
who had been converted from paganism, he became a mono-i,' 
physite monk at Alexandria. Expelled from that city in 513^, 
he went with his followers to stir up strife in Constantinc^e, 
and succeeded in bringing about the deposition of the orthodox 
liishop, Maecdonius, and of Flavian, bishop of Antioch. But 
Severus himself was deprived in 518: he went back to Alex¬ 
andria, and became leader of the Phthartolatrai (see below), a 
subsection of the Monophysites. 

Justin I. was only a tool in the hands of his nephew Justinian, 
who sided with the orthodox and brought about the recon¬ 
ciliation between Rome and Constantinople. In Jerusalem, 
Tyre, and other centres also, orthodoxy was re-established. In 
Egypt, however, monophysitism was as strong as ever, and 
soon at Constantinople the arrogance of Rome caused a reaction, 
led by Theodora, the wife of the new emperor Justinian (527- 
565). Justinian himself, with the aid of Leontius of Byzantium 
(c. 485-543), a monk with a decided turn for Aristotelian logic 
and metaphysics, had tried to reconcile the Cyrillian and 
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Chalcedonian positions,but he inclined more and more towards the 
monophysite view, and even went so far as to condemn by edict 
three teachers (Theodore of Mopsuestia, Theodoret, the opponent 
of Cyril, and Ibas of Edessa) who were offensive to the monophy- 
sites. The Eastern bishops subscribed these edicts, and even 
Pope Vigilius yielded, in spite of the protests of the Western 
bishops, and at the 5th General Council (Constantinople, 553) 
agreed to the condemnation of the “ three chapters ” ■ and 
the anathematiring of any who should defend them by 
an appeal to the Definitions of Chalcedon. In the last 
years of his life (565) the emperor adopted the extreme 
Aphlhartodocetae position, and only his sudden death pre¬ 
vented this being forced on the Church. His successor, Justin II. 
took no action cither way for six or seven years, and then in¬ 
stituted a quiet hut thorough system of suppression, closing 
monophysite churches and imprisoning their bishops and 
priests. 

Meanwhile monophysitism had split into se\'eral factions. 
Of these that represented by Severus stood nearest to the 
Christology of Cyril. Their objection to Chalcedon was 
that it was an innovation, and they fullv acknowledged the 
distinctne.ss of the two natures in Christ, insisting only that 
they became indissolubly united so that there was only one 
energy (/aui xaiW; StaxSporJ; «Vcpy«ia) of Christ's will. Thus, as 
Harnack points out, “ there is no trace ol a theological differ- 
eiice between Severus and Leontius,” only a diflercucc of termin¬ 
ology and of degree of willingness to assent to the formula of 
Chalcedon. Severus laid such stress on the human infirmities 
of Christ as proving that His bod\- was like ours, created and 
corruptible (tfiOufirov) that his opponents dublied him and 
his followers Phthartolatrac -worshippers of the corruptible.- 
The school of Themistius of Alexandria extended the argu¬ 
ment to Chri.st’s human soul, which they said was, like ours, 
limited in knowledge. Hence their name Agnoctae and their 
excommunication. 

An opposite tendency was that of the Aphthartodocetae or 
Phantasiastae, represented by Julian, bishop of Halicarnassus, 
and, in his closing days, by Justinian. They held that Christ’s 
body was so inseparably united with the l.ogos os not to be. 
consubstantial with humanity; its natural attributes were so 
heightened as to make it sinless and incorruptible. An extreme 
school, the Aktistetae or Gaianists (Gaianus was bishop of 
Alexandria c. 550) even held that from the moment the Logos 
assumed the body the latter was uncreated, the human being 
transmuted into the divine nature; and the Adiaphorites went still 
further, denying, like Stephen Barsudaili, an Edessan abbot, all 
distinction of essence not even between the manhood and the 
Godhead in Christ, but between the divine and the human, and 
asserting that “ all creatures are of the same essence with the 
Creator.” 

A third variety of monophysitism was that known as Theopas- 
chitism, a name given to those who accepted the formula that 
in the death of Christ “ God had suffered and been crucified.” 
Peter Fullo introduced the.se words into the Trishagion, and 
after much controversy the council of Constantinople (553), while 
disallowing this, gave its sanction to the similar statement— 
unum cruciftxum esse ex sancia et consuhsiantiali Triiiitate. The 
development of this line of thought led in some thinkers like 
John Philoponus to a kind of tritheism. 

There is no doubt that the disintegration caused by mono¬ 
physitism largely facilitated the rapid and easy victory of 
Islam in .Syria and Egypt. The “ ethical complement ” of 
monophysitism is monothehtism (see Monotheiitbs). 

See the Histories of iJogma by A. Harnack, F. Loofs and R. 
Scelwrg; also R. L. Ottlcy, The Doctrine of the Incarnation. 

MONOPOLI, a seaport town and episcopal see of Apulia, 
Italy, in the province of Bari, from which it is 25 m. S.E. by 
rail, 30 ft. above sea-level. Pop. (1901), 22,616. The medieval 

* I.e. (i) The person and writings of Theodore of Mopsuestia, 
(a) the writings of Theodoret in defence of Nestorius, (3) the letter 
written by Ibas to the Persian Maris. 

^ iptaprit, corruptible, from destroy. 


walls are preserved and the castle dates from 155a, The harbour 
is small, the principal trade being in agricultural products. 
Close to it are rock-hewn tombs, possibly belonging to the 
ancient Gnathia (tj-v.). 

MONOPOLY (Gr. povoirwAiu or /lovoiruAtov, exclusive sale, 
from fiovot, alone, and iruActv, to sell), a term which, though 
used generally in the sense of exclusive pn.ssession, is more 
accurately applied only to grants from the Crown or from 
parliament, the private act of an individual whereby he 
obtains control over the supply of any particular article, 
being properly defined as “ engro.ssing.” It was from the 
practice of the sovereign granting to a favourite, or as a 
reward for good service, a monopoly in the sale or manufacture 
of some particular cla.ss of goods that the system of protecting 
inventions arose, and this fact lends additional interest to the 
history of monopolies (see Patents). When the practice of 
making such grants first arose it does not appear ea.sy to say. 
Sir Edward Coke laid it down that by the ancient common law 
the king could grant to an inventor, or to the importer of an 
invention from abroad, a temporary monopoly in his invention, 
but that grants in restraint of trade were illegal. Such, too, was 
the law laid down in the first recorded case, Darcy v. Alien (the 
case of monopolies, 1602), and this decision was never overruled, 
though the law was frequently evaded. The patent rolls of 
the Plantagenets show few instances of grants of monopolies 
(the earliest known is temp. Edw. III.), and we eome down to 
the reign of Henry VIIL before we find much evidence of this 
exercise of the prerogative in the case of either new inventions 
or known articles of trade. Elizabeth, as is well known, granted 
patents of monopoly so freely that the practice became a grave 
abuse, and on several occasions gave rise to serious complaints 
in the House of Commons. Lists prepared at the time show 
that many of the commonest necessaries of life were the subjects 
of monopolies, by which their price was grievously enhanced. 
That the queen did not assume the right of making these grants 
entirely at her pleasure is shown, not only by her own statements 
in answ'er to addresses from the house, but by the fact that the 
preambles to the instruments conveying the grants always 
set forth some public benefit to be derived from their action. 
Thus a grant of a monopoly to sell playing-cards is made, because 
“ divers subjects of able bodies, which might go to plough, 
did employ themselves in the art of making of cards and one 
for the sale of starch is justified on the ground that it would 
prevent wheat being wasted for the purpose. Accounts of 
the angry debates in 1565 and 1601 are given in Ilume and 
elsewhere. The former debate produced a promise from the 
queen that she would be careful in exercising her privileges; the 
latter a proclamation which, received with great joy by the 
house, reidly had but little effect in stopping the abuses 
complained of. 

In the first parliament of James I. a ‘‘ committee of griev¬ 
ances ” was appointed, of which Sir Edward Coke was chairman. 
Numerous monopoly patents were brought up before them, and 
were cancelled. Many more, however, were granted by the king, 
and there grew up a rat:e of “ purveyors,” who made use of the 
privileges granted them under the great seal for various purposes 
of extortion. One of the most notorious of these was Sir Giles 
Mompesson, who fled the country to avoid trial in 1621. After 
the introduction of several bills, and several attempts by James 
to compromise the matter by orders in council and promises, 
the Statute of Monopolies was pas.sed in 1623. This made all 
monopolies illegal, except such as might be granted by parliament 
nr were in respect of new manufactures or inventions. Upon 
this excepting clause is built up the entire English system of 
letters patent for inventions. The act was strictly enforced, 
and by its aid the evil .system of monopolies was eventually 
abolished. Parliament has, of course, never exe»eised its power 
of granting to any individual exclusive privileges of dealing in 
any articles of trade, such as the privileges of the Elizabethan 
monopolists; but the licences required to be taken out by dealers 
in wine, spirits, tobacco, &c., are lineal descendants of the 
old monopoly grants, while the quasi-monopolies enjoyed by 
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BB to relegate the monometapa to the realm of myth. But 
such scepticism is unjustifioblc in view of the perfect unani¬ 
mity with which, in spite of variations of detail, all Portuguese 
writers from the beginning of the i6th century onwards reiter¬ 
ated the assertion that there was a powerful ruler known far and 
wide by that title. 

The word “ monomotapa ” is of Bantu origin and has been 
variously interpreted. Father J. Torrend, Comparative Grammar 
of the South African Bantu Languages{p. loi), renders it “ Lord 
of the water-elephants',” and remarks that the hippopotamus 
is even to the present day a sacred animal among the Karonga. 
The earliest recorded bearer of the name is Mokomba Menamo- 
tapam, mentioned by Diogo de Alca^ova in 150^) as father of 
the Kwesarimgo Menamotapam who ruled at that date over 
Vealanga, a large kingdom that included Sofala. His capital 
was called Zumubany, an obvious corruption of the term 
“ Zimbabwe,” regularly used to describe the residence of any 
important chief. The title is still found during the iHth century, 
but had probably become extinct by the beginning of the 19th 
if not earlier. Possibly its use was not confined to a .single 
tribal section, occurring as it does in conjunction with the distinct 
dynastic names of Mokomba and Mambo, but the Karanga 
is the only tribe to which the Portuguese chroniclers attribute 
it. The latter, indeed, not only refer to the territory and the 
people of the monomotapa as " Mocaranga ” {i.e. of the Karanga 
tribe), but explicitly assert that the “ emperor ” himself was a 
■' Mocaranga.” Consequently, he must have been a negro, 
and the Dominican who records the baptism of Dorn Filippe 
by a friar of the order in the middle of the 17th century actually 
states that this ” powerful king ” was a black man (“ com as 
carnes pretas ”). This alone would be sufficient to controvert 
the baseless assumption that there existed in southern Rhodesia 
a ruling caste of different racial origin from the general Bantu 
population. The events following on the murder of the Jesuit 
father Dom Gon^alo da Silveira (cf. Lusiads, x. 93) sufficiently 
demonstrate that the monomotapa, though susceptible to 
the persuasion of foreigners, was an independent potentate 
in the 16th century. The slate and ceremony of his court, 
the number of his wives, and the order and organization of his 
officials, are described by several of the chroniclers. 

It is difficult to arrive at an estimate uf the extent of territory 
over which this great negro chief exercised direct or indirect 
control. The most extravagant theory is naturally that which 
was expressed by the Portuguese advocates in connexion with 
the dispute as to the ownership of DelagoaBay. The crown of 
Portugal based its case against England on the cession of territory 
contained in a well-known treaty with the monomotapa (1629), 
and stated that this monarch’s dominions then extended nearly 
to the Gape of Good Hope. A more moderate and usual view 
is given by Diogo de Couto, who in i6i6 speaks of “ a dominion 
over all Kafiraria from the Cabo das Correntes to the great 
river Zambezi.” Several lyth-century writers extend the 
“ empire ” to the north of the Zambezi,'Bocarro giving it 
in all “a circumference of more than three hundred leagues.” 
It was “ divided among petty kings and other lords with fewer 
vassals who are called inkosis or fumos.” According to these 
authors, however, including Dos Santos, the paramountry of 
the monomotapa was impaired in the 17th century by a series 
of rebellions. His Zimbabwe, wherever it may have been in 
earlier days, was now fixed near the Portuguese fort of Masapa, 
only a short distance south of the Zambezi. A Portuguese 
garrison was maintained in it, and the -monarch himself from 
the year 1607 onwards was little more than a puppet who 
was generally baptized by the Dominicans with a Portuguese 
name. 

The only authorities of value aro the original Portuguese docu¬ 
ments collected, translated and edited by G. McC. Theal under the 
title Records of South-Eastern Africa (9 vols., London, 18941-1903). 
Reference may be made to A. Wilmot's Morromotapa (London, 1896), 
which is, however, to a large extent superseded by Thcal's far richer 
collection of material. (D. H.-M.) 

MOHOHOAHBLA, a city of Washington county, Pennsyl¬ 
vania, U.S.A., on ^ Monongahela river, 31 m. by rail 1 of 
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Pittsburg. Pop. (1890), 4096; (1900)15*73. of whom 711 were 
foreign-bom and 345 were negroes. It is served by the 
Pennsylvania and the Pittsburg & Lake Erie railways, 
and by electric railways to Pittsburg and Washington, Pa. 
Monongahela is in a cud region, and the mining of coal is its 
principal industry. It was laid out as a town in 179s by Joseph 
Parkinson, and named by him Williamsport; but it was com¬ 
monly known as Parkinson’s Ferry until 1833, when it was 
incorporated as a borough. Four years later the present name 
was adopted, and in 1873 Monongahela was chartered as a city. 
It was here that the Whisky Insurrection convention met on 
the 14th of August 1794. 

MONOPHYSITES (Gr. /lovo^wiTai), the name given to those 
who hold the doctrine that Chnst had but me (/ideot) composite 
nature (^writ), and especially to those who maintained this 
position in the great controversies of the sth and 6th centuries. 
The synod of Chalcedon {q.v.) in 451, following the lines of 
Pope Leo I.’s famous letter, endeavoured to steer a middle 
course between the so-called Nestorian and Eutychian positions. 
But the followers of Cyril of Alexandria, and with them those 
of Eutyches, saw in the Chalcedon decree of two natures only 
another form of the “ Nestorian ” duality of persons in Christ, 
and rose everywhere in opposition. For a century they were 
a menace not only to the peace of the Church but to that of 
the empire. 

The first stage of the controversy covers the seventy-five 
years between the council of Chalcedon and the accession of 
Justinian in 527. In Palestine the fanatical monks led by 
Theodosius captured Jerusalem and expelled the bishop, J uvenal. 
\\’hen he was restored, after an exile of twenty months, Theodo¬ 
sius fled to Sinai and continued his agitation among the monks 
there. In Alexandria an insurrection broke out over the super- 
session of the patriarch Diuscurus by the orthodox Proterius, 
who was killed during the struggle. Timothy Aelurus was 
chosen bishop, and a synod which he called was so powerful 
as to impress even the emperor Leo I. at Constantinople, who, 
however, deposed him as well as Peter Fullo, who at Antioch had 
usurped the sec of the orthodox bishop Martyrius. The short 
reign of Basiliscus (474-476) favoured the Monophysites, but 
the restoration of the rightful emperor Zeno marked an attempt 
at conciliation. On the advice of Acacius, the energetic patriarch 
of Constantinople, Zeno issued the Henotikon edict (482), in 
which Nestorius and Eutyches were condemned, the twelve 
chapters of Cyril accepted, and the Chalcedon Definition ignored. 
This effort to shelve the dispute was quite in vain. Pope 
Felix HI. saw the prestige of his see involved in this slighting 
of Chalcedon and his predecessor I.eo's epistle. He condemned 
and deposed Acacius, a proceeding which the latter regarded 
with contempt, but which involved a breach between the two 
sees that lasted after Acacius’s death (489), through the long and 
troubled reign of Anastasius, and was only healed by Justin I. 
in 519. The monophysite cause reached its crowning point 
in the East when .^verus.was made bishop of Antioch in 513. 
This man was the stormy petrel of the period. A law student 
who had been converted from paganism, he became a mono-i,' 
physite monk at Alexandria. Expelled from that city in 513^, 
he went with his followers to stir up strife in Constantinc^e, 
and succeeded in bringing about the deposition of the orthodox 
liishop, Maecdonius, and of Flavian, bishop of Antioch. But 
Severus himself was deprived in 518: he went back to Alex¬ 
andria, and became leader of the Phthartolatrai (see below), a 
subsection of the Monophysites. 

Justin I. was only a tool in the hands of his nephew Justinian, 
who sided with the orthodox and brought about the recon¬ 
ciliation between Rome and Constantinople. In Jerusalem, 
Tyre, and other centres also, orthodoxy was re-established. In 
Egypt, however, monophysitism was as strong as ever, and 
soon at Constantinople the arrogance of Rome caused a reaction, 
led by Theodora, the wife of the new emperor Justinian (527- 
565). Justinian himself, with the aid of Leontius of Byzantium 
(c. 485-543), a monk with a decided turn for Aristotelian logic 
and metaphysics, had tried to reconcile the Cyrillian and 
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The females prodnce their younf; irom egf;e, which are relatively 
largo, and develop in the same manner as those oi birds and reptiles, 
a portion only of the yolk segmuntmg to form the embryo, while the 
remainder serves for the nutriment of the latter. In the case of 
Omithtyrkynchus it has been said that two eggs air laid in the chamber 
at the end of the burrow,‘ but those of the Echidnidae are carried 
about in the pouch on the abdomen of the female, which becomes 
enlarged during the time of incubation. In the adult state neither 
of the living groups of Monotremata have teeth; but tliis is evidently 
only a specialized feature, the young platypus having function^ 
teeth. In the latter, throe pairs of these teeth are developed in the 
upper, and three in the lower jaw; but after being for some time in 
use, they gradually become worn away, and are finally shed. Under 
and around the teeth are developed the homy plates, or “ comules," 
which gradually grow round them and assume their function, the 
hollows on the surface of the comules indicating the positions of 
the teeth. In form these teeth niaku a distant approximation to the 
molars of some of the extinct Multituberculata (q.v.). 

A peculiarity of the males is the presence in the hind-limb of an 
additional, flat, curved ossicle on the hinder and tibial side of the 
plantar aspect of the tarsus, articulating chiefly to the tibia, support¬ 
ing in the adult a sharp-point<d perforated homy spur, with which 
is connected the duct of a gland situated beneath the skin of the back 
of the thigh, (A mdimentary spur is found in the young female 
Ornithofhynchus, but this disappears when the animal breomes adult.) 
The stomach is sub-globular and simple; the alimentary canal has 
no ileo-caecal valve, or marked distinction between large and small 
intestine, but is furnished with a small, slender vermiform caecum 
with glandular walls. The liver i.s divided into the usual number of 
lobes, and is provided with a gall-bladder. 

The tmnk-vertcbrae are nineteen in number. The transverse 
processes of the cervical vertebrae arc independently developed, and 
remain suturally connected with the bodies of the vertebrae until 
the anim.al is full-grown. Though in this respect monotremes pre¬ 
sent an approximation to reptiles, they differ in that there is not a 
gradual transition from these transverse processes of tlic neck-verte¬ 
brae (or cervical ribs, as they may be considered) into the thoracic 
ribs, for in the seventh vertebra the costal clement is much smaller 
than in the other, indicative of a very marked separation of neck 
from thorax, not seen in reptiles. The sternal ribs are well ossified, 
and there are distinct, partly ossified, intermediate ribs. The brain- 
cavity, unlike that of the lower marsupials or reptiles, is large and 
hemispherical, flattened below, arched above, and about as broad 
us long. The cribriform plate of the ethmoid is nearly horizontal. 
The cranial walls are very thin, and smoothly rounded externally, 
and the suturi-s become completely obliterated in adults. The 
broad occipital region slc^ upwards and forwards, and the face 
is produced iuto a lung depressed beak. The bony palate is pro¬ 
longed backwards, so that the posterior narcs are nearly on a level 
with the glenoid fossa. The lower jaw, or mandible, is without 
distinct ascending ramus; the roronoid process and angle being 
rudimentary, and the two halves loosely conneited at the symphysis. 
The fibula has a broad, flattened process, projecting from its upper 
extremity above the articulation, like an olecranon. 

The first family, Ornithorhynchidae, is represented solely by the 
duck-billed platypus, or pLitypus (Oniilhorhynchus anatinus), in 
which the hemispheres of the brain are relatively small and 
smooth, while the muzzle is expanded 1o form a spatula-like 
beak, covered during life with a delicate sen.sitive skin, which 
dries in museum-specimens to a homy consistency. Although, 
as mentioned above, functional teeth are developed in the young, 
in the adult their function is discharged by “ comules,” or 
homy structures—elongated, narrow and sharp-edged, along 
the anterior part of the sides of the mouth, and broad, flat- 
topped or molariform behind. The legs are short and adapted 
for swimming; the feet webbed, each with five well-developed 
toes armed with large claws, and beyond which in the fore-feet 
the intcrdigital membrane is extended. Vertebrae : C. 7, I). 17, 
L. 2, S. 2, Ca. 21. Acetabulum of pelvis not perforated. Tongue 
not extensile. Mucous membrane of small intestine covered 
with delicate, close-set transverse folds or ridges. Tail rather 
short, broad, and depressed. Eyes very small. Fur close and 
soft. 

The platypus, or water-mole, is common to Australia and 
Tasmania, and entirely aquatic in habits, diving freely, and 
making its burrow in the river-banks. It feeds on insects, 
snails, small bivalve molluscs, and wornus. In the adult state 
bivalves form its chief food; and it is believed that the sub¬ 
stitution of homy plates for brittle teeth is an adaptation for 
cracking the shells of these creatures. (See Platypus.) 

' There does not appear to be authentic evidence that the eggs in 
this genus are actually laid. (See Platypus.) 


The second family, Echidnidat, has a wider geographical 
distribution, including Australia, Tasmania and New Guinea, 
and is represented by two genera. The hemi.spheres of the 
brain are large and convoluted; and the muzzle is produced 
into a long, tapering, tubular beak, at the end of which the 
.nostrils are situated. The two branches of the lower jaw are 
slender and rod-like. Opening of mouth small, and placed 
below the extremity of the beaJe. No teeth, though the palate 
and tongue are furnished with spines. Tongue very long, 
vermiform, slender and protractile. Lining membrane of 
small intestine villous, but without transverse folds. Feet with 
long strong claws for scratching and burrowing. The hind-feet 
with the ends of the toes turned outwards and backwards in 
the ordinary position of the animal when on the ground. Tail 
very short. Acetabulum v.'ith a large perforation. Calcaneal 
spur and gland of the male much smaller than in Ornithorhynchus. 
Fur intermixed with strong, sharp-pointed spines. Terrestrial 
and fossorial in habits, feeding exclusively on ants. 

The typical genus Echidna is represented by the echidna, 
or porcupine-antcatcr {K. aculeata), which has a distribution 



bruijn'a Echidna [Proechidna brutjni). 


equivalent to that of the family, and includes several local 
races. It is characterized by the presence of five claws to 
each foot, the moderately long and straight beak, the tapering 
tongue, with its spines restricted to the basal portion, and the 
vertebrae numbering C. 7, 1 ). 16, L. .'5,5. .■?,Ca. 12. In Proechidna, 
represented by the larger P. bruijni and P. nipoaevleaia, both 
from New Guinea, on the other hand, terminal phalanges and 
daws are present only on the three middle toes of each foot, 
the tongue is somewhat spoon-shaped and carries three rows 
of spines along its upper surface, and there arc 17 dorsal and 
four lumbar vertebrae. (.See Echidna.) 

At present no light is shed by palaeontology on the past 
history of the Monotremata Vera. Species of Echidna and 
Ornithorhynchus have indeed been described from the .superficial 
formations of Australia, but they apparently differ in no struc¬ 
tural details from their existing representatives. 

Possibly some of the extinct Jurassic mammals with a mar¬ 
supial or insectivorous type of dentition referred to in the 
article Marsutialia may be monotremes, but there is no 
definite evidence that this is the case. On the other hand, 
there is a possibility that another extinct group of mammals, 
dating from the Trias and continuing till the Lower Eocene, 
may belong to the present subclass, of which they form a second 
order. (See Multituberculata.) 

The most imjsortant recent mformation with regard to the Mono- 
tremata will be found in Itr K. Semon’s Peise in Australien, in the 
Denkschrift of the Jena Natural History Society. (R. L.*) 

HONOTRIGLYPH, in architecture, the interval of the inter- 
columniation of the Doric column, which is observed by the 
intervention of one triglyph only between the triglyphs which 
come over the axes of the columns. This is the usual arrange¬ 
ment, but in the Propylaea at Athens there are two triglyphs 
over the central intercolumniation, in order tq give increased 
width to the roadway, up which chariots and beasts of sacrifice 
ascended. 

MONOTYPIC (Gr. fiovoq, alone, single, and nVoc, a t)rpe), 
a term used in biology, &c., for subjects having only one 
exponent, for example a genus containing only one spedes. 


i MONREALE—MONROE: 


' SMBBAIB (contraction of so called from a palace 

built here by Roger IX a town of Sicily, in the province of 
Bllermo, 5 tn, iidasd (W.S.W.) from it, on the slope of Monte 
Csputo, overlooldiig the beautiful and very fertile valley called 
La Conca Soro (the “ Golden Shell ”), famed for its orange, 
olive and almond trees, the produce of which is exported in. 
large quantities. Pop.(i9oi), 17,379 (town); 23,556 (commune). 
The town, which for long was a mere village, owed its origin 
to the founding of a large Benedictine monastery, with its 
church, the scat of the metropolitan archbishop of Sicily.' 
This, the greatest of all the monuments of the wealth and 
artistic taste of the Norman kings in northern Sicily, was begun 
about 1170 by William 11 ., and in 1182 the church, dedicated 
to the Assumption of the Virgin Mary, was, by a bull of Pope 
Lucius Ill., elevated to the rank of a metropolitan cathedral. 

The orcUepiscopal palace and monastic buildings on the 
south side were of great size and magnificence, and were sur¬ 
rounded by a massive precinct wall, crowned at intervals by 
twelve towers. This has been mostly rebuilt, and but little 
now remains except ruins of some of the towers, a great part I 
of the monks’ dormitory and frater, and the splendid cloister, ■ 
completed about 1200. Tills last is well jirescrved, and is 
one of the finest cloisters both for size and beauty of detail 
now extant. It is about 170 ft. square, with pointed arches 
decorated with diaper work, supported on pairs of columns in 
white marble, 216 in all, which were alternately plain and 
decorated by bands of patterns in gold and colours, made of 
gla.ss tesserae, arranged either spirally or vertically from end 
to end of each shaft. The marble caps are each richly carved 
with figures and foliage executed with great skill and wonderful 
fertility of invention—no two being alike. At one angle, a 
square pillared projection contains the marble fountain or 
monks’ lavatory, evidently the work of Moslem sculptors. 


The church is fortunately well pn!.serveil. In plan it is a curious 
mixture of Eastern and Western anangement. The nave is like 
an Italian basilica, while the large tnplu-apsed choir is like one of 
the early throu-apsed churches, of which so many examples still 
exist in Syria and other eastern countries. It is, in fact, like two 
quite diilerent churches put together endwi.se. The liasilican nave 
IS wide, with narrow aisles. Monolithic columns of grey oriental 
granite (uxeept one, which is of uipullino), evidently the spoils of 
older buildings, on each side support eight puuitcd arches much 
stilted. The capitals of these (mainly Corintliiun) are also of the 
classical period. Thc-re is no triforium, but a high clerestory 
with wide two light windows, with simple tracery like those in the 
nave-aisles and throughout the church, which give sufficient (it 
anytliing too much) light. The other half, Eastern in two senses, is 
both wider and higlicr than the nave. It also is divided into a 
central s[iacc with two aisles, each of the divisions ending at the oast 
with an apse. The roofs throughout are of open woodwork very low 
in pitch, constructionally plain, hut ncldy decorated with colour, 
now mostly restored. At the west end ol the nave are two project¬ 
ing towers, with a uarthcx-entraiice Ix'.tween them. A large open 
atriuiti, which once existed at the west, is now completely destroyed, 
having been replaced by a Renaissance jiortico. The outside of the 
church is plain, excejit the aisle walls and three eastern apses, which 
arc decorated with intersectiug pointed arches and other ornaments 
inlaid in marble. The outsides of the principal doorways and their 
IKiinted arche-s arc magnificently enriched with carving and coloured 
inlay, a curious combination of three styles—Norman-French, 
Byzantine and Arab. 

It is, however, the enormous extent {70,400 sq. ft.) and glittering 
splendour of the glass mosaics covering the interior which make this 
church so splendid. With the exception of a high dadn, itself very 
beautiful, made of marble slabs with bands ol mosaic bcl-ween them, 
the whole intenor surface of the walls, including soffits and jambs of 
all the arches, is covered with minute mosaic-pictures in brilliant 
colours on a gold ground. The, mosaic pictures are arranged in 
tiers, divided by horizontal and vertical hands. In parts of the choir 
there ore five of these tiers of subjects or single figures one above 
another. The half dome of the central apse has a colossal hull- 
length figure of Christ, with a seated Virgin and Child below ; the 
other apses have full-length colossal figiire.s ol St Peter and Si Paul. 
Inscriptions on each picture explain the subject or saint represented; 
these are in Latqi, excepi some lew which are in Greek, The sub¬ 
jects in the nave begin with scenes from the Book ol Genesis, illus¬ 
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cfaiflfly repruenting Christ's miracles and' safiering; with apoafles, 
evangelism and other s^nts. The design, execution and choice 
of subjects all appear to be of Byzantine origin, the subjects being 
sMecteo from the Mtnotogium z&awn up by the emperor BastUns 
Porphyrogenitus in the zero century. 

In the central apse at Monreale. behind the high altar, is a fine 
marble throne for the archbishop. This position of the throne is a 
survival of the early basilican arrangement, when the apse and 
altar were at the west end. In that case the celebrant stood behind 
the altar at mass, and looked over it eastwards towards the people. 
On the north side, in front of the high altar, is another somewwt 
similar ^rone for the use of the king. The tomb of William 1 ., the 
founder's father—a magnificent porphyry sarcophagus contemporary 
wildly the church, under a marble pillared canopy—and the founder 
Williani II.'s tomb, erected in 1575, were both shattered by a fire, 
which in i8n broke out in the choir, injuring some of the mosaics, 
and destroying all the fine walnut choir-fittings, the organs, and most 
of the choir roof. The tombs were rebuilt, and the whole of the 
injured part of the church restored, mostly very clumsily, a few 
years after the fire, ^ On the north of the choir arc the tombs of 
Margaret, wife of William 1 ,, and her two sons Roger and Henry, 
together with an um containing the viscera of St I.ouis of Franco, 
who died in 1270. The pavement ot the triple choir, though much 
restored, is a vers^ magnificent specimen of marble and porphyry 
mosaic in opus alexandrinum, with signs of Arab influence in its 
main lines. The pavement of the nave, on the other hand, is of the 
10th century. Two baroque chapels were added in the 17th and 
18th centuries, which arc fortunately shut off from the rest of the 
church. 

Two bronze doors, those on the north and west of the church, 
are of great interest in the history ot art. They are both divided 
into a number of square panels with subjects and single figures, 
chiefly from Bible history, ca.st in relief. That on the north is by 
Barisanus of Train in southern Italy, an artist probably of Greek 
origin. It is inscrilied bari.sanus tran. me fecit. The cathedrals 
at Trani and Ravelin also have bronze doors by the same sculptor. 
■The western door at Monreale, inferior to the northern one both in 
richness ol design aitd in workmanship, is by Boiiannus of Pisa, tor 
the cathedral of which place he cast the still existing bronze door 
on the south, opposite the leaning tower. The one at Monreale is 
inscribed a.d, mclxxxvi mn. m. bonannus civib bisanvs me flctt. 
It is superior in execution to the Iflsan one. The door by Barisanus 
is probably of about the same time, as other examples of his work 
with inscribed dates show thai he was a contemporary of Bonannus. 
The effect of the fagade is not improved by the Renaissance portico 
tliat has been added to it. The monastic library contains some 
valuable MSS., especially a numlxir of bilingual documents in Greek 
and Arabic, the earliest being dated ri44. The archbishop now 
occujiies the eastern part oi the monastic buildings, the original 
palace Iviing do.strnyed. 

See U. B. Gravina, II Duomo di Monreale (Palermo, i8s()-i8l'isl. 

(J. H. M.; T. As ) 

MONRO, DAVID BINNING (1836-1905), English Homeric 
srholar, was born in Edinburgh on the ]6th of November 1836. 
He wa.s a grandson of Alexander Monro, lertius (1773-1859), 
professor of anatomy in Edinburgh University, whose father, 
Alexander Monro, secundns (1733-1817), and grandfather, Alex¬ 
ander Monro, primus (1697-1767), both filled the same position. 
He was educated at Glasgow University, and Brasenose and 
Balliol Colleges, Oxford. In 1859 he was elected fellow, and 
in 1882 provost of Oriel, which office he held till his death at 
Heidcn, Switzerland, on the 22nd of August 1905. He was 
a man of varied attainments, an excellent linguist, and possessed 
considerable knowledge of music, painting and architecture. 
His favourite study was Homer, and his Grammar of the Homeric 
Dialect (2nd ed., i8qi) established his reputation as an authority 
on that author. He also edited the last twelve books of the 
Odyssey, with valuable appendices on the composition of the 
poem, its relation to the Iliad and the cyclic poets, the history 
of the text, the dialects, and the Homeric house; a critical 
text of the poems and fragments {Homeri opera et reliquiae, 
1896); Homeri opera (1902, with T. W. Allen, in Scriptorum 
classicorum bibliotheca oxaniensis); and an edition of the Iliad 
with notes for schools. His article on Homer, written for the 
9th edition of the Encyclopaedia Britannica, was revised by him 
for this work before he died. Mention may also be made of 
his Modes of Ancient Greeh Music (1894), on which see Classical 
Review for December 1894, with author’s reply in the same 
for February 1895. 

Spp Memoir bv J. Cook Wilson (Oxford, 1907). 

MONROE, JAMES (1758-1831), fifth president of the United 
States, was bnm on Monroe’s Creek, a tributary of the Potomac 
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rivef, mWetInoifelaadJiooiiiAiyj Virginia; I aSth oL Apnl 
xfsi. His father, Spence Moiu'oe, ^ of Scotch, and his 
mother, Elizabeth Tones, waa of Welsh descent. At the age 
of sixteen he entered the College of Williain and Mary, Williams¬ 
burg, Virginia, but in 1776 he left college to take part in the 
War of Independence. He enlisted in the Third Virginia 
regiment, in which he became a lieutenant, and subsequently 
took part in the battles of Harlem Heights, White Plains, 
Trenton (where he was wounded), Brandywine, Germantown, 
and Monmouth. In November 1777 he was appointed volunteer 
aide-de-camp to William Alexander (“Lord Stirling"), with 
the rank of major, and thereby lost his rank in the Continental 
line; but in the following year, nt Washington’s solicitation, 
he received n commission as lieutenant-colonel in a new regiment 
to be raised in Virginia. In 1780 he began the study of law 
under Thomas Jefferson, then governor of Virginia, and between 
the two there developed an intimacy and a sympathy that had 
n powerful influence upon Monroe’s later career. 

In 1782 he was elected to the Virginia House of Delegates, and 
though only twenty-four years of age he Wiis chosen a member of 
the governor’s council. He served in the Congress of the Con¬ 
federation from 1783 to 1786 and was there conspicuous for his 
vigorous insistence upon the right of the United States to the 
navigation of the Mississippi River, and for his attempt, in 1785, 
to secure for the weak Congress the power to regulate commerce, 
in order to remove one of the great defects in the existing central 
government. On retiring from Congress he began the practice 
of law at Fredericksburg, Virginia, was chosen a member of 
the Virginia House of Delegates in 1787, and in 1788 was a 
member of the state convention which ratified for Virginia 
the Federal constitution. In 1790 he was elected to the United 
States senate to fill the vacancy caused by the death of William 
Grayson, and although in this body he vigorously opposed 
Washington’s administration, Washington on the 27th of May 
1794 nominated him as minister to France. It was the hope 
of the admini.stration that Monroe’s well-known French sym¬ 
pathies would secure for him a favourable reception, and that 
his appointment would also conciliate the friends of France 
in the United States. His warm reception in France and his 
cnthu.siastic Republicanism, however, displeased the Federalists 
at home; he did nothing, moreover, to reconcile the French 
to the Jay Treaty (sec Jay, John), which they regarded as a 
violation of the French treaty of alliance of 1778 and as a possible 
casus hflli. The administration therefore decided that he was 
unable to represent his government properly and late in 1796 
recalled him. 

Monroe returned to America in the spring of 1797, and in 
the following December published a defence of his course in 
a pamphlet of 500 pages entitled A View of the Conduct of the 
Executive in the Foreif’n Affairs of the United States, and printed 
in Philadelphia by Benjamin Franklin Bache (1769-179S). 
Washington seems never to have forgiven Monroe for this, 
though Monroe’s opinion of Washington and Jay underwent a 
change in his later years. In 1799 Monroe was chosen governor 
of Virginia and was twice re-elected, serving uiftil 1802. At 
this time there was much uneasiness in the United States as 
a result of Spain’s restoration of Louisiana to France by the 
secret Treaty of San Ildefonso, in October i8oo; and the sub¬ 
sequent withdrawal of the “ right of deposit ’’ at New Orleans 
by the Spanish intendant greatly increased this feeling and led 
to much talk of war. Resolved upon peaceful measures. 
President Jefferson in January 1803 appointed Monroe envoy 
extraordinary and minister plenipotentiary to France to aid 
Robert R. Livingston, the resident minister, in obtaining by 
purchase the territory at the mouth of the Mississippi, including 
the island of New Orleans, and at the same time authorized 
him to co-operate with Charles Pinckney, the minister at 
Madrid, in securing from Spain the ce.ssion of East and West 
Florida. On the 18th of April Monroe was further commissioned 
as the regular minister to Great Britain. He joined Livingston 
in Paris on the 12th of April, after the negotiations were well 
under way; and the two ministers, on finding Napoleon willing 


to diipoMiiFtfae«ntireprovii>oe'of Loitisiana, deddod'tpoxoeed 
their mstnictions aad meet iti purchase. AocnrdiitglfixR the 
30th of April, they signed a treaty and two conventions, whire^ 
France sdd Louisiana to the United States (see Louisiana 
P uscBASs). In July 1803 Monroe left Paris and entered upon 
his duties in London; and in the autumn of 1804 he proceeded 
to Madeid to assist Pinckney in his efforts to secure the definition 
of the Louisiana boundaries and the acquisition of the Floridas. 
After negotiating with Don Pedro de CevalloS) the Spanish 
minister of foreign affairs, from January to May 1805, without 
success, Monroe returned to London and resun^ his negotia¬ 
tions, which had been interrupted by his journey to Spain, 
concerning the impressment of American seamen and the 
seizure of American vessels. As the British ministry was 
reluctant to discuss these vexed questions, little progress was 
made, and in May 1806 Jefferson ordered William Pinkney of 
Maryland to assist Monroe. The British government appointed 
Lords Auckland and Holland as negotiators, and the result of 
the deliberations was the treaty of the 31st of December 1806, 
which contained no provision against impressments and pro¬ 
vided no indemnity for the seizure of goods and vessels. In passing 
over these matters Monroe and Pinkney had disregarded their 
instructions, and Jefferson was so displeased with the treaty 
that he refused to present it to the senate for ratification, and 
returned it to England for revision. Just as the negotiations 
were re-opened, however, the questions were further complicated 
and their settlement delayed by the attack of the British ship 
“ Leopard ’’ upon the American frigate “ Chesapeake.’’ Monroe 
returned to the United States in December 1807, and was elected 
to the Virginia House of Delegates in the spring of 1810. In 
the following winter he was again chosen governor, serving 
from January to November i8iij and resigning to become 
secretary of state under Madison, a position which he held until 
the 3rd of March 1817. The direction of foreign affairs in the 
troubled period immediately preceding and during the second 
war with Great Britain thus devolved upon him. On the 
27th of September 1814, after the disaster of Bladensburg and 
the capture of Washin;^on by the British, he was appointed 
secretary of war to succeed General John Armstrong, and 
discharged the duties of this office, in addition to those of the 
state department, until March 1815, 

In 1816 Monroe was chosen president of the United States; 
i,e received 183 electoral votes, and Rufus King, his Federalist 
opponent, 34. In 1820 he was re-elected, receiving all the 
electoral votes but one, which William Plumer (1759-1850) of 
New Hampshire cost for John Quincy Adams, in order, it is 
said, that no one might share with Washington the honour of 
a unanimous election. The chief events of his administra¬ 
tion, which has been called the “ era of good feeling,’’ 
were the Seminole War (1817-18); the acquisition of the 
Floridas from Spain (1819-21); the “ Missouri Compromise ” 
(1820), by which the first conflict over slavery under the con¬ 
stitution was peacefully adjusted; the veto of the Cumberland 
Road BiU (1822) ‘ on constitutional grounds; and—most 

‘ The Cumberland (or National) Road from Cumberland, Mary¬ 
land, to Wheeling, West Virginia, was projected in 1806, by an 
appropriation of 1819 was extended to the Ohio River, by an act ol 
1825 (signed by Monroe on the last day of his term of office) was 
continued to ,Zane.sville, and by an act of 1829 was extended west¬ 
ward from Zanesville. The appropriation of 1806 for the constme- 
tion of the road bad brought into national politics the question oi 
the author^ of the Federal government to make " internsu improve¬ 
ments." The bill vetoed by Monroe would in effect have given to 
the Federal government jurisdiction over the road; ana in bis 
elaborate memorandum (May 4, 1822) accompanying his veto 
message, Monroe discussed at length the constimtion^ questions 
involve(L argued that the Fedet^ government was empowered 
by the Constitution to appropriate money for " internal improve¬ 
ments," and in concert with the states through which a road was to 
pass might supervise the construction of such a road, but might not 
exercise jurisdiction over it, and advocated the adoption of an 
amendment to the constitution giving larger power to the Federal 
government " confined to great national works only, since, if it were 
unlimited it would be liame to abuse, and might be productive of 
evil." For the history of the Cumberland Road, see Aafeher P. 
fiulbert, The Cumberiand Rood (Qevoland, Ohio, 1904). 
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MONROE—MONROE DOCTRINE 


intimately connected with Monroe’s name—the enunciation in 
the presidential message of the and of December 1823 ci what 
has since been known as the Monroe Doctrine (g.v.), which has 
profoundly influenced the foreign policy of the United States. 
On the expiration of his second term he retired to his home at 
Oak Hill^ Loudoun county, Virginia. In 1836 he became a 
regent of the university of Vugmia, and in 1839 was a menlber 
of the convention called to amend the state constitution. 
Having neglected his private afiairs and incuired large expendi- 
ture^uring his missions to Europe, he experienced considerable 
pecuniary embarrassment in his later years, and was compelled 
to ask Congress to reimburse him for his expenses in the public 
service. Congress finally (in 1826) authorized the payment of 
$30,000 to him, and after his death appropriated a small ^ount 
for the purchase of his papers from his heirs. He died in New 
York City on the 4th of July 1831, while visiting his daughter, 
Mrs Samuel L. Gouvemeur. In 1858, the centenmal year of his 
birth, his remains were reinterred with impressive ceremonies 
at Richmond, Virginia. Jefferson, Madison, John Quincy Adams, 
Calhoun, and Benton all speak loudly in Monroe’s praise; but he 
suffers by comparison with the greater statesmen of his time. 
Possessing none of their brilliance, he had, nevertheless, to 
use the words of John Quincy Adams, “ a mind . . . sound 
in its ultimate judgments, and firm in its final conclusions.” 
Sdiouler points out that like Washington and Lincoln he was 
“ conspicuous ... for patient considerateness to all sides.” 
Monroe was about six feet tall, but, being stoop-shouldered 
and rather ungainly seemed less; his eyes, a greyish blue, were 
deep-set and kindly; his face was delicate, naturally refined, 
and prematurely lined. The best-known portrait, that by 
Vanderlyn, is in the New York City Hall. Monroe was married 
in 1786 to Elizabeth Kortwright (1768-1830) of New York, and 
at his death was survived by two daughters. 

See Tki Writings of Janus Manros h vols., New York, 1898-1903), 
edited by S. M. Hamilton: Daniel C. Gilman, James Monroe (Boston, 
1883), in the " American Statesmen ” series; T. K. Irelan, History 
of the Life, Administration and Times of James Monroe, teing vol. v. 
of his Repnblic (Chicago, 1887); John Quincy Adams Tke Lmes of 
James Madison and James Monroe (BuffWo, 1850); B. W. Bond, jun., 
Monroe's Mission to France, i794-t7<>6 (Baltimme, 1907); Henry 
Adams, History of the United States (9 vols.. New York, 1889-1891), 
containing a full but unsympathetic account of Monroe’s career as a 
diplomatist! and Janies Schouler, Histoty of the United Stotee, vols. ii, 
ana Ui. (New York, 1894). which estimates his public eervices highly 


HOmtOE, a city of Ixiuisiana, U.S.A., the capital of Ouachita 
parish, in the northern part of the state, on the east bank of the 
Ouachita river, 72 m. W. of Vicksburg, Mississippi, and 96 m. R. 
of Shreveport, Louisiana. Pop. (1890), 3256; (1900), 5428, of 
whom 2834 were negroes. It is served by the Arkansas, 
Louisiana & Gulf, Little Rock & Monroe, the Vicksburg, 
Shreveport & Pacific (Queen & Crescent), and the St Louis, 
Iron Mountain & Southern railways, and by river steamers 
plying between New Orleans and Camden, Arkansas. Across 
the Ouachita is the town of West Monroe (pop. 1900, 775). 
The improvement of the river, by the removal of snags and the 
construrtion of dams and locks in wder to give it a navigable 
depth of ro ft. at Monroe and ft beyond Camden, was nearly 
completed by the United States government in 1909. Monroe 
lies m a level valley, and has broad streets Shaded by live oaks. 
Among the public buildings are a handsome city-hall, a city 
market-house, a charity ho^ital and a high school. There 
are aho a parish high school and St Hyacinth’s Academy 
(Roman Catholic). The leading industries are the manufacture 
of lumber and cotton products. 

In 1785, during the Spanish occupation of Louisiana, Juan 
Filhiol, conunanouit of die district of Ouachita, founded a 
settlement on the site of the present Monroe, which was called 
Ouachita Post ui^l 1790 and then Fort Mir6, in honour of the 
governot'^neral. In 1819 the place was renamed Mtwoe, in 
famour of PresiMt James Monroe, and in the following yw 
the town was incenporated. Monroe was chartered as a city 
in 1871, and received a new charter in 1902. 

■OHBOB, a city aad the county-seat of Monroe coui^, 
Michigan, on the Raisin river, 2 m. from Lake Erie, 


near the south-eastern corner of the stats. Pop. (1890), 585^1 
(1900), 5043; (1904, state census), 6138, It is served by the 
Michigan Central, the Lake Shore & Michigan Southern, the 
P6re Marquette, and the Deitroit & Toledo Shore Line railways, 
and by electric lines to Detroit and Toledo. There is a 
statue here (dedicated in 1910) of General G. W. Custer. Moitfoe 
has a German Altenheim and St Mary’s Academy and College 
for Girls. The city has a large trade in farming produce and fish, 
and various manufactures. ’The place was settled in 1783 by 
French Canadians and called Frenchtown. In January 1813 
the inhabitants, fearing destruction from the British and their 
Indian allies, pleaded to the Americans for protection, and 
about 660 men from the army of General James Winchester 
(1753-1836), sent from the rapids of the Maumee river, on the 
i8th of J anuaiy drovea small British force from the village. Three 
days later (Seneral Winchester arrived with 300 more men; but 
at dawn on the 22nd Colonel Henry A. Proctor (1787-1859) with 
a force of British and Indians surprised the Americans, defeated 
their right wing, captured General Winchester and obtained 
from him an order for the surrender of his entire force. In 1815 
Monroe received its present name in honour of James Monroe. 
In 1817 it was made the county-seat, and in 1837 it nas incor¬ 
porated as a village. It was chartered as a city in 1837 
(being rechartered in 1874), and as a city of the fourth class 
in 1B95. 

UONBOE DOCTRINE. That the United States Miould avoid 
entangling itself in the politics of Europe was a policy recom¬ 
mended by Washington. The counterpart of this, that European 
powers should be prevented from taking a controlling share in 
the politics of the American continent, grew gradually as^ the 
importance and influence of the United States increased. This 
American attitude towards the European powers beeme 
crystallized in what is known as the Monroe Doctrine, since 
it was first announced officially in a concrete form, though not 
originated, by President Monroe. His declaration was the 
result of American apprehension that the combination of 
European powers known as the Holy Alliance would interfere 
in South America to restore the Spanish colonies, which had 
asserted their independence, to the crown of Spain. To meet and 
cfipck this movement, in his message to Congress on the znd of 
December 1823, Monroe made the following pronouncement 

In the wars of the European powers in matters relating to them¬ 
selves we have never taken any part, nor does it comport with our 
policy so to do. It is only when our rights are invaded or seriously 
menaced that we resent injuries or make preparations for our 
defence. With the movements in this hemisphere we are of neces¬ 
sity more immediately connected, and by causes which must be 
obvious to all enlightened *nd impartial observers. The political 
system of the allied powers is essentially difierent in this respect 
from that of America. . . . We owe it, therefore, to candour, and 
to the amicable relations existing between the United States and 
those powers, to declare that we should consider any attempt on 
their part to extend their system to any portion of this hemisphere 
as dangerous to our peace and safety. With the existing colonies 
or dependencies of any European power we have not interfered and 
shall not interfere. But with the governments who have declared 
their indepenfcnce and maintained it, and whose independence we 
have on greatconsideration and on just principles acknowledged, 
we could not view any interposition for the purpoK of oppressing 
them or controlling m any other manner their destiny by any 
European power in any other light thp as the maaifestation of an 
unfriendly disposition towards the United States. ... It is impos¬ 
sible that the allied powers should extend their political system to 
any portion of either continent without endangering our peace and 
happiness; nor can any one believe that our Southern brethren, if 
left to themselves, would adopt it of their own accord. It is Mually 
impossible, therefore, that we shonld behold such interposition in 
any form with indifference. 

Earlier in the same message, while discussing negotiations 
for the settlement of the respective claims of Russia, Great 
Britain, and the United States in the north-west, Monroe also 
said:— 

In the disonasion to which this interest has given rise and the 
arrangements by which they may terminate, the occasion has been 
iudgra proper for asserting as a principle in which the rights and 
intmests of the United Slates are involved, that the American 
continents, by the free and independent condition which they have 
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MHUned Md PutintMlli Bn bencefortb not to be considered ns 
snbject* for future cotonUation by any European powers. 

With this message Great Britain was in hearty agreement. 
Indeed it was Canning’s policy, summed up three years later 
by his famous reference to the necessity of calling the New 
World into existence to restore the balance of the Old. 

This announcement of policy, it will be noticed, invojved, 
firstly, a declaration aimed at foreign intervention in the political 
affairs of independent American states; secondly, a warning 
against future European colonization on the American continents. 
The first was avowedly based on the right of self-defence; it 
was a policy, not a law; it was not to constrain fhe minor 
republics, but to protect them. The second, as explained by 
John Quincy Adams, was intended to state the fact that the 
American continent was occupied by contiguous states, leaving 
no room for further colonization and introduction of foreign 
sovereignty. No legislative sanction was given to Monroe’s 
statement of policy at the time, and in fact none was needed, 
for the mere announcement served to prevent foreign action 
in South America. It has never formed part of the body of 
International Law, being unilateral. Nor has the United States 
bound itself by compact with the other republics of the American 
continent to protect them from European aggression. Thus 
it hesitated to send delegates to the Panama Congress in 1826, 
and took no part in any congress with the Latin American 
states until 1889. 

Nevertheless, on several occasions since its conception the 
Monroe Doctrine has been enforced. Its spirit permeated the 
Clayton-Bulwer Treaty, in which Great Britain and the United 
States, in 1850, mutually renounced the right of colonizing, 
fortifying or occupying any portion of Central America. It 
was enforced against Muimilian, who, by French intervention 
in Mexico, had been made emperor, and until the close of the 
American Civil War had perforce been left undisturbed. Its 
applicability was urged when de Lesseps’s Panama Canal was 
thought possible of completion. Both C^ba and the Hawaiian 
Islands at various periods have felt its influence, the general, 
though not consistent policy of the United States being, wliile 
disclaiming the desire of annexation itself, to deny the right of 
any European power (except Spain in Cuba’s case, until 18^) 
to control them. And it was applied to the claims of British 
Guiana to Venezuelan territory by President Qeveland’s message 
in 1895, which proposed a commission to .settle the boundary 
and threatened war if its line were not accepted. This com¬ 
mission never reported, but the disputants finally agreed to 
arbitrate, and the British claim was in the main upheld. 

Between 1823 and 1895 the development and enlargement 
of this policy on the part of the United States was very striking. 
To prevent the overthrow of an independent republic is one 
thing; to interfere in the settlement of a boundary dispute 
between two states, also on the ground of self-defence, is quite 
another. Yet Cleveland’s doctrine met with general acceptance, 
and in fact it had been in a sense anticipated by President Grant, 
who, in urging the annexation of San Domingo upon the United 
States Senate in 1870, used this language :— 

The Doctrine promulgated by President Monroe has been adhered 
to by all political parties, and I now deem it proper to assort the 
equally important principie that hereafter no territory on this 
continent snail be regarded as subject of transfer to a European 
power. 

Never having been formulated as law or in exact language, 
the Monroe Doctrine has meant different things to different 
persons at different times. It has become deeply rooted in 
the American heart, and a permanent part of the foreign policy 
of the United States. It tends to change into the principle that 
every portion of the American continent must be free from 
European control. It is still coupled, however, with the converse 
principle that America takes no part in European politics, as 
the disclaimer of the American delegates to the first Peace 
Conference at the Hague proved. 

See Tucker's Mmt'ot Daatrine; Gflmau's Lilt of Monroe ; Wharton's 
IntemaUonol X-aui Digest (tiw, “Monroe DoctriM"); Snow's 


Americon Diplomacy, also an article by Sir 
NinetuntH Century and After (igo2)> 



MONBOBE (i783-i 843)> French actor, whose real oamB was 
Claude Louis S^raphin Barizaia, was bom in Beian^on on the 
6th of December 1783, and was already playing children’s 
parts at the time of the Revolution. He was csdled to the 
Com6die Frangaise in 1813, and was received soeUtaire in 1817. 
A small, active man, with mobile and expressive features and 
quick, nervous gestures, he was noted as the rascally servant 
in su^ plays as Lt Barbitr de Sivilie and Les Fowberits de 
Scapin. His son, Louis Maktial Barizain (1809-1883), also 
called Monrose, was also an actor. He succeeded Sais^n as 
professor at the Conservatoire in 1866. 

MOHS (Flemish Bergen), a town of Belgium situated 00 a 
small river called the Trouillc in the province of Hoinaut of 
which it is the capital. Pop. (1904), 27,072. Mons was 
the capital of the ancient countdom of Hainaut, Wei 
known in English history from the marriage of Edward III. 
with its countess Philif^a. The town was founded by the 
countess Waudru in the 8th century, whereupon Charlemagne 
recognized it as the capital of Hainaut, and it has retained the 
position ever since. It was only in the nth century, however, 
that it became the fixed residence of the counts, who had 
previously occupied the castle of Homu, leaving Mons to the 
abbey and the church of St Waudru. Regnier V, moved to 
Mons at the beginning of that century, and his only child—a 
daughter—^Richilde, married Baldwin VI. of Flanders. The 
junction of the two countdoms was only temporary, and they 
again separated in the person of Richilde’s sons. In this age 
Hainaut was known as “ the poor land of a proud people,” and 
it was not until the beginning of the 14th century that Mons 
was converted into a trading town by the establisbinent of a 
cloth market. At the same time the count transferred his 
principal fortress from Valenciennes to Mons. When the 
Hainaut title became merged in the duchy of Burgundy, Mons 
was a place of considerable importance on account of its being 
a stronghold near .the French frontier. Its capture, defence 
and surrender by Louis of Nassau in 1572 was one of the striking 
incidents of the religious troubles. In the long wars of the 
17th and i8th centuries Mons underwent several sieges, but 
none of the same striking character as those of Namur. Several 
times dismantled and refortified, Mons was finally converted 
into an open town in 1862. 

The most remarkable building in the city is the cathedral of 
St Waudru, named after the first countess, which was begun 
in the middle of the 15th century, but not finished for more 
than a century and a h^f later. It is a fine specimen of later 
Gothic, and contains some good glass as well as a few pictures 
by Van Thudden. The hotel de ville is about the same os 
the cathedral, having been commenced in 1458 and finished in 
1606. The tower was added a century later. There Is also a 
fine belfry with a peal of bells. Mons is now a flourisbi^ town 
with a gc^ trade in clotb, lace, sugar refinery, tic.; but its chief 
importance is derived from its proximity to the Borinage (place 
of baring), district containing mines of the finest coal in Bel^nv 
The miUtary engineering college for the Belgian army is hare, 
and not far from Hons are the battlefields of Maiplaquet (1709) 
and Jemappes (1792). 

M0N8IEUB (Fr., formed from mtm, my, and sieur, lord), 
the general title of address in France used vocatively in speaking 
formally to any male person, like the Englishsir ” or pr^xed 
to the name like the English “ Mr.” It is, however, in France 
also prefixed to nobiliary, official, and other titles ,Mmsitm 
If president, Monsieur le due d’E., See. It is abbreviated M„ 
not Mons. As a specific title “ Monsieur ” (tout court) was 
used from the time of Louis XlV. of the eldest brother ot the 
king, as “ Monseigneur ” was of the dauphin; as a general 
title of address it was given to Bie princely ineinh»B of a royjl 
house. 

MONSIOlKHt (It. tnonsi/fnere, nay lord), a ti^ of Jumomr 
granted by the pope to bishops ai^ to high dignitanes smd 
officials of the papal household. It is ^btfviabsd 4dgr, 
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intimately connected with Monroe’s name—the enunciation in 
the presidential message of the and of December 1823 ci what 
has since been known as the Monroe Doctrine (g.v.), which has 
profoundly influenced the foreign policy of the United States. 
On the expiration of his second term he retired to his home at 
Oak Hill^ Loudoun county, Virginia. In 1836 he became a 
regent of the university of Vugmia, and in 1839 was a menlber 
of the convention called to amend the state constitution. 
Having neglected his private afiairs and incuired large expendi- 
ture^uring his missions to Europe, he experienced considerable 
pecuniary embarrassment in his later years, and was compelled 
to ask Congress to reimburse him for his expenses in the public 
service. Congress finally (in 1826) authorized the payment of 
$30,000 to him, and after his death appropriated a small ^ount 
for the purchase of his papers from his heirs. He died in New 
York City on the 4th of July 1831, while visiting his daughter, 
Mrs Samuel L. Gouvemeur. In 1858, the centenmal year of his 
birth, his remains were reinterred with impressive ceremonies 
at Richmond, Virginia. Jefferson, Madison, John Quincy Adams, 
Calhoun, and Benton all speak loudly in Monroe’s praise; but he 
suffers by comparison with the greater statesmen of his time. 
Possessing none of their brilliance, he had, nevertheless, to 
use the words of John Quincy Adams, “ a mind . . . sound 
in its ultimate judgments, and firm in its final conclusions.” 
Sdiouler points out that like Washington and Lincoln he was 
“ conspicuous ... for patient considerateness to all sides.” 
Monroe was about six feet tall, but, being stoop-shouldered 
and rather ungainly seemed less; his eyes, a greyish blue, were 
deep-set and kindly; his face was delicate, naturally refined, 
and prematurely lined. The best-known portrait, that by 
Vanderlyn, is in the New York City Hall. Monroe was married 
in 1786 to Elizabeth Kortwright (1768-1830) of New York, and 
at his death was survived by two daughters. 

See Tki Writings of Janus Manros h vols., New York, 1898-1903), 
edited by S. M. Hamilton: Daniel C. Gilman, James Monroe (Boston, 
1883), in the " American Statesmen ” series; T. K. Irelan, History 
of the Life, Administration and Times of James Monroe, teing vol. v. 
of his Repnblic (Chicago, 1887); John Quincy Adams Tke Lmes of 
James Madison and James Monroe (BuffWo, 1850); B. W. Bond, jun., 
Monroe's Mission to France, i794-t7<>6 (Baltimme, 1907); Henry 
Adams, History of the United States (9 vols.. New York, 1889-1891), 
containing a full but unsympathetic account of Monroe’s career as a 
diplomatist! and Janies Schouler, Histoty of the United Stotee, vols. ii, 
ana Ui. (New York, 1894). which estimates his public eervices highly 


HOmtOE, a city of Ixiuisiana, U.S.A., the capital of Ouachita 
parish, in the northern part of the state, on the east bank of the 
Ouachita river, 72 m. W. of Vicksburg, Mississippi, and 96 m. R. 
of Shreveport, Louisiana. Pop. (1890), 3256; (1900), 5428, of 
whom 2834 were negroes. It is served by the Arkansas, 
Louisiana & Gulf, Little Rock & Monroe, the Vicksburg, 
Shreveport & Pacific (Queen & Crescent), and the St Louis, 
Iron Mountain & Southern railways, and by river steamers 
plying between New Orleans and Camden, Arkansas. Across 
the Ouachita is the town of West Monroe (pop. 1900, 775). 
The improvement of the river, by the removal of snags and the 
construrtion of dams and locks in wder to give it a navigable 
depth of ro ft. at Monroe and ft beyond Camden, was nearly 
completed by the United States government in 1909. Monroe 
lies m a level valley, and has broad streets Shaded by live oaks. 
Among the public buildings are a handsome city-hall, a city 
market-house, a charity ho^ital and a high school. There 
are aho a parish high school and St Hyacinth’s Academy 
(Roman Catholic). The leading industries are the manufacture 
of lumber and cotton products. 

In 1785, during the Spanish occupation of Louisiana, Juan 
Filhiol, conunanouit of die district of Ouachita, founded a 
settlement on the site of the present Monroe, which was called 
Ouachita Post ui^l 1790 and then Fort Mir6, in honour of the 
governot'^neral. In 1819 the place was renamed Mtwoe, in 
famour of PresiMt James Monroe, and in the following yw 
the town was incenporated. Monroe was chartered as a city 
in 1871, and received a new charter in 1902. 

■OHBOB, a city aad the county-seat of Monroe coui^, 
Michigan, on the Raisin river, 2 m. from Lake Erie, 


near the south-eastern corner of the stats. Pop. (1890), 585^1 
(1900), 5043; (1904, state census), 6138, It is served by the 
Michigan Central, the Lake Shore & Michigan Southern, the 
P6re Marquette, and the Deitroit & Toledo Shore Line railways, 
and by electric lines to Detroit and Toledo. There is a 
statue here (dedicated in 1910) of General G. W. Custer. Moitfoe 
has a German Altenheim and St Mary’s Academy and College 
for Girls. The city has a large trade in farming produce and fish, 
and various manufactures. ’The place was settled in 1783 by 
French Canadians and called Frenchtown. In January 1813 
the inhabitants, fearing destruction from the British and their 
Indian allies, pleaded to the Americans for protection, and 
about 660 men from the army of General James Winchester 
(1753-1836), sent from the rapids of the Maumee river, on the 
i8th of J anuaiy drovea small British force from the village. Three 
days later (Seneral Winchester arrived with 300 more men; but 
at dawn on the 22nd Colonel Henry A. Proctor (1787-1859) with 
a force of British and Indians surprised the Americans, defeated 
their right wing, captured General Winchester and obtained 
from him an order for the surrender of his entire force. In 1815 
Monroe received its present name in honour of James Monroe. 
In 1817 it was made the county-seat, and in 1837 it nas incor¬ 
porated as a village. It was chartered as a city in 1837 
(being rechartered in 1874), and as a city of the fourth class 
in 1B95. 

UONBOE DOCTRINE. That the United States Miould avoid 
entangling itself in the politics of Europe was a policy recom¬ 
mended by Washington. The counterpart of this, that European 
powers should be prevented from taking a controlling share in 
the politics of the American continent, grew gradually as^ the 
importance and influence of the United States increased. This 
American attitude towards the European powers beeme 
crystallized in what is known as the Monroe Doctrine, since 
it was first announced officially in a concrete form, though not 
originated, by President Monroe. His declaration was the 
result of American apprehension that the combination of 
European powers known as the Holy Alliance would interfere 
in South America to restore the Spanish colonies, which had 
asserted their independence, to the crown of Spain. To meet and 
cfipck this movement, in his message to Congress on the znd of 
December 1823, Monroe made the following pronouncement 

In the wars of the European powers in matters relating to them¬ 
selves we have never taken any part, nor does it comport with our 
policy so to do. It is only when our rights are invaded or seriously 
menaced that we resent injuries or make preparations for our 
defence. With the movements in this hemisphere we are of neces¬ 
sity more immediately connected, and by causes which must be 
obvious to all enlightened *nd impartial observers. The political 
system of the allied powers is essentially difierent in this respect 
from that of America. . . . We owe it, therefore, to candour, and 
to the amicable relations existing between the United States and 
those powers, to declare that we should consider any attempt on 
their part to extend their system to any portion of this hemisphere 
as dangerous to our peace and safety. With the existing colonies 
or dependencies of any European power we have not interfered and 
shall not interfere. But with the governments who have declared 
their indepenfcnce and maintained it, and whose independence we 
have on greatconsideration and on just principles acknowledged, 
we could not view any interposition for the purpoK of oppressing 
them or controlling m any other manner their destiny by any 
European power in any other light thp as the maaifestation of an 
unfriendly disposition towards the United States. ... It is impos¬ 
sible that the allied powers should extend their political system to 
any portion of either continent without endangering our peace and 
happiness; nor can any one believe that our Southern brethren, if 
left to themselves, would adopt it of their own accord. It is Mually 
impossible, therefore, that we shonld behold such interposition in 
any form with indifference. 

Earlier in the same message, while discussing negotiations 
for the settlement of the respective claims of Russia, Great 
Britain, and the United States in the north-west, Monroe also 
said:— 

In the disonasion to which this interest has given rise and the 
arrangements by which they may terminate, the occasion has been 
iudgra proper for asserting as a principle in which the rights and 
intmests of the United Slates are involved, that the American 
continents, by the free and independent condition which they have 
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dq»ttinent of morpholopcal sdence treating of deviations frcati 
the normal development of the embryo. The term “ embryo ” 
is conventionally limited, in human anatomy, to the ovum in 
the first three months of its intra-uterine existence, while it 
is still developing or acquiring the rudiments of its form, the 
term “ foetus ” being applied to it in the subsequent months 
during which the organism grows on the lines of development 
already laid down. It is mostly in the first or embryonic period 
that those deviations from the normal occur which present 
themselves as monstrosities at the time of birth; these early 
traces of deviation within the embryo may be slight, but they 
“ grow with its growth and strengthen with its strength,” until 
they amount to irreparable defects or accretions, often incom¬ 
patible with extra-uterine life. The name of “ teratology,” 
introduced by Etienne Geoffroy St Hilaire (1822), is denved 
from Tc'pav, the equivalent of monstrum; teratology is a term 
new enough to have none but scientific associations, while the 
Latin word has a long record of superstitions identified with 
it. The myths of siren, satyr, Janus, cyclops and the like, 
with the corresponding figures in Northern mythology, find a 
remote anatomical basis in monstrosities which have, for the 
most part, no life except in the foetal state. The mythology 
of giants and dwarfs Ls, of course, better founded. The term 
monster was originally used in the same sense as portent. Luther' 
speaks of the birth of a monstrous calf, evidently the subject 
of contemporary talk, as pointing to some great impending 
change, and he expresses the hope that the catastrophe might 
be the Last Day itself. The rise of more scientific views will 
be sketched in the course of the article. 

Although monstrosities, both in the human species and in 
other animals, tend to repeat certain definite types of erroneous 
development, they do not fall readily into classes. The most 
usual grouping (originally suggested by G. L. L. Buffon, 1800) 
is into monstra per excessum, monstra per defectum, and monstra 
per fabricam alienam. It seems useful, however, to place the 
more simple cases of excess and of defw side by side; and it 
is necessary, above all, to separate the double monsters from the 
single, the theory of the former being a distinct chapter in 
teratology. 

I. Monstrosities in a Single Body. —The abnormality may 
extend to the body throughout, as in well-proportioned giants 
and dwarfs; or it may affect a certain region or member, a.s—to 
take the simplest case—when there is a finger or toe. too many 
or too few. It is very common for one malformation to be 
correlated with several others, as in the extreme case of acardiac 
monsters, in which the non-development of the heart is associated 
with the non-development of the head, and with other radical 
defects. 

Giants are conventionally limited to persons over 7 ft. in height. 
The normal proportions of the frame are adhered to more or 
less closely, except in the skull, which is relatively small; but 
accurate measurements, even in the best-proportioned rases, 
prove, when reduced to a scale, that other parts besides the 
skull—notably the thigh-bone and the foot—may be undersized 
though overgrown. In persons who are merely very tall the 
great stature depends often on the inordinate lenf^h of the 
lower limbs; but in persons over 7 ft. the lower limbs are not 
markedly disproportionate. In many cases the muscles and 
viscera are not sufficient for the overgrown frame, and the 
individuals are usually, but not always, of feeble intelligence 
and languid disposition, and short-lived. The brain-case especi¬ 
ally is undersized—the Irish giant in the museum of Trinity 
College, Dublin, is the single exception to this rule—but the 
bones of the face, and especially the lower jaw, are on a large 
scale. Giants are never bom of gigantic parents; in fact, 
sterility usually goes with this monstrosity. Their size is some¬ 
times excessive at birth, but more often the indications of great 
stature do not appear till later, it may be as late as the ninth 
year; they attain their full height before the twenty-first year. 
They have been more frequently male than female. 

> In a passage quoted by T. L. W. Bischofi from the 19th volume 
of Luther's works, Hidle ed., p. 2416. 
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Dwarfs are conventionally limited to persons tinder 4, ft. 
They are more likely than giants to have the modulus of the 
body perfect. Where disproportion occurs in the true dwarf 
it takes the form of a large-sized head, broad shoulddrs and 
capacious chest, and undersized lower limbs. Dwarfs with 
rickets are perhaps to be distinguished from true dwarfs; these 
are cases in which the spine is curved, and sometimes the bones 
of the limbs bent and the pelvis deformed. As in the case of 
giants, dwarfs are seldom the progeny of dwarfs, who are, in 
fact, usually sterile; the unnatural smalln^s may be obvious at 
birth, but is more likely to make itself manifest in the years of 
growth. Dwarfs are much more easily brought up than giants, 
and are stronger and longer-lived; they have usually also strong 
passions and acute intelligence. The legends of the dwarfs 
and giants are on the whole well based on fact. (See Dwarf 
and Giant.) 

Redundancy and Defect in Single Parts .—The simplest case 
of this redundancy is a sixth digit, well formed, and provided 
with muscles (or tendons), nerves, and bloodvessels like the 
others; it is usually a repetition of the little finger or toe, and 
it may be present on one or both liands, or on one or both feet, 
or in all four extremities, as in the giant of Gath. The want of 
one, two, or more digits on hand or foot, or on both, is another 
simple anomaly; and, like the redundancy, it is apt to repeat itself 
in the same family. J. F. Meckel saw a girl who had an extra 
digit on each extremity, while a sister wanted four of the fingers 
of one hand. Where the supernumerary digits are more than 
one on each extremity, the whole set are apt to be rudimentary 
or stunted; they look as if two or more of the embryonic buds 
had been subject to cleavage down the middle and to arrest 
of longitudinal growth. There are several authentic instances of 
a whole lower limb appearing at birth as two withered halves, 
as if from embryonic cleavage. Other redundancies of the 
skeleton are extra vertebrae (sometimes the coccygeal, giving 
the appearance of a rudimentary tail), or an extra rib. A 
double row of teeth is occasionally met with; the most interesting 
case of this anomalj’ is that in which the rudiments of a double 
row exist from the first, but the phenomenon is sometimes 
produced by the milk teeth persistmg along with the second 
set. Among redundancies of the soft parts, by far the most 
frequent relate to the mammary glands and especially to the 
nipples. These organs are normally paired amongst mammals, 
and the glands of each pair are placed symmetrically on a 
curved line running from the axilla towards the pubes. When 
many pairs occur, the glands of each pair diverge less from 
the median line than those of the immediately anterior pair, 
the abdominal glands lying close together, those towards the 
axilla being farther apart. When only a single pair is normally 
present, the pair is abdominal, pectorid or axillary; and whether 
the normal be one pair or many pairs, additional glands are not 
infrequent, but occupy the expected position on the mammary 
lines. Accessory glands or nipples in human beings, if anterior 
to the normal pair, lie farther from the median ventral line, 
and vice versa. Among the sense-organs there is a remarkable 
instance recorded of doubling of the appendages of the left eye, 
but not of the eyeball itself; the left half of the frontal bone i.s 
double, making two eye-sockets on that side, and the extra 
orbit has an eyebrow and eyelid. The external ear (pinna) 
has also been found double on one side and its orifice has 
frequently been found doubled in man and lower animals, and 
the additional ears lie in a definite relation to the branchial clefts 
of the embryo. Doubling of any of the internal organs or parts 
of organs may occur and innumerable cases have been recorded. 

Montrosities from Defective Closure in the Middle Line .—Under 
this head come some of the commonest congenital malformations, 
including slight deficiencies such as harelip, and serious defects 
such as a gap in the crown of the head witl^ absence of the 
brain. The embryo is originally a circular flattened disk spread 
out on one fiole of the yolk, and it is formed into a cylindrical 
body (with four appendages) by the free margins of the disk, 
or rather its ventral lammae, folding inwards to meet in the 
middle line and so close in the pelvjc, abdominal, thoracic, 
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{diaryngeat and oral cavitie!*. Meanwhile, and indeod rather 
earlier, two longitudinal parallel ridges on the top or along the 
back of the disk have grown up and united in the middle line to 
form the second barrel of the body—the neural canal—of small 
and uniform width in the lower three-fourths or spinal region, 
but expanding into a wide chamber for the brain. This division 
into neural (dorsal) and haemal (ventral) canals underlies all 
Vertebrate ivelopment. Imperfect closure akmg either of 
those embryonic lines of junction may produce various degrees of 
monstrosity. The simplest and commonest form, hardly to be 
reckoned in the present category, is harelip with or without cleft 
palate, which results from defective closure of the ventral 
lammae at their extreme upper end. Another simple form, 
but of much more serious import, is a gap left in the neural 
canal at its lower end; usually the arches of the lumbar vertebrae 
arc deficient, and the fluid that surrounds the spinal cord bulges 
out in its membranes, producing a soft tumour under the skin 
at the lower part of the bock. This is the condition known 
as hydtorhachis, depending on the osseous defect known as spina 
bifida. More rarely the gap in the arches of the vertebrae is in 
the region of the neck. If it extend nil along the back, it will 
probably involve the skull also, Deficiency of the crown nf the 
head, and in the spine as well, may be not always traceable to 
want of formative power to close the canal in the middle line; 
an over-distended condition of the central canal of the cord and 
brain may prevent the closure of the bones, and ultimately lead 
to the disruption of the nervous organs themselves; and injuries 
to the mother, with inflammation .set up in the foetus and its 
appendages, may be the more remote cause. But it is by defect 
in the middle line that the mischief manifests itself, and it is in 
that anatomical category that the malformations arc included. 
The osseous deficiency at the crown of the head is usually 
accompanied by want Of the scalp, as well as of the brain and 
membranes. The bones of the face may be well developed 
and the features regular, except that the eyeballs bulge forward 
under the closed lids; but there is an abrupt horizontal line above 
the orbits where the bones eease, the skin of the brow joining on 
to a spongy kind of tissue that occupies the sides and floor of 
the cranium. This is the commonest form of an anencephalous 
or brainless monster. There are generally mere traces of the 
brain, although, in some rare and curious instances, the hemi¬ 
spheres are developed in an exposed position on the back of 
the neck. The cranial nerves are usually perfect, with the 
exception sometimes of the optic (and retina). Vegetative 
existence is not impossible, and a brainless monster has been 
known to survive sixty-five days. The child is usually a very 
large one. 

Closely allied, as we have seen, to the anencephalous condition 
is the condition of congenital hydrocephalus. The nervous 
system at its beginning is a neural canal, not only as regards 
its bony covering, but in its interior; a wide space lined by ciliated 
epithelium and filled with fluid extends along the axis of the 
spinal cord, and expands into a series of chambers in the brain. 
As development proceeds the walls thicken at the expense of 
the internal spaces, the original tubular or chambered plan of the 
central nervous system is departed from, and those oi'gans assume 
the practically solid form in which we familiarly know them. If, 
however, the spaces persist in their embryonic proportions 
notwithstanding the thickening of the nervous substance forming 
their walls, there results an enormous brain which is more than 
half occupied inside with fluid, contained in spaces that corre¬ 
spond on the whole to the ventricles of the brain as normiilly 
bounded. ’ A hydrocephalic foetus may survive its birth, and 
will be more apt to he affected in its nutrition than in its intelli¬ 
gence. In msity cases the hydrocephalic condition does not 
come on till after the child is born. 

Returning to/he ventral middle line, there may be defects of 
closure below the lips and palate, as in the breast-bone (fissure 
of the sternum), at the navel (the last point to close in any case), 
and along the middle .line of the abdomen generally. The 
commonest pOiht for "a jfsi) in the middle line of the belly is at 
its lower part, an inch or WW above the pubes. At that point in 


the embryo there issues the allantois, a bolloon-Iike expannon 
from the ventral cavity, which carries on its outer surface blood- 
vesseb from the embryo to intordigitate with those of the mother 
On the uterine surface. Having served its temporary purpose 
of canying the Uoodvessels across a space, the balloon-like 
allantois collapses, and rolls up into the rounded stem-like 
umbilical cord tlirough most of tts extent; but a portion of the 
sac within the body of the foetus is retained os the permanent 
urinary bladder. That economical adaptation of a portion 
of a vesicular organ, originally formed for purposes of com¬ 
munication between the embryo and the mother, appears to 
entail sometimes a defect in the wall of the abdomen just above 
the pubes, and a defect in the anterior wall of the bladder itself. 
This is the distressing congenital condition of fissure of the 
urinary bladder, in whicli its interior is exposed through an 
opening in the skin; the pubic bones are separated by an interval, 
and the reproductive organs are ill-formed; the urachus is 
wanting, and the umbilicus is always placed exactly at the upper 
end of the gap in the skin. A monstrosity recalling the cloacal 
arrangement of the bird is met with as a more extreme defect 
in the some parts. 

Hermaphroditism. —^Although this anomalous condition does 
not fall under defective closure in the middle line, it may be 
.said to be due to a similar failure of purpose, or to an uncertainty 
in the nisus formativus at a corresponding stage of development. 
Strictly speaking, a hermaphrodite is a creature containing 
ovaries and testes—the essential organs of each sex. Evidence 
accumulates, however, that at least in all the higher vertebrates, 
including man, the sex is predetermined in the fertilized ovum, 
and it is more than doubtful if true hermaphroditism occurs. On 
the otlier hand, if there be no such double sex in the essential 
organs (as in the majority of so-called hermaphrodites) there i,s a 
great deal of doubling and ambiguity entailed in the secondary 
or external organs and parts of generation. Those parts whicli 
are rudimenta/y or obsolete in the male but highly developed in 
the female, and those ^rts which are rudimentary in the female 
but highly developed in the male tend in the hermaphrodite 
to be developed equally, and all of them badly. Amongst 
human beings the greater number of so-callcd hermaphrodites 
arc really females, in which there is on abnormal development 
of the clitoris, but it also happens that true males may be bom 
with a small clitoris-like penis, with hypospadia—that is to .say, 
with imperfect urethra, open on the ventral side, and with 
unclescended testes. Failure of the development of the testes 
or ovary, or their removal in the adult condition induces an 
ambiguous condition of the body in which the secondary .sexual 
characters approach those of the other sex. Experimental 
removal of the ovaries or testes, followed by implantation 
of organs of the other sex, has produced on inversion of the 
secondary sexual characters. 

Cyclops, Siren, fi'c.—The same feebleness of the formative 
energy which gives rise to some at least of the cases of defective 
closure in the middle lino, and to the cases of ambiguous sex, 
leads also to imperfect separation of symmetrical parts. The 
most remarkable case of the kind is the cyclops monster. At 
a point corresponding to the root of the nose there is found a 
single orbital cavity, sometimes of small size and with no eyeball 
in it, at other times of the usual size of the orbit and containing 
an eyeball more or less complete. In still other eases, whieli 
indicate the nature of the anomaly, the orbital cavity extends 
for some distance on each side of the middle line, and contains 
two eyeballs lying close together. The usual nose is wanting 
but above the single orbital cavity there is often a nasal process 
on the forehead, with which nasal bones may be articulated, and 
cartilages joined to the latter; these form the framework of a 
short fleshy protuberance likq a small proboscis.. The lower 
jaw is sometimes wanting in cyclopeans; the cheek-bones are 
apt to be small, and the mouth a small round hole, or altogether 
absent; the rest of the body may be well developed. The key to 
the Cyclopean condition is found in the state of the brain. The 
olfactory nerves or lobes are frequently absent; the brain is 
very imperfectly divided into hemispheres, and appears as a 
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somenliat peAMhaped sac with thick waBs, the longitudinal 
partition of dura mater (falx cerebri) being wanting, the eurface 
almost unconvoluted, the c<npus c^oeum deficient, the basal 
ganglia rudimentary or fused. The optic chiasma and n^es 
are usually replaced by a single mesial nerve, but sometimes 
the chiasma and pair of nerves are present. The origin of this 
monstrosity dates back to an early period of development, to 
the time when the future hemispheres were being formed as 
protrusions from the anterior cerebral vesicle or fore-brain; 
it may be conceived that, instead of two distinct buds from 
that vesicle, there was only a single outgrowth with imperfect 
traces of cleavage. That initial defect would carry with it 
naturally the undivided state of the cerebrum, and with the 
latter there would be the absence of olfactory lobes and of a 
nose, and a single eyeball placed where the nose should have 
been. A cyclops has been known to live for several days. The 
monstrosity is not uncommon among the domestic animals, and 
is especially frequent in the pig. 

Another curious result of defective separation of symmetrical 
parts is the siren form of foetus, in which the lower limbs occur 
as a single tapering prolongation of the trunk like the hinder 
part of a dolphin, at the end of which a foot (or both feet) may 
or may not be visible. The defects in the bones underlying 
this siren form are very various: in some cases there is only 
one limb (thigh and leg-bones) in the middle line; in others all 
the bones of each limb are present in more or less rudimentary 
condition, but adhering at prominent points of the adjacent 
surfaces. The pelvis and pelvic viscera share in the. abnormality. 
A much more common and harmless case of unseparated sym¬ 
metrical parts is where the hand or foot has two, three, or more 
digits fused together. This syndactylous anomaly runs in 
families. 

Limbs Absent or Stunted, —Allied to these fused or unseparated 
states of the extremities, or of parts of them, are the class of 
deformities in which whole limbs are absent, or represented 
only by stumps. The trunk (and head) may be well formed, 
and the individual healthy; all four extremities may be reduced 
to short stumps either wanting hands and feet entirely, or with 
the latter fairly well developed; or the legs only may be rudi¬ 
mentary or wanting, or the arms only, or one extremity only. 
Although some of these cases doubtless depend upon aberrant 
or deficient formative power in the particular directions, there 
are others of them referable to the effects of mechanical pressure, 
and even to direct amputation of parts within the uterus. 

Acardiac and Acranial Monsters. —It sometimes happens in 
a twin pregnancy that one of the embryos fails to develop a 
heart and a complete vascular system of its own, depending 
for its nourishment upon blood derived from the placenta of 
its well-formed twin by means of its umbilical vessels. It grows 
into a more or less shapeless mass, in which all traces of the 
human form may bn lost. Other viscera besides the heart 
will be wanting, and no head distinguishable; the most likely 

f iarts to keep the line of development are the lumbar region 
with the kidneys), the pelvis, and the lower limbs. The twin 
of this monster may be a healthy infant. 

Reversed Position of the Viscera.—This is a developmental 
error associated with the retention of the right aortic arch as 
in birds, instead of the left as is usual in mamnials. The position 
of all the unsymmetrical viscera is transposed, the spleen and 
cardiac end of the stomach going to the right side, the liver 
to the left, the caecum resting on the left iliac fossa, and the 
sigmoid .flexure of the colon being attached to the right. This 
condition of .situs inversus viscerum need cause no inconvenience; 
and it will probably remain undetected until the occasion should 
arise for a physical diagnosis or post-mortem inspection. 

The causes of congenital anomalies are difficult to si^ify. 
There is no doubt that, in some cases, they are present in the 
sperm or germ of the parent; the same anomalies tecur in 
several children of a family, and it has been found pos¬ 
sible, through a variation of the circumstances, to trace the 
Influence in some cases to the father alone, and in other 
cases to the mother alone. The remarkable thing in this 
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parental initaeaoe is that the mtUmnation in the child may 
not have been manifested in the body of either parent, or 
in the grandparents. More often the malformation is acquired 
by the embryo and foetus in the coune of development and 
growth, either through the mother or in itself independently. 
Maternal impressions during pregnancy have often b^ allegi^ 
as a cause, and this causation has been discussed at great len^ 
by the best authorities. The general opinion seems to be that it 
is impossible to set aside the influence of subjective states of the 
mother altogether, but that there is no direct connexion between 
the cause of the subjective state and the resulting anomaly. 
The doctrine of maternal impressions has often bem resorted 
to when any other explanation was either difficult or incon¬ 
venient; thus, Hippocrates is said to have saved the virtue 
of a woman who gave birth to a black child by pointing out 
that there was a picture of a negro on the wall of her chamber. 
Injuries to the mother during pregnancy have been unquestion¬ 
ably the cause of certain malformations, especially of congenital 
hydrocephalus. The embryo itself and its membranes may 
become the subject of inflammations, atrophies, hypertrophies, 
and the like; this causation is doubtless accountable for a good 
many of them. But a very large residue of malformations must 
still be referred to variation in the embryonic cells and cell-groups. 
The nisus jormativus of the fertilized ovum is always subject to 
morphological laws, but, just as in extra-uterine life, there may 
be deviations from the beaten track; and even a slight deviation 
at an early stage wiU carry with it far-reaching consequences. 
This is particularly noticeable in double monsters. 

2. Double Monsters .—Twins are the physiological analogy of 
double monsters, and some of the latter have come very near 
to being two separate individuals. The Siamese twins, who 
died in 1874 at the age of sixty, were joined only by a thick 
fleshy ligament from the lower end of the breast-bone (xiphoid 
cartilage), having the common navel on its lower border; the 
anatomical examination showed, however, that a process of 
peritoneum extended through the ligament from one abdominal 
cavity to the other, and that the blood-vessels of the two livers 
were in free communication across the same bridge. There 
are one or two cases on record in which such a ligament has 
been cut at birth, one, at least, of the twins surviving. From 
the most intelligible form of double monstrosity, like the Siamese 
twins, there are all grades of fantastic fusion of two individuals 
into one down to the truly marvellous condition of a small 
body or fragment parasitic upon a well-grown infant—the 
condition known os foetus in foetu. These monstrosities are 
deviations, not from the usual kind of twin gestation, but from 
a certain rarer physiological type of dual development. In 
by far the majority of ca.ses twins have separate uterine appen¬ 
dages, and have probably been developed from distinct ova; 
but in a small proportion of (recorded) cases there is evidence, 
in the placental and enclosing structures, that the twins had 
been developed from two rudiments arising side by side on a 
single blastoderm. It is to the latter physiological category 
that double monsters almost certainly belong; and there is some 
direct embryological evidence for this opinion. Allen Thomson 
observed in the blastoderm of a hen’s egg at the sbeteenth or 
eighteenth hour of incubation two “ primitive traces ” or rudi¬ 
ments of the backbone forming side by side; and in a goose’s 
egg incubated five days he found on one blastoderm two en^ryos, 
each with the rudiments of upper and lower extremities, crossing 
or cohering in the region of the future neck, and with only one 
heart between them. A very large number of similar observa¬ 
tions have been published and appear to be found in all cases 
where a large material is available. The developing ova of fish, 
available in large numbers in hatcheries, and the laboratory 
investigation of the chick and the frog have provided cases of 
almost every degree of blending. The perf|ct physiological 
type appears to be two rudiments on one blastoderm, whose 
entirely separate development produces twins (under their rarer 
circumstances), whose nearly separate development produces 
such double monsters as the Siamese twins, and whose less 
separate development produces the various grotesque iontts 
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of two individuals in one body. There can be no question of 
a literal fusion of two embryos; either the individuality of each 
was at no time complete, or, if there were two distinct primitive 
traces, the uni-axikl type was approximately reverted to in the 
process of devdopment, as in the formation of the abdominal 
and thoracic viscera, limbs, pelvis or head. Double monsters 
are divided in the first instance into those in which the doubling 
is symmetrical and equal on the two sides, and those in which 
a smdl or fragmentary foetus is attached to or-enclosed in a 
foetus of average development—the latter class being the 
so-called cases of “ parasitism.” 

Symmetrical Double Monsters are subdivided according to 
the part or region of the body where the union or fusion exists 
—head, thorax, umbilicus or pelvis. One of the simplest 
cases is a Janus head upon a single body, or there may be two 
pairs of arms with the two faces. Again, there may be one 
head with two necks and two complete trunks and pairs of 
extremities. Two distinct heads (with more or less of neck) 
may .surmount a single trunk, broad at the shoulders but with 
only one pair of arms. The fusion, again, may be from the 
middle of the thorax downwards, giving two heads and two pairs 
of shoulders and arms, but only one trunk and one pair of legs. 
In another variety, the body may be double down to the waist, 
but the pelvis and lower limbs single. The degree of union 
in the region of the head, abdomen or pelvis may be so slight as 
to permit of two distinct organs or sets of organs in the respective 
cavities, or so great as to have the viscera in common; and 
there is hardly ever an intermediate condition between those 
extremes. Thus, in the Janus head there may be two brains, 
or only one brain. The Siamese twins are an instance of union 
at the umbilical region, with the viscera distinct in every respect 
except a slight vascular anastomosis and a common process of 
peritoneum; but it is more usual for union in that region to be 
more extensive, and to entail a .single set of abdominal and 
thoracic viscera. The pelvis is one of the commonest regions 
for double monsters to be joined at, and, as in the head tmd 
abdomen, the junction may be slight or total. The Hungarian 
sisters Helena and Judith (170T-1723) were joined at the 
sacrum, but had the pelvic cavity and pelvic organs separate; 
the same condition obtained in the South Carolina negresses 
Millie and Christina, known as the “ two-headed nightingale,” 
and in the Bohemian sisters Rosalie and Josepha. More usually 
the union in the pelvic region is complete, and produces the 
most fantastic shapes of two trunks (each with head and arms) 
joining below at various angles, and with three or four lower 
limbs extending from the region of fusion, sometimes iri a 
lateral direction, sometimes downwards. A very curious kind 
of double monster is produced by two otherwise distinct foetuses 
joining at the crown of the head and keeping the axis of their 
bodies in a line. It is only in rare instances that double 
monsters survive their birth, and the preserved specimens of 
them are mostly of foetal size. 

Unequal Double Monsters, Foetus in Foetu. —There are some 
well-authenticated instances of this.most curious of all anomalies. 
The most celebrated of these parasite-bearing monsters was a 
Genoese, Lazarus Johannes Baptista Colloredo, bpm in 1716, 
who was figured as a child by Licetus, and again by Bartholinus 
at the age of twenty-eight as a young man of average stature. 
The parasite adhered to the lower end of his breast-bone, and 
was a tolerably well-formed child, wanting only one leg; it 
breathed, slept at intervals, and moved its body, but it had no 
separate nutritive functions. The parasite is more apt to be 
a miniature acardiac and acephalous fragment, as in the case 
of the one borne in front of the abdomen of a Chinaman figured 
by I. Geoffroy St Hilaire. Sometimes the parasite is contained 
in a pouch under the skin of the abdominal wall, and in another 
class (of whichjthere is a specimen in the Hunterian Museum) 
it has actually been included, by the closure of the ventral 
laminae, within the abdominal cavity of the foetus—a true 
foetus in foetu. Shapeless parasitic fragments containing masses 
of bone, cartilage, and other tissue are found also in the space 
behind the breast-bone (mediastinal teratoma), or growing from 


the base of the skull and protruding through the mouth (“ epi- 
gnathous teratoma,” appearing to be seated on the jaw), and, 
most frequently of, all, attached to tlie sacrum. These last pass 
by a most interesting transition into common forms of congenital 
sacral tumours (which may be of enormous size), consisting 
mainly of one kind of tissue having its physiological type in the 
curious gland-like body (coccygeal gland) in which the middle 
sacral artery comes to an end. The congenital sacral tumours 
have a tendency to become cystic, and they are probably 
related to the more perfect congenital cysts of the neck region, 
where there is another minute gland-like body of the same 
nature as the coccygeal at the point of bifurcation of the common 
carotid artery. Other tumours of the body, especially certain 
of the sarcomatous class, may be regarded from the point of 
view of monstra per excessum; but such cases suggest not so 
much a question of aberrant development within the blastoderm 
as of the indwelling spontaneity of a single post-embryonic 
tissue. (See Tumour and Pathology.) 

Monstrosities in man and animals have attracted attention 
since the earliest times, and amongst primitive and uncivilized 
peoples have been regarded as of supernatural origin. Aristotle 
himself appears to have been the first to examine them as a 
naturalist, and to explain that although they were outside 
the usual course of nature they were in the strictest sense of 
natural origin. Pliny described many well-known forms, but 
did not distinguish between legendary and actual monstrosities. 
In the middle ages they were treated in the fullest spirit of 
superstition, and many relics from such a point of view still 
survive. The human monstrosities were regarded as having 
been engendered in women by the devil who had commerce 
with them either in his own form or in the guise of some animal. 
The belief still to be found amongst uneducated persons that 
unnatural union between women and male animals, or between 
men and female animals, may be fertile and produce monsters, 
is an attenuated form of the salanic, legend. The scientific 
appreciation of monsters has grown with the study of embryology. 
William Harvey in Exercitationes de generatione animalium (16^1) 
first referred monstrosities to their proper place as abnormalities 
in embryonic reproduction. The doctrine of pre-formation 
(see Heredity) obsessed biological science until 1759 when 
C. F. Wolff overthrew it, and Harvey's advance was not pursued, 
except that a number of anatomists published careful studies 
and descriptions of monsters or monstrous organs. Those who 
believed that the normal process of development was an unrolling 
and expansion of a pre-formed miniature of the adult had to 
apply a similar theory to monsters, and Sylvain Regis, a con¬ 
temporary of Malbranche, obtained acceptance of his view that 
monstrous germs as well as normal germs had been created at 
the beginning of the world. A discussion almo.st as memorable 
as that between E, G. St Hilaire and Cuvier on specific types 
was pursued in the French Academy from 1724 to 1743, J. B. 
Winslow, who supported the current pre-formationist v,^, 
having the better of the argument with Louis L^mety, whQ.j}(a.s 
almost alone in a rational interpretation of monstrosities, ^om 
the time of Wolff it was accepted that normal and abnormal em¬ 
bryos alike developed by processes qf epigenetic change. Wolff 
himself, however, and even J. F. Meckel at the begiiming of 
the 19th century, did not recognize the influence of physiological 
causes in the production of abnormalities; they believed the 
latter to proceed certainly in an orderly and natural way, but 
from abnormal ova. E. G. St Hilaire was the first to attempt 
experimental teratology and to lay down that many mon¬ 
strosities were the result of influences causing deviations from 
the normal course of embryonic development. I. G. St Hilaire, 
the son of E. G. St Hilaire, carried the experimental method 
little farther, but published an elaborate descriptive treatise on 
anomalies (Paris, 1832-1837) which remains one of the most 
valuable records of the subject. A similar treatise with an 
incomparable atlas of illustrations was issued by W. Vrolik, the 
great Dutch anatomist, between 1840 Md 1849, whilst A. Forster 
issued in 1861 a valuable textbook with a very large number 
of illustrations chiefly from preparations in the museum gt 
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somenliat peAMhaped sac with thick waBs, the longitudinal 
partition of dura mater (falx cerebri) being wanting, the eurface 
almost unconvoluted, the c<npus c^oeum deficient, the basal 
ganglia rudimentary or fused. The optic chiasma and n^es 
are usually replaced by a single mesial nerve, but sometimes 
the chiasma and pair of nerves are present. The origin of this 
monstrosity dates back to an early period of development, to 
the time when the future hemispheres were being formed as 
protrusions from the anterior cerebral vesicle or fore-brain; 
it may be conceived that, instead of two distinct buds from 
that vesicle, there was only a single outgrowth with imperfect 
traces of cleavage. That initial defect would carry with it 
naturally the undivided state of the cerebrum, and with the 
latter there would be the absence of olfactory lobes and of a 
nose, and a single eyeball placed where the nose should have 
been. A cyclops has been known to live for several days. The 
monstrosity is not uncommon among the domestic animals, and 
is especially frequent in the pig. 

Another curious result of defective separation of symmetrical 
parts is the siren form of foetus, in which the lower limbs occur 
as a single tapering prolongation of the trunk like the hinder 
part of a dolphin, at the end of which a foot (or both feet) may 
or may not be visible. The defects in the bones underlying 
this siren form are very various: in some cases there is only 
one limb (thigh and leg-bones) in the middle line; in others all 
the bones of each limb are present in more or less rudimentary 
condition, but adhering at prominent points of the adjacent 
surfaces. The pelvis and pelvic viscera share in the. abnormality. 
A much more common and harmless case of unseparated sym¬ 
metrical parts is where the hand or foot has two, three, or more 
digits fused together. This syndactylous anomaly runs in 
families. 

Limbs Absent or Stunted, —Allied to these fused or unseparated 
states of the extremities, or of parts of them, are the class of 
deformities in which whole limbs are absent, or represented 
only by stumps. The trunk (and head) may be well formed, 
and the individual healthy; all four extremities may be reduced 
to short stumps either wanting hands and feet entirely, or with 
the latter fairly well developed; or the legs only may be rudi¬ 
mentary or wanting, or the arms only, or one extremity only. 
Although some of these cases doubtless depend upon aberrant 
or deficient formative power in the particular directions, there 
are others of them referable to the effects of mechanical pressure, 
and even to direct amputation of parts within the uterus. 

Acardiac and Acranial Monsters. —It sometimes happens in 
a twin pregnancy that one of the embryos fails to develop a 
heart and a complete vascular system of its own, depending 
for its nourishment upon blood derived from the placenta of 
its well-formed twin by means of its umbilical vessels. It grows 
into a more or less shapeless mass, in which all traces of the 
human form may bn lost. Other viscera besides the heart 
will be wanting, and no head distinguishable; the most likely 

f iarts to keep the line of development are the lumbar region 
with the kidneys), the pelvis, and the lower limbs. The twin 
of this monster may be a healthy infant. 

Reversed Position of the Viscera.—This is a developmental 
error associated with the retention of the right aortic arch as 
in birds, instead of the left as is usual in mamnials. The position 
of all the unsymmetrical viscera is transposed, the spleen and 
cardiac end of the stomach going to the right side, the liver 
to the left, the caecum resting on the left iliac fossa, and the 
sigmoid .flexure of the colon being attached to the right. This 
condition of .situs inversus viscerum need cause no inconvenience; 
and it will probably remain undetected until the occasion should 
arise for a physical diagnosis or post-mortem inspection. 

The causes of congenital anomalies are difficult to si^ify. 
There is no doubt that, in some cases, they are present in the 
sperm or germ of the parent; the same anomalies tecur in 
several children of a family, and it has been found pos¬ 
sible, through a variation of the circumstances, to trace the 
Influence in some cases to the father alone, and in other 
cases to the mother alone. The remarkable thing in this 
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parental initaeaoe is that the mtUmnation in the child may 
not have been manifested in the body of either parent, or 
in the grandparents. More often the malformation is acquired 
by the embryo and foetus in the coune of development and 
growth, either through the mother or in itself independently. 
Maternal impressions during pregnancy have often b^ allegi^ 
as a cause, and this causation has been discussed at great len^ 
by the best authorities. The general opinion seems to be that it 
is impossible to set aside the influence of subjective states of the 
mother altogether, but that there is no direct connexion between 
the cause of the subjective state and the resulting anomaly. 
The doctrine of maternal impressions has often bem resorted 
to when any other explanation was either difficult or incon¬ 
venient; thus, Hippocrates is said to have saved the virtue 
of a woman who gave birth to a black child by pointing out 
that there was a picture of a negro on the wall of her chamber. 
Injuries to the mother during pregnancy have been unquestion¬ 
ably the cause of certain malformations, especially of congenital 
hydrocephalus. The embryo itself and its membranes may 
become the subject of inflammations, atrophies, hypertrophies, 
and the like; this causation is doubtless accountable for a good 
many of them. But a very large residue of malformations must 
still be referred to variation in the embryonic cells and cell-groups. 
The nisus jormativus of the fertilized ovum is always subject to 
morphological laws, but, just as in extra-uterine life, there may 
be deviations from the beaten track; and even a slight deviation 
at an early stage wiU carry with it far-reaching consequences. 
This is particularly noticeable in double monsters. 

2. Double Monsters .—Twins are the physiological analogy of 
double monsters, and some of the latter have come very near 
to being two separate individuals. The Siamese twins, who 
died in 1874 at the age of sixty, were joined only by a thick 
fleshy ligament from the lower end of the breast-bone (xiphoid 
cartilage), having the common navel on its lower border; the 
anatomical examination showed, however, that a process of 
peritoneum extended through the ligament from one abdominal 
cavity to the other, and that the blood-vessels of the two livers 
were in free communication across the same bridge. There 
are one or two cases on record in which such a ligament has 
been cut at birth, one, at least, of the twins surviving. From 
the most intelligible form of double monstrosity, like the Siamese 
twins, there are all grades of fantastic fusion of two individuals 
into one down to the truly marvellous condition of a small 
body or fragment parasitic upon a well-grown infant—the 
condition known os foetus in foetu. These monstrosities are 
deviations, not from the usual kind of twin gestation, but from 
a certain rarer physiological type of dual development. In 
by far the majority of ca.ses twins have separate uterine appen¬ 
dages, and have probably been developed from distinct ova; 
but in a small proportion of (recorded) cases there is evidence, 
in the placental and enclosing structures, that the twins had 
been developed from two rudiments arising side by side on a 
single blastoderm. It is to the latter physiological category 
that double monsters almost certainly belong; and there is some 
direct embryological evidence for this opinion. Allen Thomson 
observed in the blastoderm of a hen’s egg at the sbeteenth or 
eighteenth hour of incubation two “ primitive traces ” or rudi¬ 
ments of the backbone forming side by side; and in a goose’s 
egg incubated five days he found on one blastoderm two en^ryos, 
each with the rudiments of upper and lower extremities, crossing 
or cohering in the region of the future neck, and with only one 
heart between them. A very large number of similar observa¬ 
tions have been published and appear to be found in all cases 
where a large material is available. The developing ova of fish, 
available in large numbers in hatcheries, and the laboratory 
investigation of the chick and the frog have provided cases of 
almost every degree of blending. The perf|ct physiological 
type appears to be two rudiments on one blastoderm, whose 
entirely separate development produces twins (under their rarer 
circumstances), whose nearly separate development produces 
such double monsters as the Siamese twins, and whose less 
separate development produces the various grotesque iontts 
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dttim. The flnt earl diad in 1344 and wag bnried in the White- 
friars Church in London. His wife, Katherine, daughter of 
William de GraunBoa; and co-heir, in her issue, of her brothers, 
is connected bf a legend of no value-with the foundation of 
the Order of the Garter. Between Williani, his son and heir, the 
second earl (1328-1397) and Joan of Kent, daughter of Edmund 
of Woodstock, there was a contract of marriage which was made 
null by the-pope's bull in 1349. William was one of the knights- 
foundmdf the Order of the Garter^ fought at Crftcy, and com¬ 
manded the rearward battle at Poitiers. According to Froissart 
heattended the young Richard in-Smithheld when me king faced 
the mob after the death of Wat Tyler. His only son was killed 
in 1383 at a tournament, and in 1393 the earl sold the lordship 
and crown of Man to William Scrope of Bolton. He was suc¬ 
ceeded by his nephew John, the third earl (c. r350-i40o), son 
of Sir John Montagu by Margaret, the heir of the barons of 
Munthermer. The new earl was notorious as a Lollard, and was 
accused, after Henry IV.’s accession, of a share in Gloucester’s 
death, from which he was to ha^e cleared himself in combat with 
the lord Morley. But he joined Kent, Huntingdon and Rutland 
in their plot against Henry, and was beheaded with the earl of 
Kent by the Cirencester mob. By his wife Maude, daughter of 
Sir Adam Francis, he had Thomas (1388-1428), who was sum¬ 
moned os an earl in 1409, his father’s dignities being restored to 
him in 1421, by which time his services at Harfleur and Agin- 
court had earned him French lordships, the lieutenant-general¬ 
ship of Normandy and the earldom of Perche. The last of a 
race of warriors, he ended his service at the famous siege of 
Orleans, a cannon-ball da.shing into his face the stone and iron¬ 
work of the window from which he was gaeing at the city. By 
his second wife, the daughter of Thomas Chaucer the Speaker, 
he had no issue. By his first wife, Eleanor, daughter of Thomas 
Roland, earl of Kent, he had an only daughter Alice, wife of 
Richard Netfille, a younger son of the first earl of Westmorland, 
who claimed and was allowed the earldom of Salisbury in right 
of his marriage. The famous “ Richard Make-a-King,” earl of 
Warwick and Salisbury, was the grandson of the last of the 
Montagu earls. 

Sir Edward Montagu of Boughton, a chief justice of the king’s 
bench who died in 1557, was ancestor of three lines of peers, the 
dukes of Montagu, the dukes of Manchester, and the earls of 
Sandwich. These Montagus of Boughton claimed, by a false 
pedigree, descent from the third earl of Salisbury. It is possible 
that there may have been some kinship between the two families, 
but none, apparently, that could justify the persistent quartering 
by these later Montagus of the arms of Monthermer. 

‘Authorities. —CoUinson’s Somerset', G.E.C.’s Complete Peerage', 
Victoria County History: Somerset (]. H. Round's introduction to 
Domesdayl; Rymer’s Foedera', Palgrave’s Parliamentary Writs', 
Soils of Parliantenf, V.timsay‘n Lancaster and York; Gesta Henrici V. 
(English Hist. Soc.); Chronicles of Walsingbam, Knighton. Cap- 
mve Wavrin, Frousart, Monstrelet, &c. Inquests Post Mortem, 
UO’s'e, Patent, Ch.irtcr and Fine Rolls; Dugdale’s Monnsticon Publi¬ 
cations of ^merset Record Society; Charters in British Museum 
and Public Record Office. (O. Ha.) 

nOMTAOn, EUZABETH ROBIMBOir (1720-T800), English 
leader of society, was bom at York on the 2nd of October 1720. 
In 1742 she married Charles Montagu, cousin of Edward Wortley 
Montagu and son of the earl of Sandwich—a wealthy man, 
con^Bttably her senior. Thanks to her, his Mayfair house 
beaBptlW social centre of intellectual society in London, and 
her’qP^M jfarties and evening conversaziones gained for her 
fromlWrawers the title of “ The Madame du Defland of the 
English In other quarters the term ‘‘ blue-stocking ” 

■was applied to'her guests. From her husband, who died in 1775, 
she inherited a donsirierable fortune and large estates, in the 
management Of which she showed much ability. In 1781 she 
built Sandlcfor^l'Rriory, near Newbury, and Montagu House, 
now 22 Portman Square, London, the latter from designs by 
James StUart. With the colliers in Hie tiorth she was extremely 
popular, and every Mgy-day she entertained the London chimnc)'- 
swe^s. She died oh' the 25th of August 1800. There is an 
admirable porttait of her by Reynolds. 


-MONTAGU, LADY 

' See .EftioMA Montdgn, (he guemof (he Blue Sioehtnre ; Heo Com- 

spoetdfgice from tjao to ijbt, edited by E. J. Climen^u (2 vola., 1906); 
and R, Huchon, Mrs Montagu and her Friends, lyao-iSoo (Eng. 
trans., 1907)." 

MONTAOn, LADY HAST WORTUY (1689-1762), English 
letter-writer, eldest daughter of Evelyn Pierrepont, afterwards 
duke of Kingston, was baptized at Covent Garden on the 26th 
of May 1689. Her mother, who died while her daughter was 
still a child, was a daughter of William Feilding, earl of Denbigh. 
Her father was proud of her beauty and wit, and when she was 
eight years old she is said to have been the toast of the Kit-Kat 
Club. He took small pains with the education of his children, 
but ].ady Mary was encouraged in her self-imposed studies by 
her uncle, William Feilding, and by Bishop Burnet. She formed 
a close friendship with Mary Astell, who was a champion of 
woman’s rights, and with Anne Wortley Montagu, grand¬ 
daughter of the fost earl of Sandwich. With this lady she carried 
on an animated correspondence. The letters on Anne’s side, 
howrever, were often copied from drafts written by her brother, 
Edward Wortley Mont^, and after Anne’s death in 1709 the 
correspondence between him and Lady Mary was prosecuted 
without an intermediary. Lady Mary’s father, now marquess 
of Dorchester, declined, however, to accept Montagu os a son- 
in-law because he refused to entail his estate on a possible heir. 
Negotiations were broken off, and when the marquess insi.sted on 
another marriage for his daughter the pair eloped (1712). The early 
years of Lady Mary Wortley Montagu’s married life were spent 
in rigid economy and retirement in the country. Her husband 
was M.P. for Westminster in 1715, and .shortly afterwards was 
made a commissioner of the treasury. When Lady Mary joined 
him in London her wit and beauty soon made her a prominent 
figure at court. Early in 1716 Montagu was appointed am¬ 
bassador at Constantinople. Lady Mary accompanied him to 
Vienna, and thence to Adrianople and Constantinople. He was 
recalled in 1717, but they remained at Constantinople until 1718. 
'I'he story of this voyage and of her observations of Eastern life 
is told in a series of lively letters lull of graphic description. 
From Turkey she brought back the practice of inoculation for 
small-pox. She had her own children inoculated, and encoun¬ 
tered a vast amount of prejudice in bringing the matter forward. 
Before starting for the East she had made the acquaintance of 
Alexander Pope, and during her absence he addressed to her a 
series of extravagant letters, which appear to have been chiefly 
exercises in the art of writing gallant epistles. Very few letters 
passed after Lady Mary’s return, and various reasons have been 
suggested for the subsequent estrangement and violent quarrel. 
Mr Moy Thomas suggests that the cause is to be found in the last 
of the “ Letters during the Embassy to Constantinople.” It is 
addressed to Pope and purports to be dated from Dover, the ist 
of November 1718. It contains a parody on Pope’s ” Epitaph 
on the Lovers struck by Lightning.” The MS. collection of these 
letters was passed round a considerable circle, and Pope may 
well have been offended at the circulation of this piece of satire. 
Jealousy of her friendship with Lord Hervey has also been 
alleged, but Lady Louisa Stuart says Pope had made Lady Mary 
a declaration of love, which she had received with an outburst 
of laughter. In any case Lady Mary always professed complete 
innocence of all cause of offence in public. She is alluded to in 
the Dunciad in a passage to Which Pope affixed one of his insult¬ 
ing notes. A Pop Pope was generally supposed to be 
from her pen, and Pope thought she was part author of One 
Epistle to Mr A. Pope (1730). Pope attacked her again and 
again, but with especial virulence in a gross couplet in the “ Imi¬ 
tation of the First .Satire of the Second Book of Horace,” as 
Sappho. She asked a third person to remonstrate, and received 
the obvious answer that Pope could not have foreseen that she 
or any one else would apply so base an insult to her«lf. Vtrses 
addressed to an Imitator of Horace by a Lady (1733), a scurrilous 
reply to these attacks, is generally attributed to the joint efforts 
of Lady Mary and her sworn ally, Lord Hervey. She had a 
romantic correspondence with a Frenchman named R6mond, 
who addressed to ho' a series of excessively gallant letters before 
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somenliat peAMhaped sac with thick waBs, the longitudinal 
partition of dura mater (falx cerebri) being wanting, the eurface 
almost unconvoluted, the c<npus c^oeum deficient, the basal 
ganglia rudimentary or fused. The optic chiasma and n^es 
are usually replaced by a single mesial nerve, but sometimes 
the chiasma and pair of nerves are present. The origin of this 
monstrosity dates back to an early period of development, to 
the time when the future hemispheres were being formed as 
protrusions from the anterior cerebral vesicle or fore-brain; 
it may be conceived that, instead of two distinct buds from 
that vesicle, there was only a single outgrowth with imperfect 
traces of cleavage. That initial defect would carry with it 
naturally the undivided state of the cerebrum, and with the 
latter there would be the absence of olfactory lobes and of a 
nose, and a single eyeball placed where the nose should have 
been. A cyclops has been known to live for several days. The 
monstrosity is not uncommon among the domestic animals, and 
is especially frequent in the pig. 

Another curious result of defective separation of symmetrical 
parts is the siren form of foetus, in which the lower limbs occur 
as a single tapering prolongation of the trunk like the hinder 
part of a dolphin, at the end of which a foot (or both feet) may 
or may not be visible. The defects in the bones underlying 
this siren form are very various: in some cases there is only 
one limb (thigh and leg-bones) in the middle line; in others all 
the bones of each limb are present in more or less rudimentary 
condition, but adhering at prominent points of the adjacent 
surfaces. The pelvis and pelvic viscera share in the. abnormality. 
A much more common and harmless case of unseparated sym¬ 
metrical parts is where the hand or foot has two, three, or more 
digits fused together. This syndactylous anomaly runs in 
families. 

Limbs Absent or Stunted, —Allied to these fused or unseparated 
states of the extremities, or of parts of them, are the class of 
deformities in which whole limbs are absent, or represented 
only by stumps. The trunk (and head) may be well formed, 
and the individual healthy; all four extremities may be reduced 
to short stumps either wanting hands and feet entirely, or with 
the latter fairly well developed; or the legs only may be rudi¬ 
mentary or wanting, or the arms only, or one extremity only. 
Although some of these cases doubtless depend upon aberrant 
or deficient formative power in the particular directions, there 
are others of them referable to the effects of mechanical pressure, 
and even to direct amputation of parts within the uterus. 

Acardiac and Acranial Monsters. —It sometimes happens in 
a twin pregnancy that one of the embryos fails to develop a 
heart and a complete vascular system of its own, depending 
for its nourishment upon blood derived from the placenta of 
its well-formed twin by means of its umbilical vessels. It grows 
into a more or less shapeless mass, in which all traces of the 
human form may bn lost. Other viscera besides the heart 
will be wanting, and no head distinguishable; the most likely 

f iarts to keep the line of development are the lumbar region 
with the kidneys), the pelvis, and the lower limbs. The twin 
of this monster may be a healthy infant. 

Reversed Position of the Viscera.—This is a developmental 
error associated with the retention of the right aortic arch as 
in birds, instead of the left as is usual in mamnials. The position 
of all the unsymmetrical viscera is transposed, the spleen and 
cardiac end of the stomach going to the right side, the liver 
to the left, the caecum resting on the left iliac fossa, and the 
sigmoid .flexure of the colon being attached to the right. This 
condition of .situs inversus viscerum need cause no inconvenience; 
and it will probably remain undetected until the occasion should 
arise for a physical diagnosis or post-mortem inspection. 

The causes of congenital anomalies are difficult to si^ify. 
There is no doubt that, in some cases, they are present in the 
sperm or germ of the parent; the same anomalies tecur in 
several children of a family, and it has been found pos¬ 
sible, through a variation of the circumstances, to trace the 
Influence in some cases to the father alone, and in other 
cases to the mother alone. The remarkable thing in this 
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parental initaeaoe is that the mtUmnation in the child may 
not have been manifested in the body of either parent, or 
in the grandparents. More often the malformation is acquired 
by the embryo and foetus in the coune of development and 
growth, either through the mother or in itself independently. 
Maternal impressions during pregnancy have often b^ allegi^ 
as a cause, and this causation has been discussed at great len^ 
by the best authorities. The general opinion seems to be that it 
is impossible to set aside the influence of subjective states of the 
mother altogether, but that there is no direct connexion between 
the cause of the subjective state and the resulting anomaly. 
The doctrine of maternal impressions has often bem resorted 
to when any other explanation was either difficult or incon¬ 
venient; thus, Hippocrates is said to have saved the virtue 
of a woman who gave birth to a black child by pointing out 
that there was a picture of a negro on the wall of her chamber. 
Injuries to the mother during pregnancy have been unquestion¬ 
ably the cause of certain malformations, especially of congenital 
hydrocephalus. The embryo itself and its membranes may 
become the subject of inflammations, atrophies, hypertrophies, 
and the like; this causation is doubtless accountable for a good 
many of them. But a very large residue of malformations must 
still be referred to variation in the embryonic cells and cell-groups. 
The nisus jormativus of the fertilized ovum is always subject to 
morphological laws, but, just as in extra-uterine life, there may 
be deviations from the beaten track; and even a slight deviation 
at an early stage wiU carry with it far-reaching consequences. 
This is particularly noticeable in double monsters. 

2. Double Monsters .—Twins are the physiological analogy of 
double monsters, and some of the latter have come very near 
to being two separate individuals. The Siamese twins, who 
died in 1874 at the age of sixty, were joined only by a thick 
fleshy ligament from the lower end of the breast-bone (xiphoid 
cartilage), having the common navel on its lower border; the 
anatomical examination showed, however, that a process of 
peritoneum extended through the ligament from one abdominal 
cavity to the other, and that the blood-vessels of the two livers 
were in free communication across the same bridge. There 
are one or two cases on record in which such a ligament has 
been cut at birth, one, at least, of the twins surviving. From 
the most intelligible form of double monstrosity, like the Siamese 
twins, there are all grades of fantastic fusion of two individuals 
into one down to the truly marvellous condition of a small 
body or fragment parasitic upon a well-grown infant—the 
condition known os foetus in foetu. These monstrosities are 
deviations, not from the usual kind of twin gestation, but from 
a certain rarer physiological type of dual development. In 
by far the majority of ca.ses twins have separate uterine appen¬ 
dages, and have probably been developed from distinct ova; 
but in a small proportion of (recorded) cases there is evidence, 
in the placental and enclosing structures, that the twins had 
been developed from two rudiments arising side by side on a 
single blastoderm. It is to the latter physiological category 
that double monsters almost certainly belong; and there is some 
direct embryological evidence for this opinion. Allen Thomson 
observed in the blastoderm of a hen’s egg at the sbeteenth or 
eighteenth hour of incubation two “ primitive traces ” or rudi¬ 
ments of the backbone forming side by side; and in a goose’s 
egg incubated five days he found on one blastoderm two en^ryos, 
each with the rudiments of upper and lower extremities, crossing 
or cohering in the region of the future neck, and with only one 
heart between them. A very large number of similar observa¬ 
tions have been published and appear to be found in all cases 
where a large material is available. The developing ova of fish, 
available in large numbers in hatcheries, and the laboratory 
investigation of the chick and the frog have provided cases of 
almost every degree of blending. The perf|ct physiological 
type appears to be two rudiments on one blastoderm, whose 
entirely separate development produces twins (under their rarer 
circumstances), whose nearly separate development produces 
such double monsters as the Siamese twins, and whose less 
separate development produces the various grotesque iontts 
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tf JJermMti (*»•) Piuses :(London, l»oa>... 

MOIITA617 (or, IdouNTACuE), SKJStltoi(jl57T-;$4>;)> Engliah 
divine, was bom at Dorney, BuckinghaHishire, and educated 
at Eton and Cambridge. In 1613 he wag CtefiVed (ettow D( Eton 
and became rector of Stanford Rivers, Essex. He was appointed 
to the deanery of Hereford in 1616, but exchanged it next year 
for a canonry of Windsor, which he held with the rectory of 
Petworth, Sussex. He wa,s alto chaplain to James I. Like 
Laud, he disliked the extremes of Calvinism and'Romanism, 
and this attitude constantly involved him in difficulties. About 
xdis he came into collision with some Roman Catholics in his 
parish, and Matthew KelUson (1560 ?-i642) attacked him in a 
pamphlet entitled The Go^g of the Reformed GospeU. (Douai, 
1623). Montagu replied with A Gagg for the New GospeU t No. 
A New Gagg for an Old Goose (London, 1624). The publication 
of the Immediate ^tdresse unto God alone (London, 1624) 
incensed the Puritans, who appealed to the House of Commons, 
but Montagu was protected by the king. After the appearance 
of his famous Appello Caesarem (London, 1625), his case fre¬ 
quently came before parliament and conferences of bishops, but 
his influence at court and with Laud enabled him to hold his 


ground. He was consecrated bishop of Chichester in 1628, and 
became bishop of Norwich in 1638. He died on the 13th of 
April 1641. 

MOHTAIO^ MICHEL DE (1533-15QS), French essayist, was 
born, os he himsdf tells us, between eleven o’clock and noon on 
the 28th of February 1533. The jjatronymic of the Montaigne 
family, who derived their title from the chateau at which the 
essayist was born and which had been bought by his grandfather, 
was Eyquem. It was believed to be of Engli^ origin, and the 
long tenure of Gascony and Guienne by the EngU certainly 
provided abundant opportunity for the introduction of Eqgliiffi 
colonists. But the elaborate researches of M. Malv^zin (Michel 
de Moniaigne, son origine et sa famille, 1875) proved the existence 
of a family of Eyquems or Ayquems before the marriage of 
Eleanor of Aquitaine to Henry II. of England, though no 
connexion between this family, who were sieurs de Lefiparre, 
and the essayist’s ancestors can be made out. Montaigne is not 
far from Bordeaux, with which the Eyquem family had for some 
time been connected. Pierre Eyquem, Montaigne’s father, had 
been engaged in commerce (a herring-merchant Scaliger calls 
him, and W grandfather Ramon had certainly followed that 
trade), had fill^ many municipal offices in Bordeaux, and had 
served under Francis 1 . in Italy as a soldier. He married 
Antoinette de lx>uppes (Lopez), descended from a family of 
Spanish Jews. The essayist was the third son. By the death of 
his elder brothers, however, he became head of the family. He 
had also six younger brothers and sisters. His father appears, 
like many other men of the time, to have made a h(^by of ^uca- 
tion. Montaigne was not only put out to nurse with a peasant 
woman, but had his sponsors from the same class, and was 
accustomed to associate with it. He was taught Latin orally by 
servants (a German tutor, Horstanus, is especially mentioned), 
who could speak noi French, and many curious fancies were tried 
on him, as, for instance, that of waking him every morning by 
soft music. But he was by no means allowed to be idlei A plan 
of teaching him- Greek by some kind of mechanical arrangement 
is not vez^ intelligible, and was quite unsuccessful. These 
details of his education (which, like most else that is known about 
him, come from his own mouth) are not only interesting in them¬ 
selves, but ceipind the reader how, not far from the same time, 
Rebelais, the other leading writer of French during the Renais- 
S8»ce, was exercising himself, though not being exercised, in plans 
of education almost us fantastic. At six years old Montaigne 
was sent to thq CoUdge de Guienne at Bc^eaux, then at the 
height of its reputation. Among its masters were Buchanan, 
aftwwardsthe teacher* of James 1 ,, and Muretus, one of the first 
scholars of the aga.: At ffiirteen Montaigne left the ColMge de 
Guienne and iaegan lb study law, it is not known where, but 
probably at Toulouse. In 1548 he was at Bordeaux during cme 


of thn.heqiMnt riots, camnd by rise gabeUie, Qs miMaxt S* 
years afterwards, having attained his majority, he was made a 
counsrilor in the Bordeaux parument, In 1358 he was prwntnt 
the siege of Thionville, iq 1559 and 1561 at Paria, and id fSha 
at the siege of Rouen. He was also much about the court, and 
he admits very fra^ly that in bis youth he led a life of pleasure, 
if not exactly of excess. In 1565 he married Fran^oise de k 
Chassaigne, whose father was, like himself, a member of the 
Bordeaux parlement. Three years later his father died, and he 
succeeded to the family possessions. Finally, in 1571, as he 
tells us in an inscription still extant, he retired to Montaigne 
to take up his abode there, having given up his magistracy the 
year before. His health, never strong, had been further 
weakened by the hard living which was usual at the time. H'c 
resolved, accordingly, to retire to a life of study and contempla¬ 
tion, though he Wulged in no asceticism except careful diet. 
He neither had nor prolessed any enthusiastic affection for his 
wife, but he lived on excellent terms with her, and bestowed 
some pains on the education of the only child (a daughter, 
lAMiore) who survived infancy. In his study^-<t lower of refuge, 
separate from the house, which he has minutely described—he 
read, wrote, dictated, meditated, inscribed moral sentences 
which still remain on the walls and rafters, annotated his books, 
some of which are still in existence, and in other ways gave 
himself up to a learned case. 

He was not new to literature. In his father’s lifetime, and 
at his request, he had translated the Theologia naturalis u£ 
Raymund de &bunde, a Spanish schoolman (published 1569). 
On first coming,to live af Montaigne he edited the works of his 
deceased friend Etienne de la Boetie, who hod been the comrade 


of his youth, who, died early, and who, with poems of real pro- 
mi^, had composed a declamatory and school-boyish theme on 
republicanism, entitled the Contr un, which is one of the mo^ 
over-estimated books in literature. But the years of his studious 


retirement were spent on a work of infinitely greater importance. 
Garrulous after a fashion as Montaigne is, he gives us no clear 
idea of any original or definite impulse leading Wi to write the 
famous Essays. It is very probable that if they were at first 
intended to have any special form at all it was that of a table- 
book or journal, such as was never more commonly kept tluui 
in the i6th century. It is certainly very noticeable Uiat the 
earlier essays, those of the first two books, differ from the later 
in one most striking point, in that of length. Speaking gener¬ 
ally, the essays of tlic third book average fully four times the 
length of those of the other two. This of itself would suggest 
a difference in the system of composition. These first two 
books appeared in 1580, when Ihcir author was forty-seven 


years old. 


They contain, as at present published, no fewer than ninety-three 
essays, besides an exceedingly long apology for the already men¬ 
tioned Raymund Sabunde, in which some have seen the kernel of 
Montaigne’s philosophy. The book begins with a short aois (address 
to the reader), opening with the wail-known words, " C'c-st ny un 
here de bon joy, lectew, and sketching in a few lively sentences the 
character 01 meditative egotism which is k^rt up throughout. His 
sole object, the author says, is to leave for his friends and relations 
a mcntel portrait of hitn^, defects and all; he cares neither for 
utility nor few fame. The assays then begin, without any attempt 
to explain or classify their subjects. Their titles are of the most 

I sayings or moral 
s 4 paieiUe fin." 
rt." ’’ profit de 
they are beaded 
like the chapters of a treatise on ethics : “ De la triatesee," “ De 
Toisivetfi," De la pem," " De I’amitii." Sometimes a fact of some 
sort which has awaked a train of associations in the mmd of the 


diverse character. Sometimes they are prnverbu 
adages, such as " Par divers moyens on arri^ 
" Qu'il ne iaut juger de notre hour qu'apr^R la m< 
Ton est le dommage de I’auUze.'' Sometimes 


writer serves as a title, such as “ On est puni de s'opiniastrer 4 unc 
place .sans raison,." " De la bataiUe de Dreux," &c. Occasionally 
the titles seem to be deliberately fantastic, as " Dee puces," " De 
I'usage de se vestir." Sometinves, though not very often, the sec¬ 
tions ore in DO proper sense essays, but merely oomawnplace book 
entries of singular facts or quotations, with hardly any comniient. 
These point to the haphazard or indirect origin of them, which, has 
been aueady suggested. ButgenerteJiy the essayrcbaraeter—^that is 
to say, the discussion of a special point, it may be with wide digres¬ 
sions and divergences—disjdayB itseU. The digresuipqs are indeed 
constant, and eometimes. have the appearance of being absolutely 
wilful. The aotnioal title, even when most strictly observed, w 
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MMly mage ten « atartingHpofattvlilul, the b w r v tt y «f tfaeee 

enays for te most pert prevents the nutbor isqm joumeyiag 
ve^ for, he contrives to get to the utmost range oi his tether. 
QttOtatiohS'arh verylttquent. 

In 1571 he had received the order of Sabt-Michd; in 1574 
was with the army of the duke de Moritpensier; two years later 
was made gentleman-in-ordinary to Henry III., and next year 
again to Henry of Navarre. He visited Paris occasion^y, and 
travelled for health or pleasure to Cauterets, Eaux utaudes 
and elsewhere. But his health grew worse and worse, arid he 
was tormented by stone and gravel, He accordingly resolved 
to journey to the baths of Lucca. Late in the 18& century a 
journal was found in the ch&teau of Montaigne giving an account 
of this journey, and it was published in 1774; part of it is written 
in Italian and part dictat^ in PVench, the latter being for the 
most part the work of a secretary or servant. Whatever may 
be the biographical value of this work, which has rarely been 
reprinted with the Essays themselves, and the MS, of which 
disappeared early, it is almost entirely destitute of literary 
interest. The course of the journey was first northwards to 
Hombiires, then by Basel to Augsburg and Munich, then through 
Tirol to Verona and Padua in Italy. Montaigne visited most of 
the famous cities of the north and centre, staying five months 
at Rome, where he had an audience of the pope and was made a 
Roman citizen, and finally establishing himself at the baths of 
Lucca for nearly as long a time. There he received news of his 
election as mayor of Bordeaux with a peremptory royal 
endorsement enjoining residence, and after some time journeyed 
homewards. The tour contains much minute information ahout 
roads, food, travelling, &c., but the siiigular condition in which 
it exists and the disappearance of the MS. make it rather 
difficult to use it as a document. The best argument in its 
favour is the improbability of anybody having taken (he trouble 
to forge so bald and awkward a heap of detaSs, Of the fact of 
the journey there is no doubt whatever. 

Montaigne was not altogether delighted at his election to 
the mayoralty, which promised him two yews of responsible 
if not very hard work. The memory of his father, however, and 
the commands of the king induced him to accept it; and he 
seems to have discharged it neither better nor worse than an 
average magistrate. Indeed, he gave sufficient satisfaction to 
the citizens to be re-elected at the close of his term, and it may 
be suspected that the honour of the position, which was really 
one of considerable dignity and importance, was not altogether 
indifferent to him. Unfortunately, it cannot be said that 
“ nothing in his office became him like the leaving of it.” It 
was his business, if not exactly his duty, to preside at the formal 
election of his successor, the marechal de Matignon; but there 
was a severe pestilence in Bordeaux, and Montaigne writes to 
the jurats of that town, in one of the few undoubtedly authentic 
letters which we possess, to the effect that he will-leave them to 
judge whether his presence at the election is so necessary as to 
make it worth his while to expose him.self to the danger of going 
into the town in its then condition, ” which is specially dangerous 
for men coming from a good air, as he does.” It may be urged 
in his favour that the general circumstances of the time, where 
they did not produce reckless and foolhardy daring, almost 
' necessarily produced a somewhat excessive caution. However 
this may te, Montaigne had difficulty enough during this 
turbulent period, oil the more so from his neighbourhood to the 
chief haunts and possessions of Henry of Navarre, who actually 
visited him at Montaigne in 1584. He was able, despite the 
occupations of his jolirney, his mayoralty, and the pressure 
of civil war and pestilence, which was not confined to the town, 
to continue his essay writing. His second term of office termi¬ 
nated in i585;andin 1588 after avisit of .some length to Paris, 
the third book of the Essays was published, together with the 
former ones considerably revised. The new essays, as has been 
remarked, differ strikingly from the older ones in respect of 
length; and the whimsical unexpectedness of the titles reappws 
in but two of them: “ Des Coches ” and “ Des Boiteux.” iTjey 
are, however, identical with the earlier ones in spirit, and make 


frith them'a harthhhimii ir hM bodt vritiefa fafd) hardly hem> 
second in influence to any of ^e modem world. , ' 

This inflaence is almost equally'remarkable io point ef . matter 
and in point of .form. The latter aspect may be taken fint Hoar 
taigne is one of the few great writen who have not ordy-penEoefod 
but have also invented a literary kind. The eeeay as be gave it bad no 
forerunner in modern literature and no direct ancestor in the litetw- 
ture of classical times. It has been suggested that the form which 
the essaye assumed was in a wuy accidental, and ffiis of iteeli pre¬ 
cludes the idea of a definite mood, even if snch a model could he 
found. Be^nning with the throwing together of a few stray thoughts 
and quotations Imked by a community of subject, the author by 
degrees acquires more and more certainty of band, until be produces 
such masterpieces oi apparent desultorinees and real unity as the 
essay " Sur des vers de virgfie." In matter oi style and language 
Montai^u's position is equally important, but the ways which led 
him to it ace more clearly traceable. His favourite author was be¬ 
yond all doubt Plutarch, and his own explicit confession makes it 
undeniable that Plulsxcb’s translator, Jacques Amyot, was his master 
in point oi vocabulary and (so iai as be took any lessons in it) of style. 
Montaigne, however, followed with the perfect independence that 
characterized him. He was a contemporary oi Konsara, and Ills first 
essays were published when the innovations oi the Pltiade had iuUy 
established themselves. He adopted them to a great extent, but with 
much discrimination, and he used his own judgment in latinizing 
when he pleased. In the same way he retained archaic and provin¬ 
cial words with a good deal oi freedom, but by no means to excess. 
In the arrangement, as in the selection, oi bis language he is equally 
original. He has not the excessive cla.ssicism of style which mars 
even the fine prose of Jean Caivm. and which makes that of some 
oi Calvin’s loflowers intolerably stiff. As a rule lie is careless of 
definitely rhythmical cadence, though his sentences are always 
pleasant to the car. But the principal characteristic oi Montaigne's 

S rose style is its remarkable ease and fiexibility. A lew years alter 
lontaignc's death a great revolution, as is generally known, passed 
over French. The criticism of Malherbe, followed by the eslablish- 
ment of the Academy, the minute grammatical censures of Claude 
Favro Vaugelas, and the .severe literary censorship of Boileau, turned 
French in less tha* three-quarters of a centu^ from one of the 
freest languages in Europe to one ol the most restricted. During 
this revolution only two writers o) older date held their ground, ana 
those two were Rabelais and Montaigne—Montaigne being of liis 
nature more generally readable than Rabelais. All the great prose 
writers oi Franco could not foil to be influenced by the racy phrase, 
the quamt and meturesquu vocabulary, and the unconstrained 
Constructions of Montaigne. 

It would be impoasible, however, for the stoutest defender of the 
important of form in hteraturo to assign the chief part in Mon¬ 
taigne's influence to style. It is the method, or rather the manner 
of thinkmg, of which that style is the garment, which has m reahty 
exercised iniluence on the world. Like all the greatest writers 
except Shakespeare, Montaigne thoroughly and completely exhibits 
the intellectual and moral complexion of his own flme. When ho 
reached manhood the French Renaissance was at high water, 
and the turn of the tide was boginning. Rabelais, who died when 
Montaigne was slill in early manhood, exhibits the earlier and rising 
spirit, though ho needs to be completed on the poetical side. With 
Montaigne begins the age of dusencliantment. By the time at least 
when he began to meditate bis essays in the retirement of his country 
house it was tolerarbly certain that no golden age was about to 
return. As the earlier Renaissance had specially occupied ilscli with 
the practical business and pleasures of life, so the later Renaissance 
specially mused on the vanity of this business and these pleasures. 
The predisposing circumstances which afiected Montaigne were thus 
likely to mclme him lo scepticism, to ethical musings on the vanity of 
life and the like. But to all this there had to be added the peculiarity 
of his own temperament. This was a decidedly complicated one, 
and neglect of it has led some readers to adopt a mote positive idea 
ot Montaigne's scepticism than is fully justified by dl the facts. 
The attitude which he assumed was no doubt ephcctic and cntical 
chiefly. In the " Apologie de Raymund Sabunde,” he has appar lUtly 
amused himself vnth gathering together, in the shape of quota¬ 
tions as well as of reflections, all that can be said against otttainty 
in aesthetics as well as in dogmatics. It a even said by some who 
have examined the original (vfdt infra) that the text and altera¬ 
tions show a progressively freethinking attitude, side by side with a 
growing tendency to conceal it by ambiguity and innuendo. But 
until all the documents ore accessible this must remain doubtful. 
The general tenor ol the essays is in complete contrast with this 
sceptical attitude, at least in its more decioM form, and it is worth 
notice that the motto Que scai-je f dues not appear on the title- 
page till after the writers death. Montaigne is far too much occu¬ 
pied about all sorts of the minutest details of human life to raahe it 
lor a moment admissible that he regarded that life as a whole but 
as smoke and vapour. And it is almost certainly wrong, though 
M. Bninetihre may have given countenance and currtney to the ides, 
to regard his philosqphv as in the main Intended as a succour against 
the fear of death. The reason of the misapprehension of him vdtich 
is ourrent is due very mainly to the fact, that he vas eminantly a 
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humoiist. Perhaps the only actual parallel to Montaigne in liieiature 
is Lamb. There are differences between them, arising naturally 
enough from differences of tem|)crament and experience; but both 
agree in their attitude—an attitude which is sce^ical without being 
negative and humorous without being satiric. There is hardly any 
writer in Whom tile human comedy is treated with such completeness 
as it is in Montaigne. There is (Uscemible in bis essays no attempt 
to map out a complete plan, and then to fill up its outlines. But 
in the desultory and haptuizard fashion which distinguishes him 
there are iew parts of life on which he docs not touch, if only to 
show the eternal contrast and antithesis which dominate it. The 
exceptions are cbielly to be found in the higher and more poetical 
strains of fouling to which the humorist temperament lends itself 
with reluctance and distrust, though it by no means excludes them. 
The positivencss of the French disposition is already noticeable in 
Rabelais; it becomes more noticeable still in Montaigne. He is 
always cliarming, but he is rarely inspiring, except in a very few 
passages where the sense of vanity and nothingness possesses him 
with unusual strengtli. As a general rule, nn agreeable grotesque 
of the affairs of life (a gtotesc|ue which never loses hold of good 
taste sufficiently to be c^led burlesque] occupies him. There is a 
kind of anticipation of the scientific spirit in the careful zeal with 
which he picks up odd aspects of mankind and comments upon 
them as he places them in his museum. Such a temperament is 
most pleasantly shown when it is least personal. A dozen genera¬ 
tions of men have rejoiced in the gentle irony with which Montaigne 
handles the ladicrutn humani satculi, in the quaint felicity of his 
selection of examples, and in the real though sometimes fiintastic 
wisdom of his comment on his selections. 

Montaigne did not very long survive the completion of his 
book. On his way to Paris for the purpose of getting it printed 
he stayed for some time at Blois, where he met De Thou. In 
Paris itself he wa.s for a short time committed to the Bastille by 
the Leaguers, as a kind of hostage, it is said, for a member of 
their party who had been arrested at Rouen by Heiuy of Navarre. 
But he was in no real danger. He was well known to and 
favoured by both Catherine de’ Medici and Ae Guises, and was 
very soon released. In Paris, too, at this time he made a 
whimsical but pleasant friendship. Marie de Jars de Gournay 
(1565-1645), one of the most learned ladies of the i6th and 
17th centuries, had conceived such a veneration for the author of 
the Essays that, though a very young girl and connected with 
many noble families, she travelled to the capital on purpose to 
make his acquaintance. He gave her the title of his “ fille 
d’alliance ” (adopted daughter), which she bore proudly for the 
rest of her long life. She lived far into the 17th century, and 
became a character and something of a laughing-stock to the new 
generation; but her services to Montaigne’s literary memory 
were, as will be seen, great. Of his other ^friends in these last 
years of his life the most important were Etienne Pasquier and 
Pierre Charron. The latter, indeed, was more than a friend, he 
was a disciple; and Montaigne, just as he had constituted 
Mile de Gournay his “fille d’alliance,’’ bestowed on Charron 
the rather curious compliment of desiring that he should 
take the arms of the family of Montaigne. It has been thought 
from these two facts, and from an expression in one of the later 
essays, that the marriage of his daughter L6o«ore to Gaston de 
La Tour had not turned out to his satisfaction. But family 
affection, except towards his father, was by no means Montaigne’s 
strongest point. When Henry of Navarre came to the throne 
of France, he wished Montaigne, whom he had agaih visited in 
1587, to come to court, but the essayist refused. It would seem 
that he returned from Paris to his old life ol study and medita¬ 
tion and working up his Essays. No new ones were found after 
his death, but many alterations and insertions. His various 
maladies grew worse; yet they were not the direct cause of his. 
death. He was attacked with quinsy, which rapidly brought 
about paralysis of the tongue, and he died on the 13th of 
September 159a, in circumstances which, as Pasquier reports 
them, completely disprove any intention of displaying anti- 
Christian or anti-Catholic leanings. He was buried, though not 
till some months alter his death, in a church in Bordeaux, which 
after some vicissitudes became the chapel of the collige. During 
the Revolution the tomb, and as it was supposed the coffin, were 
transferred with muc^ pomp to the town museum; but it wa.s 
discovered that the wrong coffin had been taken, and it was 
afterwards restored to its old position. Montaigne’s widow 


survived him, and his daughter posterity which became 
merged in the noble houses of S6gur and Lur-Saluces. But it 
does not appear that any male representative of the family 
survived. 

When Mile de Gournay heard of the death of Montaigne 
she undertook with her mother a visit of ceremony and condolence 
to the widow, which had important results for literature. Mmc 
de Montaigne gave her a copy of the edition of 1588 annotated 
copiou^; at the same time, apparently, she bestowed another 
copy, al^annotated by the author, on the convent ol the Fcuillants 
in Bordeaux, to which the church in which his remains lay was 
attached. Mile dc Gournay thereupon set to work to produce 
a new and final edition with a zeal and energy which would have 
done credit to any editor of any date. She herself worked with her 
own copy, inserting the additions, marking the alterations and 
translating all the quotations. But when she had gut this to press 
she sent the proofs to Bordeaux, where a poet of some note, Pierre 
dc Brach, revised them with the other annotated copy. The edition 
thus produced in 1395 has with justice passed as the standard, 
even in preference to those which appeared in the author's lifetime. 
Unluckily, Mile de Coumay's urigi^ does not appear to exist, 
and her text was said, until the appearance of MM. Courbet 
and Royer's edition, to have been somewhat wantonly corrupted, 
especially in the important (loint of spelling. The Fcuillants copy 
IS in existence, being the only manuscript, or partly manuscript, 
authority fur the text; but access to it and reproduction ul if are 
subje-cted to rather unfortunate restrictions by the authorities, and 
until it is completely edited students are rather at the mercy of 
those who have actually consulted it. It was edited in 1803 by 
Naigeon, the disciple of Diderot; but, according to later inquiries, 
cuiisidcrablc liberties were taken with it. The hist edition oi 158'., 
with llie various readings of two others which .appeared during the 
author's lifetime, was reprinted by MM. Dezeimens and Burckhausen 
in 1870. That of Le Cferc (3 vols., Paris, 18J6-1828) and in a more 
compact form that of Louandre (4 vols., Paris, 1854) have been most, 
useiul; but that of MM. Courbet and Royer (1872-1900) is at preseal 
till! standard. The Journal, long neglected and still (vide supra) 
doubtful, was re-edited by Professor A. d'Ancona (Citti di Gastello, 
1895) and translated into English by W. G. Waters (1903). The 
editions of Montaigne in France and ^sewberc, and the works upon 
him during the post three centuries, are innumerable. The must 
recent books of importance arc P. Bunnefon's Monlaigne, I'Aomme el 
I'auvre (1893) ana P. Stapfer's Montaigne (1895) in the Grands 
ierivains, the latter a book of remarkable excellence. Edm6 
Champion’s Introduction aux essais may also be noticed, and Pro¬ 
fessor Dowdeu's Montaigne (1905), which has an excellent biblio- 

f raphy. The somewhat earlier Montaigne of M. E. Lowndes (Cam- 
ri%c, 1898) is noteworthy in especial for its attention to his life 
and character. In England Montaigne was early popular. It was long 
supposed that the autograph of Shakespeare in a copy of Florio's 
translation showed bis study of tlie Essays. Thu autograph has 
been disputed, but divers passages, and especially one in Tm Tempest, 
show that at first or second hand the poet was acquainted with the 
essayist. The book best worth consulting on this head is ]. Feis's 
Shakespeare and Montaigne (1884). Towards the latter end of the 
17th century, Cotton, the friend of Izaak Walton, executed a com¬ 
plete translation, which, though not extraordinarily faithful, pos¬ 
sesses a good deal of rough vigour. It has been frequently reprinted 
with additions and alterations. Reprints of Florio are also numer¬ 
ous. One in the " Tudor Translations " (1893) has an introduction 
by G. Sointsbury. An English biography of Montane by Bayle 
St John appeared in 1858, and Walter Pater’s unfinished Gaston de 
Latour borrows from Montaigne and his story. The most note 
worthy critical handling of the subject in Engli^ is unquestionably 
Emerson's in Representative Men. (G. Sa.) 

HOMTALBAN, JUAN PEREZ DE (1603-1638), Spanish drama¬ 
tist, poet and novelist, was born at Madrid in 1603. At the age 
of eighteen he became a licentiate in theology, was ordained 
priest in 1635 and appointed notary to the Inquisition. In 
1619 he began writing for the stage under the guidance 0* 
Lope de Vega, who is said to have assisted him in composing 
El Orfeo en lengua casiellana (1624), a poem obviously intended 
to compete with J 4 uregui’s Orfeo, published earlier in the same 
year. The prose tales in Suctsos y prodigios de amor (1634) and 
Para todos (1633) were very popular. Montalbdn’s father, a 
publisher at Madrid, issued a pirated edition of Quevedu’s 
Busedn, which roused an angry controversy. The violence of 
these polemics, the strain of overwork, and the death of Lope de 
Vega so affected Montalb&n that he became insane,' he died at 
Madrid on the 25th of June 1638. His last work was a eulogistic 
biography of Lope de Vega in the Fama pdstuma (1636). His 
plays, published in 1635-1638, are all in the manner of that 
great dramatist, and were represented with much success, 
but, with the exception of Los Amantes de Tentel, are Uttle 
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more than clever improvizations. A libellous attack on 
Quevedo, entitled El Tribunal de la justa vengarma (1635), 
is often ascribed to him. 

MOXTALEMBBltT, OHAH^ FORBES RERfi DE (1810- 
1870), French publicist and historiaoj, was bom on the 15th of 
March 1810. The family was a very ancient one, belonging 
to Poitou, or rather to Angoumois. Direct descent is said to 
be traced back to the 13th century, and charters carry the 
history of the house two centuries further. For some genera¬ 
tions before the historian the family had been distinguished, 
not merely in the army, but for scientific attainments. Mont- 
alembert’s father, Marc Rene, emigrated, fought under Condd, 
and subsequently served in the English army; he married Elise 
liosie Forbes, and his eldest son, Charles, was bom in London. 
At the Restoration of 1814 Marc Ren^ returned to France, was 
raised to the peerage in 1819, and became ambassador to Sweden 
(where Charles completed his education) in i8s6. He died in 
1831, *^Rer the overthrow of the legitimate monarchy. 

Charles de Montalembert was too young to taJce his seat as a peer 
(twenty-five being the necess^ a^e), but he retained other 
rights, and this, combined with his literary and intellectual 
activity, made him a person of some importance. He was a 
Liberal, in the English sense, and had he not resolutely separated 
himself from the new regime on the religious question he would 
have approved of the policy of the golden mean represe^ed by 
Louis Philippe. He wished to see the Church free from the 
control of the state, and passionately attacked the monopoly 
of public instruction by which the monarchy fortified its position. 
This latter scheme first brought Montalembert into notice, as 
he WM formally charged with unlicensed teaching. He claimed 
the right of trial by his peers, and made a notable defence, of 
course with a deliberate intention of protest (1832). On the 
other hand, he thought that the Church should not obstinately 
oppose new ideas. He had eagerly entered into the plans of 
his friends, Lamennais and Lacordaire, and collaborated with 
them in the newspaper 1 'Avenir. The Ultramontane party was 
roused by their boldness, and Montalembert and his two friends 
then left for Rome. This famous pilgrimage proved useless to 
mitigate the measures which the Roman curia took against 
I’Avenir. Its doctrines were condemned in two encyclicals 
{Miran vos, 1R32, and Singulari vobis, 1834), and Montalembert 
submitted. He still clung to his early Liberalism, and in 1848 
saw without regret the end of a government towards which he 
had always been hostile. He had a seat in the Chamber of 
Deputies till 1857, but to his great : egret was then obliged to 
retire into private life. He was still, however, recognized as one 
8f the most formidable opponents of the empire. Meanwhile his 
Lilieral ideas had made him some irreconcilable enemies among 
the Ultramontanes. Louis Veuillot, in his paper, L’Univers, 
fought desperately against him. Montalembert answered by 
reviving a review which had for some time ceased publication, 
the Correspondant (1855), in which he set himself to fight both 
against the fanatical party of Pius IX. and the Syllabus, and the 
more or less free-thinking Liberals of the Revue des deux mondes. 
He took great interest in the d6buts of the Liberal empire, whilst 
trying to parry the blow which the Ultramontanes were preparing 
to deal to Liberal ideas by proclaiming in the Vatican Council 
the dogma of papal infallibility. But once again he would not 
allow himself to be seduced from obedience to the pope; he now 
severed his coimexion with PAre Hyacinthe (LoLson) as he had 
with Lamennais, and made the submission expected of him to 
the council. It was his last fall. Broken down by the trial 
of these continued fights against people of his own religion, he 
died prematurely on the 13th of March 1870. 

In addition to being an eloquent orator, Montalembert wrote 
a style at once picturesque, fiery and polished. He was an 
ardent student of the middle ages, but his medieval enthusiasm 
was strongly tinctured with religious sentiments. His first 
historical work. La Vie de Ste Elisabeth de Hongrie (1836), is not 
so much a histoiy as a religious manifesto, which did much to 
restore the position of hagiography. It met with great success; 
but Montalembert was not elected a member of the Acad6mie 


Franjaise till later, after the fall of the July monarchy (Jan. 9, 
1851). From this time he gave much of his attention to a great 
work on monachism in the West. He was at first attracted by 
the figure of St Bernard, and devoted one volume to him; this 
was, however, afterwards withdrawn on the advice of his friend 
Dupanloup, and the whole edition was destroyed. He tlien 
eriarged his original plan and published the first volumes of 
his Moines d’occident (i860), an eloquent work which was 
received with much admiration in those circles where language 
was more appreciated than learning. The work, which was un¬ 
finished at the time of the author's death, was completed later 
from some long fragments found among his papers*(vols* vi. and 
vii., 1877). 

Montalembert married Mile de M6rode, sister of one of 
Pius IX.’s ministers. His daughter married the vicomte de 
Meaux, a Roman Catholic statesman and distinguished writer. 

BtBLioGRAPHy.—Mrs Oliphant, Memoir of Count de Montalembert, 
Peer of Prance, Deputy for the Department of Doubt (Edinburgh, 1872). 
Mrs Oliphant, who Itas also translated into English Moines d'uuident, 
has given a most charming account of the youth of Montalembert, 
and especially the first years passed at Stan more. See also the 
vicomte de Meaux, Montalembert (1897); see also L. R. P. Lecanuet, 
Montalembert, d'apris son journal et sa correspondance (3 vols., 1895- 
1902), a work filled with important documents; and L6on Lertbure, 
Portraits de croyanis au XlX‘ siicle : Montalembert, Auguste Cochin, 
Francois Rio (who was Montalembert's professor of philosophy); 
A. Cuihlin (1905); and Lettres d'Alphonse d’Herbelot 4 Charles de 
Montalembert el A Lion Comudet (1828-1830}. 

MONTALEMBERT, MARC RENE, Marquis de (1714-1800), 
French military engineer and writer, was bom at Angouleme 
on the i6th of July 1714, and entered the French Army in 1732. 
He fought in the War of the Polish Succession on the Rhine 
(f 733 ~ 34 ), and in the War of the Austrian Succession made the 
campaigns of 1742 in Bohemia and Italy. In the years preceding 
the Seven Years’ War, Montalembert (who had become an asso¬ 
ciate member of the Acadimie des Sciences in 1747) devoted 
his energies to the art of fortification, to which Vauban's Traiti 
de Vattaque attracted him, and founded the arsenal at Ruclle, 
near his birthplace.- On the oubreak of war he became French 
commissioner with the allied army of Sweden, with the rank 
of brigadier-general. He constructed the field fortifications of 
Anklam and Stralsund. In 1761 he was promoted mariehal 
de camp, and began the works on which his fame rests. Monta- 
lembert’s fortress has been aptly described by an English 
author as an “ immense battery.” The intricacies of trace by 
which Vauban and Cormontaigne sought to minimize the power 
of the attack, are abandoned in favour of a simple lenaille plan 
so arranged that the defenders can bring an overwhelming fire 
to bear on the works of the besieger. Montalembert, who him¬ 
self drew his idea from the practice of Swedish and Prussian 
engineers, furnished the German constructors of the early 19th 
century with the means of designing entrenched camps suitable 
to modem conditions of warfare. The “ polygonal ” method 
of fortification is the direct outcome of Montalembert’s systems. 
In his own country the caste-spirit of the engineer corps was 
roused to defend Vauban, and though Montalembert was allowed 
to construct some successful works at Aix and OMron, he was 
forbidden to publish his method, and given but little opportunity 
for actual building. After fifteen years of secrecy he published 
in Paris (1776-1778) the first edition of La Fortification perpen- 
dietdaire. At the time of the Revolution he surrendered a 
pension, which had been granted him for the loss of an eye, 
although he was deeply in debt, particularly on account of his 
Ruclle foundry, on which 6000 livres were due to him from the 
state, which he never received. Persuaded by his wife, he joined 
in the emigration of the noblesse, and for a time lived in England. 
All his possessions were thereupon sequestrated by the republi¬ 
can government. He very soon returned, divorced his wife, and 
married again. He obtained the annulment of thf sequestration. 
Carnot often called him into consultation on military affairs, and, 
in 1792, promoted him general of division. Proposed as a 
member of the Instilut in 1797, he withdrew his candidature in 
favour of General Bonaparte. He died at Paris on the 29th of 
March 1800. His wife, Marie Josephine de Comarieu, was the 
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humoiist. Perhaps the only actual parallel to Montaigne in liieiature 
is Lamb. There are differences between them, arising naturally 
enough from differences of tem|)crament and experience; but both 
agree in their attitude—an attitude which is sce^ical without being 
negative and humorous without being satiric. There is hardly any 
writer in Whom tile human comedy is treated with such completeness 
as it is in Montaigne. There is (Uscemible in bis essays no attempt 
to map out a complete plan, and then to fill up its outlines. But 
in the desultory and haptuizard fashion which distinguishes him 
there are iew parts of life on which he docs not touch, if only to 
show the eternal contrast and antithesis which dominate it. The 
exceptions are cbielly to be found in the higher and more poetical 
strains of fouling to which the humorist temperament lends itself 
with reluctance and distrust, though it by no means excludes them. 
The positivencss of the French disposition is already noticeable in 
Rabelais; it becomes more noticeable still in Montaigne. He is 
always cliarming, but he is rarely inspiring, except in a very few 
passages where the sense of vanity and nothingness possesses him 
with unusual strengtli. As a general rule, nn agreeable grotesque 
of the affairs of life (a gtotesc|ue which never loses hold of good 
taste sufficiently to be c^led burlesque] occupies him. There is a 
kind of anticipation of the scientific spirit in the careful zeal with 
which he picks up odd aspects of mankind and comments upon 
them as he places them in his museum. Such a temperament is 
most pleasantly shown when it is least personal. A dozen genera¬ 
tions of men have rejoiced in the gentle irony with which Montaigne 
handles the ladicrutn humani satculi, in the quaint felicity of his 
selection of examples, and in the real though sometimes fiintastic 
wisdom of his comment on his selections. 

Montaigne did not very long survive the completion of his 
book. On his way to Paris for the purpose of getting it printed 
he stayed for some time at Blois, where he met De Thou. In 
Paris itself he wa.s for a short time committed to the Bastille by 
the Leaguers, as a kind of hostage, it is said, for a member of 
their party who had been arrested at Rouen by Heiuy of Navarre. 
But he was in no real danger. He was well known to and 
favoured by both Catherine de’ Medici and Ae Guises, and was 
very soon released. In Paris, too, at this time he made a 
whimsical but pleasant friendship. Marie de Jars de Gournay 
(1565-1645), one of the most learned ladies of the i6th and 
17th centuries, had conceived such a veneration for the author of 
the Essays that, though a very young girl and connected with 
many noble families, she travelled to the capital on purpose to 
make his acquaintance. He gave her the title of his “ fille 
d’alliance ” (adopted daughter), which she bore proudly for the 
rest of her long life. She lived far into the 17th century, and 
became a character and something of a laughing-stock to the new 
generation; but her services to Montaigne’s literary memory 
were, as will be seen, great. Of his other ^friends in these last 
years of his life the most important were Etienne Pasquier and 
Pierre Charron. The latter, indeed, was more than a friend, he 
was a disciple; and Montaigne, just as he had constituted 
Mile de Gournay his “fille d’alliance,’’ bestowed on Charron 
the rather curious compliment of desiring that he should 
take the arms of the family of Montaigne. It has been thought 
from these two facts, and from an expression in one of the later 
essays, that the marriage of his daughter L6o«ore to Gaston de 
La Tour had not turned out to his satisfaction. But family 
affection, except towards his father, was by no means Montaigne’s 
strongest point. When Henry of Navarre came to the throne 
of France, he wished Montaigne, whom he had agaih visited in 
1587, to come to court, but the essayist refused. It would seem 
that he returned from Paris to his old life ol study and medita¬ 
tion and working up his Essays. No new ones were found after 
his death, but many alterations and insertions. His various 
maladies grew worse; yet they were not the direct cause of his. 
death. He was attacked with quinsy, which rapidly brought 
about paralysis of the tongue, and he died on the 13th of 
September 159a, in circumstances which, as Pasquier reports 
them, completely disprove any intention of displaying anti- 
Christian or anti-Catholic leanings. He was buried, though not 
till some months alter his death, in a church in Bordeaux, which 
after some vicissitudes became the chapel of the collige. During 
the Revolution the tomb, and as it was supposed the coffin, were 
transferred with muc^ pomp to the town museum; but it wa.s 
discovered that the wrong coffin had been taken, and it was 
afterwards restored to its old position. Montaigne’s widow 


survived him, and his daughter posterity which became 
merged in the noble houses of S6gur and Lur-Saluces. But it 
does not appear that any male representative of the family 
survived. 

When Mile de Gournay heard of the death of Montaigne 
she undertook with her mother a visit of ceremony and condolence 
to the widow, which had important results for literature. Mmc 
de Montaigne gave her a copy of the edition of 1588 annotated 
copiou^; at the same time, apparently, she bestowed another 
copy, al^annotated by the author, on the convent ol the Fcuillants 
in Bordeaux, to which the church in which his remains lay was 
attached. Mile dc Gournay thereupon set to work to produce 
a new and final edition with a zeal and energy which would have 
done credit to any editor of any date. She herself worked with her 
own copy, inserting the additions, marking the alterations and 
translating all the quotations. But when she had gut this to press 
she sent the proofs to Bordeaux, where a poet of some note, Pierre 
dc Brach, revised them with the other annotated copy. The edition 
thus produced in 1395 has with justice passed as the standard, 
even in preference to those which appeared in the author's lifetime. 
Unluckily, Mile de Coumay's urigi^ does not appear to exist, 
and her text was said, until the appearance of MM. Courbet 
and Royer's edition, to have been somewhat wantonly corrupted, 
especially in the important (loint of spelling. The Fcuillants copy 
IS in existence, being the only manuscript, or partly manuscript, 
authority fur the text; but access to it and reproduction ul if are 
subje-cted to rather unfortunate restrictions by the authorities, and 
until it is completely edited students are rather at the mercy of 
those who have actually consulted it. It was edited in 1803 by 
Naigeon, the disciple of Diderot; but, according to later inquiries, 
cuiisidcrablc liberties were taken with it. The hist edition oi 158'., 
with llie various readings of two others which .appeared during the 
author's lifetime, was reprinted by MM. Dezeimens and Burckhausen 
in 1870. That of Le Cferc (3 vols., Paris, 18J6-1828) and in a more 
compact form that of Louandre (4 vols., Paris, 1854) have been most, 
useiul; but that of MM. Courbet and Royer (1872-1900) is at preseal 
till! standard. The Journal, long neglected and still (vide supra) 
doubtful, was re-edited by Professor A. d'Ancona (Citti di Gastello, 
1895) and translated into English by W. G. Waters (1903). The 
editions of Montaigne in France and ^sewberc, and the works upon 
him during the post three centuries, are innumerable. The must 
recent books of importance arc P. Bunnefon's Monlaigne, I'Aomme el 
I'auvre (1893) ana P. Stapfer's Montaigne (1895) in the Grands 
ierivains, the latter a book of remarkable excellence. Edm6 
Champion’s Introduction aux essais may also be noticed, and Pro¬ 
fessor Dowdeu's Montaigne (1905), which has an excellent biblio- 

f raphy. The somewhat earlier Montaigne of M. E. Lowndes (Cam- 
ri%c, 1898) is noteworthy in especial for its attention to his life 
and character. In England Montaigne was early popular. It was long 
supposed that the autograph of Shakespeare in a copy of Florio's 
translation showed bis study of tlie Essays. Thu autograph has 
been disputed, but divers passages, and especially one in Tm Tempest, 
show that at first or second hand the poet was acquainted with the 
essayist. The book best worth consulting on this head is ]. Feis's 
Shakespeare and Montaigne (1884). Towards the latter end of the 
17th century, Cotton, the friend of Izaak Walton, executed a com¬ 
plete translation, which, though not extraordinarily faithful, pos¬ 
sesses a good deal of rough vigour. It has been frequently reprinted 
with additions and alterations. Reprints of Florio are also numer¬ 
ous. One in the " Tudor Translations " (1893) has an introduction 
by G. Sointsbury. An English biography of Montane by Bayle 
St John appeared in 1858, and Walter Pater’s unfinished Gaston de 
Latour borrows from Montaigne and his story. The most note 
worthy critical handling of the subject in Engli^ is unquestionably 
Emerson's in Representative Men. (G. Sa.) 

HOMTALBAN, JUAN PEREZ DE (1603-1638), Spanish drama¬ 
tist, poet and novelist, was born at Madrid in 1603. At the age 
of eighteen he became a licentiate in theology, was ordained 
priest in 1635 and appointed notary to the Inquisition. In 
1619 he began writing for the stage under the guidance 0* 
Lope de Vega, who is said to have assisted him in composing 
El Orfeo en lengua casiellana (1624), a poem obviously intended 
to compete with J 4 uregui’s Orfeo, published earlier in the same 
year. The prose tales in Suctsos y prodigios de amor (1634) and 
Para todos (1633) were very popular. Montalbdn’s father, a 
publisher at Madrid, issued a pirated edition of Quevedu’s 
Busedn, which roused an angry controversy. The violence of 
these polemics, the strain of overwork, and the death of Lope de 
Vega so affected Montalb&n that he became insane,' he died at 
Madrid on the 25th of June 1638. His last work was a eulogistic 
biography of Lope de Vega in the Fama pdstuma (1636). His 
plays, published in 1635-1638, are all in the manner of that 
great dramatist, and were represented with much success, 
but, with the exception of Los Amantes de Tentel, are Uttle 
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MoaMaan, aad la tiie nnnmm at the naiveraity of Montaoa is tite 

£ eater ^rt of the skeleton of a Dinosaur which waa found here. 

terjsting foSsil rcButms have idso been found in Carboniferous 
furmatbns in the south-west of the state. 

Fauna. —The native fauna is hot sharply distinguished from that 
of the surrounding states. The bison, yrhfoh once ranged the plains 
in large herds, have been exterminated: ^e moose and the elk are 
found only occasionally in the wilder regions; mountain sheep, 
antelopes, black and grisrly bears, wolves, coyotes and lynx (" wild 
cats ") are also beconmg tare. Black-toiled and mule deer are still 
favourite game for sportsmen. Geese, ducks and grouse are iromer- 
ous about the lakes and rivers. Several kinds oi n.sh, among which 
are trout, salmon, grayling and white fish, inhabit many of the lakes, 
rivers and mountain streams, and a government fish hatchery at 
Bozeman, Gallatin county, restocks waters in which the supply has 
been diminished. 

Flora, —The Great Plains are covered for the most part only with 
bunch grass which grows in tufts, leaving the ground visible between, 
and except in May and Juno presents a yellow and withered appear¬ 
ance. Mixed with the bunch grass are occasional patches of sage 
brush. Most of the blufis along the principal river valleys, espe¬ 
cially those in the south-east, arc entirely bare of vegetation, out on 
the bottom lands along the rivers and streams considerable patches 
of cottonwood and willows are common, llie mountain valleys arc 
covered with little except grasses; on the higher parts of the moun¬ 
tains there are barren rocks or only a scant growth of timber; but 
many of the lower mountain slopes, especially those along tlic 
western border are clothed with heavy timber, yellow pine, rM fir 
and tamarack being the principal species. 

Climatt.—The climate is generally dry, although less so on the 
mountaios and in the Flathead river basin than onifec Great 
Plains, and is subject to sudden changes and to great mlPcmcs of 
temperature; but the temperature vanes more than the amount of 
precipitation. In the west the climate is generally delightful, it 
being tlicre greatly affected by the warm, dry " Chinook " wind 
which blows from the Pacific Ocean; to .some extent the wind 
modifies the temperature nearly to the eastern border. It is the 
prevailing wind of winter in the mountains and in consequence the 
periods of cold, though often severe, are short. In the east the 
winters are often long and very cold, and the sununors dry and hot. 
The mean annual temperature ranges from 37° F. in the north-east to 
47° in the sheltered valleys among the mountains. On the Great 
Plains a range of extremes within a year from —40° F. to 100" is 
not unusual, but in the mountain valleys the range is rarely greater 
than from — zo“ to 90“. The records trom i860 to 1907 snow a 
maximum range from 117° at Glendive, near the eastern border, in 
July 1893, to —(>3° at Poplar, about 80 m. north by west of Glendive, 
m January 1885. The amount of precipitation is greater in the 
north-west and on the mountains, IiecausC in die one case the 
mountains of lower elevation arc a less obstruction to the moisture- 
bearing winds trom the west, and in the other the mountains con¬ 
dense the moisture; the mountains which stand in isolated groups 
upon the plains are frequently in summer the focus of local thunder 
showers. The average annual precipitation ranges from to to 15 in. 
on the Great Plains to 20 in. or more in the north-west, and over 
limited areas in the higher mountain region. Nearly one-half of 
the rain falls during the four months from May to August inclu.sive. 
Storms endangering life and property occur only in the cast, caused 
by a high north wind with snow nr rain and a low temperature. 

Soil. —In the river bottoms the soil is for the most part a black 
clayey loam lacking in natural orainage, but on the " bench lands " 
higher up there is a deep layer of sandy loam beneath which is a bed 
of gravel. Some of the best soil is in the mountain valleys, for these 
valleys were once lakes and rich deposits of alluvium were made in 
them. The mountain slopes are often bore or covered only with a 
thin layer of mould. 

Agriculture.—The rainfall is sufiicient for good grazing, but 
except in the Flathead valley cultiv.aiiun war. long considered to 
be dependent on irngatioii; and eonsequcntly farming was onlj’ 
incidental to stock raising and mining until after 1870, and as late 
as 1900 tho ratio of improved farm land to the total land area was less 
than in any other state or territory except New Mexico, Wyoming, 
Arizona and Ha,waii. In 1906 the farm area was almost equally 
divided between “ dry " farming and farming under irrigation, 
three-fourths of the wheat produced was grown without irrigation, 
and the dry farming was very succeraful vrith the comparatively 
new and valuable crops of durum, or macaroni wheat, and Kussian 
barley, which is used in straw for winter feed to sheep and neat 
cattle. The counties where dry farming had been carried on on the 
largest scale were Missoula, Ravalli, Flathead, Cascade, Fergus 
and Gallatin, whero cereal yields, though not nearly so large as from 
Irrigated lan^, were high compared with the average for the country. 
But oven where dry fanning was successful, the increase of crops 
made possible by cheap irrigation seemed to be inducing farmers 
to abandon it. Among the larger privately irrimtod tmcts are: 
16,000 to >16,000 acres m Yellowstone county, fed by a mnal built 
by the Billinfp land & Irrigation Com|>any; about 35,000 acres of 
orchard land in the Bitter Root Valley, in Ravalli county, irrigated 
by canals from lake Como, a natural reservoir; and 100,000 acres 
in Missoula county, to be watered ftom a s8 ft. dam across tte ClMk 


Fork <or Missoula Rlv^ at Bonner. Private Irrlgatfon by pumping 
was fiist suooessCully introduced about 1901, and in 1900 a st^ 
report eetimatod that 125 'pumping irrigatim plants were in use 
in the state. Boring ior underground water supply to be used la 
irrigation was tried on a small scale. ..An area of 16,00c* actee in 
Minute county is watered by a ditch lb m. long built io 1902-1905 
by the co-operative Grass Valley-Frenohtown Irrigation Company, 
and the Tetnn Co-Operative Canal Company In 1906 began work 
on a diversion canal from the Teton Wver, whose waters art to be 
stored by a dam 62 ft. high and 2100 ft. long. But more important 
than private and co-operative undertakings are the Federal Irrigation 
projects. In 1894 (Egress passed the Carey Act, under which 
Montana received title to 1,000,000 acres of arid land on condition 
that the state would reclaim it providing an adequate supply 
of water; the state accepted the oner, created an in^ation commis- 
siop, and provided means for securing the necessary funds. Further¬ 
more, Congress in 1902 appropriated the receipts from the sales of 
public lands in the state to the construction of irrigation work. In 
1899 there were 6812 m. of irrigation canals and large ditches in the 

» .te; the irrigated acreage had increased from 350,582 acres in 1889 
^51,154 acres in 1899, when about 84 % of tiie irrigated area was 
the soutii-wBst The groat Federal projects wore not begun until 
after 1900. Among them are: tho Huntley project in Yeltowstone 
county, begun in 1904 and practically completed in 1908, covering 
land formerly in the Crow Indian reservation, the irrigable area 
being 28,921 acres; tho Lower Milk river project (and the sub¬ 
sidiary St Mary project) in Chouteau Valley and Teton counties, by 
which the water 01 St Maiy river* is stored and diverted to the 
headquartere of the Milk river to irrigate an area of 300,000 acres; 
the Sun river project (Teton, Lewis and Clark, Chouteau and Cas¬ 
cade counties), by which, as the ordinary flow ol that river is already 
utiKzed for irrigation, toe flood waters arc stored and carried to 
tlie liigher bench lands of the district; in Montana (Dawson county) 
and North Dakota (McKenzie county), tho Lower Yellowstone 
project; and the Blackfeet project, to irrigate the Blockfeet reser¬ 
vation in Teton county. 

In T900, it, 844,454 acres, or 12 *7 % of the area, were included iu 
farms; of this, 1,736,701 acres, or 1 .47 %, wore improved; 547 % 
of the improved farm land was irrigated; 79-4 % of the irrigated 
land was used for growing crops and 20-6 % for pasturage; the total 
acreage of all crops was 1,151,674, and of this 755,865, or 65*6 %, 
was irrigated. In the same year there were 13,370 farms exclusive 
of those on Indian reservations; of these, 6665 contained less than 
175 acres each; 1289 contained more than 1000 acres each; 8045 
contained some irrigated land, the'avorago amount being 118 acres; 
11,592 were worked by owners or part owners, 624 by cash tenants, 
and 606 by share tenants. 

01 the total acreage of all crops in 1899, 875,712 acres, or 76 %, 
were hay and forage, and 254,231 acres, or 22‘i %, were cereals; of 
rhe cereal acreage 52*7 % was oats, 36*2 % was wheat, 9 % was 
barley, and 1-3 % was Indian com. In 1909 the oat crop was 
15,390,000 bushels from 300,000 acres; the acreage of wheat in 1909 
was 350,000 and the production 10,764,000 bushels; the acreage 
of buley in 1909 was 50,000 acres, and 1,900,000 bushels were 
raised; the acreage of Indian com in 1909 was 5000 acres, and 
175,000 bushels were grown. 

Sugar beets were first grown in Montana at Evans, Cascade 
county, in 1893 without irrigation. In 1906 a refinery (with a daily 
slicing capacity of t200 tons) wss built at Billings, Yellowstone 
county. Russians, with experience in beet-growing, and Japanese 
are furnished by the sugar company to the growers for the bunching, 
thinning, hoeing and topping of the beets. In 1906 sugar refineries 
were projected at Hamilton, Kalispell, Chinook, Laurel, Missoula, 
Dillon and Great Falls; and in 1907 the crop was so large that 12,000 
freight cars were needed to carry it and the railways had a car and 
coal" famine." 

The east is devoted chiefly to stock raising; for cattle, horses and 
sheep thrive well on the bunch grass exc^t when it is covered with 
snow. The principal sheep-raising counties are Custer, Yellowstone, 
whither many sbem are brought to be fattened, Rosebud, Beaver¬ 
head, Valley, and M^gher. In IQ09 the number of sheep in Montana 
was 5,747,000, being exceeded only by the number in Wyoming; the 
number of cattle was 921,000, only 80,000 being mlldi cows, and the 
number of horses 319,000. 

Lumber. —Tlie woodland area was estimated in 1900 at 42,000 
sq. m., much of which had been burned over. It is confined mainly 
to the mountain slopes, and in March 1909 31,858*9 sq. m.. more 
than three-fourths of this total, had been set a^rt in the following 
" national forests ” : Absaroka (980,440 acres), Bcartooth (685,293 
acres), Beaverhead (1,506,680 acres in Montana; and a smaller area 
in Idaho), Bitterroot (1,180,900 acres), Blackfeet (1,956.340 acres), 

* The St Mary and both forks of the Milk river flow northward 
into the Dominion of Canada and as there has Jieen mneh pii'vate 
irrigation both north and south of the intemationM boundary, the 
present Federal project and other undertakings in the same region 
necessitate an international agreement as to the division of the 
waters, espec^ly of the St iMry, and commiasianers representing 
the Canadum government and the United Stnteaconfeited in regard 
to it in May 1908. 



7H 


MQNfTANA 


Ub^t (1,0*0,960 Mtw) CuBte (590,7*0 MWI),. Doorlodge 
(i,o8o,*ao acroB), Flathead (*,09*,785 acres), Gallatin (907,160ac^l 
Helena (93o,«So acres), Jellerson (1,253,jaO acres), Kootenai 
(i,66i, 2(»^), Lewis and Clark (8^+,i36 acres), Lofo (i,211,680 
acres), Madison (1,102,860 acres), Missoula (1,237,509 acres) and 
Sioux (I 45>*53 acres in Montana; 104,400 acres in South Dakota). 
A large part oi the woodland contains no trees fit for lumber- never^ 
theless the value of the lumber was {3,02^674 in 1905. More than 
one-hall of the product is yellow pine and the reiuainder is princi¬ 
pally red fir and tamarack. There is scarcely any hardwood timber 
m the state. 

Minerals and IWiBitif. -Mining has been the leading industry of 
Montana ever since the discovery of gold in 1862. It contains the 
largest copper producing district in the world, and in 1907 mined 
mote copper tMhn any other state or territory except Ari2ona- this 
meW constituted nearly three-fourths in value of the state's mMng 
Wucts in 1907, the total value being *60,663,511 and that of copfier 
*44.85*,758. The most important copper mines arc in Silverbow 
Broadwater, Jefferson and Beaverhead counties. Gold was dis¬ 
covered in Deralodgo county as early as 185* but very little minina 
was done until ten years later. In 1863 the famous Alder GulcbH 
Madison county was discovered and in the next year, Ust r h„jf 
Oulch in the south of Lewts and Clark county. In 1865 the product 
reached Its mammum, as the value of gold and silver combined (the 
val^ of the silver being relatively small) was *18,000,000; the pro¬ 
duction then decreased and in 1903 the value of the gold was only 
*1,800,0^. Then copper mining rapidly developed and consider* 
able gold was obtained from copiicr ores. Until the development 
ot copp» mimng, silver was produced only in small quantities along 
with gold, but us much more silver than gold was obtained from the 
copjxir ores a-.- value of ^e silver product increased from *2,630,000 
in 1881 to *24,615,822 in 1892. The product then fell off, but in 
1907, when it amounted to 9,317,605 line ounces, valued at *6,149,619 
more than mne-tenihs of it wa.s derived fioni the copper ores in 
Silverbow Munty. It was in 1882 while Marcus Daly was s .nk.. . v 
a shaft at Anaconda in propanation for milling gold and silver ores 
t^t he discovered the first rich copper ledge. Other discoveries 
about Butte foltowed, and the output of copper increased from 
1*9,805 long tons in 1906, more than 
99-6 % froin Silverbow county. The industrial and poliUcal life 
of Montana have boon strongly influenced by the copiier industry 
and by the t^endous wealth controlled by the copper mtercsts; 
m the industty three men were long dominant—Marciis Daly, 
William A. Clark and F. Augustus Hebize; later tlie Amalgamated 
Copper Company gamed control of a large ixn l of the mines? 

Coal was discovered in Montana before iSSo, when 224 tons were 
mined. In 1907 the output was 2,oi(,,857 tons, and in 190S 
1,920,190 tons. The coal underlying the cast half of the state, Uie 
Creat Plains, is lignitic and of inferior quality, but that in the 
mounts districts is bituminous and generally suitable for coking. 

1 he principal fields are : the isolated Bull Mountain deposit. 45 m 
*n Yellowstone county; the large Oark Fork 
held m Meagher, Sweet Grass. Yellowstoricand Carbon counties- the 
smMl but valuable Rocky Fork field in the south central part of 
t^bon county; the Uclge field in Carbon county; the Yellow¬ 
stone field, chiefly m Gallafm and Park counties; the Trail Creek 
deposits, 10 rm south of Bozeman; the Cinnabar field in south Park 
rounto; the C^t Falls lield in Cascade county; and the We.st 
Gallabn, the iMton and the Ruby valley fields. The oulput 
steady increased untn 1S95 when it was 1,504,193 short tons- 

'.643,832 short tons, the quantity 
vaned little from year to year. From 1905 to 1907, when'the 
13,907,082, the increase in production was 

lio'^tone arc abundant in the state, but 


mv ttuunuantin tnc slAte, but 
have bran little developed. Granite was quarried in 1997 to the 

in Ac same year wL worth 
*124,^, and Mndstone was valued at *39,216. Some light grey 
/nh"*! “ Cafion, GalUtin county, looks muclUike 
vfiu ? sandstone; and a sandstone quarried at "Columbus 

’"““ishtured into grindstones equal to 
thMO made from toe Berea atone. Gypsum in Carbon county and 
in Casjade rounty is worked for plastw. Sapphires ar« foimd in 
sevenM gulches especially on Yogo Creek, lO m. from Utica, Fergus 
county, where blue stones are found, and on Rock and Cottonwood 
creeks, ^6re gricn, yellow, red and blue sapphires have been 
found. Mg^y to the sapphires are shipjied to Switzerland for watch 
WM Izagfs^' bearings. In 1907 the total value to precious stoLs 

Manu/actures.—With the exception of the smelting and refining 

to ^^'’’'Ana a decidedly minor indust^ 

In 1^5 the total value of (he factory ” product was *66 41 s 

Ac .copper (by state reports) was *48|to5,277.’ 
^imber and tlm^ piquets, which ranked second, increased m 
•rtit* in sgoo, to *3,024,674 in 1905. Flour and 

rose during that period from *937,462 to 
Hquors increased in value from *i,^,33t to 
*1,731,tail. In 1905 -ton value to the products of the to 

Ai^nda an^Grent ftito was 63 • 3 % oT^t for the ontirc state, * 

1 rofiipdrt.—Montana is served by three transcontlnontal railways : I 


to Great Kerthem traversing to north, the Kortliani Eteiffc 
troyerang to south-east, south and souA-west portions, and. north 
of to Northern Pacific, to Chicago, Milwaukee & Puget Sound an 
extension of the Chicago. MUwaukoe & St Paul to Seattle and 
lacoma, practically completed in 1909; branch lines of the Great 
Nortom, from to north, Munact with the Northern Pacific and 
to CUicaM, ^Iwaukec & Tuget Sound at Butte, and with the 
^ *^bort Line from the sou th 

ronnects with the Northern Pacific. Bic Great Northern, and the 
Chicago, ^Iwaukee & Puget Sound at Butte, and the Burlington 
Ae south, connects with the Northern Pacific 
at Hjlhugs, Yellowstone county. The Butte, Anaconda & Pacific 
railway carries ore from the mines at Butte to the smelters at 
AnacoMa. The first railway was the Oregon Short Line, which was 
wmpletefl by the Union Pacific Company from Ogden, Utali to 
Butte in 1881. The Northern- Pacific reached Helena two ykr,-. 
CO railway mileage in the .state increased from 106 m. in 

1480 to 4012-62 m. in 2909. River fransport has been of relativclv 
little imjKirtance since the advent of railways. ^ 

Pofiuiatiffn.~Tbe population of the state increased from 
39,159 dt to 243,329 in 1900. Of the total population in 
1900, 67,067 were foreign-bom, 11,343 were Indians, 2441 
Japanese, 1739 Chinese and 1533 negroes; most numerous among 
the foreign-bom were 13,826 Canadians, 9436 Irish, 8077 
English, 7162 Germans and 5346 Swedes. The Indians are 
mostly members of the following tribes ; the Piegan, the Crow 
the Salish (or Flathead), the Sioux, the Assiniboin, the Arapaho 
Atsina ^iscalied Grosventres) and the Northern Cheyenne 
The Picjlps, with small remnants of a few other tribes, number¬ 
ing (1966) about 20O0, occupy the Blackfeet reservation 
in the north-west of Teton county; the Crows, numbering 
1857, occupy the Crow reservation in the south central part of 
the state; the Salish, with small remnants of the Pend Oreille 
the Spokan, the Ixiw-cr Kalispell and the Kutenai, numbering 
1837, occupy the Flathead reservation in the north of Missoula 
and the south of Flathead county; Assiniboins and others of 
Sioux stock, numbering about 1793, oecupy P'ort Peck reserva¬ 
tion in the south-east of Valley county : Atsina and Assiniboins, 
numbering about 1429, occupy Fort Belknap resen'ation in the 
wst of Chouteau county; and the Northern Cheyennes,number¬ 
ing about 1357, occupy Northern Cheyenne reservation in the 
south-east of Rosebud county. Many of the Indiams are engaged 
m stock-rabing; the Crows have on irrigation system and W 
extensively engaged in farmmg. Roman Catholics are more 
numerous in Montana than Protestants, having 72,359 communi¬ 
cants out of a total of 98,984 of all denominations in 1906, whOT 
there were 7022 Methodists, 4096 Presbyterians, 3290 Protcsil^ 
Episcopalians and 2029 Baptists. In 1900 the urban population 
(i.f. population of places having 4000 inhabitants or more) was 
69,989; the semi-urban (i.e. population of incorporated places 
having less than 4000 inhabitants) was 30,270; and the rural 
(i.«. population outside of incorporated places) was 143,070. 
The rural population was therefore in that year 58-8 % of the 
total, and the urban was only 28-7 % of the total, but from 1890 
to 1900 the urban increased 185 % while the rural increased 
only 53'6 %. The principal cities are : Butte, whose population 
increased from 10,723 in 1890 to 30,470 in 1900; Great Falls 
(1900), 14,930; Helena, the capital (1900), 10,770; Anaconda 
(1900), 9453, 

Administration.—Tbt state is governed under a constitution 
adopted in 1889, a month before Montana’s admission into the 
Union. The requirements for amending Ais constitution arc ; 
un affirmative vote in each house of the legislature of two-thirds 
of its members, followed, not less than three months later, by 
an affirmative vote of a majority of the electors voting thereon 
at a general election; or, by a like vote of each house of the legis¬ 
lature and of the electorate, a convention may be called to reinsc 
or amend it, a revision or amendment in this manner requirmg 
the ratification of the electorate not less than two months nor 
more than six months after the adjournment of the cpnventinn. 
General suffrage is conferred on every male citizen of the United 
States who is twenty-one years of age and who has lived in the 
state Me year, and in the county thirty days immediately 
preceding an election, the only exceprions being idiots or insane 
persons; a woman who has the qualifications for suffrage that 
are required of a man, may vote at any school district election 
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and if a tax^pa^er sho may vote on all questions submitted 
to the tax'payers of the state or of any political division 
thereof. 

The officers of the executive department are the governor, 
lieutenant-governor, secretary of state, attorney-general, 
treasurer, auditor and superintendent of public instruction, 
each of whom is elected for a term of four years. No person is 
eligible to any of these offices who shall not have lived within 
the state for two years next preceding the election; no person 
is eligible to the office of governor, lieutenant-governor, attorney- 
general or superintendent of public instruction who is not thirty 
years of age; no person is eligible to the office of secretary of 
state, treasurer or auditor who is not twenty-five years of age; 
no person is eligible to the office of attorney-general who has nut 
been admitted to practice in the supreme court of the state; and 
the treasurer is ineligible to his office for the immediately suc¬ 
ceeding term. The governor’s powers are limited. As in other 
states he is commander-in-chief of the militia. With the advice 
and consent of the senate he appoints various administrative 
officers. With the approval of the majority of a board of pardons 
(composed of the secretary of state, attorney-general and auditor), 
he may pardon offences or commute punishment, and remit fines 
and forfeitures. He may veto any bill passed by the assembly, 
or in the case of a bill making appropriations of money he may 
veto any item of it, and no bill or item of an appropriation 
bill which he vetoes within five days (Sunday excepted) 
after it has been presented to him, can become a law or part of a 
law unless passed over his veto in each house by a two-thirds 
vote of the members present. Under an amendment to the 
Constitution adopted in 1906 his veto power does not extend 
to measures referred to the people by the legislative assembly 
or by initiative and referendum petitions. Without his ap¬ 
proval, also, no order or resolution of either house, other than 
to adjourn or relating solely to the business of the assembly, con 
take effect until passed again by a two-thirds vote as in case 
of a bill. 

The legislature consists of a senate and a house of represen¬ 
tatives. Except when called in special session by the governor 
it meets (at Helena) on the first Monday of January in odd num¬ 
bered years only, and the length of its session is limited by the 
constitution to sixty days. Senators are elected, one from each 
county, for a term of four years; representatives are elected, one 
or more from each county according to population, for a term of 
two years. The qualifications for a senator are that he be at 
least twenty-four years of age and have resided in his county or 
district at least one year next preceding his election; for a repre¬ 
sentative there are no qualifications other than those required 
for suffrage. The action of the legislature is much restricted 
by the constitution ; a lung list of cases is named in which that 
body is prohibited from passing any local or special laws; it is 
prohibited from delegating to any special commission power to 
perform any municipal functions whatever; from making any 
appropriations for charitable, industrial, educational or benevo¬ 
lent purposes to any person, corporation or community not 
under the absolute control of the state; and from authorizing 
the state to contract any debt or obligation in the construction 
of any railway, or to lend its credit in aid of such railway con¬ 
struction. In 1906 an amendment to art. 5, .sec. i of the state 
constitution, authorized the initiative and referendum, but two- 
fifths of the entire number of counties must each furnish for 
initiative petitions signatures amounting in number to 8 % of 
the whole number of votes cast for governor at the election last 
preceding the filing of the petition; for referendum petitions 
two-fifths of the counties must each furnish as signers 5 % of the 
legal voters; and any measure referred to the people shall be in 
full force unle.ss the petition for the referendum be signed by 15 % 
of the legal voters (whose number is that of the total votes cast 
for governor, &c., as above) of a majority of the whole number 
of counties, but that in such case the law to be referred shall be 
inoperative until it is passed at the popular election. 

The administration of justice is intrusted to a supreme court, 
an increasing number of district courts, and at lea.st two justices’ 


courts in each tngaaixed towwhip, besides police and municipal 
courts, The supreme court is composed of a chief justice and 
two associate justices elected for a term of six years. It holds 
four sessions a year at Helena and has both original and appellate 
jurisdiction. For most district courts there is only one judge, 
but for the more populous there are two; they are all elected for 
four years. These courts have origin^ jurisdiction in cases at 
law and in equity in which the value m controversy exceeds 
$50, in crimmal cases amounting to felony, in all matters 
of probate, in actions for divorce, &c., and appellate jurisdiction 
in cases arising in the inferior courts. Justices of the peace are 
elected for two years and have civil jurisdiction in several 
classes of actions in which the amount demanded does aot 
exceed $300, and in such cases as petit larceny, assault in the 
third degree and breach of the peace. 

For purposes of local government the state is divided into 
counties; each county into townships, school districts and road 
districts; and there are incorporated cities and towns. The 
county officers are a board of three commissioners, a treasurer, 
a sheriff, a county clerk, a clerk of the district court, an attorney, 
a surveyor, a coroner, a public administrator, an osses.sor, a 
superintendent of schools, and in some instances, an auditor. 
The commissioners are elected for six years, the other officers, 
for two years. Among the commissioners’ powers and duties 
are : the management of county property; the levying of taxes; 
the equalizing of assessments; the division of the rounty into 
townships, school districts and road districts; the laying out 
and management of public highways and ferries, and the care 
of the poor. The township is of minor importance, its principal 
officers being two justices of peace and two constables. Muni¬ 
cipal corporations are classified according to population; those 
having 10,000 inhabitants or more are cities of the first class; 
those having less than jo,ooo but more than 5000 inhabitants, 
cities of the second class; those having less than 5000 but more 
than 1000 inhabitants, cities of the third class, and those having 
less than 1000 but more than 300 inhabitants towns. In a 
city of the first class, a mayor, two aldermen from each ward, a 
police judge, and a treasurer who may be ex officio tax-collector 
are elected, and an attorney, a clerk, a chief of police, an assessor, 
a street commissioner, a jailer, a surveyor, and, where there is a 
paid fire department, a chief engineer with one or more assis¬ 
tants, may be appointed by the mayor with the consent of the 
council. The officers of cities of the second and third cla^s are 
the same, except that the clerk is ex officio assessor. In towns 
only a mayor and aldermen are elected, and the mayor with the 
consent of the council appoints a clerk who is ex officio assessor, 
a treasurer who is ex officio collector, and a marshal who may 
be ex officio street commissioner. The principal municipal 
officers hold office for two years. 

A wife may hold property and make contracts as if she were single, 
and neither hmsband nor wife is accountable for the acts of the other. 
The husband is required to support himself and his wife if be is 
able to do so; if he IS unable, his wife is required to assist him. On 
the death of either husband or wife at least one-third of bis or her 
property passes to the other. Recognized causes for divorce are 
adultery, extreme cruelty, wilful desertion, wilful neglect, habitual 
intemperance or conviction for felony. The homestead of a head 
of a family consisting cither of a farm not exceeding 160 acres or 
$2500 in value, or of a house and lot—the lot not exceeding { acre, 
and the house and lot not exceeding $2500 in value—is secured 
against debtors except in case of judgments obtained licfore the 
homestead was recorded as such, in case of labourers', mechanics’ 
or vendors’ liens, and in case of a debt secured by mortgage; if the 
owner is a married person the homestead cannot be mortgaged 
without the consent of both husband and wife. For the settlement 
of disputes between labourers and employers there is a state board, 
appointed by the governor and consisting of an employer of labour, 
a labourer and a disinterested citizen. Upon application of either 
or both of the parties, provided the employees be not less than 
twenty, this board is required to inquire into the cause of the dispute, 
with the aid of two expert assistants, who shall be nominated by the 
parties, and to render a decision, which is bindAg for at least six 
months upon the parties to the application. 

CkaritaUe and Penal Institutiom .—These are a state prison at 
Deer Lodge, managed bv contract; a reform school' at Miles City, 
an indUsMal school at butte, an orphans' home at Twin Bridges, 
the soldiers’ home at Columbia Falls, a school for deaf and blind 
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Ub^t (1,0*0,960 Mtw) CuBte (590,7*0 MWI),. Doorlodge 
(i,o8o,*ao acroB), Flathead (*,09*,785 acres), Gallatin (907,160ac^l 
Helena (93o,«So acres), Jellerson (1,253,jaO acres), Kootenai 
(i,66i, 2(»^), Lewis and Clark (8^+,i36 acres), Lofo (i,211,680 
acres), Madison (1,102,860 acres), Missoula (1,237,509 acres) and 
Sioux (I 45>*53 acres in Montana; 104,400 acres in South Dakota). 
A large part oi the woodland contains no trees fit for lumber- never^ 
theless the value of the lumber was {3,02^674 in 1905. More than 
one-hall of the product is yellow pine and the reiuainder is princi¬ 
pally red fir and tamarack. There is scarcely any hardwood timber 
m the state. 

Minerals and IWiBitif. -Mining has been the leading industry of 
Montana ever since the discovery of gold in 1862. It contains the 
largest copper producing district in the world, and in 1907 mined 
mote copper tMhn any other state or territory except Ari2ona- this 
meW constituted nearly three-fourths in value of the state's mMng 
Wucts in 1907, the total value being *60,663,511 and that of copfier 
*44.85*,758. The most important copper mines arc in Silverbow 
Broadwater, Jefferson and Beaverhead counties. Gold was dis¬ 
covered in Deralodgo county as early as 185* but very little minina 
was done until ten years later. In 1863 the famous Alder GulcbH 
Madison county was discovered and in the next year, Ust r h„jf 
Oulch in the south of Lewts and Clark county. In 1865 the product 
reached Its mammum, as the value of gold and silver combined (the 
val^ of the silver being relatively small) was *18,000,000; the pro¬ 
duction then decreased and in 1903 the value of the gold was only 
*1,800,0^. Then copper mining rapidly developed and consider* 
able gold was obtained from copiicr ores. Until the development 
ot copp» mimng, silver was produced only in small quantities along 
with gold, but us much more silver than gold was obtained from the 
copjxir ores a-.- value of ^e silver product increased from *2,630,000 
in 1881 to *24,615,822 in 1892. The product then fell off, but in 
1907, when it amounted to 9,317,605 line ounces, valued at *6,149,619 
more than mne-tenihs of it wa.s derived fioni the copper ores in 
Silverbow Munty. It was in 1882 while Marcus Daly was s .nk.. . v 
a shaft at Anaconda in propanation for milling gold and silver ores 
t^t he discovered the first rich copper ledge. Other discoveries 
about Butte foltowed, and the output of copper increased from 
1*9,805 long tons in 1906, more than 
99-6 % froin Silverbow county. The industrial and poliUcal life 
of Montana have boon strongly influenced by the copiier industry 
and by the t^endous wealth controlled by the copper mtercsts; 
m the industty three men were long dominant—Marciis Daly, 
William A. Clark and F. Augustus Hebize; later tlie Amalgamated 
Copper Company gamed control of a large ixn l of the mines? 

Coal was discovered in Montana before iSSo, when 224 tons were 
mined. In 1907 the output was 2,oi(,,857 tons, and in 190S 
1,920,190 tons. The coal underlying the cast half of the state, Uie 
Creat Plains, is lignitic and of inferior quality, but that in the 
mounts districts is bituminous and generally suitable for coking. 

1 he principal fields are : the isolated Bull Mountain deposit. 45 m 
*n Yellowstone county; the large Oark Fork 
held m Meagher, Sweet Grass. Yellowstoricand Carbon counties- the 
smMl but valuable Rocky Fork field in the south central part of 
t^bon county; the Uclge field in Carbon county; the Yellow¬ 
stone field, chiefly m Gallafm and Park counties; the Trail Creek 
deposits, 10 rm south of Bozeman; the Cinnabar field in south Park 
rounto; the C^t Falls lield in Cascade county; and the We.st 
Gallabn, the iMton and the Ruby valley fields. The oulput 
steady increased untn 1S95 when it was 1,504,193 short tons- 

'.643,832 short tons, the quantity 
vaned little from year to year. From 1905 to 1907, when'the 
13,907,082, the increase in production was 

lio'^tone arc abundant in the state, but 


mv ttuunuantin tnc slAte, but 
have bran little developed. Granite was quarried in 1997 to the 

in Ac same year wL worth 
*124,^, and Mndstone was valued at *39,216. Some light grey 
/nh"*! “ Cafion, GalUtin county, looks muclUike 
vfiu ? sandstone; and a sandstone quarried at "Columbus 

’"““ishtured into grindstones equal to 
thMO made from toe Berea atone. Gypsum in Carbon county and 
in Casjade rounty is worked for plastw. Sapphires ar« foimd in 
sevenM gulches especially on Yogo Creek, lO m. from Utica, Fergus 
county, where blue stones are found, and on Rock and Cottonwood 
creeks, ^6re gricn, yellow, red and blue sapphires have been 
found. Mg^y to the sapphires are shipjied to Switzerland for watch 
WM Izagfs^' bearings. In 1907 the total value to precious stoLs 

Manu/actures.—With the exception of the smelting and refining 

to ^^'’’'Ana a decidedly minor indust^ 

In 1^5 the total value of (he factory ” product was *66 41 s 

Ac .copper (by state reports) was *48|to5,277.’ 
^imber and tlm^ piquets, which ranked second, increased m 
•rtit* in sgoo, to *3,024,674 in 1905. Flour and 

rose during that period from *937,462 to 
Hquors increased in value from *i,^,33t to 
*1,731,tail. In 1905 -ton value to the products of the to 

Ai^nda an^Grent ftito was 63 • 3 % oT^t for the ontirc state, * 

1 rofiipdrt.—Montana is served by three transcontlnontal railways : I 


to Great Kerthem traversing to north, the Kortliani Eteiffc 
troyerang to south-east, south and souA-west portions, and. north 
of to Northern Pacific, to Chicago, Milwaukee & Puget Sound an 
extension of the Chicago. MUwaukoe & St Paul to Seattle and 
lacoma, practically completed in 1909; branch lines of the Great 
Nortom, from to north, Munact with the Northern Pacific and 
to CUicaM, ^Iwaukec & Tuget Sound at Butte, and with the 
^ *^bort Line from the sou th 

ronnects with the Northern Pacific. Bic Great Northern, and the 
Chicago, ^Iwaukee & Puget Sound at Butte, and the Burlington 
Ae south, connects with the Northern Pacific 
at Hjlhugs, Yellowstone county. The Butte, Anaconda & Pacific 
railway carries ore from the mines at Butte to the smelters at 
AnacoMa. The first railway was the Oregon Short Line, which was 
wmpletefl by the Union Pacific Company from Ogden, Utali to 
Butte in 1881. The Northern- Pacific reached Helena two ykr,-. 
CO railway mileage in the .state increased from 106 m. in 

1480 to 4012-62 m. in 2909. River fransport has been of relativclv 
little imjKirtance since the advent of railways. ^ 

Pofiuiatiffn.~Tbe population of the state increased from 
39,159 dt to 243,329 in 1900. Of the total population in 
1900, 67,067 were foreign-bom, 11,343 were Indians, 2441 
Japanese, 1739 Chinese and 1533 negroes; most numerous among 
the foreign-bom were 13,826 Canadians, 9436 Irish, 8077 
English, 7162 Germans and 5346 Swedes. The Indians are 
mostly members of the following tribes ; the Piegan, the Crow 
the Salish (or Flathead), the Sioux, the Assiniboin, the Arapaho 
Atsina ^iscalied Grosventres) and the Northern Cheyenne 
The Picjlps, with small remnants of a few other tribes, number¬ 
ing (1966) about 20O0, occupy the Blackfeet reservation 
in the north-west of Teton county; the Crows, numbering 
1857, occupy the Crow reservation in the south central part of 
the state; the Salish, with small remnants of the Pend Oreille 
the Spokan, the Ixiw-cr Kalispell and the Kutenai, numbering 
1837, occupy the Flathead reservation in the north of Missoula 
and the south of Flathead county; Assiniboins and others of 
Sioux stock, numbering about 1793, oecupy P'ort Peck reserva¬ 
tion in the south-east of Valley county : Atsina and Assiniboins, 
numbering about 1429, occupy Fort Belknap resen'ation in the 
wst of Chouteau county; and the Northern Cheyennes,number¬ 
ing about 1357, occupy Northern Cheyenne reservation in the 
south-east of Rosebud county. Many of the Indiams are engaged 
m stock-rabing; the Crows have on irrigation system and W 
extensively engaged in farmmg. Roman Catholics are more 
numerous in Montana than Protestants, having 72,359 communi¬ 
cants out of a total of 98,984 of all denominations in 1906, whOT 
there were 7022 Methodists, 4096 Presbyterians, 3290 Protcsil^ 
Episcopalians and 2029 Baptists. In 1900 the urban population 
(i.f. population of places having 4000 inhabitants or more) was 
69,989; the semi-urban (i.e. population of incorporated places 
having less than 4000 inhabitants) was 30,270; and the rural 
(i.«. population outside of incorporated places) was 143,070. 
The rural population was therefore in that year 58-8 % of the 
total, and the urban was only 28-7 % of the total, but from 1890 
to 1900 the urban increased 185 % while the rural increased 
only 53'6 %. The principal cities are : Butte, whose population 
increased from 10,723 in 1890 to 30,470 in 1900; Great Falls 
(1900), 14,930; Helena, the capital (1900), 10,770; Anaconda 
(1900), 9453, 

Administration.—Tbt state is governed under a constitution 
adopted in 1889, a month before Montana’s admission into the 
Union. The requirements for amending Ais constitution arc ; 
un affirmative vote in each house of the legislature of two-thirds 
of its members, followed, not less than three months later, by 
an affirmative vote of a majority of the electors voting thereon 
at a general election; or, by a like vote of each house of the legis¬ 
lature and of the electorate, a convention may be called to reinsc 
or amend it, a revision or amendment in this manner requirmg 
the ratification of the electorate not less than two months nor 
more than six months after the adjournment of the cpnventinn. 
General suffrage is conferred on every male citizen of the United 
States who is twenty-one years of age and who has lived in the 
state Me year, and in the county thirty days immediately 
preceding an election, the only exceprions being idiots or insane 
persons; a woman who has the qualifications for suffrage that 
are required of a man, may vote at any school district election 
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The governors oi Montaan have been as ioUows 
Territorial. 

Sidney Edgerton. 

Thomas Meagher (aoting). 

Green Otay Smith. 

lames Monroe Ashleiy .. 

benjamin F. Potts ... 

John ^huyler Crosby. 

B. Piatt Carpenter .. 

Samuel Thomas Hauser. 

Preston Hopkins Leslie. 

Benjamin F. White. 


1864- 1865 

1865- 18WJ 

1866- 18(10 

1869- 1870 

1870- 1883 

1883- 1884 

1884- 1885 

1885- 1887 
1887-1889 
1889- 


State. 

Joseph Kenm Toole . . . Democrat 1889-1893 

John Ewa Rickards . . . Republican 1893-1897 

Robert Burns Smith . . . Democrat and Populist 1897-1901 

Joseph Kemp Toole . . Democrat 1901-1909 

Edwin L. Norris .... ,, 1909- 

BiBLioGKaPBV .—United Slates Geographical and Geological Survey 
of the Territories (Washingtion. 1871-1874); material indexed in the 
various bibliographies {c.g. Bulletin 301) ot the D.S. Geological Sur¬ 
vey; ..<««««/ Reports of the Bureau of Agriculture, Labor and Industry 
of the State of Montana', Samuel Fortier, Irrigation in Montana 
(Washington, 190C1). being Bulletin No. 172 (revised) of the U.S. 
Department of A^culture, othce of Experiment Stations; the 
Reports of the United States Census; H. H. Bancroft, The History 
of Washington, Idaho and Montana (Sau Francisco, 1891^; Joaquin 
MiUer, An Illustrated History of the State of Monta^ (Chicago, 1894) I 
M. A. Lerseii \ed,) History of Montana (Chicago, 18^); Alice 
Harriman, Paape History Stories, Montana Edition (San Francisco, 
196.3); Robert Vaughan, Then and Now; or Thwty-six Years in the 
Rockies (Minneapolis, 1900); T. J. Dinsdalc, The Vigiianta of Mon¬ 
tana (Virginia City, 1866), and the Contributions to themistorical 
Society of Montana (Helena, 1876 sqq.). 

MOMTANELLI, GTD8EPPE (1813-1862), Italian statesman 
and author, was bom at Fuceechio in Tuscany, and in 1840 
was appointed law professor at Pisa. He contributed to the 
Antolopa, a celebrated Florentine review, and in 1847 founded 
a newspaper caUed L’llalia, the programme of which, was 
“Reform and Nationality.” In 1848 Montanclli served with 
the Tuscan student volunteers at the battle of Curtatone, where 
he was wounded and taken prisoner by the Austrians. On 
being liberated he returned to Tuscany, and the grand duke 
Leopold II, knowing that he was popular with the masses, sent 
him to Leghorn to ^uell the disturbances. In October, Leopold, 
much against his inclinations, asked him to form a ministry. 
He accepted, and on the loth of January 1849, induced the 
grand dhke to establish a national constituent a.sscmbly. But 
Leopold, alarmed at the turn affairs were taking, fled from 
Florence, and Montanclli, Guerrazzi and Mazzini were elected 
“ triumvirs “ of Tuscany. Like Mazzini, Montanclli advocated 
the union of Tuscany with Rome. But after the restoration 
of the grand duke, Moiitanelli, who was in Paris, wa.s tried and 
condemned by default; lie remained Some years in France, 
where he became a partisan of Napoleon III. On the formation 
of the kingdom of Italy he returned to Tuscany and was elected 
member of parliament; he diod in 1862. He was an enthusiastic, 
but a fickle and ambitious, demagogue, and he achieved a better 
reputation as a writer. 

Hfs most important literary work is his Memorie suit’ Italia 
e specialmente sulla Toscana dal 1814 at /Sjo, in 2 vols. (Turin, 1853); 
he also wrato II Partito nasionate itahano (Turin, 1856). L'Impero, 
it papato, e la democrazia tn Ilalia (Florence, 1859); and Dell' ordina- 
mento nanonalc in Italia (Florence, i8(>2). Hm dramatic poem La 
Tentasione and his Iragedv Camma achieved some success in their 
day. See Assunta Marradl, G. ToscaneUi e la Toscana dal rSii; al 
imi (Rome, 1969). 

nOVTAfiES. JUAN MARTINEZ (r. 1580-16A Spanish 
sculptor, was bom at Alcala-la-real, in the provinefflf Granada. 
His master teas Pablo de Roxas, his first known work (1607) 
being a boy Christ, now in the sacristy of the capelia antigua 
in the cathedral of Seville. The great altar at Santiponce 
near Seville, was completed in 1812. Montanes executed most 
of his sculpture in wood, covered with a surface of polished gold, 
and coloured. Other works were the great altars at Santa 
Clara in Seville and at San Miguel in Jerez, the Conception 
and the realistk figure of Christ crucified, in the Seville cathedral; 
the figure of St John the Baptist, and the St Bruno (1620); 
a tomb for Don Peree de Guzman and his wife (1619); the St 


Ignatius utd the St Francis of Botja in the university church 
of SeviUc. Montanes died in 1649, leaving a large family. 
His works are more realistic than, tnaeginative, but this, allied 
with an impeccable taste, produced remukake results. The 
equestrian statue of King Philip IV., cast in bronze Pietro 
Tacoa in Florence and now in Madrid, was modelled by Montanes. 
He had many imitators, his sun Alonzo Martinez, died 
in 166&, being among them. 

See B. Haendeke, Studien sur Oesckicble ier spanisehen Ptastik 
(Strassburg, 1900); F. GOmoz, Histona de la escuttuea m Bspaita 
(Madrid, 1885). 

HONTANISH, a somewhat misleading name for the movement 
in the 2nd centt^ which, along with Gnosticism, occupied the 
most critical period in the history of the Early Church. It was 
the overthrow of Gnosticism and Montanism that made the 
“ Catholic ” Church. The credit of first discerning the true 
significance of the Montanistic movement belongs to RitsebJ.' 
In this article an account will be given of the general significance 
of Montanism in relation to the history of the Church in the 
2nd century, followed by a sketch of its origin, development 
and decline. 

I. From the middle of the 2nd century a.change began to 
take place in the outward circum.stances of Christianity. The 
Christian faith bad hitlierto been maintained in a lew small 
wngregations scattered oyer the Roman Empire. These con¬ 
gregations were provided with only the most indispensable 
constitutional forms (“ Corpus sumus de conscientia religionis, 
de unitatc discipliaae, de spei foedere ”). This state of things 
passed away. The Churches soon found numbers within their 
pale who stood in need of supervision, instruction and regular 
control. The enthusiasm for a life of holiness and separation 
from the world no longer swayed all minds. In many cases 
sober convictions or submissive assent supplied the want of 
.spontaneous enthusiasm. There were many who did not become, 
but who were, aifA therefore remained, Christians. Then, in 
addition to this, Christians were already found in all ranks 
wd occupatkins-rin the imperial palace, among the officials, 
in the abodc.s of labour and the balls of learning, amongst slaves 
and freemen. Should the Church take the decisive step into 
the world, conform to its customs, and acknowledge as far as 
possible its authorities? Or ought she, on the other band, 
to remain a society of religious devotees, separated and shut 
out from the world? That this was the question at issue is 
obvious enough now, although it could nut be clearly perceived 
at the time. It was natural that warning voices should then 
be raised in the Church against secular tendencies, that the well- 
known cuunscE about the imitatiun of Christ should be held 
up in their literal strictness before worldly Christians. The 
Church os a whole, however, under pressure ui circumstances 
rather than by a spontaneous impulse, decided otherwise. She 
marched through the open door into the Roman state, and 
settled down there to diristianize the state by imparting to 
it the word of the Gospel, but at the same time leaving it every¬ 
thing except its gods. On the other hand, she furnished heiskf 
with everything of value that could be taken over from the 
world without, overstraining the elastic structure of the organiza¬ 
tion which she now adopted. With the aid of its philosophy 
she created her new Christian (hcolo^; its polity furnished 
her with the most exact constitutional forms; its jurisprudence, 
its trade and commerce, its art and industry, were all taken 
into her service; and she contrived to borrow some hints even 
from its religious worship. With this equipment she undertook, 
and carried through, a world-mission on a grand scale. But 
believers of the old school who protested ip the name of the 
Gospel against this secular Church, they joined an enthusiastic 
movement which bad originated in a remote province, and had 
at first a merely local impiortance. There, in Phrygia, the cry 
for a strict Christian life was reinforced by the belief in a new 
and final outpouring of the Spirit—a coincidence which has, 
been observed elsewhere in Chsirch history—as, for instance, 
among the early Quakers and in the Irvingite movement. These 

' Entslchung der allkatholieehen Kirehe, znd sd. Bonn. (1857). 
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zealots hailed the appearance of the Paraclete m Phrygia, and 
surrendered themselvetito his guidance. In so doing, howevqf, 
they had to withdraw from the Church, to be known as “ Mon- 
tanists,” or “ Kataphrygians,” and thus to assume th* character 
of the sect. Their enthusiasm and their prophesyings were 
denounced as demoniacal ; their expectation of a glorious earthly 
kingdom of Christ was stigmatized as Jewish,' their passion 
for mart}rrdom as vainglorious and their whole conduct as 
hypocritical. Nor did they escape the more serious imputation 
of heresy on important articles of faith; indeed, there was a 
disposition to put them on the same level with the Gnostics. 
The effect on themselves was what usually follows in such 
circumstances. After their separation from the Church, they 
became narrower and pettier in their conception of Christianity. 
Their asceticism degenerated into legalism, their claim to a 
monopoly of pure Christianity made them arrogant. As for 
the popular religion of the larger Church, they scorned it as an 
adulterated, manipulated Christianity. But these views found 
very little acceptance in the 3rd century, and in the course of 
the 4th they died out. 

2. Such is, in brief, the position occupied by Mont.-mism in 
the history of the ancient Church. The rise and progress of the 
movement were as follows. 

At the close of the reign of Antoninus Pius—probably in 
the year 156 (Epiphanius)—Montanus appeared at Ardabau 
in Mysia, near the Phrygian border, bringing revelations of the 
“ Spirit ” to Christendom. Montanus claimed to have a pro¬ 
phetic calling in the very same sense as Agabus, Judas, Silas, the 
daughters of Philip, Quadratus and Ammia, or as Hermas at 
Rome. At a later time, when the validity of the Montanistic 
prophecy was called in question, the adherents of the new move¬ 
ment appealed explicitly to a sort of prophetic succession, in 
which their prophets had received the same gift which the 
daughters of Philip, for example, had exercised in that very 
country of Phrygia. The burden of the new prophecy seems to 
have been a new standard of moral obligations, especially with 
regard to marriage, fasting and martyrdom. But Montanus had 
larger schemes in view. He wished to organize a special com¬ 
munity of true Christians to wait for the coming of their Lord. 
The small Phrygisln towns of Pepuza and Tymion were selected 
as the headquarters of his church. Funds were raised for the 
new organization, and from these the, leader and missionaries, 
who were to have nothing to do with worldly life, drew their 
pay. Only two women, Prisca and Maximilla, were moved 
by the Spirit; like Montanus, they uttered in a state of frenzy 
the commands of the Spirit, which urged men to a strict and holy 
life. This does not mean that visions and significant dreams may 
not have been of frequent occurrence in Montanistic circles.' 

For twenty years this agitation appears to have been confined 
to Phrygia and the neighbouring provinces. But after the 
year 177 a persecution of Christians broke out simultaneously 
in many provinces of the Empire. Like every qther persecution 
it was regarded as the beginning of the end. It would seem that 
before this time Montanus had disappeared from the scene; but 
Maximilla, and probably also Prisca, were working with rMoubled 
energy. And now, throughout the provinces of A^ Minor, 
in Rome, and even in Gaul, amidst the raging of persecution, 
attention was attracted to this remarkable movement. The 
desire for a sharper exercise of discipline, and a more decided 
renunciation of the world, combined with a craving for some 
plain indication of the Divine will in these last critical times, had 
prepared many minds for an eager acceptance of the tidings 
from Phrygia. And thus, within the large congregations where 
there was so much that was open to censure in doctrine and 
constitution and morals, conventicles were formed in order 
that Christians rtiight prepare themselves by strict discipline 
for the day of the^Lord, ,, 

■ Theodotus, '' the first steward of the New Prophecy," was a 
lellow-worker with Montanus, and almost certain^ a' prophet. 
Later on, Fir mi li an , writing, to Cyprian, mentions a prophetes.s 
who appeared in fappndorin about a.o. 2 i 6 , and Epiphanius (Haer'f 
49) tells oi another called QuiatUla.—[Hu.] 


Meanwhile in Phrygia and its neighbourhood—especially in 
Galatia, and also in Thrace—a controversy was raging between 
the adherents and the opponents of the new prophecy. Between 
150 and 176 the authority of the episcopate had been immensely 
strengthened, and along with it a settled order had been intro¬ 
duced into the Churches. As a rule, the bishops were resolute 
enemies of the Montanistic enthusiasm. It disturbed the peace 
and order of the congregations, and threatened their safety. 
Moreover, it made demands on individual Christians such as 
very few could comply with. But the disputation which Bishops 
Zoticus of Cumana and Julian of Apamca arranged with Maxi¬ 
milla and lier following turned out disastrously for its promoters. 
The “ spirit ” pf Maximilla gained a signal victory, a certain 
Themiso in particular having reduced the bishops to silence. 
Sotas bishop of Anchialus attempted to refute Prisca, but with 
no better success (Eusebius, t/isl. ecd. v, 19). These proceedings 
were never forgotten in Asia Minor, and the report of them 
spread far and wide. In after times the only way in which the 
discomfiture of the bishops could be explained was by asserting 
that they had been silenced by fraud or violence. This was 
the commencement of the excommunication or secession of 
the Montanists in Asia Minor. Not only did an extreme party 
arise in Asia Mmor rejecting all prophecy and the Apocalypse 
of John along With it, but the majority of the Churches and 
bishops in that district appear (c. 178) to have broken off all 
fellowship with the new prophets, while books were written 
to showihat the very form of the Montanistic prophecy was 
sufficienrproof of its spuriousness.- In Gaul and Rome the 
pro.spects of Montan ism seemed for a while more favourable. 
The confessors of the Gallican Church at Lyons were of opinion 
that communion ought to be maintained with the zealots of 
Asia and Phrygia; and they addressed a letter to this effect to the 
Roman bishop, Eleutherus. There was a momentary vacillation 
even in Rome. Nor is this to be wondered at. The events 
in Phrygia could not appear new and unprecedented to the 
Roman Church. If we may believe Tertullian, it was Praxeas 
of Asia Minor, the relentless foe of Montanism, who succeeded 
in persuading the Roman bi.shop to withhold his letters of 
conciliation.^ 

Early in the la.st decade of the end century two considerable 
works' appeared in Asia M inor against the Kalaphrygians. The 
first, by a bishop or presbyter whose name is not known, is 
addressed to, Abircius bishop of Hierapolis, and was written 
in the fourteenth year after the death of Maximilla—('.c. appa¬ 
rently about the year 193. The other was written by a certain 
Apollonius forty years after the appearance of Montanus, 
conseqently about 196. From these treatises we learn that 
the adherents of the new prophecy were very numerous in 
Phrygia, Asia and Galatia (Ancyra), that they had tried to 
defend themselves in writing from the charges brought against 
them (by Miltiades), that they possessed a fully developed 
independent organization, that they boasted of many martyrs, 
and that they were still formidable to the Church in Asia Minor. 
Many of the small congregations had gone completely over to 
Montanism, although in large towns, like Ephesus, the opposite 
party maintained tlie ascendancy. Every bond of intercourse 
was broken, and in the Catholic Churches the worst calumnies 
were retailed about the deceased prophets and the leaders of 
the societies they had founded. In many Churches outside of 
Asia Minor a different state of matters prevailed. Those who 
accepted t||^essage of the new prophecy did not at once leave 
the Catho^r Church in a body. They simply formed small 
conventicles within the Church. Such, for example, appears 
to have been the case in Carthage (if we may judge from the 
Acts of the martyrs Perpetua and Felicitas) at th? commence¬ 
ment of the persecution of Septimius Severus abouL.the year 
202. But even here it was impossible that an open rupture 

’ Miltiades, npl toD' nk hii' wi>o^^itw iirTrifti \a\tiy. At the 
same time as Miltiades, ii not earlier, Apollinaris uf Hierapolis also 
wrote against the Montanists. 

' It was Zephyrinus in a.d. 202 who took the decisive step of 
refusint; to communicate with the Asiatic Montanists.—{ED.] 

* Quoted in Eusebius, Hist, Bed, v. 1(1-18. 
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should be indefinitely postponed. The bishops and their flocks 
^'ave ofience to the spiritualists on so many points that at last 
it could be endured no. longer. The latter wished for more 
fasting, the prohibition of second marriages, a frank, courageous 
profession of Christianity in daily life, and entire separation 
from the world; the bishops, on the other hand, sought to make 
it as easy as possible to be a Christian, lest they should lose^the 
greater part of their congregations. And lastly, the bishops 
were compelled more and more to take the control of discipline 
into their own hands, while the spiritualists insisted that God 
Himself was the sole judge in the congregation. On this point 
especially a conflict was inevitable. It is true that there was 
no rival^ between the new organization and the old, as in Asia 
and Phrygia, for the Western Montanists recognized in its main 
features the Catholic organization as it had been developed 
'in the contest with Gnosticism; but the demand that the 
“ organs of the Spirit ” should direct the whole discipline 
of the congregation contained implicitly a protest against the 
actual constitution of the Church. Even before this latent 
antagonism was made plain there were many minor matters 
which were sufficient to precipitate a rupture in particular 
congregations. In Carthage, for example, it would appear that 
the breach between the Catholic Church and the Montanistic 
conventicle was caused by a disagreement ^n the question 
whether or not virgins ought to be veiled. For nearly five years 
(202-307) the Carthaginian Montanists strove to remain within 
the Church, which was as dear to them as it was to tl^ir oppo¬ 
nents. But at length they quitted it, and formed a congregation 
of their own. 

It was at this juncture that Tertullian, the most famous 
theologian of the West, left the Church whose cause he had so 
manfully upheld against pagans and heretics. He too had come 
to the conviction that the Church had forsaken the old paths and 
entered on a way that must lead to destruction. The writings 
of Tertullian afford the clearest demonstration that what is 
called Montanism was, at any rate in Africa, a reaction against 
secularism in the Church. There are other indications that 
Montanism in Carthage was a very different thing from the 
Montanism of Montanus. Western Montanism, at the beginning 
of the 3rd century, admitted the legitimacy of almost every 
point of the Catholic system. It allowed that the bishops were 
the successors of the apostles, that the Catholic rule of faith 
v/asi a complete and authoritative exposition of Christianity, and 
that the New Testament was the supreme rule of the Christian 
life. Montanus himself and his first disciples had been in quite 
a different position. In his time there was no fixed, divinely 
instituted congregational organization, no canon of'New Testa¬ 
ment Scriptures, no anti-Gnostic theology, and no Catholic 
Church. There were simply certain conununities of believers 
bound together by a common hope, and by a free organization, 
which might be modified to any required extent. When Montanus 
proposed to summon all true Christians to Pepuza, in order to 
live a holy life and prepare for the day of the Lord, there was 
nothing whatever to prevent the execution of his plan except 
the inertia and lukewarmness of Chri.stendom, But this was 
not the case in the West at the beginning of the 3rd century. 
At Home and Carthage, and in all other places where sincere 
Montanists were found, they were confronted by the imposing 
edifice of the Catliolic Church, and they had neither the courage 
nor the inclination to undermine her sacred foundations. This 
explains how the later Montanism never attained^ position 
of influence. In accepting, with slight reservations, the results 
of the development which the Church had undergone during 
the fifty years from 160 to 310 it reduced itself W the level of 
a sect. Tertullian exhausted the resources of dialectic in the 
endeavour to define and vindicate the relation of the spiritualists 
to the “ psychic ” Christians; but no one will say he has succeeded 
in clearing the Montanistic position of its-fundamental incon¬ 
sistency. 

Of the later history of Montanism very little is known. But 
it is at least a significant fact that prophecy could not be 
resuscitated. Montanus, Prisca, and Maximilla were always 


recognized as ihe inspired authorities. At rare intervals a vision 
might perhaps be vouchsafed to some .Montanistic old woman, 
or a brother might now and then have a dream that seemed to be 
of superwtural origin; but the overmastering power of religious 
enthusiasm was a thing of which the Montanists knew os little 
as the Catholics. Their discipline was attended with equally 
disi^ointi^Tesults. In place of on intense moral earnestness, 
we find in 'mtullian a legal casuistry, a finical morality, from 
which no good could ever come. It was only in the land of its 
nativity that Montanism held its ground till the 4th century. 
It maintained itself there in a number of close communities, 
probably in places where no Catholic congregation had been 
formed; and to these the Novations at a later period attached 
themselves. In Carthage there existed down to the year 400 
a sect called Tertunionists; and in their survival we have a 
.striking testimony to the influence of the great Carthaginian 
teacher. On doctrinal questions there was no real difference 
between the Catholics and the Montanists. The early Montanists 
(the prophets themselves) used expressions which seem to indi¬ 
cate a Monarchian conception of the person of Christ. After 
the close of the and century we find two sections amongst the 
Western Montanists, just as amongst the Western Catholics— 
there were some who adopted the Logos-Christology, and others 
who remained Monarchians.' 

Sources. —The materials for the history of Montanism, aMhauf;h 
plentiful, are fragmentary, and require a good deal o£ critical 
sifting. Thc5'may be divided into four groups; (i) The utterances 
of Montanus, Prisca and Maximilla “ are our most important sources, 
but unfortunately they consist of only twenty-one short sayinjjts. 
(2) The works written by Tertullian after he became a Montamst 
fumbsh the most copious information- not. however, about the 
first stages of the movement, but only about its later phase, after 
the Catholic Church was established. (3) The oldest polemical 
works of the 2nd century, extracts from which have been preserved, 
especially by Eusebius (Bist. Ecclts bk. v.), form the next group. 
These must be used with the utmost caution, because even the 
earliest orthodox writers give currency to many misconceptions 
and calumnies. (4) The later lists of heretics, and the casual notices 
of Church fathers from the 3rd to the 5tb century, though not 
containing much Uiat is of valiu., yet contain a little.* 

> it is evident that Montanism was by no means homogeneous. 
Too often the primitive “ heresy of the Phrygians " has been studied 
in the light of tlic matured system of Tertullian. One great diver¬ 
gence is manifest: Tertullian never himself deviated from orthodoxy 
and vehemently asserts the orthodoxy of all Montanists, but both 
Montanus (“ I am the Father and the Son and the Holy Ghost ") 
and Maximilla (" 1 am Word and Spirit and Power ") used languam 
wliich has a distinctly " monarchian " flavour. There were really 
divided views on the question of the Divine Monarchy among the 
Montanists as among the Catholics. The orthodox pai^ were known 
as the Cataproclans, the heterodox as Cataeschinites, and both 
appealed to the oracles of their prophets. Other influences tending 
to diversity were the rise of later prophets and visionaries, the per¬ 
sonality of prominent members of the sect (like Tertullian himself, 
who gave to Montanism much more than he received from it), and the 
power of local environment. An examiiuition of Phrygian as dis¬ 
tinct from African Montanism leads to the following conclusions ; 
(i) The Phrygians claimed to have received the prophetic gift 
by way of .succession just as the bishops traced their office back to the 
apostles; Tertullian seems to ignore the intermediate steps between 
the apostles and Montanus; (2) the " ecstasy " of the African section 
was much more restrained than the ravings of the Phrygians; (3) 
the original Montanists followed the example of the Phrygian native 
cults in assigning a prominent place to women, Tertullian on the 
other hand (Dr vtrg. tie/. 9) says, *' It is not permitted to a woman 
to speak in church, nor yet to teach, nor to baptize, nor to offer, nor 
to assume any ofiice which belongs to a man, least of all the priest¬ 
hood (4) while both sections gave to prophets the power of 
absolution, the Phrygians extended it to martyrs also—at Carthage 
the Catholics did this contrary to the views of Tertullian. There 
is also good reason to doubt whether the Phrygian Montanists were 
anything like so ascetic and desirous of martyrdom as has been 
generally considered. Apollonius (Eusebius, Hist. Eccl, v. ib) 
accuses thd^ of covetousness and tells us that Themiso purchased 
his freedom from imprisonment by a considerable payment. Sir 
William Ramsay has also Shown that martyrdoms in Hirygia were 
rare during the end of the 2nd and the whole qj the 3rd century, 
a spirit of religious compromise prevailing between the Christian and 
pagan populations (see a paper by H. ]. Lawlor in the Journal 
of Theological Studies for July, tqoB, ix. 481). 

* Collected by Munter and by Bonwetsch, GeschichU d$s Moulan- 
fsmns, p. 137. 

* On the sources see Bonwetsch, pp. iQ-Sj. 
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Llt>KAtu«B.-^Ritacbl'« inyastigation*, tttom^toaj^e.aq^nsadc 
the ^der works oi TiUomant, Wenudori, Moshf^Tn, Walch, Neander, 
Baur and A. Schwagler fpir MontanUmus u«d dii chrisUiche Kirche 
ies iUn Jahrhundtris, Tubingen, 1841). The later works, oi which 
the best and most eaULastivo is thatoi N, Bodwetsch, DitGucUehU 
dts Montanimmt (1S81), all loUow the lines laid down by Kitachl, 
See also Gottwidd. montanistno TertuUiani (1861); R6ville, 
“ TertuUien «t le muntanismo " in the Ttevue deg deux mondes 
{Nov. r, 1864); Stroelin, Esstti sur le montanismt (1870); De 
Soyres, jtfontaMism and the Primitive Church (London, 1878); 
W. Canaingbam, The Churches 0/ Asia (London, i860); Benan, 
" Les (>iae8 du CathoUcisme Naissant'' in Rev. d. deux mondes 
(Feb. 15, 1881I; H. Weinel, Die Wirkungen des Geistes und der 
Geister tm nacnapostol. Zeitatter (Freiburg, iBog); G, G, Selwyn, 
The Christian Prophets (London, 1900); Bonwetach, art. " Montan- 
ismus" in Hanck-Hcrsog's Reaiencyhlopddie, Sp^ial points oi 
importance in the history of Montanism nave been investigated by 
Lipsius, Overbeck, Weizadcker {Theol, Lii.-Zeitung, Nov, 4, 1882), 
Hamack {Das MOnchihiim, seine Ideate und seine Geschichte, and 
ed., 1882; Eng. trans., igoi; and Z. f. Kirchengesoh. iii. 369-408), 
and H. J. Lawlor, Weizsdcker’s short essays are extremely valu¬ 
able, arid have elncidatud several important points pteviopsly 
overlooked, (A, Ha.) 

HONTABGIS, a town of central France, capital of an arron- 
dissement in the department of Loiret, 47 m. E.N.E. of Orleans 
by rafl. Pop. (1906), 11,038. The town is traversed by the 
Vemisson, by numerous arms of the Loing, and by the Briare 
canal, which unites with the canal of Orleans a little below it. 
It has a church (Ste Madeleine), dating in part from the 12th 
centui^ and including a fine choir of Renaissance architecture, 
and still preserves portions of its once magnificent castle (latb 
to isth centuries), which, previous to the erection of Fontaine¬ 
bleau, was a favourite residence of the royal family. A hand¬ 
some modern building contains the town hall, public library, 
and museum; in the courtyard is a bronze group, "The Dog 
of Montargis the town has a statue of Mirabeau, bom in the 
neighbourhood. Montargis is the seat of a sub-prefecture, and 
has tribunals of first instance and of commerce and colleges for 
both sexes. It manufactures paper, gold chains, rubber, tar, 
asphalt, chemical manures, woodwork and leather. The town 
is an agricultural market, and its port has trade in coal, 
timber, sheep and farm produce. 

Montargis was formerly the capital of the Gatinais. Having 
passed in 1188 from the Courtenay family to Philip Augustus, 
it long formed part of the royal domain. In 1528 Francis I. 
gave it as dowry to Renfc d’Este, daughter of Louis XIL, the 
famous Huguenot princess; from her it passed to her daughter 
Anne, and through her to the dukes of Guise; it was repurchased 
for the Crown in 1612. From 1626 tiD the Revolution the 
territory was the property of the house of Orleans. Montargis 
was several times taken or attacked by the English in Hie 15th 
century, and b particularly noted for its successful defence 
in 1427. Both Charles VII. and Charles VIII. held court in 
the town; it was the latter who set the famous Dog of Montargis 
to fight a duel with bis master’s murderer, whom he had tracked 
and captured. 

HONTAUBAK, AKTHUH DE (d. 1479), French magistrate 
and prelate, belonged to one of the great families of Brittany. 
To satisfy a private grudge against Gilles, brotba’ of Duke 
Francis II. of Brittany, he intrigued to such good purpose 
that Gilles was arrtdgned for treason, and finally assassinated 
in prison in 1450. When Montauban’s duplicity was discovered 
he was deprived of his office of bailU of Cotentin and banished. 
He then turned monk, and through the support of his brother, 
John de ltfontauban (1412-1466), Louis XI.’s favourite, obtained 
the archbishopric of Bordeaux in 1468. He died in Paris on 
the 9tb of March 1479. 

MOMTADBAlf, a town of south-western France, capital of 
Tarn-et-Garonne, 31 m. N. of Toulouse by the Soutl^n railway. 
Pop. (1996), town 16,813, commune 28,688. The*own, built 
mainly of a reddifdi^ brick, stands on the right bank of the Tam 
at its cofifluenceerith the Tescou. Its fortifications have been 
replaced by boulevards beyond which extend numerous suburbs, 
while on the left bank, of the Tarn is the suburb of Villebeurbon, 
which is connected with the town by a remarkable bridge of the 
eatly,'f(jfh century. It is a brick structure over 200 yds. in 
length. And though its fortified towers have disappeared it is 


othorwise in good preaervation. . The hotel deville, on the shed 
a castle of the counts of Toufouae and once the residence of the 
bishops of Montanban, stands at the east endof the bridge. It 
belongs chiefly to the 17th oentuiy, but some portions are much 
older, notably an undaground diamber known as the Hall 
of the Black Prince. Besides the municipal offices it contains 
a viiuable library, and a museum with collections of antiquities 
and pictures. The latter comprise most of the work (including 
hb " Jesus among the Doctors ’’) of Jean Ingres, the celebrated 
painter, whose birth in Montauban is commemorated by an 
elaborate monument. The Place Natiunale is a square of the 
iTtii century, entered at each comer by gateways giving access 
to a large open space surrounded by houses carrM on double 
rows of arcades. The prefecture, the law-courts and the remaining 
public buildings are modem. The chief churches of Montauban 
are the cathedral, remarkable only for the possession of the 
“ Vow of Louis XIII.,” one of the masterpieces of Ingres, and 
the church of St Jacques (14th' and 15th centuries), the facade 
of which is surmounted by a handsome octagonal tower. Mont¬ 
auban is the seat of a bishop, a prefect and a court of assize. 
It has tribunals of first instance and of commerce, a chamber 
of commerce and a board of trade arbitration, ly.c6es and a 
training college, schools of commerce and viticulture, a branch of 
the Ba^ of Fra^e, and a faculty of Protestant theology. The 
commercial importance of Montauban is due rather to its trade 
in agricultural produce, horses, game and poultry, than to 
its indu^ies, which include nursery-gardening, cloth-weaving, 
cloth-dressing, flour-milling, wood-sawing, and the manufacture 
of furniture, silk-gauze and straw hats. The town is a junction 
of the railways of the Southern and Organs companies, and 
communicates with the Garonne by the Canal of Montech. 

With the exceptkn of Mont-de-Marsan, Montauban is the 
oldest of the bastides oi southern France. Its foundation dates 
from 1144 when Alphonse Jourdain, count of Toulouse, granted 
it a liberal charter. The inhabitants were drawn chic% from 
Montauriol, a village which had grown up around the neighbour¬ 
ing monastery of St Thiodard. In the 13th century the town 
steered much from the ravage.s of the Albigensians and from the 
Inquisition, hut by 1317 it had recovered suflSciently to be 
chosen by John XXII. as tlie head of a diocese of which the 
basilica of St Thcodard became the cathedral. By tlie treaty 
of Br6tigny (1360) it was ceded to the English; but in 1414 they 
were expelled by the inhabitants. In 1560 the bishops and 
magistrates embraced Protestantism, expelled the monks, 
and demolished the cathedral. About ten years later it became 
one of the Huguenot strongholds, and formed a small independent 
republic. It was the headquarters of the Huguenot rebellion 
of 1621, and was vainly besieged by Louis XIU. for eighty-six 
days; nor did it submit until after the fall of La Rochelle in 
1629, when its fortifications were destroyed by Richelieu. In 
the same year the plague cut off over 6^ of its inhabitants. 
The Protestants again suffered persecution after the repeal of 
the Edict of Nantes. 

MONTAUSIER, CHARLES DE SAIimi-HADItE, Due de 

(1610-1690), French soldier, was bom on the 6th of October 
1610, being the second son of L6on de Sainte-Maure, baron de 
Mnntausier. His parents were Huguenots, and he was educated 
at the Protestant College of Sedan under Pierre du Moulin. 
He served brilliantly at the siege of (^sale in 1630. Becoming 
marquis de Montausier by the death of his elder Iwother in 1635, 
he was tiy recognized aspirant for the hand of Mme de 
Rambouillet’s daughter Julie Lucine d’Angennes (1607-1671). 
Having served under Bernard of Saxe-Weimar in'Germany in 
t634 he returned to the French service in 1636, and fought 
in the Rhenish campaigns of the following years. He was 
taken prisoner at Rasritzau in November 1643, and only ransomed 
after ten months’ captivity. On his return to'Franre he became 
a lieutenant-general. On the rsth of July 1645 he married 
“ the incomparable Julie,” thus terminating a courtship 
famous in the annals of French literature because of the 
Quirlande de Julie, a garland of verse consisting of madrigals 
by Montausier, Jean Chapekin, Guillaume Colletet, (Tande de 
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Malleville, Georges de Scudiry, Pierre ComeiHe (if M. Uzanne 
is correct in the attribution of the poems signed M.C.), Philippe 
Hubert, Simon Arnauld de Pomponne,^ Jean Desmarests de 
Saint Sorlin, Antoine Gombaud (If min de la Ptincesu Julie) 
and others. It was copied by the famous calligraphist N. 
Jarry in a magnificent MS., on each page of which was painted 
a flower, and was presented to Julie on her f6te day in ii4i. 
The MS. is now in possession of the Uz6s family, to whom it 
passed by the marriage of Julie’s daughter to Emmanuel de 
Crussol, due d’UzAs. 

Montausier had bought the governorship of Saintonge and 
Angoumois, and became a Roman Catholic before his marriage. 
During the Fronde he remained, in spite of personal grievances 
against Mazarin, faithful to the Crown. On the conclusion of 
peace in 1653 the marquis, who had been severely wounded 
m 1652, obtained high favour at court in spite of the roughness 
of his manners and the general austerity which made the Parisian 
public recognize him as the original of Alceste in the Misanthrope. 
Montausier received fropi Louis XIV, the order of the Saint 
Esprit, the government of Normandy, a dukedom, and in 166S 
the office of governor of the dauphin, Louis. He initiated the 
series of classics Ad usum Delphini, directed by the learned 
Huct, and gave the closest attention to the education of his 
charge, who was only moved by his iron discipline to a hatred of 
learning. Court gossip assigned some part of Montausier’s 
favour to the complaisance of his wife, who, appointed lady-in- 
waiting to the queen in 1664, favoured Louis XIV.’s passion for 
I.ouise de la Valliire, and subsequently protected Mmc de 
Montespan, who found a refuge from her husband with her. He 
died on the 17th of November i6yo. 

See PAre Nicolas Petit, Vie du due de Montausier (1720): Puget 
tic Saint Pierre, Histoire du due de Montausier (1784); Amfenfc 
Poux, Un Misanthrope tl tu cour de Louis XIV. Montausier (18O0); 
O. Uranne, La (iuirlande de Julie (1875); E. F 16 chier, Oraisons 
hmihrrs du due et de la duchesse de Montausier (Paris, T6gi); and 
Cl intemporary memoirs. 

MONTBfiUARD, a town of eastern France, capital of an arron- 
dissement in the department of Doubs, 49 m, N.R.of Besan(on 
on the Paris-Lyon line between that town and Belfort. Pop. 
(1906), town 8723, commune 10,455. Montb 61 iard is situated 
1050 ft. above sea-level on the right bank of the Allaine at its 
junction with the Luzine (Lizaine or Lisainc). It is an impor¬ 
tant point in the frontier defences of France since 1871. Forts 
un outlying hills connect it with Belfort on the one side and 
(through Blamont and the Lomont fortifications) with Besan^on 
on the other. The old castle of the counts of Montbeliard is 
now used as barracks; its most conspicuous features, the Tour 
Bussue and the Tour Neuve, date respectively from 1425 and 
1594. Most of the inhabitants are Piotestant, and the church 
ol St Martin, built early in the 17th century, now serves as a 
Protestant place of worship. The old market-hall and some 
old houses of the 16th century also remain. A bronze statue 
of George Cuvier, the most illustrious native of Montbeliard, 
and several fountains adorn the town. Montbeliard is the 
seat of a sub-prefect and has a tribunal of first instance, a 
board of trade-arbitrators, a communal college, a practical 
school of industry, a chamber of arts and manufactures, and a 
museum of natural history. Since 1870 a considerable impetus 
has been given to its prosperity by the Alsatian immigrants. 
Its industries include watch and clock making and dependent 
trades, cotton spinning and weaving, the manufacture of hosiery, 
textile machinery, tools, nails and wire, and brewing. There 
is commerce in wine, cheese, wood and Montbeliard cattle. 

After belonging to the Burgundians and Franks, Montb 61 iard 
(Mans Peligardi) viB.s, by the treaty of Verdun (843), added to 
Lorraine. In the nth century it became the capital of a count- 
ship, which formed part of the second kingdom of Burgundy, 
and latterly of the German Empire. Its German name is 
Mompelgard. In 1397 it passed by marriage to the house of 
Wiirttemberg, to whom it belonged till 1793. It resisted the 
attacks of Charles the Bold (1473), and Henry I. of Lorraine, 

> (1618-1699), a son of Arnauld d’AndeUy and minister of foreign 
affairs in succession to Lioima 


(1587 and 1588), duke of Guise, but was taken in 1676 by Marshal 
Luxemburg, who razed its fortifications. The tolaance of the 
princes of Wurttemberg attracted to the town at the end of 
the 16th centu^ a colony of Anabaptists from Frisia, and their 
descendants still form a separate community in the neighbour¬ 
hood. In 1793 the inhabitants voluntarily submitted to annex¬ 
ation by France. In 1871 the battle of the Lisaine between the 
French and Germans was fought in the neighbourhood and 
partly within its walls. 

MOHTBRISON, a town of east-central France, capital of an 
arrondissement in the department of Loire, France, 21 m. N.W. 
of St foienne, on the railway from Qermont to St Etienne. 
Pop. (1906), 6564. It is situated on a volcanic hill overlooking 
the Vizezy, a right-hand affluent of the Lignon du Nord. The 
principal buildings are the once collegiate church of Notre- 
Dame d’Esp^rance, founded about 1220 but not finished till 
the 15th century, and the i4th-centuTy edifice known as the 
Salle de la Diana (Decana), which was re.stored by Viollet-le- 
Dur. There is a statue of the poet Victor de Laprade (d. 1883), 
a native of the town. Montbrison is the seat of a sub-prefect, 
of a court of assize and of a tribunal of first instance. There 
are liqueur-di.stilleries and flour-mills, and silk ribbons are 
manufactured; there is considerable commerce in grain. 

Montbrison belonged to the counts of Forez during the middle 
ages. In 1801 it became the capital of its department in place 
of Feurs, but in 1856 the more important town of St. Etienne 
was substituted for it. 

HONTBRDN, LOUIS PIERRE, Count (1770-1812), French 
cavalry general, served with great distinction in the cavalry' 
arm throughout the wars of the Revolution and the Consulate, 
and in 1800 was appointed to command his regiment, having 
served therein from trooper upwards. At Austerlitz (Dec. 2, 
1803) ho was promoted general of brigade. He earned further 
distinction in Germany and Poland as a dashing leader of 
horse, and in 1808 ho was sent into Spain. Here occurred 
an incident, which unfavourably influenced his whole career. 
He found himself-obliged to overstay his leave of absence in 
order to protect the lady who afterwards became his wife. 
Napoleon was furious, and deprived him of his command, and 
Montbrun was awaiting his-master’s decision when an oppor¬ 
tunity came to retrieve his reputation. Some doubt exists os 
to the events of the famous cavalry charge at the Somosierra, 
but Montbrun’s share in it was most conspicuous. Soon after¬ 
wards he was promoted to be general of division, and in 1809 
his cavalry took no inconsiderable part in the victories of 
Eckmuhl and Raab. He was employed in the Peninsula, 1810- 
1811. He was killed, when commanding a cavalry corps, at the 
beginning of the battle of Borodino (Sept. 7, 1812). Mont¬ 
brun was considered, as a leader of heavy cavalry, second only 
to Kellermann of all the «nejals of the First Empire. 

HONTCALH DE SAINT VERAN, LOUIS JOSEPH, Makquis 
DE (1712-1759), French soldier, was bom at Condiac near 
Ntmes on the 28th of Februtuy 1712,“ and entered the army 
in 1721, becoming captain in 1727. He saw active service 
under Berwick on the Rhine in 1733, and in 1743, having become 
a colonel of infantry, he served in Bohemia under Maillebois, 
Broglie and Belleisle. He became intimate with Francois de 
Chevert (1695-1769), the gallant defender of Prague, and in 
Italy repeatedly distinguished himself, being promoted brigadier 
in 1747, shortly before the disastrous action of Exilles, in which 
he was severely wounded. In 1749 he received the colonelcy 
of a cavalry regiment, and in 1756, with the rank of marickal 
de camp, he was sent to command the French troops in Canada. 
In the third year of his command, having been meanwhile 
promoted lieutenant-general, he defended Quebec (?.».) against 
General Wolfe. The celebrated siege ended with the battle 

* A younger brother, Jean Louis Pierre (or Bbilippe) Elizabeth 
Montcalm de Condiac (1719-1726), was a child of astonishing pre¬ 
cocity. At the age of four he read Latin; at six he understood 
Greek and Hebrew. It was for his benefit that the bureau ty^- 
graphique —a mechanism for teaching children reading, writing 
and arithmetic at the same time that it amused them—was contrived 
by their tutor Louis Dumas (1676-1744), 
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of th* Heights of Abraham (Sept. la, 1759), in which Wolfe was 
killed and Montcalm mortally wounded. The French com* 
mander died two days later, while the place, with which his 
name and Wolfe’s are for ever associated, was still in the hands 
of the garrison. 

Bibliography —See Canada ; History ; and Sevbn Years' War, 
also Parkman’s Mrmtccdrrt and Wolfe. The chief French authontjm 
are Pinard, Chronologii mihtaire, v. 616 (170a); mtmtcalrn et It 
Canada franfaty by F. Joubleau (Paris, 1874) and C. de Boim^ 
chose (Paris, 1877); Le Moine, La Ulnunre de Montcalm tangie 
(Montreal, 1889), 

MONTCBAU-LES'HIinBS, a town of east-central France, in 
this department of Saone-et-Loire, 14 m. S. by W. of Le Creusot 
on the Paris-Lyon railway. Pop. (1906), town 9701, commune 
«6,,3o^. Its importance is due chiefly to its position as the 
centre of the Blansy coal basin, on the Canal du Centre, which, 
is connected with the coalfield by numerous lines of railway. 
Its manufacturing establishments include weaving and spinning 
factories, iron and copper foundries, and engineering work¬ 
shops. 

MONT DENIS, a pass (6893 ft.) in Savoy (France) which foms 
the limit between the Cottian and Graian Alps. A carriage 
road was built across it between 1803 and 1810 by Napoleon, 
while a light railway (named after its inventor, Mr Fell, and j 
worked by English engine-drivers) was opened alongside the 
road in 1868, but was destroyed in 1871, on tlie opening of the 
tunnel. This tunnel (highest point 4241) ft.) is really 17 m. west 
of the pass, below the Col de Fr6jus. Ffrom Chamb6ry the line 
runs up the Is^re valley, but soon bears through that of the 
Arc or the Maurienne pa.st St Jean de Maurienne to Modane 
(61 m. from Chambery). The tunnel is 8 m. in length, and 
leads to Bardonnfche, some way lielow which, at Oulx (18 m. 
from Modane) the line joins the road from the Mont GenAvre. 
Thence the valley of the Dora Riparia is followed to Turin 
(64t m. from Modane). The carriage road mounts the Arc 
valley for 16 m. from Modane to Lanslebourg, whence it is 8 nv 
to the hospice, a little way beyond the summit of the pass. 
The descent lies through the Cenis valley to Susa (37 m. from 
Modane) where the road joins the railway. To the south-west of 
the Mont Cenis is the Little Mont Cenis (7166 ft.) which leads 
from the summit plateau (in Italy) of the main pass to the 
Etache valley on the French slope and so to Bramans in the 
Arc valley (7 m. above Modane). This pass was aossed in 
1689 by the Vaudois, and by some authors is believed to have 
been “ Hannibal’s Pass.” (W. A. B. C.) 

MONTOHltE'nEN, ANTOINE DE (1575 or 1576-7621), French 
dramatist and economist, son of an apothecary at Fdaise named 
Mauchrestien, was bom about 1576. In one of his numerous 
duels he had the misfortune to kill his opponent. He con¬ 
sequently took refuge in England, but through the^influence of 
James I., to whom he dedicated his tragedy, L’Eeossaise, he 
was allowed to return to France, and established himself at 
Auxonne-sur-Loire, where he set up a steel foundry. In 1621 
he abandoned this enterprise to serve on the Huguenot side 
in the civil wars. He raised troops in Maine *nd I/jwer Nor¬ 
mandy, but was killed in a skirmish near TourcuUes on the 
8th of October 1621. There is no evidence that he shared the 
religious opinions of the party for whichr he fought, and in 
any case he belonged to the moderate party rallied round 
Henry IV. In 1615 he published a valuable Tratii de I’ecommie 
politique, based chiefly on the works of j ean Bodin. He had the 
good fortune to write before the pruning processes of Vaugelas 
and Balxac had been applied to the language, «»d M. Lanson 
praises him as one of the best prose-writers of his time. 

His dramas are Sophonisbe (1596), afterwards remodelled 
as La Cartaginoite; L’Eeossaise, Les Lacines, Datrid, Amon 
(in 1601); Hectir (1604). As plays they have little technical 
mejit, but'they contain passages of great lyrical beauty. In 
L’Ecossaise Elizabeth first pardons Mtuy Queen of Scots, and 
no explanation is given of tlie change that leads to her execution. 
Amon has been compared not too unfavourably with Esther, 
and theiiatred of Haman for Mordecai is expressed with more 


vigour than in Racine’s play. All MontchrAtien’s heroes face 
d-rh without fear. M. Petit de Julleville finds the character¬ 
istic note of his plays in the same cult of heroism which wa.s 
later to inspire the plays of Corneille. Poet, economist, iron¬ 
master and soldier, Itontchritien represents the many-sided 
activity of a time before literature had become a profession, 
anfl before its province had been restricted in France to polite 
topics. 

The tragedies were edited in 1901 by M. Petit de Julleville with 
notice and commentary; the Traitt. de riconomte politique in l88<) 
by Til Funck BrenUno, wliose estimate of MontchrStien is severely 
enticized by W. I. Ashley in the Eng. flist. fiev. (Oct. 1851). See 
also Emile Faguet, La Tragidie au xoi^ siicle, ch. xi. (1883); 
G. Lanson, Revue dcs deux mondts (Sept i8gi). 

MON’TCLAIH, a town of Essex county, New Jersey, U.S.A., 

5 m. N.N.VV. of Newark. Pop. (1906 estimate), 16,851. It k 
served by the Erie and the Delaware, Lackawanna & Western 
railways, and by electric lines to Caldwell and Newark. It i. 
situated at the base and on the slopes of the Orange Mountains 
(its altitude above the sea varying from 217 to about 665 ft.), 
has an irregular street plan, and is a residential suburb of New 
York and otlicr neighbouring cities. Montclair has excellent 
public schools. Among the town’s institutions are the Moun¬ 
tainside hospital, a stale normal school (1908), Montclair 
academy (1S87), a public library, and two orphan asylums. 
An annual Bach festival was first held here in June 1905. The 
lower part of Montekir was settled about 1675 and gradually 
became known as Cranetown, which name it retained until 
1812. In that year Bloomfield, including Cranetown, was 
organized as a separate township. In 1868, Cranetown, then 
popularly Imown as West Bloomfield with the addition of 
the Dutch-settled Speertown, was incorporated as Montclair. 
Montclair became a town in 1894. 

See Henry Wiittemore, History of Montclair (New York, 1894). 
MOHT-DE-MABSAN, a town of south-west France, capital of 
the department of Landes at the confluence of the Midou and 
the Douze, 92 m. S. of Bordeaux on the Southern railway between 
Morcenx and Tarbes. Pop. (igob), 9059. Most of the buildings 
are in the older quarter, on the peninsula between the two 
rivers forming the Midouze. Ia Pipinkre, a beautiful public 
garden, extends along the right bank of the Douze. A keep 
of the 14th century, now used for military purposes, was built 
by Gaston Phoebus, count of Foix, to overawe the inhabitants, 
and goes by the name of Nou-li-Bos (in modem French “Tu 
ne i’y veux pas ”). The finest of the modem buildings is an 
officers’ club, which contains a small museum. A court of 
assizes sits in the town; the local institutions comprise a tribunal 
of first instance, a branch of the Bank of France, and a lycee. 
The industries include distillation of turpentine and resinous 
oils, tanning, the founding and forging of metal, wood-sawing, 
and manufactures of maehincry and straw envelopes for bottles. 
There is trade in resin, wine, brandy, timber, cattle, horses and 
other live stock. 

Mont-de-Marsan, the first of the Bastides (q.v.) of the middle 
ages, dates from T141, when it was founded by Pierre, vicomlc 
de Marsan, as the capital of his territory. In the 13th century 
it passed to the viscounts of B^am, but the harsh rule of Gaston 
Phoebus and some of his successors induced the people to 
favour the English. The territory was united to the French 

Crown on the accession of Henry IV. 

HONTDIDIER, a town of northern France, capital of an arron- 
dissement in the department of Somme, 23 m. S.E. of Amiens by 
rail. Pop. (1906), 4159. The town, situated on an eminence on 
the right bank of the Don, dates from the Merovingian period, 
and perhaps owes its name to the imprisonment of the Lombard 
king Didier in the 8th century. The church of St Pierre, 
dating chiefly from the 15th century, has a beautiful portal 
of the i6th century and contains the tomb of Raoul 111 ., count 
of Cr6py (12th century), fonts of the nth century and other 
works df art. The church of St S6pulcre belongs, with the 
exception of the modem portal, to the 15th and 16th centuries. 
In the interior there is a well-khown " Holy Sepulchre of the 
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latter periods The law-court, once the castle, partly dating 
irom the leth century, possesses fine tapestries of the 17th 
century. A statue commemorates the birth at Montdidier of 
Antoine Parmentier (1737-1813), with whose name are con¬ 
nected the beginnings of potato-culture in France. The town 
has a sub-prefecture and a tribunal of first instance; its 
industries include tanning and the manufacture of zinc-white. 

Held first by its own lords, afterwards by the counts of Cripy 
and Valois, Montdidier passed to the Crown in the 12th century, 
at the end of which it was granted a charter of liberties. The 
town offered a brave and successful resistance to the Spanish 
troops in 1636, 

MONT-'DOItE-LEB'BAINS, a watering-place of central France 
in the department of Puy-de-Ddmc, situated at a height of 
3440 ft., on the right bank of the Dordogne not far from its 
source, and 31 m. by road S.W. of Clermont-Ferrand. Pop. 
(1906), 1677. The Monts Dore close the valley towards the 
south. The thermal springs of Mont Dore, now numbering 
twelve, were known to the Romans. Bicarbonate of soda, iron 
and arsenic are the principal ingredients of the waters, which are 
used both for drinking and bathing, baths of high temperature 
being cliaracteristic of the treatment; they are efficacious in cases 
of pulmonary consumption, bronchitis, asthma, and nervous 
and rheumatic paralysis. From the elevation and exposure 
of the valley, the climate of Mont-Dore-les-Bains is severe, 
and the season only lasts from the 15th of June to the 15th of 
September. The bath-house was rebuilt in 1891-1894. In 
the “ park,” along tlie Dordogne, relics from the old Roman 
baths have been collected. The surrounding country, with its 
tir woods, pastures, waterfalls and mountains, is very attrac¬ 
tive. To the soutli is the Puy de Sancy (6188 ft.), the loftiest 
peak of central France. 

MONTEAGLE, THOMAS SPRDIG-BICE, ist Baron (1790- 
1866), English statesman, son of S. E. Rice and Catherine 
Spring, came of a Limerick family, whose ancestor was Sir 
Stephen Rice (1637-1715), chief baron of the Irish exchequer 
and a leading Jacobite. In iSao he became Whig member for 
Limerick (from 1832 member for Cambridge); and after holding 
minor offices became secretary for war and the colonies in 1834 
and in 1835-1839 chancellor of the exchequer. He was dis¬ 
appointed in not obtaining the speakership, but in 1839 was 
created Baron Monteaglc of Brandon (a title intended earlier 
for his ancestor Sir Stephen Rice), and made controllei of the 
exchequer. He differed from the government as regards the 
exchequer control over the treasury, and the abolition of the 
old exchequer (q.v.) was already determined upon when he died 
on the 7th of February 1866. His eldest son, Stephen Edmund 
Spring-Rice (1814-1^5), deputy chairman of the board of 
customs, having predeceased him, he was succeeded in the title 
by his grandson, Thomas, 2nd baron (b. 1849). Another son 
was father of S. E. Spring-Rice (1856-1902), of the treasury, 
and of Sir Cecil A. Spring-Rice (b. 1859), the diplomatist. 

MONTEAGLE, WILLIAM PARKER, 4TH Baron, and iith 
Baron Morley (1575-1622), was the eldest son of Edward 
Parker, loth Baron Morley (d. 1618), and of Elizabeth, daughter 
and heiress of William Stanley, 3rd Baron Monteagle (d. 1581). 
When quite a youth he married Elizabeth, daughter of Su- 
Thomas Tresham, and was styled Lord Monteagle in right of 
his mother. He was allied with many Roman Catholic families, 
and during the reign of Elizabeth was in sympathy with their 
cause. He receiv^ knighthood when with Essex in Ireland 
in 1599, and in 1601 took part in the. latter’s rebellion in London, 
when he was punished by imprisonment and a fine of £8000. 
He subsequently in 1602 joined in sending the mission to Spmn 
inviting Philip III. to invade England. He was intimate with 
Catesby and others, and according to Father Garnet expressed 
an opiiu'on some few months before gunpowder plot that the 
Rpmanists had a good opportunity of making good their claims 
by taking up arms against the king. It is certain that he was 
one of those who acquiesced in James I.’s accession and assisted 
Southampton in securing the Tower for the king. He was 
taken into favour, and received a summons to attend the parlia¬ 


ment of the 5th of November 1605 aa Lord Monteagle. Cn 
the a6th of Cktober 1605, while sitting at supper at Hoxten, 
he received the oelcbrai^ letter giving warning of the gun- 
powjder plot, probably written by Frucis Tieshom. After hiding 
caused it to be read aloud by Ward, a gentleman in his service 
and an'intimate friend of Winter, one of the chief conspirators, 
he took it to Whitehall and showed it to Lord Salisbury and 
other ministers. On the 4tb of November he accompanied 
Lord Suffolk, the brd chamberlain, in his visit to the vault 
under the parliament house, where Guy Fawkes was found. 
Monteagle received Iqoo a year for his services in averting the 
disaster. In 1609 he was chosen a member of the council of 
the Virginia Company and subscribed to its funds. The safne 
year “ disorders in his house ” are reported, probably referring 
to his harbouring of Roman Catholic students from St Omer 
{Cal. of Si Pap: Dorn! 1603-1610, p. 533). In 1618, on the death 
of his father, he was summoned to parlisunent as Won Morley 
and Monteagle. He died on the ist of July 162a at Great 
Hollingbury, Essex, where he was buried. By his marriage 
with Elizabeth Tresham he had, besides daughters, three sons, 
the eldest of whom, Henry, (d. 1655) succeeded him as 12th 
Baron Morley and 5th Baron Monteagle. These baronies fell 
into abeyance when Henry’s son Thomas died about 1686. 

MONTE OASSINO^ an isolated hill overhanging the town of 
Cassinum, about midway between Rome and Naples. Hither 
St Benedict migrated from Subiaco in the early years of the 
6th century, and established the monastery that became the 
metropolis of Western monachism. About 580-590 it was sacked 
by the Lombards, and the monks fled to Rome, where they were 
established at the Lateran basilica. The monastery was rebuilt 
in 720, again destroyed by the Saracens in 884, and restored 
seventy years later. It reached its highest-point of prosperity 
and influence from 1059 to 1105, under Desiderius (who became 
Pope Victor III. in 1087) and Oderisius. The abbot became 
overlord of an extensive territory and bishop of several dioceses : 
now, though not a bishop, he is ordinary of seven dioceses. 
At the dissolution of monasteries in 1866 Monte Cassino was 
spared, owing mainly to a remonstrance by English well-wishers 
of United Italy. The monastery became a national monument 
and the monks were recognized as custodians. There is a large 
secondary school with 250 boys, and rich arcliives. 

See L. Tosti, della bad\a di M.C. (1841 ; 2Dd ed., 1888); 

Wetzer u. Welte, KxYcheniexxcon (and ed.) and Herzog, ReaUncyklo- 
pddk (.^rd ed.). (E. C. B.) 

HONTECAnNIi two much-frequented mineral baths of 
Tuscany, Italy, (i) Montecatini in Val di Cecina, in the province 
of Pisa, 5 m. W. of Volterra. Pop. (1901), 5009. The water 
is saline, with a temperature of 78-8° F. There are copper 
mines, which have been worked since the 15th century, 1358 ft. 
above sea-Icvel. (2) Montecatini in Val di Nievole, in the 
province of Lucca, 7 m. W. by S. of Pistoja, 105 ft. above sea- 
level, Pop. (1901), 3048 (Bagni di Montecatini); 2856 (Monte¬ 
catini). The springs, wliich number ten, ore saline, and range 
in temperature from 82-4° to 86° F. The water is both dru^ 
and used for bathing by some 40,000 visitors annually, and is 
exported in bottles. There is also a natural -vapour bath 
(8 o °-95° F) in the Grotta Giusti (so-called from the satirist 
Giuseppe Giusti, a native of the place), at Monsummono near 
by, discovered in 1849. Another attraction of the place is the 
gardens of CoIIodi. At the town of Montecatini, on the hill 
above (951 ft.), the Florentines were defeated by Uguccione 
della Faggiuola of Pisa in 1313. 

MOKim CORVINO, GIOVANNI DI (r. 1247-1328), Franciscan 
missionary, traveller and statesman, founder of the earliest 
Roman Catholic missions in India and China, and archbishop 
of Peking. In 1272 he was commissioned by the emperor 
Michael Palaeologus, to Pope Gregory X., to.negotiate for the 
reunion of Greek and Latin Churches. From 1275 to 12^ he 
laboured incessantly as a missionary in the Nearer and Middle 
East. In 1289 he revisited the papal court, and was sent out 
as Roman legate to the Great Khan, the Ilkhan of Persia, and 
other leading personages of the Mongol world, as well ac to the 
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“ emperor of Ethiopia ” or Abyssinian negus. Arriving at 
Tabriz, then the chief city of Mongol Persia, and indeed of all 
Western Asia, Monte Corvino moved down to India to the 
Madras region or “ Country of St Thomas,” from which be t^rote 
home, in December 1291 (or 1292), the earliest noteworthy 
account of the Coromandel coast furnished by any Western 
European. He next appears in “ Cambaliech ” or Peking, 
and wrote letters (of Jan. 8,1305, and Feb. 13,1306), describing 
the progress of the Roman mission in the Far East, in spite of 
Nestorian opposition; alluding to the Roman Catholic oommunity 
he had founded in India, and to an appeal he had received to 
preach in ” Ethiopia ” and dealing with overland and oversea 
rtArtes to “ Cathay,” from the Black Sea and the Persian Gulf 
respectively. In 1303 he received his first colleague, the Fran¬ 
ciscan Arnold of Cologne; in 1307 Pope Clement V. created 
him archbishop of Peking, and despatched seven bishops to 
consecrate and assist him; three only of these arrived (1308). 
Three more suffragans were sent out in 1312, of whom one at 
least reached East Asia. A Franciscan tradition maintains that 
about 1310 Monte Corvino converted the Great Khan (»'.«. 
Khaishan Kuluk, third of the Yuen dynasty; 1307-1311): this 
has been disputed, but he unquestionably won remarkable suc¬ 
cesses in North and East China. Besides three mission stations 
in Peking, he established one near the present Amoy liarbour, 
opposite Formosa. At his death, about 1328, heathen vied 
with Christian in honouring him. He was apparently the only 
effective European bishop in the Peking of the middle ages. 

The MSS. of Monte Corvino's Letters exist in the Laurentian 
Library, Florence (for the Indian Epistle) and in the National 
Library, Paris, 500G Lat.—viz. the Liber dc actatibus, fols. 170, 
V.-172, r. (for the Chinese). They are printed in Wadding, Annates 
niinorum (a.i), 1305 and 1300) vi. (10- 72, 91-92 (ed. of 1733, &c.), and 
in the MUnckner gelehrte Aneeigen (1855), No. 22, part ui. pp. 171- 
175. English translations, with valuable comments, arc in 
Sir H. Yule's Cathay, i. 197-221. See also Wadding, Annates, v. 
193-198, 199-203, vi. 93, &c., 147, ic., 17C1, &c., 4(17, 

C. R. Beazley, Dawn of Modern Geography, lii. 162-178, 206-210; 
Sir H. Yule, Cathay, i. i()5-i73. (C. K, B.) 

MONTECRISTO, (anc. Oglasa), an island of Italy, belonging 
to the province of I^ighorn, 25 m. S. of Elba. Its highest point 
is 2126 ft. above sea-level, and its area about 6 sq. m. It 
contains the ruins of a Camalduleasian monastery, founded in 
the 13th century and destroyed in the i6th, and is the private 
property of the king of Italy, who has a shooting-lodge there. 
The fame of the island is due to the novel, Le Comte de Monte- 
cristo, by the elder Dumas. 

MOHTEOUCCnLI (Montecuccdli), RAIMONDO, Count of 
(1609-1680), prince of the Holy Roman Empire and Neapolitan 
duke of Melfi. Austrian general, was born on the 21st of 
February i6o8te, at the castle of Montenicculo in Modena. His 
family was of Burgundian origin and had settled in north Italy 
in the loth century. At the age of sixteen Montecucculi began 
as a private soldier under his uncle, Count Ernest Montecucculi, 
a distinguished Austrian general (d. 1633). Four years later, 
after much active .service in Germany and the Low Countries, 
he became a captain of infantry. He was severely, wounded 
at the storming of New Brandenburg and again in the same year 
(1631) at the first battle of Breitenfeld, where he fell into the 
hands of the Swedes. He was again wounded at Liitzen in 
1632, and on his recovery was made a major in his uncle’s 
regiment. Shortly afterwards he became a lieutenant-colonel of 
cavalry. He did good service at the first battle of Nordlingen 
(1634), and at the storming of Kaiserslautern in the following 
year won his colonelcy by a feat of arms of unusual brilliance, 
a charge through the breach at the head of his heavy cavalry. 
He fought in Pomerania, Bohemia and Saxony (surprise of 
Wolmirstadt, battles of Wittstock and Chemnitz), and in 1639 
he was taken prisoner at Melnik and detained for two and a half 
years in Stettaiand Weimar. In captivity he studied, not only 
military scierMlf, but also geometry in Euclid, history in Tacitus, 
and architecture in Vitruvius, and planned his great work on 
war. On his relea.se he distinguished himself again in Silesia. 
In 1643 he went to Italy, by the emperor’s request, and madeea 
successful campaign in Lombardy. On his return to Germany 


he was prornoted lieutenant field marshal and obtained a seat 
in the council of war. In 1645-46 he swved in Hungary against 
Prince Rakoezy of Transylvania, on the Danube and Neckar 
against the French, and in Silesia and Bohemia against the 
^edes. The victory of Triebel in Silesia won him the rank of 
general of cavalry, and at the battle of Zusmarshausen in 1648 
his stubborn rearguard fighting rescued the imperialists from 
annihilation. For some years after the peace of Westphalia 
Montecucculi was chiefly concerned with the business of the 
council of war, though he went to Flanders and England as the 
representative of the emperor, and to Sweden as the envoy of the 
pope to Queen Christina, and at Modena his lance was victorious 
m a great tourney. In 1657, .soon after his marriage with 
Countess Margarcthe Dietrichstein, he took part in, and after 
a time commanded, an expedition against Rakoezy and the 
Swedes who had attacked the king of Poland. He became field 
marshal in the imperial army, and with the Great Elector of 
Brandenburg completely defeated Rakoezy and his allies (peace 
of Oliva, 1660). P'rom 1661 to 1664 Montecucculi with inferior 
numbers defended Austria against the Turks; but at St Gotthard 
Abbey, on the Raab, he defeated the Turks so completely that 
they made a truce for twenty years (Aug. i, 1664). He was 
given the Gulden Fleece, and became president of the council 
of war and director of artillery. He also devoted much time 
to the compilation of his various works on military history and 
.science. He opposed the progress of the French arms under 
Louis XIV., and when the inevitable war broke out received 
command of the imperial forces. In the campaign of 1673 he 
completely out-manmuvred his great rival Turenne on the Neckar 
and the Rhino, and secured the capture of Bonn and the junct ion 
of his own army with that of the prince of Orange on the lower 
Rhine. He retired from the army when, in 1674, the Great 
Elector was appointed to command in chief, but the brilliant 
successes of Turenne in the winter of 1674 and 1675 brought him 
back. For months the two famous commanders manoeuvred 
against each other in the Rhine valley, but on the eve of a 
derisive battle Turenne was killed and Montecucculi promptly 
invaded Alsace, where he engaged in a war of manceuvre with 
the great Cond6. The siege of Philipsburg was Montecucculi’s 
last achievement in war. The rest of his life was spent in militar)' 
administration and literary and scientific work at Vienna. In 
1679 the emperor made him a prince of the empire, and shortly 
afterwards he received the dukedom of Melfi from the king of 
Naples. Montecucculi died at Linz on the 16th of October 
1680, as the result of an accident. With the death of his only 
son in 1698 the principality became extinct, but the title of 
count descended through his daughters to two branches, Austrian 
and Modenese. As a general, Montecucculi shared with Turenne 
and Conde the first place amongst European soldiers of his time. 
His Metnorie della guerra profoundly influenced the age which 
followed his own; nor have modem conditions rendered the 
advice of Montecucculi wholly valueless. 

Authorities. —The Memorie delta guerra, &c., was published at 
Venice in 1703 and at Cologne in the following year. A Latj§ 
edition appeared in 1718 at Vienna, a French version at Paris In 
1712, and the German Kriegsnachrichten des FUrsten Raymundl 
Montecuecoli at Leipzig in 173(1. Of this work there are MSS 
in various libraries, and many memoirs on military history, tactics; 
fortification, &c., written in Italian, Latin and German, remain still 
unedited in the archives of Vienna. The collected Opere di Rai- 
mondo Montecuecoli were published at Milan (1807), 'Turin (1821) and 
Venice (1840). and include political essays and poetry. 

See Campori, Raimondo Montecuecoli (Florence, 1876); Spcnboltz, 
Aureum veltus seu catena, Ac. (Vienna, 1 (>68j; memoir prefaced to the 
Memorie (Cologne edition); this appears also in v. der Groeben’s 
Neuer Kriepbihliothek,\\. 230 (Breslau, 1777); Morgehstem, Oester- 
reichs Helden (St POlten, 1782); Schweigeid, Oeslerreichs Helden 
(Vienna, 1833); Paradisi, Elogio storico del conte Raimondo Monte¬ 
cucculi (Modena, 1776); Schels, Oesterreichische militdrische Zeit- 
schrift (Vienna, 1818, 1828 and 1842); Pezzl, Lebendbeschreibung 
Montecuculis (Vienna, 1792); Hormayr, Oesterreichischer Plutarch, 
XIIL (Vienna, 1808); Reilly, Biographic der bcrilhmtesten Feldherrn 
Oeslerreichs (Vienna, 1813)- Wlirzbach, Biwaphisches Lexihon des 
Kaisertkums, Ac,, pt. 19 (Vienna, 1868); 'Teunenbach, Vaterldnd- 
isches Ehrenbuch (Vienna and Teseben, 1877); Die Hofkriegsraths- 
prisidenten (Vienna, 1874); Wcin.gartner, Heldenbuch (Teschen, 
1882); Grossmann, Archtv filr Bst. Geschichte (Vienna, 1878); also 
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supplement to MUiU*. WochuMM (Beriin, 1878) ; itt mtiiifir- 
wusmscHafU, Vereins (Vienna, 1881) ; Stale insMuio vmeto 
scienze, viii. 5, 6 (Venice, 1861); Rivista militate Ilaliana (March 
and April i 884 ); Allgetneine deutSche Biogtaphte, vol. xxii. (leipzig, 
1885). Important controversial works are those ol Tumn and 
Warliery, two distinguished soldiers of the i8th century (Commsn- 
taires sttr Its mimoires, (Paris), 1709, and Commenlaires sur les 
comm. . . . du conUe Turpin, Bresisoi, lyyy). A critical estimate of 
MontecuccuU's works will be found in Jdhns Gesch. der Kriegs- 
wissenschaften, ii. 11^2-1178 (I,eipzig, 1890). 

HONTEFALCO, a town of the province of Perugia, Italy, 
6 m. S.W. of Foligno, situated on a hill, 1550 ft, above sea-lcvel. 
Pop. {1901), 3397 (town); 5726 (commune). Its churches con¬ 
tain a number of pictures of the Umbrian school; S. Francesco 
has good frescoes (scenes from the life of S. Francis) of 1452, 
by Benozzu Gozzoli, in the choir. There is also a communal 
picture-gallery in the picturesque Palezzo Comunale. 

MONTBFIA8CONE, a town and episcopal see of the province 
of Rome, Italy, built on a hill (2077 ft.) on the S. E. side of the 
],ake of Bolsena, 70 m. by rail N.W. of Rome. Pop. (1901), 
3041 (town); 9731 (commune). The cathedral (1319) is one of 
the earliest structures by Sammicheli, S. Maria della Grazie is 
also by him. The town has in San Flaviano (built in 1032, 
repaired and enlarged in the Gothic style late in the 14th century), 
a curious double church of importance in the history of architec¬ 
ture (cf. G. T. Rivoira, Origini delVarchitettura lombarda, i. 326 
sqq.); in its interior some 14th-century frescoes were discovered 
in 1896. In the crypt is the grave of a traveller, who succumbed 
to excessive drinking of the local wine known as Est, est, est. 
The story is that his valet who preceded him wrote “ est ” on 
the doors of all the inns where good wine was to be had, and that 
here the inscription was thrice repeated. It is possible that 
Montefiascone occupies the site of the Fanum Voltumnae, at 
which the representatives of the twelve chief cities of Etruria 
met in the days of their independence; while under the Empire 
the festival was held near Volsinii. 

HOMTEFIORE, SIR MOSES HAIM (1784-1S85), Jewish 
philanthropist, eldest son of Joseph Elias Montefiore, a London 
merchant, and of Rachel, daughter of Abraham Lumbroso de 
Mattos Mocatta, was burn at Leghorn, r n the 24th of October 
1784. His paternal ancestors were Jewish merchants who settled 
at Ancona and Leghorn in the 17th century, whilst his grand¬ 
father, Moses Haim Montefiore, emigrated from the latter town 
to London in 1738, Montefiore entered the Stopk Exchange, his 
uncle purchasing for him at a cost of £1200 thc'right to practise 
as one of the twelve Jewi.sh brokers licensed by the city of 
London. Although belonging to the Sephardic, or “ Spanish ” 
congregation of Jews, he married in 1812 Judith, a daughter of 
Levi Barcnt Cohen, of the “ German ” Jews, another of whose 
daughters was the wife of Nathan Mayer Rothschild, the head 
of the great banking firm; this relationship led to a close con¬ 
nexion in business between Montefiore and that house, and his 
brother Abraham married Henrietta Rothschild, a sister of the 
financier. In 1824 Montefiore, having amassed a fortune, 
retired from the Stock Exchange. From his forty-third year 
Montefiore devoted all his energies to ameliorating the lot of his 
co-religionists. His first pilgrimage to Palestine was undertaken 
in 1827, and resulted in a friendship with Mehemet Ali which 
was to lead to much practical good. Immediately on his return, 
Montefiore began to take an active part in the struggle which 
British Jews were then carrying on to obtain full political and 
civic rights. In 1837 he became the city of London’s second 
Jewish sheriff, and was knighted. In 1838, accompanied by 
Lady Montefiore, he started on a second voyage to Palestine, 
in order, to submit to Mehemet Ali a scheme for Jewish coloni¬ 
zation in Syria. Though political disturbances rendered his 
efforts again unsuccessful, the year 1840 brought Montefiore 
once more before Mehemet, this time to plead the cause of some 

J ews imprisoned at Damascus on a charge of ritual murder, 
le obtained their release, and on his way back wrung from the 
Porte a decree giving jews throughout Turkey the utmost 
privileges accorded to aliens. In 1846 the threatened re-issue 
in Russia of an imperial ukase (first promulgated in 1844) 
ordering the withdrawal of all Jews from within 50 versts of the 


German and Austrian frontiers, caused Montefiore to proceed 
to St Peteieburg, where in an interview with the tsar he suc¬ 
ceeded in getting the ukase rescinded. On his return, ^een 
Victoria, on the recommendation of Sir Robert Peel, maae him a 
baronet. lii 1839 a case of injustice which attracted the atten¬ 
tion of all Europe brought Sir Moses to the gates of the Vatican. 
A Jewish child named Mortara had been secretly baptized by 
its nurse and stolen from its mother, who died of grief. Cardinal 
Antonelli, in the name of the pope, refused to give up the boy, 
who became a priest. In 1863 we find Montefiore on a mission 
in Constantinople to obtain from the Sultan, Abdul Aziz, the 
confirmation of his predecessor's decrees in favour of the Jews; 
in 1864 in Morocco to combat an outbreak of anti-Semitism ;rin 
1866 in Syria, relieving the distress resulting from a plague of 
locusts and an epidemic of cholera; and in 1867 in Rumania, 
once more pleading the cause of the oppressed Jews with Prince 
Charles. In 1872 Montefiore was deputed by the British Jews 
to present to Alexander II. their congratulations on the bicen¬ 
tenary of the birth of Peter the Great, and was received by the 
tsar with great honour at the Winter Palace. His seventh and 
last pilgrimage to the Holy Land was made in 1875, of wliich he 
wrote an account in his Narrative of a Forty Days’ Sojourn in the 
Holy Land, published in that year. The last decade of his life 
was passed in comparative quiet upon his estate near Ramsgate, 
in Kent; and there, after having received general congratulations 
on the completion of his hundredth year, he passed peacefully 
away on the 28th of July 1885. Sir Moses Montefiore was a 
strictly orthodox Jew, scrupulously observant of both the 
spirit and the letter cf the Scriptures; in his grounds he had a 
synagogue built where services are still held twice a day, a 
college, where ten rabbis live and expound the Jewish law, 
and a mausoleum that contains the remains of himself and 
of Lady Montefiore, who died in 1862. 

MONTEFRIO, a town of southern Spain, in the province of 
Granada, on the river Bilano. Pop. (1900), 10,725. Montefrio 
is largely Moorish in character, and dominated by a Moorish 
castle. Being built midway between the Sierra de Priego and 
Sierra Parapanda, and commanding the open valley between 
these ranges, it became one of the chief frontier fortresses of the 
Moors in the 13th century. Its industries include manufactures 
of cotton stuffs, alcohol and soap. 

MONTEGUT, JEAN BAPTISTE JOSEPH EMILE (1823-1893), 
French critic, was born at Limoges on the 14th of June 1825. 
He began to write for the Revue des deux mondes in 1847, 
contrih\iting between 1831 and 1837 a series of articles on the 
Enghsh and American novel, and in 1837 he became chief literary 
critic of the review. Emile Mont^gut translated Essais de 
philosophic americaine (1830) from Emerson; Revolution de i6h'S 
(2 vols. 1853) from Macaulay’s History, and also produced the 
(Eteeres computes (10 vols. 1868-1873) of Shakespeare. Among 
his numerous critical works are Ecrivains modemes d’Angleterre 
(3rd series, 1883-1892) .and Heures de lecture d’un critique (1891), 
studies of John Aubrey, Pope, Wilkie Collins and Sir John 
Mandcville. Montigut died in Paris on the 11th of December 
1893. 

MONTEIL, AMANS ALEXIS (1769-1850), French historian, 
was bom at Rodez in 1769, and died at Cely (Seine-et-Mame) 
in 1830. His tastes were historical, and he taught history at 
Rodez, at Fontainebleau and at St Cyr. He held that a dis¬ 
proportionate importance had been given to kings, their ministers 
and generals, and that it was necessary rather to study the 
people. In his Hisioire des franqais des divers itats, ou hisioire 
de France aux cinq derniers siicles (10 vols., 1828-1844) he 
undertook to describe the different dasses and occupations of 
the community. For this he made a collection of manuscripts, 
which he sold in 1833 (many of them passed into the library of 
Sir Thomas Philipps), towing up a catalogue under the singular 
title of Traiti de matiriaux manuserits de divers genres ^kistoire. 
He boasted of having been the first to write really “ national ’' 
history, and he wi.shed further to show this in a memoir entitled 
LInfluence de I'histoire des divers itats, ou comment fUt allee la 
France si elle eut eu cette histoire (1840; reprinted in 1841 under 
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the title: Lit Franfois pour la prmiire foil dans Vkittoire ^ 
Pranee, ou poitique de Pkisloire dts divers itais). Monteil did 
not mvent the imtoiy of civilization, but he was one of the 
first in France, and perhaps in Europe, to point out its extreme 
importance. He revised the third edition of his history himself 
(5 vols., 1848); a fourth appeared after his death with a preface 
by Jules Janin (5 vols., 1853). 

HONTBITIl, the name given to a large bowl, often made of 
silver, with a movable rim and scalloped edges, from which 
wine glasses, punch ladle, &c., could be hung, so that they 
might be cooled in the water with which it was filled. According 
to Anthony Wood (Life and Tirtus, iii. 84, quoted in the New 
English Dictionary) the name was given to the bowl from a 
“ fantastical Scot . . . Monsieur Monteigh who , . . wore the 
bottome of his cloake or coate so notched,” i.«. scalloped. 

HONTBLBONE CALABBO, a city of Calabria, It^y, in the 
province of Catanzaro, beautifully situated on an eminence 
gently sloping towards the Gulf of Sta Eufemia,.iS75 ft. above 
sca-level, 70 m. N.N.E. of Reggio di Calabria by rail. Pop. 
(1901), 10,066 (town); 13,481 (commune). It was almost 
totally destroyed by earthquake in 1783, but under the French 
occupation it was rebuilt and made the capital of a province. 
It suffered, however, comsiderably in the earthquake of 1905. 
The castle was built by Frederick II. The principal church 
contains some sculptures by the Gagini of Palermo. ,.i 

Monteleone is identical with the ancient Hipponiura, said to 
be a Locrian colony and first mentioned in 388 b.c., when its 
inhabitants were removed to Syracuse by Dionysius. ' Restored 
by the Carthaginians (379), occupied by the Bruttii<(356), held 
for a time by ^athoclcs of Syracuse (394), and aftei6vards again 
occupied by the Bruttii, Hipponium ultimately became as Vibo 
Valentia a flourishing Roman colony, founded in 239 or 192 B.c. 
It was important as the point where a branch from Scolacium 
(Squillace) on the east coast road joined the Via Popilli^ The 
harbour established by Agathocles proved of great service as a 
naval station to Caesar and Octavian in their wars with Pompeius 
Magnus and Sextus Pompeius, and remains of its massive 
masonry still exist at the village of Bivona on the coast, while 
the fort occupies the site of a temple. Its tunny-fish were 
famous. In the town itself there are remains of a theatre, of 
Roman baths (?), a mosaic pavement in the church of St Leoluca 
(patron saint of Monteleone), and some Latin inscriptions. The 
town walls too of the Greek city can be traced for their whole 
extent, about 4 m. They are well constructed of regular 
parallelograms of a sandy tufa, laid in headers and stretchers. 
The Roman town occupi^ only a part of the Greek site, the 
portion occupied by the modern town, the streets of which 
still preserve the Roman arrangement. It was supplied with 
water by an aqueduct, the reservoir of which is situated at the 
village of Papaglionti. The Capialbi and Cordopatri fantilies 
have private collections of antiquities. 

See V. Capialbi iu Mem. inst. (Rome, 1832), lJ 9 Sqq.: F- 
Lenormant, La Grande-Grice (Paris, 1882), iii. 155 sqq. (T. As.) 

HONT^LIHAR, a town of south-eastern France, capital of 
an arrondissement in the department of Drome, near the left 
bank of the Rhone, 93 m. S. of Lyons on the railway to i^seilles. 
Pop. (1906), town, 9162; commune, 13,554- The ancient castle 
is now used as a prison. Remains of the ramparts and four old 
gates are also preserved. The chief public institutions are the 
sub-prefecture, the tribunal of first instance and the communal 
college. The industries include flour-milling, silk-throwing and 
spiiming, and the manufacture of hats, lime, farming implements, 
preserv^ foods and nougat. 

Mont^limar was called by the Romans Aeunum, At a later 
period it belonged to the family of Adhdmar and received the 
name Monteil d’Adh^mar, whence tbe present name. Towards 
the middle of the^4th century it was sold by thbm psutly to the 
dauphins nf Viennois and partly to the pqie, and in die next 
oeatury it came into the possession oi the Crown. During the 
religious wars it valiantly resisted Gaifiard de Coligny in 1579^ 
but was taken by the Huguenots in 1587, 


MOimifAyOR (or Mohtbk 6«), JOBIIB (1520 ?-is6i), 

Spanish novelist and poet, of Portuguese descent, was bom 
about 1520 at Montemor o Velho (near Coimbra), whence he 
derived bis name, the Spanish form of which is Montenuiyor. 
He seems to have studied music in his youth, and to have 
gone to Spain in 1543 as chorister in the suite of the 
Portuguese Infanta Maria, first wife of Philip II. In 1552 he 
went back to Portugal in the suite of the Infanta Juana, 
wife of D. Joao, and on the death of this prince in 1554 
returned to Spain. He is said to have served in the army, 
to have accompanied Philip II. to England in 1555, and to 
have travelled in Italy and the Low Countries; but it is cer- 
tain that his poetical works were published at Antwerp in 
1554, and again in 1558. His reputation is based on a prose 
work, the Diana, a pastoral romance published about 1559. 
Shortly afterwards Montemayor was killed in Piedmont, appar¬ 
ently in a love afiair; a late edition of the Diana gives the exact 
date of his death as the afith of February 1561. The Diana is 
generally stated to have been printed at Valencia in 1542; but, 
as the Canto de Orfeo refers to the widowhood of the Infanta 
Juana in 1554, the book must be of later date. It is important 
as the first pastoral novel published in Spain; as the starting- 
point of a universal literary fashion; and as the indirect 
source, through the translation included in Googe’s Eglogs, 
epytaphes and sonnets (1563), of an episode in the Two Gentlemen 
of Verona. Though Portuguese was Monteraayor’s native lan¬ 
guage, he only used it for two songs and a short prose passage 
in the sixth book of the Diana. His mastery of Spanish is 
amazing, and even Cervantes, who judges the verses in the 
Diana with unaccustomed severity, recognizes the remarkable 
merit of Montemayor’s prose style. That he pleased his own 
generation is proved by the seventeen editions and two continu¬ 
ations of the Diana published in the i6th century, by parodies, 
imitations and renderings in French and English. 

Biblioobaphv.—G. Schbnhcrr, Jorgt de Montemayor, tein Lehen 
und sein Schifroman (Halle, i»86); 0 . Garda Penis, CMlogo raem- 
ado biogrdfico y bibliogrdfico de lot autores portn^ses quo cscribieron 
en Castellano (Madrid, 1890); Hugo A. Rennert, The Spanish Pastoral 
Novel (Baltimore, 1892); J. Fitzmauriee-Kelly, " The Bibliographv 
of the Diana " in the Revue hispaniq^ (189J)R- Ttibler, " Shake- 
speores sommernachtstraum und Montemayors Diana" in the 
fakrbuch der dsutichen Shakespeare-Ceselhchaft (1898); M. Menindez 
y Pelayo, Origenes de la novela (Madrid, 1905)- 

HORTENEGRO, a country of south-eastern Europe, forming 
an independent kingdom situated upon the western side of the 
Balkan Peninsula, and possessing a small roast-line on the 
Adriatic Sea. The name is the Venetian variant of the Italian 
Monte Nero, and together with the Albanian Mai Esiya, the 
Turkish Kara-dagh, and the Greek MavroVouno, reproduces the 
native, or Serb, Tzrndgora, “ the Black Mountain ”; it is derived 
from the dark appearance of Mount Lovchen, the culminating 
summit of Montenegro proper, of which the northern and eastern 
declivities, those which are viewed from the country itself, arc 
in shadow for the greater part of the day.’ The dusky pine 
forests, which once clothed the mountain and of which remnants 
exist on its northern slope, contributed to its sombre aspect. 
Up to the end of the ;i5th century, when its territory became 
restricted to the mountainous districts immediately north and 
east of Mount Lovchen, the kingdom was known as the Zenta 
or Zeta, but the name Tzrnagora was probably used locally in 
this region from the time of the earliest Slavonic settlements. 

Montenegro extends between 41° 55' and 43° 21' N., and 
between 18® 30' and 20® E.; its greatest length from north to 
south is about 100 m.; its greatest breadth from east 
to west about 80 m. It is bounded by the Adriatic 
on the S., the seaboard extending for 28 m.; by 
the ftimore, a strip of the Dalmatian littoral, on the S.W. 
and W.; by the Austrian (formerly Turkish) 'provinces 

’ Cf. the similarly-named Tema Planina in eastern Montenogzo, 
Tchemi Vrhh, the culminating summit of Mount Vitosh in Bulgaria, 
and Mavro Vouno in the island of Salamis. Various other ex^^ana- 
tions of the name Montenegro, mostly of a fanciful character, have 
been put forward : see Kurt Haesert “ T>tt Name Monteawgie ” in 
Ghbui, No. 67„pp. *11-113 (Leipzig, 1895), 
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of Bosnia and Hercegovina on the N.W. and N.j by 
the Ottoman empire both in the sanjah of Novibazar, on 
the N. and N.E, and also in the vilayets of Kossovo and 
Scutari on the N£., E. and S.E. Its area, as officially 
estimated after the treaty of Berlin had been enforced in 
1880, amounts to 3255 sq. m., or considerably less than half 
the sice of Wales. The present frontier, which was not finally 
delimited till 1881, ascends the Boyana river from its mouth as 
far as Lake Sass (Shas), then follows the river Megured to the 
summit of Mount Bratovitza, reaching Lake Scutari at a spot 
opposite the island of Goritza Topal. Crossing the lake north¬ 
east to a point a little south-east of Plavnitza, and leaving the 
territory of the Hoti and Klementi tribes to the south, and the 
districts of Kutchka Kraina to the north, it passes north of 
the districts of Plava and Gusinye and reaches the western end 
of the Mokra Planina, where it turns to the .north-west. After 
cTossing the Lim at its junction with the Skula, it coincides with 
the old frontier for some distance; then reaching the Tara at 
Maikovatz, it follows the course of that river to its junction with 
the Piva : turning southwards, it reaches the old frontier once 
more at Klobuk, and, passing between the district of Grahovo 
and the Krivoshian Mountains, approaches to within a few miles 
of the Bocche di Cattaro : then, following the maritime mountain 
ridges for a considerable distance, it rejoins the coast a little 
south of Spizza. 


Physical Features. —MontenegTo, which ioims the meeting-point 
of the Dalmatian, Bosnian and Albanian ranges, seems at first a 
mere chaos of monntaius. It is, however, naturally divided into 
three parts, each with its own character. (1) Fertile and well- 
wateri^ plains, not unlike those of Lombardy, border the river 
Zeta, and after its junction with the Moratcha extend along the 
course of that river to Lake Scutari. A fringe of similar lowland 
forms the maritime plain extending between the Sutorman range 
and the mouth of the Boyana. (2) Westward, under the shadow of 
Lovchen, is the Katunska, or " Shepherds' Huts," the cradle of 
Montenegrin liberty. This region presents a surface of hard crystal¬ 
line rock, bare and calcineil with strata sinking to the south-west 
at an angle often of 70°. The rocks have been split by atmospheric 
agencies into huge prismatic blocks, and the cracks have been 
gradually worn into fissures several fathoms deep. In some places 
the interior of the stony mass is hollowed out into galleries and 
caves, some of great length; during the rainy season subterranean 
landslips frequently produce local earthquakes, extending over an 
area of 10 or 12 m. The small basins of Cetti^e and Niegush are 
practically the only cultivable districts in this region. (3) Over the 
entire north stretch the massive mountain chains which link the 
Herzegovinian Alps to those of Albania, the scenery recMling that 
of Switzerland or the Tirol. In the north-west there are finely 
wooded tracts extending north of Nikshitch to the Dormitor moun¬ 
tain group. The Dorrhitor district contains rich grassy uplands 
dotted with numerous small lakes, from which it derives its name 
of Yezera (the lakes); the rivers Tara and Piva Sow through magnifi¬ 
cent gorges clothed with rich forests, and unite near the extreme 
north of the frontier. On the north-east are the high but rounded 
Brda Mountains, covered with virgin forest or Alpine pastures, 
and broken here and there by jagged dolomitic p^ks. In the 
district of the Vasoyevitchi, which surrounds the little town of 
Andriyevitza, is the fine double peak of Kom, and, a little to the 
south-west, the summit of Maglitch, commanding a magnificent 
view over the wooded valley of Gusinye to the great Prokletia range 
in Albania.' The contrast between the rich undulating landscape of 
the northern regions and the sterile calcined cocks of Montenegro 
proper is very remarkable. 

The Montenegrin mountain system is divided into four masses; (i) 
the group enclosed by the Tara and Piva rivers with Dormitor, one of 
the higb^ mountains in the peninsula (914(1 ft.). Yablo- 
**°v Vrkh (7113 ft.), and the Vrkhove Pochoratz (6601 

Ottlogleal 
Pareaatlaes, 

the Moratcha and Tara with Sto (7323 ft.) and Gradishte (7136 ft.); 
and (4) those between the upper 'Tara and the upper Lim with Kom, 
the second highest mountain in the country (Kom Kutchki, 8032 ft., 
KomVasoyevitchld, 794(1 ft.), separating the districts of the Vasoye¬ 
vitchi on the north-east from that of the Kutebi on the south-west, 
and Visi tor (6936 ft.) on the frontier. In Montenegro proper the 
only prominent summit is Lovchen (5633 ft.), between (jettime 
ana the western frontier. Between Lake Scutari and the sea is the 
Sutorman range with the fine pyramidal summit of Kumiya (5148 ft.) 


overhanging Antivari. The prevailing formatioM of the north and 
east are Palaeozoic sandstones and schists, with implying trap. 
Throughout Montenegro the foUowuf have identified: (i) 
Palaeozoic schiats, (a) Wirfen strata « Lower Trias, (3) Trap of the 
Palaeozoic and Wltfen strata, (4) Triasaic limeetxme, (3) Jaiassic 
limestone, (6) .Cretaceous limntone, (7) Flyscb, in part ceitaixily 
Eocene, (8) Neogenie or younger Tertiary fonnatioos. 

The watershed between the Adriatic and the Black &a crosses the 
country from west to east in a very irregular line, tbe southern 
districts being drained by the Zeta-Moiatcha river _ 
system, which finds its way to the Adriatic by Lake 
f^utari and the Boyana. while the streams from the 
northern districts form the headwaters of the Drioa, which reaches 
the Danube by way of the Save. The Zeta, rising in 1 -ake Slano, 
near Nikshitch, is remarkable for its subterranean passage beneath 
a mountain range 1000 ft. high. At Honor, not far from tbaf 



town, the water vanishes in a deep chasm, reappearing at a 
distance oi several miles on the other side of tne mountains. 
Its whole course to its junction with the Moratcha is about 
30 m. Rising in the Yavorye Planina, the Moratcha sweeps 
through mountain gorges till it reaches the plain of Podgoritza; 
then for a space it almost disappears among me pebbles and other 
alluvial deposits, nor does it again show a current of any considerable 
volume till it ajroroaches Lake Sentari. In the neighbourhood 
of Duklfi" and Leskomlye it flows through a precipitous ravine from 
30 to TOO ft. hi^. In the dry season it is navigable from the lake 
to Zhabllak. The whole course is about 60 m. Of the left-hand 
tributaries of the Moratcha tbe Sem or' Tzem deserves to be men¬ 
tioned for the magnificent cation through which it flows between 
Most Tamarui and Dinosha. On the one side rise the mountains of 
the Kutchi territory, on the other the immense flanks of the Prokletia 
ran^e—the walls of the gorge varying from 2000 to 4000 ft. of 
vertical height. Lower down the stream the rocky banks ^proach 
so close that it is possible to leap across without ttmble. 'The Sem 
rises in northern Albania, and lias a length of 70 m. The Rieka 
issues full-formed from an immense cave south-east of Cettigne and 
falls into Lake Scutari The three tributaries of the Drina which 
belong in part to Montenegro are the Piva, the Tara, and the lira, 
respectively 35, 93 and 140 m. in length. The Tara forms the 
northern boundary of the kingdom for more thim 30 m., but the 
Lim flows beyond the border aftW the fint 30 m. of its course. The 
western half of Lake Scutari, or Skodra, belongs to Montenegro; 


^ This monntain must be distinguished from the higher Maglitch 
(rfigg ft.), on the northecn frontier, near the junction of the rivers 
Tara and Piva. 


* Duklea is the name still borne by the mins of the Roman Doclea, 
often, but wrongly, written Dioclea, from its aasociation with the 
Emperor Diodetiim. 
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the title: Lit Franfois pour la prmiire foil dans Vkittoire ^ 
Pranee, ou poitique de Pkisloire dts divers itais). Monteil did 
not mvent the imtoiy of civilization, but he was one of the 
first in France, and perhaps in Europe, to point out its extreme 
importance. He revised the third edition of his history himself 
(5 vols., 1848); a fourth appeared after his death with a preface 
by Jules Janin (5 vols., 1853). 

HONTBITIl, the name given to a large bowl, often made of 
silver, with a movable rim and scalloped edges, from which 
wine glasses, punch ladle, &c., could be hung, so that they 
might be cooled in the water with which it was filled. According 
to Anthony Wood (Life and Tirtus, iii. 84, quoted in the New 
English Dictionary) the name was given to the bowl from a 
“ fantastical Scot . . . Monsieur Monteigh who , . . wore the 
bottome of his cloake or coate so notched,” i.«. scalloped. 

HONTBLBONE CALABBO, a city of Calabria, It^y, in the 
province of Catanzaro, beautifully situated on an eminence 
gently sloping towards the Gulf of Sta Eufemia,.iS75 ft. above 
sca-level, 70 m. N.N.E. of Reggio di Calabria by rail. Pop. 
(1901), 10,066 (town); 13,481 (commune). It was almost 
totally destroyed by earthquake in 1783, but under the French 
occupation it was rebuilt and made the capital of a province. 
It suffered, however, comsiderably in the earthquake of 1905. 
The castle was built by Frederick II. The principal church 
contains some sculptures by the Gagini of Palermo. ,.i 

Monteleone is identical with the ancient Hipponiura, said to 
be a Locrian colony and first mentioned in 388 b.c., when its 
inhabitants were removed to Syracuse by Dionysius. ' Restored 
by the Carthaginians (379), occupied by the Bruttii<(356), held 
for a time by ^athoclcs of Syracuse (394), and aftei6vards again 
occupied by the Bruttii, Hipponium ultimately became as Vibo 
Valentia a flourishing Roman colony, founded in 239 or 192 B.c. 
It was important as the point where a branch from Scolacium 
(Squillace) on the east coast road joined the Via Popilli^ The 
harbour established by Agathocles proved of great service as a 
naval station to Caesar and Octavian in their wars with Pompeius 
Magnus and Sextus Pompeius, and remains of its massive 
masonry still exist at the village of Bivona on the coast, while 
the fort occupies the site of a temple. Its tunny-fish were 
famous. In the town itself there are remains of a theatre, of 
Roman baths (?), a mosaic pavement in the church of St Leoluca 
(patron saint of Monteleone), and some Latin inscriptions. The 
town walls too of the Greek city can be traced for their whole 
extent, about 4 m. They are well constructed of regular 
parallelograms of a sandy tufa, laid in headers and stretchers. 
The Roman town occupi^ only a part of the Greek site, the 
portion occupied by the modern town, the streets of which 
still preserve the Roman arrangement. It was supplied with 
water by an aqueduct, the reservoir of which is situated at the 
village of Papaglionti. The Capialbi and Cordopatri fantilies 
have private collections of antiquities. 

See V. Capialbi iu Mem. inst. (Rome, 1832), lJ 9 Sqq.: F- 
Lenormant, La Grande-Grice (Paris, 1882), iii. 155 sqq. (T. As.) 

HONT^LIHAR, a town of south-eastern France, capital of 
an arrondissement in the department of Drome, near the left 
bank of the Rhone, 93 m. S. of Lyons on the railway to i^seilles. 
Pop. (1906), town, 9162; commune, 13,554- The ancient castle 
is now used as a prison. Remains of the ramparts and four old 
gates are also preserved. The chief public institutions are the 
sub-prefecture, the tribunal of first instance and the communal 
college. The industries include flour-milling, silk-throwing and 
spiiming, and the manufacture of hats, lime, farming implements, 
preserv^ foods and nougat. 

Mont^limar was called by the Romans Aeunum, At a later 
period it belonged to the family of Adhdmar and received the 
name Monteil d’Adh^mar, whence tbe present name. Towards 
the middle of the^4th century it was sold by thbm psutly to the 
dauphins nf Viennois and partly to the pqie, and in die next 
oeatury it came into the possession oi the Crown. During the 
religious wars it valiantly resisted Gaifiard de Coligny in 1579^ 
but was taken by the Huguenots in 1587, 


MOimifAyOR (or Mohtbk 6«), JOBIIB (1520 ?-is6i), 

Spanish novelist and poet, of Portuguese descent, was bom 
about 1520 at Montemor o Velho (near Coimbra), whence he 
derived bis name, the Spanish form of which is Montenuiyor. 
He seems to have studied music in his youth, and to have 
gone to Spain in 1543 as chorister in the suite of the 
Portuguese Infanta Maria, first wife of Philip II. In 1552 he 
went back to Portugal in the suite of the Infanta Juana, 
wife of D. Joao, and on the death of this prince in 1554 
returned to Spain. He is said to have served in the army, 
to have accompanied Philip II. to England in 1555, and to 
have travelled in Italy and the Low Countries; but it is cer- 
tain that his poetical works were published at Antwerp in 
1554, and again in 1558. His reputation is based on a prose 
work, the Diana, a pastoral romance published about 1559. 
Shortly afterwards Montemayor was killed in Piedmont, appar¬ 
ently in a love afiair; a late edition of the Diana gives the exact 
date of his death as the afith of February 1561. The Diana is 
generally stated to have been printed at Valencia in 1542; but, 
as the Canto de Orfeo refers to the widowhood of the Infanta 
Juana in 1554, the book must be of later date. It is important 
as the first pastoral novel published in Spain; as the starting- 
point of a universal literary fashion; and as the indirect 
source, through the translation included in Googe’s Eglogs, 
epytaphes and sonnets (1563), of an episode in the Two Gentlemen 
of Verona. Though Portuguese was Monteraayor’s native lan¬ 
guage, he only used it for two songs and a short prose passage 
in the sixth book of the Diana. His mastery of Spanish is 
amazing, and even Cervantes, who judges the verses in the 
Diana with unaccustomed severity, recognizes the remarkable 
merit of Montemayor’s prose style. That he pleased his own 
generation is proved by the seventeen editions and two continu¬ 
ations of the Diana published in the i6th century, by parodies, 
imitations and renderings in French and English. 

Biblioobaphv.—G. Schbnhcrr, Jorgt de Montemayor, tein Lehen 
und sein Schifroman (Halle, i»86); 0 . Garda Penis, CMlogo raem- 
ado biogrdfico y bibliogrdfico de lot autores portn^ses quo cscribieron 
en Castellano (Madrid, 1890); Hugo A. Rennert, The Spanish Pastoral 
Novel (Baltimore, 1892); J. Fitzmauriee-Kelly, " The Bibliographv 
of the Diana " in the Revue hispaniq^ (189J)R- Ttibler, " Shake- 
speores sommernachtstraum und Montemayors Diana" in the 
fakrbuch der dsutichen Shakespeare-Ceselhchaft (1898); M. Menindez 
y Pelayo, Origenes de la novela (Madrid, 1905)- 

HORTENEGRO, a country of south-eastern Europe, forming 
an independent kingdom situated upon the western side of the 
Balkan Peninsula, and possessing a small roast-line on the 
Adriatic Sea. The name is the Venetian variant of the Italian 
Monte Nero, and together with the Albanian Mai Esiya, the 
Turkish Kara-dagh, and the Greek MavroVouno, reproduces the 
native, or Serb, Tzrndgora, “ the Black Mountain ”; it is derived 
from the dark appearance of Mount Lovchen, the culminating 
summit of Montenegro proper, of which the northern and eastern 
declivities, those which are viewed from the country itself, arc 
in shadow for the greater part of the day.’ The dusky pine 
forests, which once clothed the mountain and of which remnants 
exist on its northern slope, contributed to its sombre aspect. 
Up to the end of the ;i5th century, when its territory became 
restricted to the mountainous districts immediately north and 
east of Mount Lovchen, the kingdom was known as the Zenta 
or Zeta, but the name Tzrnagora was probably used locally in 
this region from the time of the earliest Slavonic settlements. 

Montenegro extends between 41° 55' and 43° 21' N., and 
between 18® 30' and 20® E.; its greatest length from north to 
south is about 100 m.; its greatest breadth from east 
to west about 80 m. It is bounded by the Adriatic 
on the S., the seaboard extending for 28 m.; by 
the ftimore, a strip of the Dalmatian littoral, on the S.W. 
and W.; by the Austrian (formerly Turkish) 'provinces 

’ Cf. the similarly-named Tema Planina in eastern Montenogzo, 
Tchemi Vrhh, the culminating summit of Mount Vitosh in Bulgaria, 
and Mavro Vouno in the island of Salamis. Various other ex^^ana- 
tions of the name Montenegro, mostly of a fanciful character, have 
been put forward : see Kurt Haesert “ T>tt Name Monteawgie ” in 
Ghbui, No. 67„pp. *11-113 (Leipzig, 1895), 
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Zeta was founded in 1871 by Prince Nicholas and named after 
his predecessor, Danilo II. In the vicinity is Orialuka, the 
prince’s pe^ce, with its mulberry nurseries. Spuzh (1000), a 
little lower on the east bank of the Zeta, possesses a fortified 
acropolis. Niegush or Nycgosh (1893), on the road from Cettigne 
to Cattaro, is the ancestral abode of the ruling family, which 
originally came from Niegush in Herzegovina. Zhabliak (1200), 
near Lake Scutari, was the capital until late in the 1 sth century. 
It was a Venetian stronghold. Rieka (1768^, near the northern 
end of Lake Scutari, derives some commercial importance from 
its position. Grahnvo (1000), in the extreme west, is famous for 
the Turkish defeats of 1851 and 1876. Other small towns are 
Kolashin, Virbazar and Andriyevitza. 

The Montenegrins present all the characteristics of a primitive 
race as yet but little affected by modem civilization. Society 
Natiottai ™ which personal valour 

CbrnTMcttr- is regarded as the highest virtue, and warlike prowess 
ittla. constitutes the principal, if not the only, claim to 
pre-eminence. The chiefs arc distinguished by the splendour of 
their arms and the richness of their costume; women occupy a 
subject position; the physically infirm often adopt the profession 
of minstrels and sing the exploits of their countrymen like 
the bards of the Homeric age. A race of warriors, the Monte¬ 
negrins are brave, proud, chivalrous and patriotic; on the other 
hand, they are vain, lazy, cruel and revengeful. They possess 
the domestic virtues of sobriety, chastity and frugality, and are 
well-mannered, affable and hospitable, though somewhat con¬ 
temptuous of strangers. They are endowed in no small degree 
with the high-flown poetic temperament of the .Serb rare, and 
delight in interminable recitations of their martial deeds, which 
are sung to the strains of the gusla, a rudimentary one-stringed 
fiddle. Dancing is a favourite pastime. Two characteristic 
forms arc the slow and stately ring-dance (/.■»/()),* in which women 
sometimes participate, though it Ls usually performed by .1 circle 
of men; and the livelier measure for both sexes (oro), in which the 
couples face one another, leaping high into the air, while each 
man encourages his partner by rapid revolver-firing. The orn 
is the traditional dance in the Katunska district. Women chant 
wild dirges, generally improvised, over the dead: mourners try 
to excel one another in demonstrations of grief: and funerals 
arc celebrated by an orgy very like an Irish “ wake.” Like 
most imaginative peoples, the Montenegrins are extremely 
superstitioiis, and belief in the vampire, demons and fairies is 
almost universal. Among the mountains they ran converse 
fluently at astonishing distances. The physical type contrasts 
with that of the northern Serbs : the features are more pro¬ 
nounced, the hair is darker, and the stature is greater. The men 
are tall, often exceeding 6 ft. in height, muscular, and wonder¬ 
fully active, displaying a cat-like elasticity of movement when 
scaling their native rocks; their bearing is soldier-like and manl>’, 
though somewhat theatrical. The women, though frequently 
beautiful in youth, age rapidly, and are short and stunted, 
though strong, owing to the drudgery imposed on them from 
childhood : they work in the fields, cariy heacy burdens, and 
are generally treated as inferior beings. Like the Albanians, 
the Montenegrins take great pride in personal adornment. The 
men wear a red waistcoat, embroidered with gold or black braid, 
over which a long plaid is sometimes thrown in cold weather; a 
red girdle, in the folds of which pistols and yataghans are placed; 
loose dark-blue breeches and white stockings, which are generally 
covered with gaiters. The opanka, a raw-hide sandal, is worn 
instead of boots; patent leather long boots are sometimes worn 
by military officers and a few of the wealthier class. The head¬ 
dress is a small cap (kapa), black at the sides, in mourning for 
Kossovo; red at the top, it is said, in token of the blood shed 
then and afterwards. On the top near the side, five semicircular 
bars of gold braid, enclosing the king’s initials, are supposed 
to represent the five centuries of Montenegrin liberty. There 

* The ring-dance, known as the kolo (literally, " wheel ") in all 
Serb cotntries, corresponds with the Bulgarian horo (to be dis¬ 
tinguished from the Montenegrin oro), and is almost universal 
throughout the Balkan Peninsula; it is seldom, however, danced in 
the rockyKatunska district, where level spaces are rare. 


is little authority, however, for this and other fanciful interpre¬ 
tations of the pattern, which was adopted in the reign of Peter I.; 
the red fez, from which the kapa probably derives its colour, 
was previously worn. A blue or green mantle is sometimes 
worn in addition by the chiefs. The poorer mountaineers are 
often dressed in coarse sacking, but all without exception carry 
arms. The women, as befits their servile condition, are generally 
clothed in black, and wear a black head-dress or veil; on Sundays 
and holidays, however, a white embroidered bodice, silver girdle, 
and bright silk skirt are worn beneath an open coat. Over this 
is placed a'short, sleeveless jacket of red, blue; or violet velvet, 
according to the wearer’s age. Unmarried girls are allowed tp« 
wear the red kapa. but without the embroidered badge. The 
Vasoyevitch tribe retain the Albanian costume, in which white 
predominates. Turkish dress is often seen at Antivari, Dulcigno 
and Pndgoritza. The dwelling-houses are invariably of stone, 
except in the eastern districts, where wooden huts are found. 
As a rule, only the mansions of cattle-owners have a second 
storey : the ground floor, which is dark and unvcntilated, is 
occupied by the animals: the upper chambers, in which the 
family reside, are reached by a ladder or stone staircase. Chim¬ 
neys are rare, and the smoke of the fireplace escapes through the 
windows (if any exist) or the open doorway. The principal 
food of the people is rye or maize cake, rhce.se, potatoes and 
salted scnnmze] their drink is water or sour milk; meat is seldom 
tasted, except on festive occasions, when raki and red wine are 
also enjoyed. The Montenegrins arc great smokers, especially 
of cigarettes; in the. districts which formerly belonged to Turkey 
the men, whose dignitx- never permits them to carry burdens, 
may be seen going to market with the chilmk, or long pipe, slung 
across their backs. The mother possesses little influence over 
her sons, who are trained from their earliest infancy to cultivate 
warlike pursuits and to despise the weaker sex. Betrothals 
often take place in early childhood. Young men who are 
attached to each other are accustomed to swear ettrnal brother¬ 
hood (pohratimstvo); the bund, which receives the sanrtion of 
the Church, is never dissolved. Marriages between Montenegrins 
and converted Turkish girls are a common source of blood-feuds. 
The Mdruga, or house-community, under the rule of a stareshina, 
or house-father, is found in Montenegro as in other Slavonic 
lands (see Servia). The tribal system still exists, but possesses 
less significance than in Albania, owing to the centralization 
of authoritv at Cettigne. The tribe (pleme, pi. pleniena) is 
subdivided into clans (bratslva). 

Constitution and Government.- -Notwithstanding the creation 
of an elective senate in 1831, the grant of a so-called constitution 
in 1868, and the establishment of a responsible ministry in 1874, 
the government remained autocratic till 1905, the whole power, 
even the control of religion and finance, which the consti¬ 
tution 1)1 1868 had conceded to the senate, being centred in the 
hands of the prince, who in 1910 assumed the title of king. The 
senate, instituted by Peter II. with the object of limiting the 
power of the tribal chieftains, was in 1881 merged in a council of 
state, the members of which, six in number, were nominated and 
dismissed by the prince. The council supervi.ses measures to be 
laid before the Skupshtina, or national assembly, and exercises 
a disciplinary control over officials. The ministry comprises six 
departments : (i) the interior, with separate sections for public 
works, posts and telegraphs, commerce and industry, shipping, 
sanitary service and agriculture; (2) foreign affairs; (3) war; 
(4) finance; (5) justice; and (6) cdu ation. On the 19th of 
December 1905 a new constitution was proclaimed by Prince 
Nicholas. A Skupshtina was instituted, consisting of 62 elected 
deputies, 9 ex ofieio members (the higher ecclesiastical and 
civil dignitaries), and 3 generals nominated by the prince. 
The Skupshtina is elected by manhood suffrage for a period of 
four years, and is summoned annually on the jist of October. 
In conjunction with the Crown it exercises the legislative power; 
the ministers are responsible to it as well as to the Crown. The 
constitution affords financial supervision to the Skupshtina, 
which elects a board of control and votes an annual budget; it 
guarantees liberty of the person, of religious beUef, and of the 
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press, together with the ri^Kt of public meeting, and abolishes 
the death penalty for political ofiences. 

Administratim and justice. —For purposes of local administra¬ 
tion the country is divided into 5 departments {oMasti), each 
governed by a prefecl (upravitel), and 56 districts {kapeianati), 
each under an olficial styled kapetan. The prefects and kapetans 
are nominated by the king on the recommendation of the 
minister of the interior. Rural communes, each under an 
elected kmet, or mayor, exist in Montenegro as in all Slavonic 
countries. The kmets act as justices of the peace, and there is 
an appeal from their decisions to the courts of first instance 
^pttanski sudave), of which there is one in each district, the 
kapetan acting as judge. In each of the five departments there 
is a superior court (ublasni sud), witli a president and two judges; 
at Cettigne there is a high court of justice (veliki sud), which is 
the final court of appeal. The ultimate appeal to the prince 
was aboUsbed in 1902, when Prince Nicholas laid aside hi.s 
judicial functions, retaining only the prerogative of pardon. 
The judges, who are removable, are nominated by the king on 
the recommendation of the minister of justice. With a single 
exception there are no professional advocates in Montenegro; 
each man is his own counsel, bringing his own witnesses. The 
local gendarmerie, numbering 150 men, is distributed in the five 
departments. The kapetanati have replaced the former local 
divisions according to plemena; in each of the communes 
there is one or more of the braistua. The codification of the 
law, which had previously been administered according to un¬ 
written custom, was first undertaken by Peter I. in 1796. An 
improved code, issued by Danilo II. in 1855, still contained many 
quaint enactments. The excellent code drawn up by I’rofessor 
Mogishitch, a native of Ragusa, in 1888, was revised and enlarged 
in 1899. It contains elements from various foreign sy,stems 
scientifically adapted to national usages and requirements. A 
large number of judicial reforms were carried out by Count 
Voinovitch, who succeeded Professor Bogishitcli in 1899; in 1905 
a new code of civil procedure was promulgated, and a criminal 
code in the following year. The only prison is at Podgoritza. 
In the old prison at Cettigne, clo.scd after 1902, many of the 
inmates were free to walk in and out at plea.sure. Some were 
burdened with fetters, rather as a punishment than for restraint. 
Until the completion of an asylum in 1903, dangerous lunatics 
were confined in prison. The commonest offences are murder 
and robbery; despite vigorous measures taken by the king and 
his predecessors, the blood-feud, or vendetta, cannot be stamped 
out, being approved, and even enforced, by public sentiment. 
Onfy women are held exempt from the duty of avenging their 
next-of-kin; they have been known, however, to undertake it, 
disguising themselves in male attire. A man who kills his 
slanderer, or otherwise avenges his honour, often receives a 
nominal term of imprisonment. Robbery, if practised by means 
of raids across the frontier, is popularly regarded as a venal 
offence. Other forms of crime are rare, and foreigners may 
traverse all parts of the kingdom, except the neighbourhood 
of the Albanian border, in perfect safety. The death penalty 
was first introduced by Peter I. Executions are carried out 
by a firing party selected from the various tribes; in order to 
prevent the relatives of the criminal from exacting vengeance. 
Exceptional severity is shown in the treatment of political 
offenders, who in some instances have been subjected to solitary 
confinement for years without trial. 

Finance, —I'inancial statistics arc not published. The total 
receipts were estimated in 1907 at 2,773,690 Austrian krone,* the 
principal sources ot income beinR the taxes on land, house.s and cattle, 
the monopolies of tobacco, salt, petroleum and alcohol, and the 
customs (mes. The total expenditure was estimated at 2,730,994 
krone, the principal items being : civil list, &c., 189,586 krone; 
ministry of interior, 574,822 krone; of foreign affairs, 144,547 
krone; of justiev, 232,710 krone; of finance, 592,561 krone; of war, 
t33.f>9f* krone; of worship and education, 269,208 krone; service of 
national debt, 244,500 krone. The public debt is under ^300,000. 
The.pontribution of Montenegro to the Ottoman debt has not been 
6 xM. From time to time considerable subventions have boon 
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received from Russia and Austria. The annual Russian subsidy, 
mainly for military and educational purposes, is stated to be about 
1^40,000. Montenegro has no mint; Austrian paper money and 
coins arc gener^ly employed together with Montenegim nickel and 
bronze coins struck in Austria. Turkish gefid and silver arc also 
in circulation. The former Turkish and Venetian weights and 
measures have been superseded by the French. 

Defence.— The Montenegrin is a born warrior; his weapons, which 
he never lays aside, are his most pecious possession, and distinction 
in battle is the sola object of his runbition. Persona of all cljussea 
wear' a revolver in the kolan or waistband. “ You might as well 
take from me my brother as my rifle," says a native proverb; and 
rifles arc almost universally carried near the Albanian irontier, 
where the tribesmen on either side are in a state of chroruc hastility. 
Brave to a fault, an unerring marltsraan, liardy, agile, crafty and 
enduring, the Montenegrin has few rivals in the practice of guerrilla 
warfare. The traditional method of fighting is by ambuscade; 
the enemy is enticed into some intricate defile, surrounded, and 
harassed by rifle-fire; then the mountaineers, throwing aside their 
firearms, deUver a swuit attack with the hanjut, or yataghan, which 
they wield with terrific ellect. A number of heads cut off in battle 
adorned the parapet of a small fower outside Cettigne, called the 
" T urks' Tower," as late an 1850. When reduced to extremity the 
Montenegrins often committed suicide, rather than fall into the hands 
of the enemy, the last cartridge liehig reserved for this purpose; 
disabled comrades who could not be removed used to he beheaded; 
ill 1876 a Montenegrin ottered to perform this kindly service for a 
Kussiaii officer who was wounded at Klobuk. Savage methods of 
warfare, however, have iieen strongly discountenanced by King 
Nicholas and his predecessor. Till the middle of the 19th century 
the forces of the principality- consisted of luidisciplined bands of 
tribesmen under local chiefs, whose rivalries often proved injurious 
I0 the national cai'-c. The supreme command, however, .always 
usU'd with the prmce. The nucleus of a jiennanent corps was 
created by Peter IL. who formed a bodyguard of picked men known 
as penamici, from the feathers {pera) which adorned their cap. 
The name is still borne by a small coriis (20 men in 1907) which 
guards the residences of the king and iiis sons, hut the feathers 
are no longer worn. In 1853 Danilo 11 . ordered the enrolment of all 
persons capble o( bearing arms, and instituted a military hierarchy 
of voievodes (generals), sirdars (euluucls) and kapetans', the organhta- 
tion, which was based on the tribal system, was remodelled by 
Servian officers in 1870, when the chiefs were brought to CetHgne 
to receive military instruction. In the same year arms of precision 
were introduced : the eost and complex structure of the new weapons 
thre,a1enefl to cause serious diliieultv, but Russian aid was soon 
lortlicoming. Since 1870, though arms and ammunition are maiiu- 
faclured 011 a small scale within the kingdom, the chief supplies 
have come from Russia, In 1S95 the tsar presented Prince Nicholas 
with 30,000 iicrdaii rifles, besides ordnance and other war material, 
and in 1898 sent a furllier gift ot 35,000 Moskovska rifles. Every 
alile-biidied citizen musi serve in t he army, except Moslems, who are 
exempt on payment oi a capilafinn lax. The military organization 
has undergone a gradual transformation under Prince Nicholas 
in conformity with the changed circumstances of the country and 
the requirements of modern warfare. The militia system on the 
tribal basis is maintained, but in 1896 a perm.anent luattalion ol 
51K') men was established at Cettigne, and two years later another 
at Podgoritza, each under a komandir, or major, 4 captains and 15 
lieutenants. prmaiicnt brigade ol artillerv' was formed at Nik- 
shitch in 1897. In 1905 these were abolished through motives ot 
economy. Theic is a standing corps ol officers, but no standi^ 
armj'. All young men of military age go through an obligatofy 
period of twelve days' .service at the various local military cenfiMB, 
Candidates loi a commission afterwards poceed to a military 
school at Podgoritza for one year; the best and most pronpipg 
then receive commissions as pod~upcieri or sous-officiers, and arc 
sent for a further course of instruction of two years to military schools 
either at Cettigne for the infantry, or at Nikshitch for the artillery. 
They then receive full commissions and are sent to the local centres 
to superintend the training of the militia, tlius gradually superseding 
tiic old militia officers, and replenishing the standing corps of officers 
ol the regular army. Officers who have completed a course of 
study abroad arc allowed to wear a distinctive emblem on the kapa. 
'ITie war strength is estimated at from 38,000 to 42,000 man, the 
infantry being composed of about 32,000 men of the first ban and of 
5000 or Oooo of the second or reserve (which, however, would 
scarcely be employed in tlir field), the artillery of about 1500. Con¬ 
siderable deduction must be made from these numbers in view of the 
emigration of recent years; according to some autlmritios tetween 
20,000 and 22,000 men of military age are absent in America and 
elsewhere. It is expected, however, tliat many o£ these would 
return should the country becorae involved in war. The infantry 
is divided into 11 brigades, each containing from 4 to 6 battalions; 
the total number of battalions is 56. Tlie battalion is composed of 
a varying number oi tchete, or companies, each of which belongs 
to a separate clan and has its own bairabtar, or standard-bearer. 
The younger men of the first ban are occasionally exercised in the 
neighboinbood of their homes on Sundays and holid^. They are 
armed with the Moskovska (repeating) rifle, but a Berdan rifle is 
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alio 3 Rpt in each houaeh^d. The artillery waa ecmposed in 1910 of 
18 siege, ts field and 38 nuiuntain guns, with 4 howitzers, 13 mortars 
and 18 machine-guns (0 Catling and 12 Maxim-Nordenfeldt); the 
principal arsenal is at Sptizh, nmere the heavier guns are kept, the 
others are distributed among 8 of the 11 local brigades. Tht 
pmmiki, whose numbers were increased by Prince Daoilo, were 
disbanded in 1H98, when st^s were taken to form a bodyguard 
of 3000 picked men under Prince Mirko, King Nicholas’s second 
son, but the project was abandoned in view of the jealousies to 
which the selection gave rise. Owing to the lack of open country 
there is no cavalry. In 1894 the sultan presented Prince Nicholas 
with equipment for a small mounted bodyguard (32 men), and 
offered the services of three instiuclors. 'This corps, however, 
ceased to exist in i8g8. About 20,000 men can concentrate at a 
given spot within 48 hours. The signal for mobilization is mainly 
given by telegraph; bonfires, trumpet-calls and volley-firing arc 
also employed. The warriors were formerly summoned by sten¬ 
torian couriers, who shouted from the lops of the mountains. An 
ambulance corps has been formed. Transport is deficient, all 
draught animals, however, in the country have been registered 
and a few carts have been provided. The wives and daughters of 
the troops provide the commissariat, and carry the ammunition. 

Religion .—The Montenegrin Church is an autocephalous branch 
of the Eastern Orthodox communion. In 1894 it formally vin¬ 
dicated its independence against the claims of the Kuasian synod. 
The vladihai, or prince-bishops, formerly depended on the patriarch¬ 
ate ol Ipek, The theocratic s^lem ol government which existed from 
15111 to 1851 tended to unite the patriotic and the religious instiiicLs 
ol the people. Since the separation of the spiritu.il and temporal 
jiowers m 1851, (he see of CetLigne, in whie.h the diocese of Ostrog 
IS included, has been occupied by a metropolitan (melropoltt), who 
(XiBSesses a nominal jurisdiction over Scutari and the ITimore. 
In judgments relative to divorce his verdicts may lie reversed 
by the king. Otherwise he is supreme in matters spiritual. There 
are 151) parislies of the Orthodox Church, lo Koniaii Catliulic 
parishes under tlie arcliliisliop oi Antivari and 10 Mahomraedan 
parislies under a mutti. The churches are small unpretending 
structures, almost all exactly alike; a hand.some cathedral, however, 
has been erected at NiUshitch. The jinncipal monasteries, 111 
addition to the eon vent ,1.1 Cettigne, ,are those 01 St Nicholas, on the 
Moratcha, and of St Basil at Ostrog. Tlie monastic order is almost 
extinct; the parochial clergy, who uiimhered atxiut 400 in iijuo. 
are only distinguishable from the laity by their be.ards; they wear 
the national costume, eavry weapons, take part in warfare, and 
follow the ordinary avoe.ilions of the peasantry. Even the old 
vladikas discarded' the episcopal robe, except when engaged in 
icacerdrital duties. The tJergy are still for the most part extremely 
igiioralU. 

liiii(CiUi(iti.— Tho liagoiloviii, a .seminary for the instrurtion of 
the young priests and schoolmasters, was established at Cettigne 
in i8(ici. h is niaiiilained hv a subvention from the emperor of 
Ru.ssia, wliile the (imiiress supports the Zheiiski Tzmogorski 
Institnt, an excelieiilly managed school for girls (98 pupils 111 11J07). 
(.overiiment lecturers go 011 ciieuil lo instruet the oltler men. They 
may be seen on Sundays, not only distrihnting general infrirmatinri, 
full teaching the shepherds how (o safeguard their flocks from 
disease, and the lowland cultivators how to tend their vines and 
tobacco crops. An agricultural college al Todgoritza supplements 
(heir work Primary edueation is compulsory. In the rural ills 
tricts it is tree; in the towns a small fee is e,h.arge,d. In 100(1 there 
were irj, priman' schools in the princijialitv with 150 teachers 
and oy.sli pupils; and two secondary .schools (at Cettigne and 
Podgoritza) with 21 proies,sors and .alxiut 1000 pupils; the Mos¬ 
lems and Homan Catholics have separate schools. There are also 
gymnasia, or high schools, at Cettigne and Podgoritza, with about 
7<>o pupils. Students desirous of higliet education proceed abroad, 
for the most part to the university in Helgrade. Tlie progress of 
education uncler ITince Nicholas was very remarkable. In the time 
ol his predecessor, Daiiilo Tl,, who tauglil fhe sons of his chieftains 
m the palace, there were only three schools in the principality. 
In 1870, at the lieginning of the war, there were 52 schools, with (12 
teachers and 3159 pupils. The schools were closed during the war. 
and at its conclusion only 22 could be reopened, owing to want of 
lands. Elementary education was reorganized in 1878. 

Language and Literalure.—'Xhn Montenegrin language is practically 
identical with the Serbo-Croatian : it exhibits certain^ dialectic.al 
variations, and has borrowed to some extent from the Turkish and 
Italian.. Existing manuscripts and printed books, chiefly psalters 
and gospels, bear witness to a period of literary culture among the 
clergy contemporaneous with the activity of the printing-press at 
Obod. This was established in 1493, a few years after Caixton set 
up his first press in Wcstmin.ster. In was destroyed by the Turks 
in 1.361), after sending out copies of the gospel into all Slavonic 
countries. The folk-songs, however, of which the first collection was 
made in the reign of Peter IT., constitute the bulk of the national 
Ktcratiire, The poems of that ruler are accounted among the classics 
of the Servian language, especially his Gorski Vienalc, or " Mountain 
Wreath,” a drama describing the massacre of the Montenegrin 
Moslems by their Christian kinsmen in 1702. Tlie reigning family 
has produced a succession of poets; the songs of Mirko Petrovitch, 
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tbs father of Prince Nicholafi, and the lyrics and dnaauis of Prince 
Nicholas, himself enjoy great celebrity. The Orlitn, or " ’Tartlu- 
doves,” a kind of almanac published at Cettigne by Mllakovltch 
Ixrtween 1833 and 1839, contained poems, tales, statistics and an 
abridgment of the Montenegrin annals down to 1830; it was succeeded 
in the time of Panilo 11 . by the Orlitck, or " Eaglet.” The first 
Montenegrin newspaper, the TzrnogoraU, or ‘ Montenegrin,” 
founded in 1870, was prohibited on the Anstrian frontier, and soon 
disapjjeared; it was replaced by the Glas Tirttogortiu. or “ Voice 
of the Montenegrin,” a semi-official publication. There were in 
1910 three other journals in the kingdom, 

Antiqmiies .—In Montenegro, as in Albania, the monuments of 
early civilization bear witness to Roman rattier than to Greek 
influence, Roman remains occur in many parts of the country 
oast of the Zeta, and early Latin churches exist at Duldgno 
(Ukimum) and other places, "The organization and ftxms'of 
the churcues, the architecture and ornamentation, point to the 
West and not to the East.” It is evident that T.2itin civilization 
was firmly planted in Illyria before the barbarian incursions ol the 
6th century. Latin sepulchral inscriptions and some finely cut 
marble blocks have been found at Uerauc, a little lieyond the eastern 
frontier, and at lludimlyc in its neighbourhood. Especially iutercst- 
ing and imiiurtaut are the extensive ruins of DocJea, now known 
as Duklt, the birthplace of the Emperor Diocletian. The city, 
which received the franchise under the Flavian emperors, occupied 
a remarkable site at the junction oi the rivers Zeta and Moratcha. 
The outer walls are standing in many places, and excavations 
carried out in 1893 by M. Roviuski and Messrs ]. A. R. Munro, 
Milne and Anderson revealed a coiisidernble portion of the ground- 
plan, including several stroots and a forum. Among the buildings 
aie a fine civil basilica, with a great mscription on the architrave, 
two small tcmpleb. an early Christian basilica, and a later cliurch; 
several inscriptions, columns, richly worked capitals and tracery, 
and mosaic pavements have been brought to light. At Medun 
there are remnants of jmlygonal masonry. Illyrian forte are found 
in manv parts of the country. The ravages of the Turks obliterated 
aluiiist every trace of medieval culture. The fortress of Obod, the 
Bile ol ilie lamous prinliiig-press, is a heap of ruins; a fragment of 
one of (he first missals printed here, is shown at Cettigne; it bears 
the date 1494. Other editions are preserved at the monastery of 
Tzai'nitza, on the Ilusnian side of tlie frontier, aud at Moscow. The 
preciou.s limiks and relics stored in the monastery of Ivan the Black 
at Ci'Lligrie perished with the destruction of the monastery in 1687. 
The Iniiiding, the home of the reigning vladikiis, had been previously 
sacked bv the Turks in 1623, and was again destroyed by them In 
1714. In the lurtress-iiionaatery of St Nicholas (founded in 1232), 
which oi'crlooks the headwaters of the Moratcha, are some interest¬ 
ing and well-pre.served Ircscocs which date from the 13th century. 
The mnna.stery of Ostrog, about twelve miles from Niiishitch, is'a 
comparatively recent foundation, dating from the i8th century. 
It has been styled " the Lourdes of the Balkans,” owiug to its reputa¬ 
tion for miraculous cures, and is visited annually by thousands of 
Orthcido.x ])ilgrimh, and even by Ronuin Catholics and Moslems, 
The ujiper portion, situated in the cleft of a precipitoos rock, was 
in 17(18 and again in i8(ii successfuUy defended by a handful of 
men against the Turks. 

History.—The history' of Montenegro as an independent state 
liegins with the battle of Kossovo (1389), but the country had 
enjoyed periods of independence or semi-independence al various 
eporhs before that event, it formed a portion of the district 
of PruevaliUna in the Roman province of Illyria, and, lying on 
the liiirderland of the emiiires of the West and East, it alternately 
shared the fortunes of cither till the close of the 5th century. It 
was then conquered by the Ostrogoths (a.d. 493), but half a cen¬ 
tury later definitely passed under Byzantine rule, liaving already 
acknowledged the ecclesiaatkal authority of Constantinopfe, 
a circumstanee which determined the course of its subsequent 
history'. Illyria and Dalmatia succumbed to the great Serbo- 
Croat invasion of the 6th and 7th centuries; the Serb race by 
which Montenegro is now inhabited occupied the country about 
the middle of the 7th century. A confederacy of Serb state* 
was formed under xhupans, Or feudal princes, dependent on the 
grand zhupan, who was nominally the vassal of the Greek 
emperor. The Serb principality of the Zeta, or Zenta, originally 
included the Herzegovina, Cattaro and Scutari, as well as the 
Montenegro of to-day, and was ruled by a zhupan resident at 
Doclea. The principality, though retaining hs zhupans, was 
praefirally united with the Servian kingdom between ir59 and 
1356 under the Nemanya dynasty, which sprang from Doclea. 
After the death of tlie great Servian tsar Dushan in 1356 the 
feudatory princes of his empire became more or less independent, 
and the powerful family of Balsha established a dynasty in the 
Zeta, eventually transferring its capital from Doclea to Scutari. 
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Before the coming of the Americans, Monterey wm the gayest 
and most ambitious city of ('alifomia. It was discovered by 
Sebastian Vizcaino in Daember i6o*, and was named in honour 
of the then viceroy of New Spain. For a time all trace was 
lost of Monterey, but in May 1770 the bay was found again by 
Junipero Serra and Captain Ciaspar de PortolA. The San Carlos 
mission of the Franciscans was founded on the 3rd of June 
1770, and a presidio was completed in 1778. Near Monterey, 
in Cwmel Valiev, whither the mission was almost immediately 
removed, Father Junipero built a church, in which his remains 
now rest. In i8gi a statue, representing Junipero stepping 
from a boat, was erected on the site of the old Mexican fort, 
on a hill near the landing-place of both Vizcaino and Junipero. 
Monterey necessarily played a prominent part in the jealousies 
tliat divided the north and south; the rivalry of Los Angeles 
for the dignity of mpital being a powerful influence in politics 
from 1827-1846. In 1845 Angeles gained the prize, but 
in 1847 the American authorities again made Monterey the 
capital. Even in these years the treasury, custom-house and 
military headquarters had remained at Monterey. In 1818 
it was captured and momentarily held by a Huenos Aires 
privateer. Here, in 1842, Commodore 'f. ap C. Jones raised 
the flag of the United States fur a day, and here on the 7th of 
July 1846, Commodore J. L). Sloat again raised the same flag, 
winch this time was not to come down again. The first American 
newspaper on the Pacific coast was published at Monterey; 
and the convention that framed the first constitution of the 
state met here in .September 1841; in Colton Hall, still standing 
and originally built for a schoolhouse by Walter H. Colton, 
the first alcalde under American rule. Monterey was never 
the capital of the new state, and its importance declined after 
the discovery of gold near Sacramento, San Francisco becoming 
the leading city. In 1872 the county-seat was removed from 
Monterey to Salinas. For many years Monterey remained one 
of the most Spanish towns of California, and though tourists 
have somewhat disturbed its peace and checked its decay, it 
still retains much of the quaint aspect and the drowsy content¬ 
ment of spirit of Mexican days. Since 1900 the population has 
con.siderably increased. 

MONTERREY (usually spelled Monterey in English), a city 
of Mexico and capital of the state of Nuevo Le6n, 606 m. by 
the old wagon road, and 671 m. by thtMexican National railway 
N. by W. of the city of Mexico, in lat. 25" 40' N., long. 100“ 25' 
W. Pop. (iqoo), 62,26!). Railway communications are pro¬ 
vided by the Mexican National with the United States, with the 
national capital and southern Mexico, and with Matamoros, 
and by the Belgian line with Tampico on the Gulf coast, and 
with 'I'revino, or Venadito, on the Mexican International line, 
which gives acccs.s to the iron deposits of Durango. The city 
stands 1624 ft. above sea-level, between two spurs of one of the 
Sierra Madre ranges—the Cerro de la Silla (4149 ft.) on the east, 
and the Cerro de las Mitras (3618 ft.) on the west. 'I'he Santa 
(jitarinu river furnishes water-power for some of its industries. 
The surrounding district is fertile, and the rainfall about 22 in. 
The climate is dry and mild, and the city is frequented in winter 
by invalids from the United States. Monterrey is laid out with 
broad, straight streets crossing each other at right angles, and 
spreads over a large area. It is the see. of the bishop of 
Linares, and has a large cathedral, a bishop’s palace and 
numerous churches. Among the public edifices are the govern¬ 
ment palace, municipal hall, national college, girls’ college, 
medical school, jiublic hospital, theatre and penitentiary. Its 
public works include an interesting old reservoir, called the 
“ Ojo de Agua,” and the “ Puente Nuevo ” (new bridge). 
Monterrey is the most important centre of northern Mexico, 
and large sums of foreign capital have been invested in jts 
indurt|kB. Amqp| its manufactories are woollen mills, smelting 
s^jiflQjrWS and iron foundries, a steel producing plant, saw- 
^ni'jmins, breweries, and a carriage and wagon factory, 
was founded in 1560 under the name of Santa 
Lu^ de Leon; and in 1596, as Monterrey, was raised to the 
dignity of a city. In 1777 it became the see of a bishop, now 


sufirogan to the archbishop of Guadalajara. During the war 
between Mexico and the United States General Zachary 'Taylor 
arrived before the city on the 19th of September 1^6, with 
about 6600 men. Monterrey was defended by a Mexican force 
of about 10,000 under General Pedro de Ainpudia. On the 
20th Colonel John Garland (1792-1861) assaulted the lower 
(north-eastern) part of the city; he was driven back, but captured 
one of the forts. The attacks on the other forts on the east 
were unsuccessful. On the 21st and 22nd General W. J. Worth 
carried the forts west of Monterrey, and on the 23rd attacked 
the western part of the city, the troops slowly working their 
way toward the central plaza. On the same day American 
troops again advanced from the east, and were again forced 
back. On the morning of the 24th the terms of a capitulation 
were agreed upon—the Mexicans were permitted to retire, 
retaining their small arms and one field battery of six pieces 
with twenty-one rounds of ammunition, and an armistice of 
eight weeks was arranged. A disastrous flood, caused by heavy 
rains and the sudden overflow of the Santa Catarina river on 
the 28th of Augu.st i(jo9, swept away about one-fourth of the 
cit\’, drowning 1200-1400 persons, and destroying about 
$12,000,000 (Mex.) worth of property. 

MONTE SAN GIULIANC), a town and episcopal see of Sicily, 
in the province of Trapani, 2 m. E.N.E. of 'Trapani, on the summit 
of an isolated bare hill, 2465 ft. above the .sea. Pop. of commune 
(igoi), 28,939; of town, about 3000. 'The town occupies the 
site of the ancient £m, acity of the ]',lymi, a people who claimed 
to he sprung from a mixed settlement of Trojans and Phocians 
after the fall of Troy (E. A. P’reeman, History of Sicily, i. 195, 
542), but regarded as /Jdp/Sapoi by the Greeks. The city was 
famous for the temple of 'Venus Eryeina, to the foundations of 
which a wall of 12 courses of masonry in the castle probably 
belongs. The worship was a relic of the Phoenician cult of 
Astarte. In 415 B.c. the Athenian envoys were shown the 
treasure of the temple at Ervx as available for the ex[X‘nses of 
the war, which treasure turned out to he only silver-gilt and 
not of solid gold (Thueydides vi. 46). The town must have 
become a part of the i'arthuginian dominion in 405 n.c. It 
was seized by Pyrrhus in 278 n.c., and was ceded to Rome at 
the end of the First Punic War. In Roman times the temple 
(like that ni Diana Tifalana, near Capua) possessed territory 
of its own, being dependent neither on the slate nor on an\- 
neighbouring town, and a considerable number of female 
slaves. The place was the residence of the quaestor in cliarge 
of the western half of the i.sland, and Verres, as praetor, .seeflifi 
to have spent a good deal of time here. Considerable portioai 
of the city wall are preserved on the north-west; on the eastaiM 
south the precipitous difls formed a sufficient defence. 
remains date from a reconstruction of Roman times, 
which the material of two earlier periods has been u.sed : Mia 
large blocks belonging to the original fortifications beat 
Phoenician masons’ marks; but the long line of towers at regular 
intervals is a thoroughly Roman characteristic. The castle, 
dating from the middle ages, with three lofty towers guarding 
the entrance, occcupies the south-eastern extremity of the 
town. The cathedral, founded in 1314, has a fine porch and 
Gothic fagade. 

MONTE SAN SAVING, a town of Tuscany, Italy, in the 
province of Arezzo, from which it is 12 m. 8.W. by road, 1083 ft, 
above sea-level. Pop. (1901), 4810 (town); 8408 (commune). 
It was the birthplace of the sculptor and architect Andrea 
Contucci, generally known as Sansovino (1460-1529), and there 
are various works in the town by him, a loggia opposite the 
Palazzo Municipale (itself by Antonio da Sangallo the elder 
and one of his best works), the monastery courts of S. Agoatino 
and S. Giovanni Battista, and some sculptures. 

MONTE SANr ANGELO, a town of Apulia, Italy, in the pro¬ 
vince of Foggia, 10 m. N. of Manfredonia by road, 2765 ft. above 
sea-level, on the southern slopes of Monte Gargano. Pop. (1901), 
17,369 (town); 21,997 (commune). It has a castle and a famous 

' This has been demonstrated by O. Richter, t 3 htr antike Stein- 
meltmckin (BetUn, 18S5), pp. 43 "S*- 
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sanctuary of S. Michele, founded in 491 over a cave in which 
the archangel is said to have appeared to S. Laurentius, arch¬ 
bishop of Sipontum; the bronze doors, made in Constantinople, 
bear the date 1076. The octagonal campanile dates from 1273. 
The portal of S. Maria Maggiore is noteworthy. The Tomba 
di Rotari is a domed building of the Norman period. To the 
north lies the highest point of the Monte Gargano (3460 ft.). 
Strabo speaks of an oracle of Calchas on the top of the 
mountain, and a healing spring at Podalirius at the bottom, 
12 m. from the sea. 

See S. Beltramelli, II Garf;ana (Bergamo, 1007). 

MONTESPAN, FBAN90ISE-ATHERAYS DE PABDAILLAN, 

Mabquise UK (1641-1707), mistress of ],ouis XIV., was born 
at the chateau of Tonnay-Charente (Charcntc-lnferieurc), the 
daughter of Gabriel de Rochcchouart, due de Mortemart. She 
was educated at the Convent of St Mary atjgaintes, and when 
she was twenty she became maid-of-honour to Queen Maria 
Thcre.sa. She married in January 1663 I.. TI. dc Pardaillan de 
Gondrin, marquis dc Montespan, who was a year younger than 
hcnself. By him she had two children, L. H. Pardaillan de 
Gondrin, due d’Antin, bom in 1665, and a daughter. Her 
brilliant and haughty beauty wa.s only one of the Montespan’s 
eharm,s; she was a cultivated and amusing talker who won 
the admiration of such competent judges as Saint-Simon and 
Mine de Sevigne. Nevertheless she was a profound believer 
in witchcraft, and La Rcynie, the chief judge of the court before 
which the famous poisoning cases were brought, places her 
first visits to La Voisin {i/.v.) in 1665. She received from the 
sorceress love powders concocted of abominable ingredients 
for Loujs XIV., and in i666 the “ black mass ” was said by the 
priest Etienne Guibourg over her with the usual horrible cere¬ 
monial. In 1667 she gained her end, becoming Louis XIV.’s 
mistress in July. Montespan astounded the court by openly 
resenting his wife's position. He made a scandal by accusing 
Mine dc Montausier of acting as go-between in order lo secure 
the governorship of the dauphin for her husband. He e\’en 
wore mourning for bis wife. Montespan was arrested, but 
released after a few days’ imprisonment. The first of the sei-en 
children whom Mine dc Montespan bore to the king was born 
in March 1669, and was entrusted to Mme Scarron, the future 
Mme de Maintenon, who acted as companion to Mme df' 
Montespan while the king was away at the wan.. Her children 
were legitimatized in 1673 without mention of the mother's 
name for fear that Montespan miglil claim them. The eldest, 
Louis Auguste, became due dc Maine, the second, Louis 
Cesar, comte de VcNiit, and the third, Louise Eranyoise, 
demoiselle de Nantes (afterwards duchess of Bourbon). Mciui- 
while Montespan had been compelled to retire to Spain, and in 
1674 an ofllcial separation was declared by the prnfureur-gmhal 
Achillc de Harlay, assisted b)- six judges at the Ch,atc 1 ct. V'hcn 
Louis’s affections shnw'cd signs of cooling, Mme dc Montespan 
had recourse to magic. In 1675 absolution was refused to the 
king, with the result that his mistress was driven from the court 
fur a short time. It has been thought that she had conceived 
the intention of poisoning even as early as 1676, but in 1679 
Louis’s intrigue with .Angelique de Fontanges and her own 
relegation to the position of superintendent of the queer's 
household brought matters to a crisis. Mile dc Fontanges 
died a natural death in 1681, though poisoning was suspected. 
Meanwhile suspicion was thrown on Mme dc Montespan’s 
connexion with La Voisin and her crew by the frequent recur¬ 
rence of’ her maid’.s name, Mile Desocillets, in the evidence 
brought before the Cliambrc Ardentc. From the end of r68o 
onwards Louvois, Colbert and Mme dc Maintenon all helped 
to hush up the affair and to prevent further scandal about 
the mother of the king’s legitimatized children. Louis XfV. 
continued to spend some time daily in her apartments, and 
apparently her brilliance and charm in conversation mitigated 
to some extent her position of discarded mistress. In 1691 she 
retired to the Convent of St Joseph with a pcasion of half a 
million francs. Her father was governor of Paris, her brother, 
the due de Vivonne, a marshal of France, and one of her sisters. 


Gabrielle, whose vows were but four years old, became abbess 
of the wealthy community of Fontevrault. Besides the expenses 
of her houses and equipage Mme de Montespan spent vast 
sums on hospitals and clarities. She was also a generous 
patron of letters, and befriended Corneille, Racine and La 
Fontaine. The last years of her life were given up to penance. 
When she died at Bourbon TArchambault on the 27th of May 
1707 the king forbade her children to wear mourning for her. 
Real regret was felt for her by the duchess of Bourbon and by her 
younger children—Franqoise Marie, Mile de Blois (1677-1749), 
married in 1692 to the future regent Orleans, then due de 
Chartres, and Louis Alexandre, comte de Toulouse (1678-1737). 

See P. a^ment, Madame de MorUespati et Louis XIV. (Paris, 
1809); monographs by Ataene Houssaye (18OM and by H. Williams 
(i9o,i); also J. Jair, Louise de la Valliirc (Eug. trans., 1908); F. 
Funck-Hrenlano, Lc Drame des poisons (1899); A. Durand, " Un 
episode du grand rigne " in Itev. des questions hist. (Paris, 1868); 
the contemporary memoirs of Mme de Sivigni, of Saint-Simon, 
oi iluasy-Habutin and others; also the proceedings of the CUambre 
Ardeate preserved in the Archives de la Bastille (Arsenal Library) 
and the notes of La Eeynic preserved in the Bibliothtquc Nationafe. 
She figured in V. Sardou’s play. I.'Af/aire des poisons (1907), 

MONTESQUIEU, CHARLES LOUIS DE SECONDAT, Baron 
DE I.A BrAde et de (1689-1755), French philosophical his¬ 
torian, was bom at the chateau of La Bride, about 10 m. 
south-east of Bordeaux, in January i68g, and was baptized 
on the iSth of that month. His mother was Marie Frangoise 
dc Pend, the heiress of a Gascon-English family. She had 
brought la BrMe as a dowry to his father, Jacques de Secondat, 
a member of a good if not extremely ancient house, which 
seems first to have risen to importimcc in the early days of the 
i6th century. The title of Montesquieu came from his uncle, 
Jean Baptiste de Secondat, “president i mortier ” in the 
parliament of Bordeaux an important office, which, as well as 
his title, he left to his nephew. Montesquieu was in his youth 
knownasM.delaBrWe. His mother died when he was seven 
years old, and when he was eleven he was sent to the Oratorian 
school of Jiiilly, near Mcaux, where he stayed exactly five 
years, and where, us well as afterwards at Bordeaux, he was 
thoroughly educated. The family had long been connected 
with the law, and Montesquieu was destined for that profession. 
Ilis fatitrr died in 1713, and a year later Montesquieu was 
admitted counsellor of the parliament. In little more than 
another twelvemonth he married Jeanne Lartigue, an heiress 
and the daughter of a knight of the order of St Louis, but 
plain, somewhat ill-educated, and a Protestant. Montesquieu 
does not seem to ha\’e made the slightest pretence of Sec¬ 
tion or fidelity towards his wife, but there is every reason to 
believe that they lived on perfectly good terms. In 1716 his 
uncle died, leaving him his name, his important judicial office 
and his whole fortune. 

Jlc continued to hold his presidenry for twelve years, and 
took part in the proceedings of the Bordeaux Academy, to which 
he contributed papers on philosophy, politics and natural 
science. He also wTotc much less serious things, and it was 
during the earlier years of his presidency that he finished, if 
he did not begin, the Lettres persanes. They were completed 
before 1721, and appeared in that year anonymously, with 
Cologne on the title-page, but they were really printed and 
published at Aqisterdam. In the guise of letters written by 
and to two Persians of distinction travelling in Europe, Montes¬ 
quieu not only satirized unmercifully the social, political, 
ecclesiastical and literary follies of his day in France, but 
indulged in a great deal of the free writing which was charar- 
teristic of the tale-tellers of the time. But what scandalized 
grave and precise readers naturally attracted the majority, 
and the Lettres persanes were very popular, passing, it is said, 
through four editions within the year, besides piracies. Then 
the vogue suddenly ceased, or at least editions qea.sed for nearly 
nine years to appear. It is said that a formal ministerial 
prohibition was the cause of this, and it is not improbable; for, 
though the regent and Guillaume Dubois must have enjoyed 
the book thoroughly, they were both shrewd enough to per¬ 
ceive that underneath its playful e.xterior there lay a spirit of 



776 MONTESQUIEU 


very inconvenient criticism of abuses in church and state. 
The fact is that the Lettrcs persanes is the first book of what 
is called the Fhilosophe movement. It is amusing to find 
Voltaire deiicribing the Lettres as a “ trumpery book,” a 
“ book which anybody might have written easily.” It is not 
certain that, in its peculiar mixture of light badinage with not 
merely serious purpose but gentlemanlike moderation, Voltaire 
could have written it himself, and it is certain that no one 
else at that time could. 

The reputation acquired by this book brought Montesquieu 
much into the literary society of the capital, and he composed 
for, or at any rate contributed to, one of the coteries of the day 
llie elever but rather rhetorical Dialogue de SyUa el d'Euerak, 
in which the dictator gives an apology for his conduct. For 
Mile de Clermont, a lady of royal blood, a great beauty and 
a favourite queen of society, he wrote the curious prose- 
poem of the Temple de Gnide. This is half a narrative, half 
an allegory, in the semi-classical or rather pseudo-classical 
taste of the time, decidedly frivolous and dubiously moral, but 
of no small elegance in its peculiar style. A later jeu d'esprit 
of the same kind, which is almost but not quite certainly Montes¬ 
quieu’s, is the Voyage a Paphos, in which his warmest admirers 
have found little to prai.se. In 1725 Montesquieu was elected 
a member ol the Academy, but an almost obsolete rule requiring 
residence in Paris was appealed to, and the election was annulled. 
It is doubtful whether a hankering after Parisian society, or an 
ambition to belong to the Academy, or a desire to devote himself 
to literary pursuits of greater importance, or simple weariness 
of not wholly congenial work determined him to give up his 
Bordeaux office. In 1726 he sold the life-tenure of his office, 
re.serving the reversion for his son, and went to live in the capital, 
returning, however, for half of each year to l,a BrMc. There 
was now no further formal obstacle to his reception in the 
Acad 4 mie h'ranfaisc, but a new one arose. Ill-wishers had 
brought the Lettres persanes .specially under the minister Andre 
Hereule de. Flcuiy's attention, and Fleury, a precisian in many 
ways, was shocked by them. There are various accounts of the 
way in which the difficulty was got over, but all seem to agree 
that Montesquieu made eoncessiuas which were more effectual 
than dignified. He was elected and received in January 1728. 

Almost immediately afterwards he started on a tour through 
Europe to observe men, things and constitutions. He travelled 
through Austria to Hungary, but was unable to visit Turkey 
as he had proposed. Then he made for Italy, where he met 
Fhesterfield. At Venice, and elsewhere in Italy, he remained 
nearly a year, and then journeyed by way of Piedmont and the 
Rhine to England. Here he stayed fur some eighteen months, 
and acquired an admiration for English character and polity 
which never afterwards deserted him. He returned, not to 
Paris, but to La Bride, and to outward appearance might have 
seemed to be settling down as a squire. He altered his park 
in the English fashion, made sedulous inquiries into his own 
genealogy, arranged an entail, asserted, though not harshly, 
his scignorial rights, kept poachers in awe, and so forth. But 
these matters by no means engrossed his thoughts. In his 
great study at La Bride (a hall rather than a study, some 60 ft. 
long by 40 wide) he was constantly dictating, making abstracts, 
revising essays, and in other ways preparing his main book. 
He may have thought it wise to soften the transition from the 
Lettres persanes to the Esprit des lots, by interposing a publication 
graver than the former and less elaborate than the latter. The 
Considerations sitr les causes de la grandeur el de la decadence des 
Remains appeared in 1734 at Amsterdam, without the author’s 
name. This, however, was perfectly well known; indeed, 
.Montesquieu formally presented a copy to the French Academy. 
But the authqr’s reputation as a jester stuck to him, and the 
salons affect^;^^ consider the Lettres persanes and the new book 
respectively aShe “ grandeur ” and the “ dicadence de ” M. de 
Montesquieu; but more serious readers at once perceived its 
extraordinary merit, and it was eagerly read abroad. A copy 
of it exists or existed which had the singular misfortune to. be 
annotated by Frederick the Great, and to be abstracted from 


the Potsdam library by Napoleon. It is said, moreover, by 
competent authorities to have been the most enduringly popular 
and the most widely read of all its author’s works in his own 
country, and it ha.s certainly been the most frequently and 
carefully edited. Merely scholastic criticism may of course, 
object to it, as to every other book of the time, the absence of 
the exactness of modem critical inquiry into the facts of history ; 
but the virtue of Montesquieu’s book is in its views, not in its 
facts. It is (putting Bossuet and Giovatmi Vico aside) almost 
the. first important essay in the philosophy of history. The 
point of view is entirely different from that of Bossuet, and it 
.seems entirely improbable that Montesquieu knew anything of 
Vico. In the Grandeur el decadence the characteristics of the 
Esprit des lois appear with the necessary subordination to a 
narrower subject. Two things are especially noticeable in it: 
a peculiarity of style, and a peculiarity of thought. The style 
has a superficial defect. The page is broken up into short 
paragraphs of but a few lines each, which look very ugly, which 
irritate the reader by breaking the sense, and which prepare 
him to expect an undue and ostentiitious sententiousness. On 
the other hand, the merits of the expression arc very great. It is 
grave and destitute of ornament, but extraordinarily luminous 
and full of what would be called epigram, if the word epigram 
; had not a certain connotation of flippancy about it. It is a 
I \ery short book; for, printed in large type with tolerably 
I abundant notes, it fills but two hundred pages in the standard 
edition of Monte.squieu’s works. But no work of the century, 
except Turgot’s second .Sorbonne Discourse, contains, in pro¬ 
portion to its size, more weighty and original thought on 
liistorical subjects, while Montesquieu has over Turgot the 
immense advantage of style. 

Although, however, this ballon d'essai, in the style of his great 
work, may be said to have been successful, and though much 
of that work was, as we have seen, in all probability already 
composed, Montesquieu was in no hurry to publish it. He 
went on “ cultivating the garden ” diligently both as a student 
and as an improc’ing landowner. He wrote the sketch of 
Lysimat/ue for Stanislaus Leezinski; he published new and final 
editions of the Temple de Gnide, of the Lettres persanes, of SyUa 
el Eucrate (which indeed had never been puljlishcd, properly 
speaking). After allowing the Grandeur et decadence to be 
reprinted without alterations some half-dozen times, he revised 
and corrected it. He also took great pains with the education 
of his son Fharles and his daughter Denise, of whom he was 
extremely fond. He frequently visited Paris, where his favourite 
resorts were the salons of Mme de Tencin and Mojfe 
d’Aiguillon. Yet it seems that he did not begin the final tas 
of composition till 1743. Two years of uninterrupted workjtt 
La Bride finished the greater part of it, and two more the iw. 
It was finally published at Geneva in the autumn of 174SJ in 
two volumes quarto. The publication was, however, preceded 
by one of those odd incidents which in literature illustrate 
Clive's well-known saying about courts martial in war. Montes¬ 
quieu summoned a committee of friends, according to a very' 
common practice, to hear and give an opinion on his work. 
It was an imposing and certainly not an unfriendly one, con- 
silting of Charles Jean Frangois Hinault, llelvetius, the financier 
Etienne dc Silhouette, the dramatist Joseph Saurin, Crdbillon 
the younger, and, lastly, Fontenelle—in fact, all sorts and 
conditions of literary men. They unanimously advised the 
author not to publish a book which has been described as " one 
of the most imjiortant Iwoks ever written,” and which may be 
almost certainly ranked as the greatest book of the French 
18th century. 

Montesquieu, of course, did not take his friends’ advice. In 
such cases no man ever does, and in this case it was certainly 
fortunate. The Esprit des lots represents the reffcctions of a 
singularly clear, original, and comprehensive mind, corrected 
by forty years’ study of men and books, arrai^ed in accordance 
with a long deliberated plan, and couched in lan^age of re¬ 
markable freshness and idiosyncra^. In the original editions 
the full title runs L'Esprit des lois; ou du rapport que les lois 
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sanctuary of S. Michele, founded in 491 over a cave in which 
the archangel is said to have appeared to S. Laurentius, arch¬ 
bishop of Sipontum; the bronze doors, made in Constantinople, 
bear the date 1076. The octagonal campanile dates from 1273. 
The portal of S. Maria Maggiore is noteworthy. The Tomba 
di Rotari is a domed building of the Norman period. To the 
north lies the highest point of the Monte Gargano (3460 ft.). 
Strabo speaks of an oracle of Calchas on the top of the 
mountain, and a healing spring at Podalirius at the bottom, 
12 m. from the sea. 

See S. Beltramelli, II Garf;ana (Bergamo, 1007). 

MONTESPAN, FBAN90ISE-ATHERAYS DE PABDAILLAN, 

Mabquise UK (1641-1707), mistress of ],ouis XIV., was born 
at the chateau of Tonnay-Charente (Charcntc-lnferieurc), the 
daughter of Gabriel de Rochcchouart, due de Mortemart. She 
was educated at the Convent of St Mary atjgaintes, and when 
she was twenty she became maid-of-honour to Queen Maria 
Thcre.sa. She married in January 1663 I.. TI. dc Pardaillan de 
Gondrin, marquis dc Montespan, who was a year younger than 
hcnself. By him she had two children, L. H. Pardaillan de 
Gondrin, due d’Antin, bom in 1665, and a daughter. Her 
brilliant and haughty beauty wa.s only one of the Montespan’s 
eharm,s; she was a cultivated and amusing talker who won 
the admiration of such competent judges as Saint-Simon and 
Mine de Sevigne. Nevertheless she was a profound believer 
in witchcraft, and La Rcynie, the chief judge of the court before 
which the famous poisoning cases were brought, places her 
first visits to La Voisin {i/.v.) in 1665. She received from the 
sorceress love powders concocted of abominable ingredients 
for Loujs XIV., and in i666 the “ black mass ” was said by the 
priest Etienne Guibourg over her with the usual horrible cere¬ 
monial. In 1667 she gained her end, becoming Louis XIV.’s 
mistress in July. Montespan astounded the court by openly 
resenting his wife's position. He made a scandal by accusing 
Mine dc Montausier of acting as go-between in order lo secure 
the governorship of the dauphin for her husband. He e\’en 
wore mourning for bis wife. Montespan was arrested, but 
released after a few days’ imprisonment. The first of the sei-en 
children whom Mine dc Montespan bore to the king was born 
in March 1669, and was entrusted to Mme Scarron, the future 
Mme de Maintenon, who acted as companion to Mme df' 
Montespan while the king was away at the wan.. Her children 
were legitimatized in 1673 without mention of the mother's 
name for fear that Montespan miglil claim them. The eldest, 
Louis Auguste, became due dc Maine, the second, Louis 
Cesar, comte de VcNiit, and the third, Louise Eranyoise, 
demoiselle de Nantes (afterwards duchess of Bourbon). Mciui- 
while Montespan had been compelled to retire to Spain, and in 
1674 an ofllcial separation was declared by the prnfureur-gmhal 
Achillc de Harlay, assisted b)- six judges at the Ch,atc 1 ct. V'hcn 
Louis’s affections shnw'cd signs of cooling, Mme dc Montespan 
had recourse to magic. In 1675 absolution was refused to the 
king, with the result that his mistress was driven from the court 
fur a short time. It has been thought that she had conceived 
the intention of poisoning even as early as 1676, but in 1679 
Louis’s intrigue with .Angelique de Fontanges and her own 
relegation to the position of superintendent of the queer's 
household brought matters to a crisis. Mile dc Fontanges 
died a natural death in 1681, though poisoning was suspected. 
Meanwhile suspicion was thrown on Mme dc Montespan’s 
connexion with La Voisin and her crew by the frequent recur¬ 
rence of’ her maid’.s name, Mile Desocillets, in the evidence 
brought before the Cliambrc Ardentc. From the end of r68o 
onwards Louvois, Colbert and Mme dc Maintenon all helped 
to hush up the affair and to prevent further scandal about 
the mother of the king’s legitimatized children. Louis XfV. 
continued to spend some time daily in her apartments, and 
apparently her brilliance and charm in conversation mitigated 
to some extent her position of discarded mistress. In 1691 she 
retired to the Convent of St Joseph with a pcasion of half a 
million francs. Her father was governor of Paris, her brother, 
the due de Vivonne, a marshal of France, and one of her sisters. 


Gabrielle, whose vows were but four years old, became abbess 
of the wealthy community of Fontevrault. Besides the expenses 
of her houses and equipage Mme de Montespan spent vast 
sums on hospitals and clarities. She was also a generous 
patron of letters, and befriended Corneille, Racine and La 
Fontaine. The last years of her life were given up to penance. 
When she died at Bourbon TArchambault on the 27th of May 
1707 the king forbade her children to wear mourning for her. 
Real regret was felt for her by the duchess of Bourbon and by her 
younger children—Franqoise Marie, Mile de Blois (1677-1749), 
married in 1692 to the future regent Orleans, then due de 
Chartres, and Louis Alexandre, comte de Toulouse (1678-1737). 

See P. a^ment, Madame de MorUespati et Louis XIV. (Paris, 
1809); monographs by Ataene Houssaye (18OM and by H. Williams 
(i9o,i); also J. Jair, Louise de la Valliirc (Eug. trans., 1908); F. 
Funck-Hrenlano, Lc Drame des poisons (1899); A. Durand, " Un 
episode du grand rigne " in Itev. des questions hist. (Paris, 1868); 
the contemporary memoirs of Mme de Sivigni, of Saint-Simon, 
oi iluasy-Habutin and others; also the proceedings of the CUambre 
Ardeate preserved in the Archives de la Bastille (Arsenal Library) 
and the notes of La Eeynic preserved in the Bibliothtquc Nationafe. 
She figured in V. Sardou’s play. I.'Af/aire des poisons (1907), 

MONTESQUIEU, CHARLES LOUIS DE SECONDAT, Baron 
DE I.A BrAde et de (1689-1755), French philosophical his¬ 
torian, was bom at the chateau of La Bride, about 10 m. 
south-east of Bordeaux, in January i68g, and was baptized 
on the iSth of that month. His mother was Marie Frangoise 
dc Pend, the heiress of a Gascon-English family. She had 
brought la BrMe as a dowry to his father, Jacques de Secondat, 
a member of a good if not extremely ancient house, which 
seems first to have risen to importimcc in the early days of the 
i6th century. The title of Montesquieu came from his uncle, 
Jean Baptiste de Secondat, “president i mortier ” in the 
parliament of Bordeaux an important office, which, as well as 
his title, he left to his nephew. Montesquieu was in his youth 
knownasM.delaBrWe. His mother died when he was seven 
years old, and when he was eleven he was sent to the Oratorian 
school of Jiiilly, near Mcaux, where he stayed exactly five 
years, and where, us well as afterwards at Bordeaux, he was 
thoroughly educated. The family had long been connected 
with the law, and Montesquieu was destined for that profession. 
Ilis fatitrr died in 1713, and a year later Montesquieu was 
admitted counsellor of the parliament. In little more than 
another twelvemonth he married Jeanne Lartigue, an heiress 
and the daughter of a knight of the order of St Louis, but 
plain, somewhat ill-educated, and a Protestant. Montesquieu 
does not seem to ha\’e made the slightest pretence of Sec¬ 
tion or fidelity towards his wife, but there is every reason to 
believe that they lived on perfectly good terms. In 1716 his 
uncle died, leaving him his name, his important judicial office 
and his whole fortune. 

Jlc continued to hold his presidenry for twelve years, and 
took part in the proceedings of the Bordeaux Academy, to which 
he contributed papers on philosophy, politics and natural 
science. He also wTotc much less serious things, and it was 
during the earlier years of his presidency that he finished, if 
he did not begin, the Lettres persanes. They were completed 
before 1721, and appeared in that year anonymously, with 
Cologne on the title-page, but they were really printed and 
published at Aqisterdam. In the guise of letters written by 
and to two Persians of distinction travelling in Europe, Montes¬ 
quieu not only satirized unmercifully the social, political, 
ecclesiastical and literary follies of his day in France, but 
indulged in a great deal of the free writing which was charar- 
teristic of the tale-tellers of the time. But what scandalized 
grave and precise readers naturally attracted the majority, 
and the Lettres persanes were very popular, passing, it is said, 
through four editions within the year, besides piracies. Then 
the vogue suddenly ceased, or at least editions qea.sed for nearly 
nine years to appear. It is said that a formal ministerial 
prohibition was the cause of this, and it is not improbable; for, 
though the regent and Guillaume Dubois must have enjoyed 
the book thoroughly, they were both shrewd enough to per¬ 
ceive that underneath its playful e.xterior there lay a spirit of 
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(Paris, 2nd ed., 1879). The bibliography of Montesquieu was dealt 
with by L. Dangcau in 1874. There is known to exist at La BrMe 
a great mass 01 MS, materials for the Esprit dcs lots, additional 
l^ltres persanes, essays, and fragments of all kinds, diaries, letters, 
notebooks and so forth. The present possessors, however, who 
represent Montesquieu, long refused permission to examine these 
to all editors and critics, and they were chiefly known by a paper 
contributed in i8;}4 to the Transactions of the Academy of Agcn. 
At last in iSgi Baron Charles dc Montesquieu published Deux 
opuscules of his ancestors, and in 1899 Baron Gaston de Montes¬ 
quieu added pensies. See. Nothing, however, of much interest has 
yet appeared. For a thorough student VEsprit de Montesquieu Py 
A. Charaux (1SR5) has value, for it is written, with some ability, 
from a point of view now very uncommon, that of a convinced 
Roman Catholic, anti-parliamentarian and anglophobe critic, who 
asgards Montesquieu as an " evangelist of social atheism ” and 
the like. The view is quite untenable but useful as a corrective. 
An article by Chiirton Collins on “ Montesquieu in England ” 
(Quorterlv Review, No. •594, April igo^) may bo also consulted. 

(G. Sa.) 

MONTESQUIOU-FEZENSAC, ANNE PIERRE, M akobis D£ 
(1739-1798), French general and writer, was born in Paris on 
the 17th of October 1739, of an ancient family of Armagnac. 
He was brought up with the children of the king of France, 
and showed some ta.stc for letters. He entered the army in 
1754, was successively colonel of the Grenadiers and the Royal- 
Vaissaux regiment, and in 1780 was made marer.hal-de-r.amp. 
Some pieces of verse and several comedies gained him admission 
to the French Academy in 1784. He was elected deputy to the 
states-general of 1789 by the nobles of Paris, and, animated 
by Liberal ideas, he soon joined the Third Estate, and seconded 
Necker’s financial schemes. He served on the comniittee 
charged with the issue of assignats, and was named president 
of the Constituent Assembly on the 14th of March 1791. In 
Mav 1791 he was promoted lieutenant-general, .served under 
Ijifayette, and in February 1792 was given the command of 
the Army of the South. In September of the same year he 
completed the conquest of Savoy, hut in November 1792 he 
was accused of royalist leanings, and had to take refuge in 
Switzerland. In 1795 his name was erased from the lisf of 
fmigris and he returned to Paris, where he died on the 30th of 
December 1798. 

Sec r. L. Roedcrer, fitogr. de Montesquiou, rciuinlod in Roodercr’s 
Works (1853-1859), 

HONTESSON, CHARLOTTE JEANNE BERAUD DE LA 
HAVE DE RIOU, Marquise 1)E (1737-1805), was born in Paris 
of an old Breton family. About 1754 she married Jean Baptiste, 
marquis de Montesson, who died in 17119. Her beauty and 
intelligence attracted the attention of Louis Philippe, duke 
of Orleans, whom she secretly married in 1773 with the authori¬ 
zation of the king. For her hu.sband’s amusement she .set up 
a little theatre and wrote several plays, in the acting of which 
she herself took part. She was imprisoned for some time during 
the Terror, but was released after the fall of Robespierre, became 
the friend of the empress Josephine, and was a prominent 
figure at the beginning of the empire. 

The be.st edition ol her works appeared under the title of (Euvres 
anonymes in 1782-1785. Sec Charles Collf-, Journal (1868); the 
Memoirs of St Simon, Madame de Genlis, the duchesse d’Abrant^s 
and Mme de Levis: G. Stronger, " La Soci6t^ de la'marquise de 
Montes-son," in the Nouvelle revue (190Z); J. Turquan, Madame de 
Montesson douairiire d'Orlians (Paris, 1904); and G. Capon and 
R. Ive ITessis, Les Thldtres clandcstins du iiiiii' siicle (1904). 

MONTEVERDE, CLAUDIO (1567-1643), Italian priest and 
musician, was bom at Cremona in May 1567; he was engaged 
at an early age as violist to the duke of Mantua, and studied 
composition under ingegneri, the duke’s maestro di capella. 
His bold experiments, while bringing upon him the attacks of 
Artusi and Banchieri {q.v.), led to discoveries which exercised 
a lasting influence upon the progress of musical art. He was 
the first to make deliberate use of unprepared dissonances, 
or what are now known as fundamental discords. These dis¬ 
cords constituted a revolution against the Laws of i6th century 
music. He employed them first in his madrigals, where they 
are a sign of decadence, but afterwards introduced them ipto 
music of another kind with such excellent effect that their 


value was universally recognized. Before 1595 Monteverde 
wag married to the singer Qaudia Cattaneo, who died in 1607. 
In 1602 he succeeded Ingegneri as maestro di capella; and in 
1607 he produced, for the marriage of Francesco Gonzaga, his 
first opera, Ariana, in which he employed the newly discovered 
discords with irresistible effect. Though he did not invent the 
lyric drama—Peri’s Euridice having been produced at Florence 
in 1600—he raised it to a level which distanced all contemporary 
competition. His second opera, Orjeo, composed in 1608, was 
even more successful than Ariana. In 16)3 Monteverde was 
invited to Venice, as maestro di capella at St Mark’s, with a 
stipend of 300 ducats, which in 1616 was raised to 400. Here 
he composed much sacred music, the greater part of which is 
lost. In 1630 he wrote another grand opera, Proserpina rapita. 
He did not become a priest until 1632. In 1639 he produced 
L’Adone, and in 1641 Le Nozze di Enea and 11 Riiorno d’Ulisse. 
He died in Venice on the 29lh of November 1643. Monteverde’s 
harmonie innovations and power of musical rhetoric seemed 
to put an end to the school of Palestrina, and led the way to 
modern music. (See Music.) 

MONTEVIDEO, SAN FELIPE Y SANTIAGO DE, capital and 
c hief port of Uruguay, and capital of the. department of Monte¬ 
video, on the northern shore of the Rio de la Plata estuary, 
120 m. E.S.E. of Buenos Ayres, in lat. 34° 54' 33" S., long. 
56° 12' 18" W. Pop. (1908, estimate), 312,946. The old city 
(ciudad vieja) occupies a low rocky headland that projects 
westward lietween the estuary and an almost circular bay 
which forms the harbour; it was once enclosed with walls and 
defended hy small forts, all of which have been removed. The 
new city {ciudad nueiia and ciudad novisima) extends eastward 
over a beautiful tract of rolling country and is extending north¬ 
ward around the eastern shore of the bay. The site of the old 
I’ity resembles a whale’s bark in shape; it slopes gently to its 
western extremity at Punta Surandi and to the water’s edge on 
either side. Tlie general plan is that of rectangular squares, 
except at the western extremity of the old city and its union 
with the newer or extra-mural city, on the line of the old ram¬ 
parts, known us Callc dc la Ciudadcla. The streets are well 
paved and have siiffirienl slope at all points to give easy surface 
drainage; Montevideo has the reputation of being one of the 
cleanest cities of the world. The rainfall is ample (about 44 in. 
a year), and the prevailing winds helj) to clean the streets. The 
westerly winds, however, sometimes bring across the bay the 
offensive smells of the great abattoirs and meat-curing establish¬ 
ments (saladeros) at the fout of the Cerro. The mean annual 
temperature is about 62° F. An abundant wafer supply is 
brought from the Santa Lucia River, 32 m. distant, with a receiv¬ 
ing reservoir at Piedras, too ft. above the level of the Plaza de 
la Indcpcndencia. The ciudad vieja is largely devuted to com¬ 
mercial, shipping and financial interests. The government 
edifices, large retail shops and most of the fine urban residences 
arc in the ciudad nueva, while most of the urban industries, 
the railway stations and the dwellings of the poorer classes 
are in the ciudad novisima. Beyond these is a fringe of 
suburbs (La Union and Paso Molino), and on the we.stern side 
of the bay is the straggling suburb of Cerro, largely industrial 
in character. In 1908 eight tramway lines (all electric but 
one) extended out to these suburbs, some of the lines extending 
to the bathing resorts of Ramirez and Pocitos and the Buceo 
cemeteries on the eastern coast. 

The principal street, which is considered one of the finest 
boulevards in South America, is the Calle 18 de Julio, extending 
eastward from the Plaza de la Indcpcndencia to the suburb of 
Cordon; one of its features is its Sunday morning market, 
occupying the whole street from the Plaza de la Indcpcndencia 
to the Plaza Libertad, a distance of half a mile—a survival of 
the old market that existed liere at the fortified entrance to 
the walled town in the earlier years of its history. There are 
seven plazas, or squares, within the urban limits: Zabala or 
Rincon, Constitucidn or Matriz, Indcpcndencia, Libertad or 
Cagancha, Treinte y Tres, Flores and Frutos; and two suburban 
I parks or public gardens: the Paseo del ftado and Parque 
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sanctuary of S. Michele, founded in 491 over a cave in which 
the archangel is said to have appeared to S. Laurentius, arch¬ 
bishop of Sipontum; the bronze doors, made in Constantinople, 
bear the date 1076. The octagonal campanile dates from 1273. 
The portal of S. Maria Maggiore is noteworthy. The Tomba 
di Rotari is a domed building of the Norman period. To the 
north lies the highest point of the Monte Gargano (3460 ft.). 
Strabo speaks of an oracle of Calchas on the top of the 
mountain, and a healing spring at Podalirius at the bottom, 
12 m. from the sea. 

See S. Beltramelli, II Garf;ana (Bergamo, 1007). 

MONTESPAN, FBAN90ISE-ATHERAYS DE PABDAILLAN, 

Mabquise UK (1641-1707), mistress of ],ouis XIV., was born 
at the chateau of Tonnay-Charente (Charcntc-lnferieurc), the 
daughter of Gabriel de Rochcchouart, due de Mortemart. She 
was educated at the Convent of St Mary atjgaintes, and when 
she was twenty she became maid-of-honour to Queen Maria 
Thcre.sa. She married in January 1663 I.. TI. dc Pardaillan de 
Gondrin, marquis dc Montespan, who was a year younger than 
hcnself. By him she had two children, L. H. Pardaillan de 
Gondrin, due d’Antin, bom in 1665, and a daughter. Her 
brilliant and haughty beauty wa.s only one of the Montespan’s 
eharm,s; she was a cultivated and amusing talker who won 
the admiration of such competent judges as Saint-Simon and 
Mine de Sevigne. Nevertheless she was a profound believer 
in witchcraft, and La Rcynie, the chief judge of the court before 
which the famous poisoning cases were brought, places her 
first visits to La Voisin {i/.v.) in 1665. She received from the 
sorceress love powders concocted of abominable ingredients 
for Loujs XIV., and in i666 the “ black mass ” was said by the 
priest Etienne Guibourg over her with the usual horrible cere¬ 
monial. In 1667 she gained her end, becoming Louis XIV.’s 
mistress in July. Montespan astounded the court by openly 
resenting his wife's position. He made a scandal by accusing 
Mine dc Montausier of acting as go-between in order lo secure 
the governorship of the dauphin for her husband. He e\’en 
wore mourning for bis wife. Montespan was arrested, but 
released after a few days’ imprisonment. The first of the sei-en 
children whom Mine dc Montespan bore to the king was born 
in March 1669, and was entrusted to Mme Scarron, the future 
Mme de Maintenon, who acted as companion to Mme df' 
Montespan while the king was away at the wan.. Her children 
were legitimatized in 1673 without mention of the mother's 
name for fear that Montespan miglil claim them. The eldest, 
Louis Auguste, became due dc Maine, the second, Louis 
Cesar, comte de VcNiit, and the third, Louise Eranyoise, 
demoiselle de Nantes (afterwards duchess of Bourbon). Mciui- 
while Montespan had been compelled to retire to Spain, and in 
1674 an ofllcial separation was declared by the prnfureur-gmhal 
Achillc de Harlay, assisted b)- six judges at the Ch,atc 1 ct. V'hcn 
Louis’s affections shnw'cd signs of cooling, Mme dc Montespan 
had recourse to magic. In 1675 absolution was refused to the 
king, with the result that his mistress was driven from the court 
fur a short time. It has been thought that she had conceived 
the intention of poisoning even as early as 1676, but in 1679 
Louis’s intrigue with .Angelique de Fontanges and her own 
relegation to the position of superintendent of the queer's 
household brought matters to a crisis. Mile dc Fontanges 
died a natural death in 1681, though poisoning was suspected. 
Meanwhile suspicion was thrown on Mme dc Montespan’s 
connexion with La Voisin and her crew by the frequent recur¬ 
rence of’ her maid’.s name, Mile Desocillets, in the evidence 
brought before the Cliambrc Ardentc. From the end of r68o 
onwards Louvois, Colbert and Mme dc Maintenon all helped 
to hush up the affair and to prevent further scandal about 
the mother of the king’s legitimatized children. Louis XfV. 
continued to spend some time daily in her apartments, and 
apparently her brilliance and charm in conversation mitigated 
to some extent her position of discarded mistress. In 1691 she 
retired to the Convent of St Joseph with a pcasion of half a 
million francs. Her father was governor of Paris, her brother, 
the due de Vivonne, a marshal of France, and one of her sisters. 


Gabrielle, whose vows were but four years old, became abbess 
of the wealthy community of Fontevrault. Besides the expenses 
of her houses and equipage Mme de Montespan spent vast 
sums on hospitals and clarities. She was also a generous 
patron of letters, and befriended Corneille, Racine and La 
Fontaine. The last years of her life were given up to penance. 
When she died at Bourbon TArchambault on the 27th of May 
1707 the king forbade her children to wear mourning for her. 
Real regret was felt for her by the duchess of Bourbon and by her 
younger children—Franqoise Marie, Mile de Blois (1677-1749), 
married in 1692 to the future regent Orleans, then due de 
Chartres, and Louis Alexandre, comte de Toulouse (1678-1737). 

See P. a^ment, Madame de MorUespati et Louis XIV. (Paris, 
1809); monographs by Ataene Houssaye (18OM and by H. Williams 
(i9o,i); also J. Jair, Louise de la Valliirc (Eug. trans., 1908); F. 
Funck-Hrenlano, Lc Drame des poisons (1899); A. Durand, " Un 
episode du grand rigne " in Itev. des questions hist. (Paris, 1868); 
the contemporary memoirs of Mme de Sivigni, of Saint-Simon, 
oi iluasy-Habutin and others; also the proceedings of the CUambre 
Ardeate preserved in the Archives de la Bastille (Arsenal Library) 
and the notes of La Eeynic preserved in the Bibliothtquc Nationafe. 
She figured in V. Sardou’s play. I.'Af/aire des poisons (1907), 

MONTESQUIEU, CHARLES LOUIS DE SECONDAT, Baron 
DE I.A BrAde et de (1689-1755), French philosophical his¬ 
torian, was bom at the chateau of La Bride, about 10 m. 
south-east of Bordeaux, in January i68g, and was baptized 
on the iSth of that month. His mother was Marie Frangoise 
dc Pend, the heiress of a Gascon-English family. She had 
brought la BrMe as a dowry to his father, Jacques de Secondat, 
a member of a good if not extremely ancient house, which 
seems first to have risen to importimcc in the early days of the 
i6th century. The title of Montesquieu came from his uncle, 
Jean Baptiste de Secondat, “president i mortier ” in the 
parliament of Bordeaux an important office, which, as well as 
his title, he left to his nephew. Montesquieu was in his youth 
knownasM.delaBrWe. His mother died when he was seven 
years old, and when he was eleven he was sent to the Oratorian 
school of Jiiilly, near Mcaux, where he stayed exactly five 
years, and where, us well as afterwards at Bordeaux, he was 
thoroughly educated. The family had long been connected 
with the law, and Montesquieu was destined for that profession. 
Ilis fatitrr died in 1713, and a year later Montesquieu was 
admitted counsellor of the parliament. In little more than 
another twelvemonth he married Jeanne Lartigue, an heiress 
and the daughter of a knight of the order of St Louis, but 
plain, somewhat ill-educated, and a Protestant. Montesquieu 
does not seem to ha\’e made the slightest pretence of Sec¬ 
tion or fidelity towards his wife, but there is every reason to 
believe that they lived on perfectly good terms. In 1716 his 
uncle died, leaving him his name, his important judicial office 
and his whole fortune. 

Jlc continued to hold his presidenry for twelve years, and 
took part in the proceedings of the Bordeaux Academy, to which 
he contributed papers on philosophy, politics and natural 
science. He also wTotc much less serious things, and it was 
during the earlier years of his presidency that he finished, if 
he did not begin, the Lettres persanes. They were completed 
before 1721, and appeared in that year anonymously, with 
Cologne on the title-page, but they were really printed and 
published at Aqisterdam. In the guise of letters written by 
and to two Persians of distinction travelling in Europe, Montes¬ 
quieu not only satirized unmercifully the social, political, 
ecclesiastical and literary follies of his day in France, but 
indulged in a great deal of the free writing which was charar- 
teristic of the tale-tellers of the time. But what scandalized 
grave and precise readers naturally attracted the majority, 
and the Lettres persanes were very popular, passing, it is said, 
through four editions within the year, besides piracies. Then 
the vogue suddenly ceased, or at least editions qea.sed for nearly 
nine years to appear. It is said that a formal ministerial 
prohibition was the cause of this, and it is not improbable; for, 
though the regent and Guillaume Dubois must have enjoyed 
the book thoroughly, they were both shrewd enough to per¬ 
ceive that underneath its playful e.xterior there lay a spirit of 
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j m. S. of Melfi. It is an extinct volcano rising to 4365 ft. above 
learlevel, belonging in Roman times to and lying on 

the boundary between it and bucania. The crater is densely 
overgrown with oaks and beeches which harbour wild boars 
and wolves. There are two small lakes. On the banks of the 
upper lalf* stand the Capuchin monastery of San Michele and 
the picturesque ruined church of Sant’ li^lito. The city of 
K-ionero in Volture is pleasantly situated a? m. by rail N. of 
Fotenza, at the foot of Monte Vulture. Pop. (1901), 11,834. 
It does not seem to be older than the first half of the 17th 
century. In 1851 it suffered severely from an earthquake. 

See U. dc I^renzot Vmosa t la refione del VuUure (Bergamo, 
l®o6). 

HONTFADOON, BERNARD DE (1655-1741), French scholar 
and (Titic, was bom at the cMteau of Soulagc (now Soulatg6, 
in the department of Aube, France), on the 13th of January 
1655. belonging to a noble and ancient line, and destined for 
the army, he pa.ssed most of his time in the library of the family 
castle of Roquctaillade, devouring books in different languages 
and on almost every variety of subject. In 1672 he entered | 
the armv, and in the two following years served in Germany 
under 'I'urenne. Hut ill-health and the death of his parents 
brought him back to his studious life, and in 1675 he entered 
the cloister of the Congregation of St Maur at l.a Daurade, 
Toulouse, taking the vows there on the 13th of May 1676. 
He lived successively at various abbey.s—at Sorize, where he 
specially studied Greek and examined the numerous MSS. of 
the convent library, at La Grasse, and at Bordeaux; and 
in 1687 he was called to Paris, to collaborate in an edition of 
Athanasius and Chrysostom, contemplated by the Congregation. 
From i6c)8 to 1701 he lived in Italy, chiefly in Rome, in order 
to consult certain manuscripts, those available in Paris being 
insufficient for the edition of tihrysostom. After a stay of three 
years he returned to Paris, and retired to the abbey of St-Ger- 
main-des-Pres, devoting himself to the .study of Greek and Latin 
MSS. and to the great works by which he established his 
reputation. He died suddenly on the aist of December 1741. 
His first publication, in which he was assisted by Jacques 
Loppin and Antoine Pouget, was the first volume of a never 
completed series of previou.sly unpublished Analecta patea 
(t688 ). In i6go appeared La I’mt^ de ikistoire ie Judith. 
Atkanasii opera omnia, still the besst edition of that Father, 
was issued with a biography and critical notes in 1698. In 
connexion with this may be mentioned CoUectio nmia pairum 
et scriptorum paecorum (1706), containing some newly di.s- 
covered works of Athanasius, Eusebius of Caesarea, and the 
Topographia Christiana of Cosmos Indicoplcu.stes. His copious 
Diarium italicum (1702) gives an account of the principal 
libraries of Italy and their contents; this work has been trarwlated 
into English by j. Henley (1725). The Palaeographia 'graeca 
(1708), fllustrating the whole history of Greek writing and the 
variations of the characters, has not yet been superseded; in 
its own field it is as original as the De re diplomatica of Mabillon. 
In 1713 Montfaucon edited Hexapiorumorigenis guae supersunt, 
not superseded till the work of Field (1875); and between 1718 
and 1738 he completed his edition of Joannis Chrysostomi opera 
omnia. His L’Antiquite exptiquee et repriseniee en figures (1719) 
laid the foundation of archaeological knowledge. It was 
continued by him in Les Monumens dc la monarchic franfoise, 
172^1733. Both these works have been translated into English. 
Montfaucon’s Bibliotheca bibliothecarum manuscriptarum (1739) 
is a list of the works in MS. in the libraries with which he was 
acquainted. 

A list of his works^Wtt be found in Bibliothique dr.s krivains dt 
la congregation dtrSwUW aur, by C. de Lame (r88z), and isTthe 
article in the Ndtl^mlbgrapkie ginirale, which gives anjBccoont 
of their scope aAd ii^lMcter; sec also Eaunanuel de Broglie, La 
SociM do tMofe 4 # St-Germain^s-Pris au iS' siicle : Bernard de 
Montfaucon ei ies'beimardin^ {2 vols., Paris, rSgr). 

HONTFERRAT, OODNT OF, a title derived from a territory 
south of the Po and east of Turin, and held by a family who were 
in the i2tb century one of the most ^nngiderable in Lombardy. 


In 1147 a count of Montferrat took part in the Second Crusade; 
but the connexion with the Holy Land begins to be intimate 
in 117G. In that year William Longsword, eldest of the five 
sons of Count William III., came to the kingdom of Jerusokro, 
on the invitation of Baldwin IV. and the baronage, Md married 
the heiress of the kingdom, Sibylla. He died within a few 
months; but his wife bore a posthumous son, who became 
Baldwin V. Count William III. himself (uncle to Philip of 
France and brother-in-law to Conrad III.) afterwards came to 
the Holy Land to watch over the interests of his grandson; 
and he was among the prisoners taken by Saladin at Hittin 
in irS7. Shortly after the battle of Hittin there appeared in 
Palestine the ablest and most famous of the fariuly. Count 
William’s second son, Conrad. Conrad, following the family 
tradition, and invited by the emperor Isaac Angelas, had gone 
to serve at the court of Constantinople. He soon became a 
considerable person; married Isaac’s sister, and defeated and 
killed a usurper; but he was repaid by ingratitude and su.spicion, 
and fled from Constantinople to Palestine in 1187. Putting 
into Tyre he was able to siive the city from the deluge of Mohom- 
medan conquest which followed Saladin’s victory at Hittin. 
He established himself firmly in Tyre (refusing admission to 
Guy, the king of Jerusalem); and from it he both -sent appeals 
lor aid to Europe—wliicli largely contributed to cause the Third 
Crusade—and despatched reinforcements to the cru.saders, 
who, from it88 onwards, were engaged in the siege of Acre. 
His elder brother had been the husband of the heiress Sibylla; 
and on the death of Sibylla, who had carried the crown to Guy 
de Lusignan by her second marri^c, Conrad married her 
younger sister, Isabella, now the heiress of the kingdom, and 
claimed the crown (1190), The struggle between Conrad and 
Guy paralysed the energies of the Christians in 1191. While 
Richard 1 . of England espoii.sod the cause of Guy, who came 
from his own county of Poitou, Philip Augustus espou.scd that of 
Conrad. After the departure of Philip, Conrad fomented the 
opposition of the FVench to Richard, and even intrigued with 
Saladin against liim. But he was the one man of ability who 
could hope to rule the debris of the kingdom of Jerusalem with 
success; he wa.s the master of an Italian statecraft which gave 
him the advantage over his ingenuous rival; and Richard was 
finally forced to recognize him as king (April 1192). In the very 
hour of succcs,s, however, Conrad was struck down by the 
emissaries of the Old Man of the Mountain (the chief of the 
Assassins). 

Still another son of Count William III. achieved distinction. 
This was Boniface of Montferrat, the younger brother of Conrad, 
who was chosen leader of the Fourth Crusade in 1201, on the 
death of Theobald of Champagne. In the winter of i20i~i202hr 
went to Germany to vi.sit Philip of Swabia; and there, it has 
been suggested, he arranged the diversion of the Fourth Crusade 
to Constantinople (see Crusades). Yet in the course of the 
crusade he showed himself not unsubmissive to Innocent III., 
who was entirely opposed to such u diversion. After the capture 
of Zara, however, he joined the crusaders, and played a great 
part in all the events which followed till the capture of Constanti¬ 
nople by the l^tins in 1204. But Baldwin of Flanders was 
elected emperor over his head; and his irritation wa.s not wholly 
allayed by the grant of Macedonia, the north of Thessaly, and 
Crete (which he afterwards sold to Venice). In 1207 he died, 
killed in battle with the Bulgarians. He left a .son Demetrius, 
who aitsumed the title of king of Thessalonica, which the father 
had never borne (cf. Liichaire, Ipnacent 111 .: La question 
d’Orient, p. 190). In 1222 Demetrius lost his kingdom to Theo¬ 
dore Angelus, and the house of Montferrat its connexion with 
the East. 

Bee Savio, Studi storici .sul marcheae GugUelmo III. di Monferrato 
(Turin, 1885); Ilgen, Markgraf Konrad von Mcmtferrdt {1680); and 
also the works of Cerralo (Turin, 18S4) and Dosimoni (Ckinoa, 1886). 

MONTFLEDRY (d. 1667), French actor, whose real name 
was Zacharie Jacob, was born in Anjou during the last years 
of the i6th century. He was enrolled as one of the pages to 
the due de Guise, but he ran away to join some strolling players, 
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sanctuary of S. Michele, founded in 491 over a cave in which 
the archangel is said to have appeared to S. Laurentius, arch¬ 
bishop of Sipontum; the bronze doors, made in Constantinople, 
bear the date 1076. The octagonal campanile dates from 1273. 
The portal of S. Maria Maggiore is noteworthy. The Tomba 
di Rotari is a domed building of the Norman period. To the 
north lies the highest point of the Monte Gargano (3460 ft.). 
Strabo speaks of an oracle of Calchas on the top of the 
mountain, and a healing spring at Podalirius at the bottom, 
12 m. from the sea. 

See S. Beltramelli, II Garf;ana (Bergamo, 1007). 

MONTESPAN, FBAN90ISE-ATHERAYS DE PABDAILLAN, 

Mabquise UK (1641-1707), mistress of ],ouis XIV., was born 
at the chateau of Tonnay-Charente (Charcntc-lnferieurc), the 
daughter of Gabriel de Rochcchouart, due de Mortemart. She 
was educated at the Convent of St Mary atjgaintes, and when 
she was twenty she became maid-of-honour to Queen Maria 
Thcre.sa. She married in January 1663 I.. TI. dc Pardaillan de 
Gondrin, marquis dc Montespan, who was a year younger than 
hcnself. By him she had two children, L. H. Pardaillan de 
Gondrin, due d’Antin, bom in 1665, and a daughter. Her 
brilliant and haughty beauty wa.s only one of the Montespan’s 
eharm,s; she was a cultivated and amusing talker who won 
the admiration of such competent judges as Saint-Simon and 
Mine de Sevigne. Nevertheless she was a profound believer 
in witchcraft, and La Rcynie, the chief judge of the court before 
which the famous poisoning cases were brought, places her 
first visits to La Voisin {i/.v.) in 1665. She received from the 
sorceress love powders concocted of abominable ingredients 
for Loujs XIV., and in i666 the “ black mass ” was said by the 
priest Etienne Guibourg over her with the usual horrible cere¬ 
monial. In 1667 she gained her end, becoming Louis XIV.’s 
mistress in July. Montespan astounded the court by openly 
resenting his wife's position. He made a scandal by accusing 
Mine dc Montausier of acting as go-between in order lo secure 
the governorship of the dauphin for her husband. He e\’en 
wore mourning for bis wife. Montespan was arrested, but 
released after a few days’ imprisonment. The first of the sei-en 
children whom Mine dc Montespan bore to the king was born 
in March 1669, and was entrusted to Mme Scarron, the future 
Mme de Maintenon, who acted as companion to Mme df' 
Montespan while the king was away at the wan.. Her children 
were legitimatized in 1673 without mention of the mother's 
name for fear that Montespan miglil claim them. The eldest, 
Louis Auguste, became due dc Maine, the second, Louis 
Cesar, comte de VcNiit, and the third, Louise Eranyoise, 
demoiselle de Nantes (afterwards duchess of Bourbon). Mciui- 
while Montespan had been compelled to retire to Spain, and in 
1674 an ofllcial separation was declared by the prnfureur-gmhal 
Achillc de Harlay, assisted b)- six judges at the Ch,atc 1 ct. V'hcn 
Louis’s affections shnw'cd signs of cooling, Mme dc Montespan 
had recourse to magic. In 1675 absolution was refused to the 
king, with the result that his mistress was driven from the court 
fur a short time. It has been thought that she had conceived 
the intention of poisoning even as early as 1676, but in 1679 
Louis’s intrigue with .Angelique de Fontanges and her own 
relegation to the position of superintendent of the queer's 
household brought matters to a crisis. Mile dc Fontanges 
died a natural death in 1681, though poisoning was suspected. 
Meanwhile suspicion was thrown on Mme dc Montespan’s 
connexion with La Voisin and her crew by the frequent recur¬ 
rence of’ her maid’.s name, Mile Desocillets, in the evidence 
brought before the Cliambrc Ardentc. From the end of r68o 
onwards Louvois, Colbert and Mme dc Maintenon all helped 
to hush up the affair and to prevent further scandal about 
the mother of the king’s legitimatized children. Louis XfV. 
continued to spend some time daily in her apartments, and 
apparently her brilliance and charm in conversation mitigated 
to some extent her position of discarded mistress. In 1691 she 
retired to the Convent of St Joseph with a pcasion of half a 
million francs. Her father was governor of Paris, her brother, 
the due de Vivonne, a marshal of France, and one of her sisters. 


Gabrielle, whose vows were but four years old, became abbess 
of the wealthy community of Fontevrault. Besides the expenses 
of her houses and equipage Mme de Montespan spent vast 
sums on hospitals and clarities. She was also a generous 
patron of letters, and befriended Corneille, Racine and La 
Fontaine. The last years of her life were given up to penance. 
When she died at Bourbon TArchambault on the 27th of May 
1707 the king forbade her children to wear mourning for her. 
Real regret was felt for her by the duchess of Bourbon and by her 
younger children—Franqoise Marie, Mile de Blois (1677-1749), 
married in 1692 to the future regent Orleans, then due de 
Chartres, and Louis Alexandre, comte de Toulouse (1678-1737). 

See P. a^ment, Madame de MorUespati et Louis XIV. (Paris, 
1809); monographs by Ataene Houssaye (18OM and by H. Williams 
(i9o,i); also J. Jair, Louise de la Valliirc (Eug. trans., 1908); F. 
Funck-Hrenlano, Lc Drame des poisons (1899); A. Durand, " Un 
episode du grand rigne " in Itev. des questions hist. (Paris, 1868); 
the contemporary memoirs of Mme de Sivigni, of Saint-Simon, 
oi iluasy-Habutin and others; also the proceedings of the CUambre 
Ardeate preserved in the Archives de la Bastille (Arsenal Library) 
and the notes of La Eeynic preserved in the Bibliothtquc Nationafe. 
She figured in V. Sardou’s play. I.'Af/aire des poisons (1907), 

MONTESQUIEU, CHARLES LOUIS DE SECONDAT, Baron 
DE I.A BrAde et de (1689-1755), French philosophical his¬ 
torian, was bom at the chateau of La Bride, about 10 m. 
south-east of Bordeaux, in January i68g, and was baptized 
on the iSth of that month. His mother was Marie Frangoise 
dc Pend, the heiress of a Gascon-English family. She had 
brought la BrMe as a dowry to his father, Jacques de Secondat, 
a member of a good if not extremely ancient house, which 
seems first to have risen to importimcc in the early days of the 
i6th century. The title of Montesquieu came from his uncle, 
Jean Baptiste de Secondat, “president i mortier ” in the 
parliament of Bordeaux an important office, which, as well as 
his title, he left to his nephew. Montesquieu was in his youth 
knownasM.delaBrWe. His mother died when he was seven 
years old, and when he was eleven he was sent to the Oratorian 
school of Jiiilly, near Mcaux, where he stayed exactly five 
years, and where, us well as afterwards at Bordeaux, he was 
thoroughly educated. The family had long been connected 
with the law, and Montesquieu was destined for that profession. 
Ilis fatitrr died in 1713, and a year later Montesquieu was 
admitted counsellor of the parliament. In little more than 
another twelvemonth he married Jeanne Lartigue, an heiress 
and the daughter of a knight of the order of St Louis, but 
plain, somewhat ill-educated, and a Protestant. Montesquieu 
does not seem to ha\’e made the slightest pretence of Sec¬ 
tion or fidelity towards his wife, but there is every reason to 
believe that they lived on perfectly good terms. In 1716 his 
uncle died, leaving him his name, his important judicial office 
and his whole fortune. 

Jlc continued to hold his presidenry for twelve years, and 
took part in the proceedings of the Bordeaux Academy, to which 
he contributed papers on philosophy, politics and natural 
science. He also wTotc much less serious things, and it was 
during the earlier years of his presidency that he finished, if 
he did not begin, the Lettres persanes. They were completed 
before 1721, and appeared in that year anonymously, with 
Cologne on the title-page, but they were really printed and 
published at Aqisterdam. In the guise of letters written by 
and to two Persians of distinction travelling in Europe, Montes¬ 
quieu not only satirized unmercifully the social, political, 
ecclesiastical and literary follies of his day in France, but 
indulged in a great deal of the free writing which was charar- 
teristic of the tale-tellers of the time. But what scandalized 
grave and precise readers naturally attracted the majority, 
and the Lettres persanes were very popular, passing, it is said, 
through four editions within the year, besides piracies. Then 
the vogue suddenly ceased, or at least editions qea.sed for nearly 
nine years to appear. It is said that a formal ministerial 
prohibition was the cause of this, and it is not improbable; for, 
though the regent and Guillaume Dubois must have enjoyed 
the book thoroughly, they were both shrewd enough to per¬ 
ceive that underneath its playful e.xterior there lay a spirit of 
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invalid. Montfort, who had remained in England tu prepare 
for the worst, at once resumed the war, and thus exposed himself 
to accusations of perjury, from which he can only be defended 
on the hypothesis that he had been led to hope for a genuine 
compromise. Thougli merely supported by the towns and a few 
of the younger barons, he triumphed by superior generalship 
at Lewes (May 14,1264), where the king, the Lord Edward, and 
Richard of Cornwall fell into his hands. Montfort used his 
victory to set up the government by which his reputation as 
a statesman .stands or falls. The weak point in his scheme 
was the establishment of a triumvirate (consisting of himself, 
the young earl of Gloucester, and the bishop of Cliichcster) in 
which his colleagues were obviously figureheads. This flaw', 
however, is mitigated by a scheme, which he simultaneously 
promulgated, for establishing a thorough parliamentarj' control 
over the executive, not excepting the triumvirs. The parliament 
which he summoned in 1265 was, it is true, a packed assembly; 
but it can hardly be supposed that the representation which 
he granted to the towns (see Paruamknt and Representation) 
was intended to be a temporary expedient. The reaction 
against his government was baronial rather than popular; and 
the Welsh Marchers particularly resented Montfort’s alliance 
with Llewellyn of North Wales. Little consideration for English 
interests is shown in the treaty of Pipton which sealed that 
alliance (June 22, 1265). It was by the forces of the Marchers 
and the .strategy of Edward that Montfort was defeated at 
Evesham (Aug. 4). Divided from the main body of his supporters, 
whose strength lay in the east and south, the e.arl was out¬ 
numbered and surrounded before reinforcements could reach 
him. For years after his death he was revered by the commons 
as a martyr, and the government had no little difficulty in 
reducing the remnants of his baronial supporters. His character 
has suffered in the past from indiscriminate eulogy as much 
as from detractors. He was undoubtedly harsh, masterful, 
impatient and ambitious. But no mere adventurer could have 
won the friendship of such men as Marsh and Grosseteste; 
their verdict of approval may be the more unhesitatingly 
admitted since it is not untempered with criticism. 

The oriRinal aulhorities arc those lor the reigii of Homy III. 
The best biographies are those by K. Pauli (trans. C. M. Goodwin, 
London, 187(1); W. Prothem (London, 1877); C. Bemotit (Paris, 
1884). See also the letters of Adam de Marsh in J. S. Brewer's 
Monumenta jranciscana, vol. i. (Rolls' series, 1858); H. R. Luard, 
EpistoUie Rcherti Grosiclesif (Rolls series, 18O1); F. S. Stevenson, 
Robert Grosseteste (Loudon, 1800); W. H. Blaauw, The Barons' Wiir 
(Cambridge, 1877). (H. W. C. Tl) 

MONTGAILLARD. JEAN GABRIEL MAURICE ROQUES, 
Comte de (1761-1841), French political agent, was born at 
Montgaillarii, near Villefranche (Haute Garoime), on the 16th 
of November 1761. His parents belonged to the minor rnibflity, 
and he was educated at the military sihool of Sorize, where 
he attracted the notice, of the comte de Prot'ence (afterwards 
Louis XVITI.). After serving for some years,in the West Indies 
Maurice de Roques returned to France. In 1789 hg was estab¬ 
lished in Paris as a secret diplomatic agent, and though he 
emigrated to England after the loth of Augu.st i792,'he returned 
six weeks later to Paris, where his security was most probably 
purchased by services to the revolutionary government. He 
was again serving the Bourbon princes when he met Francis II. 
of Austria at Ypres in 1794 and saw Pitt in London, where he 
published his Elat de la Franee au mot's de mat predicting 
the fall of Robespierre, He was employed by Louis XVIII. 
to secure Austrian intervention on behalf of Mme Royale 
(afterwards duchess of Angouleine), .still a prisoner in the Temple, 
and he drew up the proposition made by the prince to Charles 
Pichegru, the details of which appear in his “ M6moire sur la 
trahison de Pichegru” {Moniteur, April i8, 1804). In June 
7796 he made 4 journey to Italy in the hope of opening direct 
relations ^ith Bonaparte. On his return to the princes at 
Blankenbu^ he was regarded with suspicion, and he departed 
for Paris to |wait events. He is thought to have indicated 
the possessmOjby the comte d’Antraigues, Ment of the princes, 
of doc)UQgU|l compromising Pichegru. In April 7798 he 


surrendered to Claude Roberjot, the Hamburg minister of the 
Directory, further papers relating to the matter. He followed 
Roberjot to Holland, and there wrote a memorandum to prove 
that the only hope for France lay in the immediate return of 
Bonaparte from Egypt, followed by assumption of the supreme 
power. This note reached Alexandria by way of Berlin and 
Constantinople. When he ventured to return to Paris in the hope 
of recognition from the First Consul he was imprisoned, and 
on his release he was kept under police supervision. Napoleon, 
who appreciated his real insight into European politics and 
his extraordinary knowledge of European courts, attached him 
to his secret cabinet in spite of his intriguing and mendacious 
character. He received a salary of 14,000 francs, reduced 
later to 6000, for reports on political questions for Napoleon’s 
use, and for pamphlets written to help the imperial policy. He 
tried to dissuade Napoleon from the Austrian marriage and the 
Russian campaign, and counselled the limitation of the empire 
within the Rhine, the Alps and the Pyrenees. The Bourbon 
restoration made no change in his position; he was maintained 
as confidential adviser on foreign and home politics, and gave 
shrewd advice to the new government. His career ended with 
the old monarchy, and he died in obscurity at Chaillot on the 
8th of February 1847. 

Hi.s Souvenirs, wliicli must be read with the utmost caution, 
were edited by CR-nicnl de Lacroix (3rd ed., 1895); his Mimotres 
diplomatitjucs (1805-7879) were published by the same editor in 
1896. His ktai de la Frame was iranslated into English by Edmund 
Burke. His other writings include Ma conduite pendant le cours de 
la rh'olution jranfaise (London, 179,5); Bistoire sccrite de Cobtentz 
dans la rivolulum des (London, 1795); De La France et de 

I' Europe sous le gounernenienl de Bonaparte (Lyons, 1904); Situation 
dr I’Angleterreen eSji (Paris, l8 lt); Dela restauratim de lamonarehte 
des Bourbons et du retour i I'ordrc (Paris, 1814); and Bistoire de 
Frame depuis iSsj jusiju't) li'jo (Paris, 1839). 

MONTGELAS, MAXIMILIAN JOSEF GARNERIN, Count 
VON (7759-1838), Bavarian .statesman, came of a noble family 
in Savoy. His father John Sigmund Garnerin, Baron Mont- 
gelas, entered the military service of Maximilian Joseph 111 ., 
elector of Bavaria, and married the countess Ursula von Trauner. 
Maximilian Jo.sef, their eldest son, was born on the 7oth of 
September 1759. He was educated successively at Nancy, 
Strassburg and Ingol.stadt. Being a Savoyard on his father's 
side, he naturally felt the French influence, which was then strong 
in Germany, with peculiar force. To the end of his life he .spoke 
and wrote French more corrcetly and with more ease than 
German. In 7779 he entered the public service in the depart¬ 
ment of the censorship of books. The elector Charles Th(;0dore, 
who had at first fat'oured him, became offended on discovering 
that he was associated with the Illuminati, the supports (1 
the anti-clerical movement called the Aufkldrung. Montg 4 j({ 
therefore went to Zweibriicken, where he was helped 
brother Illuminati to find employment at the court of tfie 
the head of a branch of the Wittelsbach family. From 
refuge also he was driven by orthodox enemies of the Illurainhti. 
The brother of the duke of Zweibriicken—Maximilian Joseph- 
took him into his service as private secretary. When his 
employer succeeded to the duchy Montgelas was named minister, 
ami in that capacity he attended the conference of Rastadt 
in 7798, where the reconstruction of Germany, which was the 
consequence of the French Revolution, was in full swing. In 
7799 the duke of Zweibrucken succeeded to the electorate of 
Bavaria, and he kept Montgelas as his most trusted adviser. 
Montgelas was the inspirer and director of the policy by which 
the electorate of Bavaria was turned into a kingdom, and 
was very much increased in size by the annejcation of church 
lands, free towns and small lordships. As this end was achieved 
by undeviating servility to Napoleon, and the most cynical 
disregard of the rights of Bavaria’s German neighbours, Mont¬ 
gelas became the type of an unpatriotic politician in the eyes 
of all Germans who revolted gainst the supremacy of France. 
From his own conduct and his written defence of his policy ft 
is clear that such sentiments as theirs appeared to be mer% 
childish to Montgelas. He was a thorough politician of tS 
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sanctuary of S. Michele, founded in 491 over a cave in which 
the archangel is said to have appeared to S. Laurentius, arch¬ 
bishop of Sipontum; the bronze doors, made in Constantinople, 
bear the date 1076. The octagonal campanile dates from 1273. 
The portal of S. Maria Maggiore is noteworthy. The Tomba 
di Rotari is a domed building of the Norman period. To the 
north lies the highest point of the Monte Gargano (3460 ft.). 
Strabo speaks of an oracle of Calchas on the top of the 
mountain, and a healing spring at Podalirius at the bottom, 
12 m. from the sea. 

See S. Beltramelli, II Garf;ana (Bergamo, 1007). 

MONTESPAN, FBAN90ISE-ATHERAYS DE PABDAILLAN, 

Mabquise UK (1641-1707), mistress of ],ouis XIV., was born 
at the chateau of Tonnay-Charente (Charcntc-lnferieurc), the 
daughter of Gabriel de Rochcchouart, due de Mortemart. She 
was educated at the Convent of St Mary atjgaintes, and when 
she was twenty she became maid-of-honour to Queen Maria 
Thcre.sa. She married in January 1663 I.. TI. dc Pardaillan de 
Gondrin, marquis dc Montespan, who was a year younger than 
hcnself. By him she had two children, L. H. Pardaillan de 
Gondrin, due d’Antin, bom in 1665, and a daughter. Her 
brilliant and haughty beauty wa.s only one of the Montespan’s 
eharm,s; she was a cultivated and amusing talker who won 
the admiration of such competent judges as Saint-Simon and 
Mine de Sevigne. Nevertheless she was a profound believer 
in witchcraft, and La Rcynie, the chief judge of the court before 
which the famous poisoning cases were brought, places her 
first visits to La Voisin {i/.v.) in 1665. She received from the 
sorceress love powders concocted of abominable ingredients 
for Loujs XIV., and in i666 the “ black mass ” was said by the 
priest Etienne Guibourg over her with the usual horrible cere¬ 
monial. In 1667 she gained her end, becoming Louis XIV.’s 
mistress in July. Montespan astounded the court by openly 
resenting his wife's position. He made a scandal by accusing 
Mine dc Montausier of acting as go-between in order lo secure 
the governorship of the dauphin for her husband. He e\’en 
wore mourning for bis wife. Montespan was arrested, but 
released after a few days’ imprisonment. The first of the sei-en 
children whom Mine dc Montespan bore to the king was born 
in March 1669, and was entrusted to Mme Scarron, the future 
Mme de Maintenon, who acted as companion to Mme df' 
Montespan while the king was away at the wan.. Her children 
were legitimatized in 1673 without mention of the mother's 
name for fear that Montespan miglil claim them. The eldest, 
Louis Auguste, became due dc Maine, the second, Louis 
Cesar, comte de VcNiit, and the third, Louise Eranyoise, 
demoiselle de Nantes (afterwards duchess of Bourbon). Mciui- 
while Montespan had been compelled to retire to Spain, and in 
1674 an ofllcial separation was declared by the prnfureur-gmhal 
Achillc de Harlay, assisted b)- six judges at the Ch,atc 1 ct. V'hcn 
Louis’s affections shnw'cd signs of cooling, Mme dc Montespan 
had recourse to magic. In 1675 absolution was refused to the 
king, with the result that his mistress was driven from the court 
fur a short time. It has been thought that she had conceived 
the intention of poisoning even as early as 1676, but in 1679 
Louis’s intrigue with .Angelique de Fontanges and her own 
relegation to the position of superintendent of the queer's 
household brought matters to a crisis. Mile dc Fontanges 
died a natural death in 1681, though poisoning was suspected. 
Meanwhile suspicion was thrown on Mme dc Montespan’s 
connexion with La Voisin and her crew by the frequent recur¬ 
rence of’ her maid’.s name, Mile Desocillets, in the evidence 
brought before the Cliambrc Ardentc. From the end of r68o 
onwards Louvois, Colbert and Mme dc Maintenon all helped 
to hush up the affair and to prevent further scandal about 
the mother of the king’s legitimatized children. Louis XfV. 
continued to spend some time daily in her apartments, and 
apparently her brilliance and charm in conversation mitigated 
to some extent her position of discarded mistress. In 1691 she 
retired to the Convent of St Joseph with a pcasion of half a 
million francs. Her father was governor of Paris, her brother, 
the due de Vivonne, a marshal of France, and one of her sisters. 


Gabrielle, whose vows were but four years old, became abbess 
of the wealthy community of Fontevrault. Besides the expenses 
of her houses and equipage Mme de Montespan spent vast 
sums on hospitals and clarities. She was also a generous 
patron of letters, and befriended Corneille, Racine and La 
Fontaine. The last years of her life were given up to penance. 
When she died at Bourbon TArchambault on the 27th of May 
1707 the king forbade her children to wear mourning for her. 
Real regret was felt for her by the duchess of Bourbon and by her 
younger children—Franqoise Marie, Mile de Blois (1677-1749), 
married in 1692 to the future regent Orleans, then due de 
Chartres, and Louis Alexandre, comte de Toulouse (1678-1737). 

See P. a^ment, Madame de MorUespati et Louis XIV. (Paris, 
1809); monographs by Ataene Houssaye (18OM and by H. Williams 
(i9o,i); also J. Jair, Louise de la Valliirc (Eug. trans., 1908); F. 
Funck-Hrenlano, Lc Drame des poisons (1899); A. Durand, " Un 
episode du grand rigne " in Itev. des questions hist. (Paris, 1868); 
the contemporary memoirs of Mme de Sivigni, of Saint-Simon, 
oi iluasy-Habutin and others; also the proceedings of the CUambre 
Ardeate preserved in the Archives de la Bastille (Arsenal Library) 
and the notes of La Eeynic preserved in the Bibliothtquc Nationafe. 
She figured in V. Sardou’s play. I.'Af/aire des poisons (1907), 

MONTESQUIEU, CHARLES LOUIS DE SECONDAT, Baron 
DE I.A BrAde et de (1689-1755), French philosophical his¬ 
torian, was bom at the chateau of La Bride, about 10 m. 
south-east of Bordeaux, in January i68g, and was baptized 
on the iSth of that month. His mother was Marie Frangoise 
dc Pend, the heiress of a Gascon-English family. She had 
brought la BrMe as a dowry to his father, Jacques de Secondat, 
a member of a good if not extremely ancient house, which 
seems first to have risen to importimcc in the early days of the 
i6th century. The title of Montesquieu came from his uncle, 
Jean Baptiste de Secondat, “president i mortier ” in the 
parliament of Bordeaux an important office, which, as well as 
his title, he left to his nephew. Montesquieu was in his youth 
knownasM.delaBrWe. His mother died when he was seven 
years old, and when he was eleven he was sent to the Oratorian 
school of Jiiilly, near Mcaux, where he stayed exactly five 
years, and where, us well as afterwards at Bordeaux, he was 
thoroughly educated. The family had long been connected 
with the law, and Montesquieu was destined for that profession. 
Ilis fatitrr died in 1713, and a year later Montesquieu was 
admitted counsellor of the parliament. In little more than 
another twelvemonth he married Jeanne Lartigue, an heiress 
and the daughter of a knight of the order of St Louis, but 
plain, somewhat ill-educated, and a Protestant. Montesquieu 
does not seem to ha\’e made the slightest pretence of Sec¬ 
tion or fidelity towards his wife, but there is every reason to 
believe that they lived on perfectly good terms. In 1716 his 
uncle died, leaving him his name, his important judicial office 
and his whole fortune. 

Jlc continued to hold his presidenry for twelve years, and 
took part in the proceedings of the Bordeaux Academy, to which 
he contributed papers on philosophy, politics and natural 
science. He also wTotc much less serious things, and it was 
during the earlier years of his presidency that he finished, if 
he did not begin, the Lettres persanes. They were completed 
before 1721, and appeared in that year anonymously, with 
Cologne on the title-page, but they were really printed and 
published at Aqisterdam. In the guise of letters written by 
and to two Persians of distinction travelling in Europe, Montes¬ 
quieu not only satirized unmercifully the social, political, 
ecclesiastical and literary follies of his day in France, but 
indulged in a great deal of the free writing which was charar- 
teristic of the tale-tellers of the time. But what scandalized 
grave and precise readers naturally attracted the majority, 
and the Lettres persanes were very popular, passing, it is said, 
through four editions within the year, besides piracies. Then 
the vogue suddenly ceased, or at least editions qea.sed for nearly 
nine years to appear. It is said that a formal ministerial 
prohibition was the cause of this, and it is not improbable; for, 
though the regent and Guillaume Dubois must have enjoyed 
the book thoroughly, they were both shrewd enough to per¬ 
ceive that underneath its playful e.xterior there lay a spirit of 
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His poems were collected and edited by himself in 1841. The 
vofemtaous Mtmoirs, published in seven volumes (1856-1858) by 
John HolUnd and James Everett, contain valuable iniormation on 
cAgusQ provincijil politics. 

HORTOOnEItY, RICHARD (1736-1775), American soldier, 
was bom in Co. Dublin, Ireland, in 1736. Educated at 
St _.^drews and at Trinity College, Dublin, he entered the 
British army in 7756, becoming captain six years later. He saw 
arar s^ice at Louisbourg in 1757 and in the lake Champlain 
eifpedition of 1759, und as adjutant of his regiment (the 17th 
foot) he shared in the final threefold advance upon Montreal. 
Later he was present at Martinique and Havana. In 1772 he left 
the army, settled in New York, and married a daughter of 
Kobert R. Livingston. Three years later he was a delegate 
to the first provincial congress of New York, and became 
brigadier-general in the Continental army. He was sent with 
Schuyler on the Canadian expedition, and, on Schuyler’s falling 
ill, the command devolved upon him. Hampered by the in¬ 
clemency of the .season and the gross indiscipline of the troops, 
he went forward, gaining a few minor successes and capturing 
the colours of the 7th (Royal) Fusiliers, and met Benedict 
Arnold’s contingent iit Point aux Trembles. Thev pushed on 
to Quebec barely 800 strong, but an assault was inade on the 
3TSt of December 1775, and almost at the first discharge 
Montgomery was killed. The hodv of the American general 
was honourably interred by the Quebec garrison. Congress I 
caused a memorial to be erected in St Paul’s Church, New York 
and in 1818 his remains were conveyed thither from Quebec. ’ 
HONTOOMERY, ROBERT (1807-1855), English poet, natural 
son of Robert Gomery-, was born at Bath in 1807. He was 
educated at a private school in Bath, and founded an unsuc¬ 
cessful weekly paper in that city. In 1828 he published The Omni¬ 
presence of Ike I)»ly, which hit popular religious sentiment so 
exactly that it ran through eight editions in as many months. 
In 1830 followed The Puffiadfa. satire), and Satan. An exhaustive 
review in Blackwood hy John Wilson, followed in the thirty-first 
number by a burlesque of Satan, and two articles in the first 
volume of Fraser, ridiculed Montgomerv’s pretensions and the 
excesses of his admirers. But his narrie w-iis immortalixed by- 
Macaulay s famous onslaught in the Fdinhurgh Review for April 
1830. As a poet, he deserved every word of Macaulay’s severe 
censure, though the brutality of the attack cannot be defended. 
This exposure did not, however, diminish the sale of his poems- 
The Omnipresence of the Drily reached its 28th edition in 1858,' 

In 1830 Montgomery entered Lincoln College, Oxford, graduating 
B.A. in J833 and M.A. in 1838. Taking holy orders in 1835 
he obtained a curacy at Whittington, Shropshire, which he 
exchanged in 1836 for the charge of the church of St Jude, 
Glasgow. In 1843 he removed to the parish of St Pancras, j 
London, when he was minister of Percy Chapel. He died at 
Brighton in 1855. He also wrote The Messiah (1832), Woman, 
the Angel of Life (1833), Oxford (7831), and many devotional 
and theological works. 

nONTGOMERY, a city of Alabama, U.S.A., the capital of 
the state and the county-scat of Montgomery county, situated 
(about 162 ft. above the sea) S.E. of the centre of the state, 
on the left bank of the Alabama River, which is here navigable, 
^p. (1900), 30,346, of whom 77,229 were of negro descent and 
^ were foreign-bom; (7910, census), 38,136. Montgomen- 
IS served by- the I/)uisville & Nashville, the Mobile & Ohio, 
the Atlantic Coa.st line, the Seaboard Air line, the Central of 
Georgia, and the Western of Alabama railways, and by freight 
steamers plying between Montgomery and Mobile. Among 
the principal buildings are the state capitol, near which is a 
confederate soldiers’ monument (erected by the women of 
Alabama), the county court-house, the Federal building, the 
Carn^e library, the masonic temple and the First National Bank 
and Bell buildings. The public institutions include the city 
infirmaiy and St Margaret’s hospital, the latter under the direc¬ 
tion of the Sisters of Charity. The city has about 100 acres 


of parks. Oak Park being the most important. Situated in 
the “ Cotton Belt ” of Al^ma, Montgum^ handles 160^000 
to 200,000 boles per aimum. Truck-gardening is an important 
industry. The Alabama state fair is held here annually. 
Among the manufactures are fertilizers, machine-shop products, 
cotton goods, lumber products, cigars, harness, beer, stone¬ 
ware, and bricks. The value of the factory products in 2905 
was $3,877,653 (an increase of 31-7 % over that in rtjoo). The 
leading newspapers are the Montgomery Advertiser (morning) 
and the Montgomery Journal (evening). 

The site of Montgomery was once occupied by an Indian 
village known as Ecunchatty. The first permanent white 
settlement was made in 1814 by Arthur Moore. In 1817 Samuel 
Dexter of Massachusetts laid out a town and named it New 
Philadelpluu. In 1819 it was united with J-iast Alabama Town, 
an adjoining settlement on the river, under the present name 
(in honour uf General Richard Montgomery), and a third settle¬ 
ment, Alabama Town, later became a part of Montgomery. 
Montgomery was first incorporated in 1837. The place soon 
became the commercial emporium of the Alabama “ Cotton 
Belt.” In 1847 it became the capital of the .state instead of 
Tuscaloosa. On the 7th of January 1861, the State Convention 
through which Alabama seceded from the Union met in the 
capitol; at the same place delegates from six slates met, on the 
4th of February, and organized the Confederate States of 
America. Montgomery was the capital of the new government 
(hence the jiupular name “ Cradle of the Confederax-.y ”) until 
May i 80 i, when that honour was tran.sfcrred to Richmond, 
Virginia. It was the seat of Confederate military factories, and 
on the 12th of April 1865 it was captured hv Federal troop.s. 
Montgomery received a new city charter in 1905. 

MONTGOMERY, a town and district of Britf.sh India, in the 
Lahore division of the Punjab, The town has a .station on the 
North-Western railway about half-way between Lahore and 
Multan. Pop. (1901), 6602, It was founded in 1864 on the 
opening of the railway, and called after Sir Robert Montgomeiy, 
then lieutenant-governor. It is situated in a desolate upland, 
and though not unhealthy is singularly comfortless. 

The District of Montoomerv lies in the Bari Doab, or 
tract between the Sutlej and the Rat i, extending also across 
the latter river. Area, 4771 sq. m.. In the former tract a 
fringe of cultivated lowland .skirts the bank of cither river, but 
the whole interior upland consists of a desert plateau partially 
overgrown with bru.shwood and coarse grass, and in places with 
impenetrable jungle. On the farther side of the Ravi, again, 
the country at once assumes the .same de.sert aspect. The 
population in iijoi was 463^5*6, showing an apparent decrease 
of 0-4 ill the decade due to emigration to the Chenab Colony. 
The principal crops arc wheat, pulse, cotton and fodder. 
Camels are bred for export. Hie leading manufactures are of 
cotton and silk, and lacquered woodwork, and there are factories 
for ginning and pressing cotton. The district is traversed by 
the main line of the North-Western railway, from Lahore to 
Multan, and is irrigated by the Upper Sutlej inundation canal 
system, and also from the Ravi. 

From time immemorial the Rechna Doah ha.s formed the home 
of a wild race of pastoral Jals, who have constantly maintained 
a sturdy independence against the successive rulers of northern 
India. .Tlie sites of Kot Kamalia and Harappa contain large 
mounds of antique bricks and other ruin.s, while many other 
remaini of ancient cities or villages lie scattered along the 
river bank, or dot the now barren .stretches of the central wa,ste. 
The pastoral tribes of this barren expanse do not appear to 
have paid more than a nominal allegiance to the Mo.slcm rulers, 
and even in later days, when Ranjit Singh extended the Sikh 
supremacy us far as Multan, the population for the most part 
remained in a chronic state of rebellion. British influence was 
first exerci.sed in the district in 1847, when an officer was deputed 
to effect a summary settlement of the land revenue. Direct 
British rule was effected on the annexation of the Punjab in 1849. 
There was a general rising of the wild clans during the Mutiny 
of 1857, several actions being fought before order was restored. 
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MOnaOlfl BT ( Tre' Fiddieyn), » municipal ttnd parlkmcntary 
borough, market town, and the county town of Montgomery- 
ihire, Wales, situated on a wooded hill near the east bank of 
the Severn, 7 m. S. of Welshpool (Cambrian railway). Pop. 
(ipoi), 1034. The principal feature of the town is the ruinrf 
castle. Not far of! are the traces of an extensive British fort, 
and, about a mile east, the line of OSa’s Dyke, forming the 
Shropshire boundary. The borough was incorporated by 
Henry III., when the castle was enlarged, and was the scene of 
frequent contests between that king and Llewelyn the Great. 
In the 14th century the castle was held by the Mortimers, 
from whom it passed to the Yorkists. The Crown gave it, in the 
15th century, to the Herberts of Cherbury, one of whom, in 1644, 
surrendered it to the Parliamentarians, who dismantled it. 

MONTGOMERYSHIRE (Welsh Swydd Tre' Faldtoyn, Bald- 
wyn’s town shire), a county of Wales, bounded N. by Denbigh, 
N.E. and E. by Shropshire, S. by Kadnor and Cardigan, W. 
and N.W. by Merioneth. Its length from S.K. to N.W. is 
about 30 m.; N.E. to S.W. it measures about 35 m. The surface 
is broken, though the highe.st hills are only round tlie county 
borders—'to the north Berwyn (stretching into Denbighshire); 
to the south-west Plinlimmon (g.v.); east, the Breidden hills; 
south, the Kerry hills. The principal rivers and streams are: 
the Severn, flowing east and north; the Wye, farther south; 
the Dvfi, Vyrnwy (Fyrnwy), Clywedog, Tanat and Rhiw. 
Except the Wye and Dyli, the principal streams arc tributaries 
of the Severn. Lake Vyrnwy, formed in ]888, is the chief 
water-supply of Liverpool. The Montgomeryshire canal, some 
24 m. long, is connected with the Shropshire Union and 
Ellesmere canals. 'I'he county was formerly a recognized source 
of oak timber for the navy. 

CfeologicaHy, the county is occupii'd almosi exclusively by 
Urdovician and Silurian rocks. The latter, mainly Weulock beds 
hordered by a fringe of Llandovery rocks, he in the form of a com¬ 
plex syncline down tlie centre of the county from a few miles north 
of Lake Vyrnwy Ihroiigh Llangadfan, l.lanfyllni, Llanfair, Welsh¬ 
pool, Montgomery and Newtown. The boundary is very irregular. 
Between Newtown and Kerry hill Ludlow lieds come in, and on the 
edge of the ioreal oi Cluji the Old Rod Sandstone just crosses the 
boundary into this county. North and south of the Silurian tract 
the Ordovicimi rocks occupy the remaining area; they contain 
bands of andi'site and (elsite in the Berwyn hills, also east of Criggion 
and south-west of Comdon. In the last-named hill there is a large 
Ucoolitic mass of dolente and a similar ruck occurs at Criggion. 
At Machynlleth slate is worked in the Ordovician, and numerous 
mctalliferou.s mines exist in the neighbourhood of Newtown from 
which lead, silver and zinc are obtained. Glacial deposits are 
prevalent over much of the county. 

The climate is mild, and the soil generally fertile, e.speeinlly 
in the Severn Valler', though towards Merionethshire there 
are heath and moss. Small holdings (under about 50 acres) 
tend to diminish. The hardy, small, mountain pony is still 
fb be found here. Hunters and cart-horses are hred. Sheep¬ 
breeding is practised, and Shropshire downs are superseding 
the little elms. Of the relatively few green crops potatoes are 
the most important; oats arc the principal grain. Permanent 
pasture covers a large area. Hill pasture is also extensive. 
Woollen doth and flannel manufacture have revived con¬ 
siderably. 

The fcimbrian railway, entering Montgomcry'shire in the 
north-east, by IJanymynech, crosses it to the soutli-west w'ilh 
branches to Llanfyllin, Westbury and Van. There is also a 
branch from Caersws to Glandyfi (Glandovey) junction, with 
the coastwise branch of the same company. 

The area of the ancient and administrative counties is 510,111 
acres, or 797 sq. m., with a population of 54,901 in iqoi. Many 
of the people know no English, and Welsh is everywhere the 
favourite speech. The county returns one member to parliament, 
and includes the Montgomery district of parliamentary boroughs; 
Llanfyllin (pop. 1632), Llanidloes (2770), Montgomery (1034), 
Machynlleth, Newtown and Welshpool (6121). The first three 
and last of these are municipal boroughs. The urban districts 
are: Newtown and Llanllwchaiam (6500), and Machynlleth 
(2038). The county is in the North Wales and Cheater circuit, 
assizes being held alternately at Newtown and Welshpool, 


Welshpool borough has a separate commisaion of the peace, 
but no separate court of quarter sessions. The ancient county 
(in Bangor, Hereford, and St Asaph 'diacem)ha» ^ eorieeiiartical 
parishes or districts, with ports of it others. 

History and Antiquities .—^The Wdsh name of Baldwyn’s 
town shire is taken from a Norman who did homage to William 
the Conqueror for this division of Wales. The English name 
is from Roger de Montgomery, earl of Shrewsbury (temp. William 
Rufus). At the coming of the Romans this county was part 
of the Ordovircs’ territory {Britannia seeunda), and there are 
remains of Roman encampments and fortifications at Caersws, 
Mathrafal, and near Montgomery. The roads connecting these 
stations can often be traced. Vestiges of a Roman camp kre 
visible near Welshpool. Machynlleth was perhaps the Roman 
Maglona. Remains of old British camps are to be seen at 
Dolarddyn, on Breidden hill and at Caereinion. There are 
many cairns and barrow.s. Crossing the county was the Via 
Devana, joined by other roads. From the Roman evacuation 
under Flavius Honorius (d. A.n. 423) litGc is known of 
Montgomery until Wales was subdivided into three districts at 
the dealli of Rhndri Fawr, when Montgomery was included in 
TowyaiPowys (jwenwytvwyn, Upper Powys), Powys Castle was 
founded in 1108. About the end of the nth century, probably, 
was built Baldwyn’s Castle, taken later by the Welsh and 
retaken by Roger de Montgomery. In 1345 Roger Mortimer 
held it. At Cartio, n m. from Newtown and 17 from Machynll¬ 
eth, a battle decisive of North Wales sovereignty was fought in 
946, and in 1081 the rightful heir, Gruffydd ab Cynan, together 
with Rhys ab Tudur, prince of South Wales, here killed in battle 
Trahacrn ab Caradoc, the usurjier, and most of his men. At 
Machynlleth is seen Owen Glendower’s senate house (1402) where 
he was crowned prince of Wales. 

MONTH (a common Teutonic word, cf. Ger. Mond, Du, 
maand, Dan. moaned, tic., and cognate with Lat. mensis, Gr.’ 

&c., in other branches of the Indo-Germanic family; 
all ultimately from the root seen in the word for the moon in 
nearly fill those languages), originally the period between two 
returns of the new moon; generally called a lunar and sometimes 
a synodic or illuminative month. The anomalistic month is the 
mean time taken by the moon in passing from one perigee to 
the next; the sidereal month is the mean time in which the moon 
makes a circuit among the stars; the/ro/iicoi month is the mean 
time in which the moon traverses 360° of longitude; the nodical 
or draconic month is the mean time taken by the moon in passing 
from one rising node to the next; the siiar month is one-twelfth 
of a tropical year. Tlie lengths of the various months arc 
.synodic - 29’5305g days; anomalistic = 27'5546o, sidereal =- 
27‘32 i 66, tropical = 27‘32i56, nodical « 27’2i222, solar « 
30-43685. (For the calendar months see CALKNnAR.) 

In law a month may mean either a lunar month, that is, a 
period of twenty-eight days, or a calendar month. At common 
law, “ month ” generally means a lunar month, although in 
mercantile matters it has been generally understood to mean 
a calendar month, hot there is no general exception giving it 
that meaning in commercial documents. It can only have 
that meaning w-here according to the ordinary' rules of construc¬ 
tion a secondar)' meaning can be admitted (Bruner v. Moore, 
iqo4, I Ch. 305). In bills of exchange or promissory notes 
month means a calendar month (Bills of Exchange Act 1882, 
s. 14 [4J). Where a servant is engaged subject to a month’s 
notice or payment of a month's wages month is interpreted 
as a calendar month (Uorrfon v. Potter, i F. & F. 644). In acts 
of parliament passed before the year 1850 month, unless other¬ 
wise specially interpreted, means lunar month, but in all acts 
passed since tliat date, month, unless words be added showing 
that lunar month was intended, means calendar month (Inter¬ 
pretation Act 1889, s. 3). In the rules of t^ie supreme court 
and in the county-court rules month means a calendar month. 
In mercantfle contracts in computing the period of a month 
the day from which the time is to begin to run is excluded, 
but in sentences of imprisonment the day on which the senteiwe 
begins is included, so that the numerically corresponding 
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day in the month in which the sentence expires would be 
excluded. 

HONTHOLOH, OHABLES TRISTi^, Makquis de (1782- 
1853), was born at Paris. He was trained for a military career, 
and in his tenth year shared in the expedition of Admiral Truguet 
to the coast of Sardinia. Entering the army in 1798, he rose 
with rapidity and avowed himself, when chej d'escadron in Paris 
at the time of the coup d’etat of Brumaire (November 1799), 
entirely devoted to Bonaparte. He served with credit in the 
ensuing campaigns, and distinguished himself at the battle 
of Aspem-Essling (May 1809) where he was wounded. At the 
end of that campaign on the Danube he received the title of 
codnt and remained in close attendance on Napoleon, who 
confided to him .several important duties, among others, a 
mission to the Archduke Ferdinand at Wurzburg. At the time 
of the first abdication of Napoleon at Fontainebleau (April ii, 
1814), Montholon was one of the few generals who advocated 
one more attempt to rally the French troops for the overthrow 
of the allies. After the second abdication (June 22, 1815) 
he with his wife accompanied the emperor to Rochefort, where 
Napoleon and his friends finally adopted the proposal, which 
emanated from Count Las Cases {(/.v.), that he should throw 
himself on the generosity of the British nation and surrender 
to H.M.S. “ Bcllerophon.” Montliolon afterwards, at Plymouth, 
asserted that the conduct of Captain Maitland of the 
“ Bellerophon ” had been altogether honourable, and that the re¬ 
sponsibility for the failure must rest largely with Las Cases. M on- 
tholon and his wife accompanied the c.\-emperor to St Helena. 
To Montholon chiefly, Napoleon dictated the notes on his career 
which form so interesting, though far from trustworthy, a 
commentary on the events of the first part of his life. Mon¬ 
tholon is known to have despised and flouted Las Cases, though 
in later writings hr afiected to laud his services to Napoleon. 
•With Gourgaud, who was no less vain and sensitive than himself, 
there was a standing feud, which would have led to a duel but 
for the express prohibition of Napoleon. Las Cases left the 
island in November i8if), and Gourgaud in January 1818; but 
Montholon, despite the departure of his wife, stayed on at 
Longwood to the end of the emperor’s life (May 1821), In 
a letter written to his wife he admitted that Napoleon died 
of cancer, though he afterwards encouraged the belief that death 
was due to a liver complaint aggravated by the climate and 
by the restrictions to which Napoleon was subjected. After 
that event Montholon and Bertrand became reconciled to Sir 
Hudson Lowe (?.».); but this did not prevent him, on his return 
to P'rance, from vilifying that much abused man. Colonel 
Basil Jackson found him very frank as to the politique de Lowp- 
wood which aimed at representing Napoleon as a martyr, and 
Sir Hudson Lowe as his persecutor. Montholon admitted that 
an “ angel from heaven as governor would not have pleased 
them,” Montholon had to spend many years in Belgium; 
and in 1840 acted as ‘‘ chief of staff ” in the ab.surd ” expedition” 
conducted by Louis Napoleon from London to Boulogne. He 
was condemned to imprisonment at Ham, but was released in 
1847; he then retired to England and published the Riciis de 
la captiviU de Napoleon d Ste Helene. In 1849 he became one 
of the deputies for the Legislative As.scmbly under the Second 
P'rench Republic. He died on the 21st of August 1853. 

See Recueil de pilces authenliques s«r le captij de Ste Upline : 
eutvi de lettres de MM .... te G^nirai Montholon. tS-c. (Paris, 
i82t); Mimoirea pour semnr d I'histoire de France sous NapoUon 
(oil. Gourgaud and Montholon, Paris, 182^; Eng. .ed., London, 
1823; new ed., Piiris, 1905); Ricits de la captiviU de 1 ‘empereur 
Napoli-on i ^ Hiiinr (2 vols., Paris, 1847). Also the Marquise 
de Monlholon's Souvenirs de Ste HHine, 1S/S-/6 (Paris, 1901). Of 
Montholon’s own writing.s the only one of note is De I'ArtnCe 
francaise (1834). For the conversations of Montholon with Basil 
Jackson in 1828, see Lieut.-Colonel Basil Jackson. Notes and 
Reminiscences oi a^taff Officer (London, 1903). ( |. Hu E.) 

NORTHS MIND, in medieval and later England a service 
and feast held one month after the death of anyone in his or her 
memory. Bede speaks of the day os commemoraiionis dies. 
These “ Minding days ” were of great antiquity, and were sur¬ 
vivals of the Norse minne at ceremonial drinking to the dead. 


“ Minnying Days,” says Blount, “ from the Saxon Lemynde, 
days which our ancestors called their Monthes mind, their Year’s 
mind and the like, being the days whereon their souls (after their 
deaths) were had in special remembrance, and some office or 
obsequies said for them, as Orbits, Dirges.” The phrase is still 
used in Lancashire. Elaborate instructions fur the conduct of 
the commemorative service were often left in wills. Thus, one 
Thomas Windsor (who died in 1479) orders that “on my moneth’s 
minde there be a hundred children within the age of sixteen years, 
to say for my soul,” and candles were to be burned before the 
rood in the parish church and twenty priests were to be paid by 
his executors to sing Placebo, Uirige, &c. In the correspondence 
of Thomas, Lord Cromwell, one in 1536 is mentioned at which 
a hundred priests took part in the Mass. Commemorative 
sermons were usually preached, the earliest printed example 
being one delivered by John Fisher, bishop of Rochester, on 
Margaret, countess of Richmond and Derby, in 1509. 

MONTILLA, a town of southern Spain, in the province of 
Cordova, 32 m. S. of the city of Cordova, by the Cordova- 
Bobadilla railway. Pop. (igoo), 13,603. The oil of the district 
is abundant and good; and it is the peculiar flavour of the pale 
dry light wine of Montilla that gives its name to the sherry known 
as Amontillado. Montilla was the birthplace of “ The Great 
Captain,” Gonzalo or Gonsalvo of Cordova (1453-15)5), and 
contains the ruined castle of his father, Pedro Fernandez de 
Cordova. 

MONTLOSIER, FRANCOIS DOMINIQUE DE REYNAUD,' 

Comte de (1755-1838), French publicist, was born at Clermont- 
Ferrand (Puy-de-Dome) on the 16th of April 1755, the youngest 
of a large family belonging to the poorer nobility. He was 
returned in 1791 to the Constituent Assembly, where he sat on 
the Royalist side, and he emigrated on its di.ssulution in Sep¬ 
tember 1701. He was received into the emigrant army at Cob- 
lentz after some protest against the Liberal leanings he had shown 
in the Assembly. After the cannonade of Valmy, he withdrew 
to Hamburg, and thence to London, where he avoided English 
society, moving exclusively among the French exiles. In his 
Courrier de Londres, published in London, hr advocated modera¬ 
tion and the abandonment by the exiles of any idea of revenge. 
He was recalled to Paris in 1801, with pernii.ssion to publish his 
paper in London. The Courrier was soon suppressed, neverthe¬ 
less, its editor being compensated by a comfortable sinecure in 
the ministry of foreign affairs. Next year he sold his pen to the 
government to edit the violent anti-English Bulletin de Paris. 
At Napoleon’s request he undertook an account of the ancient 
monarchy of France, which should serve as a justification for 
the empire. After four years’ labour Montlosier submitted 
his work to a specially appointed committee, by which it was 
rejected because of the stress laid on the feudal limitations 
of the royal authority. The work De la Monarchie jranpaise^ 
. . . ou recherches sur les anciennrs instilulwns fran(aises . . ^ 
el sur les causes qui oni amend la rivolulion . . . appeared in 
1814 in three volumes, a fourth and supplementary volume 
in the next year containing a preface hostile to Napoleon, 
His views were no more acceptable to Louis XVIII. than they 
had been to the emperor, and he devoted himself to agriculture 
until he was roused by the clerical and reactionary policy of 
Charles X. His anti-clerical Memoire d consuller sur un systime 
relipeux, politique . . . (1826) rapidly passed through eight 
editions. He had no part in the revolution of 1830, but 
supported Louis Philippe’s government and entered the 
House of Peers in 1832. He died on the 9th of December 
1838 at Blois. Ecclesiastical burial was denied him because he 
had refused to abjure his anti-clerical writings. 

Among his works should be mentioned ; Mimoires sur la rholuiion 
franfaise, le consulat, Vempire, la restoration, et les ^principaux 
Mnements qui I'ont suivie (z vols., 1829). 

MONTLUC (or Monluc), BLAISE DE LASSARAN-MA8SEN- 
c6mE, Seigneuk de (c. 1502-1577), marshal of France, was 
bom about 1502, at the family seat near Condom in the modem 
department of Gers. He was the eldest son, and his family 
was a good one, but, like most gentlemen of Gascony, he had to 
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trust to his sword. He served first as a private archer and 
man-at-arms in Italy, with Bayard for his captain, fought all 
through the wars of Francis I., and was knighted on the field of 
Cetisoles (1544), to which victory he had brilliantly contributed 
as adviser to the young duke of Enghien. Having apparently 
enjoyed no patronage, he was by this time a man of middle age. 
Thenceforward, however, his merits were recognized. His chief 
feat was the famous defence of Siena (1555), which he has told so 
admirably. When the religious wars broke out in France, Montluc, 
a staunch royalist, held Guyenne lor the king. Henry III. 
made him in 1574 marshal of France, an honour which he 
had earned by nearly half a century of service and by numerous 
wounds. He died at Estillac near Agen in 1577. Monlluc’s 
eminence above other soldiers of his day is due to his Commm- 
iaires de Messire Blaise de Montluc (Bordeaux, 1592), in which 
he described his fifty years of service (1521-1574). This book, 
the “ soldier’s Bible ” (or “ breviary,” according to others), as 
Henry IV. called it, is one of the most admirable of the many 
admirable books of memoirs produced by the unlearned gentry 
of France at that time. It is said to have been dictated, which 
may possibly account in some degree for the singular vivacity 
and picturesqueness of the style. 

The Commentaires are to be lound conveniently in the collection 
of Michaud and Poujoulat, but the standard edition is that of the 
Socii'lJ de I'histoire de France, ed. by M. de Ituble (5 vols., ihOs- 
1H72). See Hustow, Milttarieche Biugraphien, Bd. I. (Zurich, 1H58). 

MONTLIHJON, a town of central France, capital of an arron- 
dis.sement, and the most important industrial centre in the 
department of Allier. Bop. (1906),3i,.S88. It is situated on Ihe 
Cher, 50 m. S.W. of Moulins by the Orleans railway. The 
upper town, on an eminence on the right bank, consists of steep, 
narrow, winding streets, and preserves several buildings of the 
15th and i6th centuries; the lower town, traversed by the Cher, 
is the seat of the industries, which embrace the manufacture of 
glass, chemicals, mirrors, sewing-machines, and iron and steel 
production. The Commentry coal-mines and N^ris, a town 
with thermal springs, arc a few miles distant to the south-east. 
Of the churches, Notre-Dame is of the 15th century, St Pierre 
partly of the i2th and St Paul modem. The town-hall, with a 
library, occupies the site of an old Ursuline convent, and two 
other convents arc used as college and hospital. Overlooking 
the town is the castle rebuilt by houis II., duke of Bourbon, 
and taken by Henry IV. during ihe religious wars; it serves as 
a barracks. Montiu(,-on is the scat of a sub-prefect and has 
triliunals of first instance and of commerce, a board of trade 
arbitration, a chamber of commerce and a lycee. The town, 
which formed part of the duchy of Bourbon, was taken by the 
English in 1171, and by Philip Augustus in 1181; the English 
were beaten under its walls in the 14th century. 

MONTMORENCY, the name of one of the oldest and most 
distinguished families in France, derived from Montmorency, 
now in the department of Seinc-et-Oise, in the immediate 
neighbourhood of Enghien and St Denis, and about 9 m. 
N.N.W. of Paris. The family, since its first appearance in 
history in the person of Bouchard I., sire de Montmorency 
in the 10th century, has furnished six constables and twelve 
marshals of France, several admirals and cardinals, numerous 
grand officers of the Crown and grand masters of various knightly 
orders, and was declared by Henry IV. to be, after that of the 
Bourbons, the first house in Europe. Mattiiieu I., sire de 
Montmorency, received in 1138 the post of constable, and died in 
1160. His first wife was Aline, the natural daughter of Hemy' I. 
of England; his second, Adelaide or Alice of Savoy, widow of 
Lnuis VI. and mother of Louis VII., and according to Duchesne, 
he shared the regency of France with Suger, during the absence 
of the. latter king on the second crusade. Matthieu IT. had an 
important share in the victory of Bouvines (1214), and was made 
constable in 1218. During the reign of Louis VIll. he distin¬ 
guished himself chiefly in the south of France (Niort, La Rochelle, 
Bordeaux). On the accession of Louis IX. he was one of the 
chief supports of the queen-regent Blanche of Castile, and was 
successful in reducing all the vassals to obedience. He died in 


1230. His younger son, Guy, in right of his mother, became 
he^ of the house of Montmorency-Laval. Anne de Mont¬ 
morency (?.».), so named, it is said, after his godmother Anne 
of Brittany, was the first to attain the ducal title (1551). His 
eldest son, FRANCOisde Montmorency (1530-1579), was married 
to Diana, natural daughter of Henry II.; another son, Henri I. 
de Montmorency (1534-1614), who became due de Montmorency 
on his brother’s death in 1579, had been governor of Languedoc 
since 1563. As a leader of the party called the Politujues he 
took a prominent part in the French wars of religion. In 1593 
he was made constable, but Henry IV. showed some anxiety 
to keep him away from Languedoc, which he ruled like a sove¬ 
reign prince. Henry II. (1595-1632), son of duke Henr^ I., 
succeeded to the title in 1614, having previously been made grand 
admiral. He also was governor of Languedoc. In 1625 he 
defeated the French Protestant fleet under Soubise, and seized 
the islands of R6 and Oleron, but the jealousy of Richelieu 
deprived him of the means of following up these advantages. 
In 1628-1629 he was allowed to command against the duke of 
Rohan in I.angucdor; in 1630 he defeated the Piedmontese, and 
captured Prince Doria, at Avigliana, and took Saluzzo. In 
the same ymar he was created marshal. In 1632 he joined the 
party of Gaston, duke of Orleans, and placed himself at the head 
of the rebel army, which was defeated by Marshal Schomberg at 
Castelnaudary (Sept, i, 1632); severely wounded, he fell into 
the enemy’s hands, and, abandoned by Gaston, was executed 
as a traitor at Toulouse on the 30th of October. The title 
passed to his sister Chari.o'ite-Marcuerite, princess of 
Gond6. 

From the barons of Fosseux, a branch of the Montmorency- 
family established in Brabant in the 15th century, sprang the 
seigneurs de Boutteville, among whom was the duellist Fran9ois 
de Montmorency-Boutteville, who was beheaded in 1627. His 
son, Franfois Henri, marshal of France, became duke of Piney- 
Luxemburg by his marriage with Madeleine Charlotte Bonne 
Therisc de Clermont, daughter of Marguerite Charlotte de 
Luxemburg, durhesse do Pincy. Charles Franfois Fridiric, 
the sun of the marshal, was created duke of Beaufort in 1688 
and duke of Montmorency in 1689. In 1767 the title of duke 
of Beaufort-Montmorency passed by marriage to another branch 
of the Montmoreney-Fosseux. This branch becoming extinct 
in 1862, the title was taken by the due de Valcnguy, who be¬ 
longed to the Talleyrand-P6rigord family and married one of the 
two heiresses of this branch (1864). There were many other 
branches of the Montmorency family, among others that of the 
seigneurs of Laval (q.v.), a cadet branch of which received the 
title of duke of l.aval and settled on the estate of Magnac in 
1758. It is to this branch that Mathieu, due de Montmorency 
(1767-1826), diplomatist and writer, and tutor of Charles X.’s 
grandson, Henri, duke of Bordeaux, belonged. 

MONTMORENCY, ANNE, Due de (1493-1567), constable of 
France, was born at Chantilly, and was brought up with the 
future King Francis L, whom he followed into Italy in 1515, 
distinguishing himself especially at Marignano. In 1516 he 
became governor of Novara; in 1520 he was present at the 
Field of Cloth of Gold, and afterwards had charge of important 
negotiations in England. Successful in the defence of M6ziires 
(1521), and as commander of the Swiss troops in the Italian 
campaign of the same year, he was marie marshal of France in 
1522, accompanied F’rancis into Italy in 1524, and was taken 
prisoner at Pavia in 1525. Released soon afterwards, he was one 
of the negotiators of the Treaty of Madrid, and in 1530 recon¬ 
ducted the king’s sons into France. On the renewal of the war by- 
Charles V.’s invasion of France in 1536, Montmorency compelled 
the emperor to raise the siege of Marseilles; he afterwards 
accompanied the king of France into Picardy, and on the ter¬ 
mination of the Netherlands campaign mar<j|WrtM the relief of 
Turin. In 1538, on the ratification of the ten fete's’ truce, he 
was rewarded with the office of constable, but 1^^1541 he fell 
into disgrace, and did not return to public life until the accession 
of Henry II. in 1547. In 1548 he repressed the insurrections in 
the south-west, particularly at Bordeaux, with great severity. 
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and in 1549-50 ronducted tbe war in the Boulonnais, negotiating 
the treaty for the surrender of Boulogne on the 24th of 
March 1550. In 1551 his barony was erected into a duchy. 
Soon afterwards his armies found employment in the north-east 
in connexion with the seizure of Metz, Toul and Verdun by the 
French king. His attempt to relieve St Quentin resulted in his 
defeat and captivity (Aug. 10,1557), and he did not regain his 
liberty until the peace of (ateau-Cambrisis in 1559. Supplanted 
in the interval by the Guises, he was treated with coldness Ijy 
the new king, Francis II., and compelled to give up his master¬ 
ship of the royal household—his son, however, being appointed 
marshal by way of indemnity. On the accession of Charles IX. 
in f56o he resumed his offices and dignities, and, uniting with 
his former enemies, the Guises, played an important part in 
the Huguenot war of 1562. Though the arms of his party were 
victorious at Dreux, he himself fell into the hands of the enemy, 
and was not liberated until the Treaty of Amboise (March 19, 
1563). In 1567 he again triumphed at St Denis, but received 
the deathblow of which he died at Paris, on the i jth of 
March, 1567. 

Sec F, Docrue, Anne dc Monimorenev (Paris, 1885), and Annt, dm 
dt Montmonney (Paris, i88g). 

MONTMORENCY, MATHIEU JEAN FELICITY DE MONT- 
MORENCY-LAVAL, Due DE (1766-1826), French politician, 
was bom in Paris on the loth of July 1766. He served with his 
father, the vicomte de Laval, in Amcriea, and returned to France 
imbued with democratic opinions. Mathieu de Montmorency 
was governor of ('ompitigne when he was returned as deputy to 
the states-gencral in 1789, where be joined the Third Estate 
and sat on the left of the Assembly. He moved the abolition 
of armorial bearings on the 19th of June 1790. The dissolution 
of the Constituent Assembly in September 1791 set him free to 
join Liickner’s army on the frontier early in the next year. 
.After the revolution of the 10th of August he abandoned his 
revolutionary principles; and he took no part in politics under 
the empire. At the Restoration he was promoted marechal de 
camp, and aceompanied Louis XVIII. to Ghent during the 
Hundred Days. At the second restoration he was made a peer 
of France, and two years later received the title of viscount. 
He adopted strong reactionary and ultramontane views, and 
became minister of foreign affairs under VilHle in T821. He 
recommended armed intervention in Spain at the Congress of 
Verona in October 1822, but he resigned in December, Iteing 
compensated by the title of duke and the cross of the Legion of 
Honour in the next year. He wa.s elected to the French Academy 
in 1825, though he appears to have had small qualifications for 
the honour, and in the. next year became tutor to the six-year-old 
Henri, duke of Bordeaux (afterwards known as the comte de 
Chambord). He died two months after receiving this -last 
appointment, on the 24th of March 1826. 

See Vetillard, Notiv( sur la vie de M. Ic due McUhieu de Mont- 
mmency (Le Mane, 1S26), and. for his curious reMtions with Mmt 
de Stail, P. Gauber, Mathieu de Montmorency et Mme de Slael, 
d'aprts ies lettres inidites deM.de Montmorency a Mme Ntcher dt 
Sauisure (1908). 

MONTMORENCY, a town of northern France in the department 
of Seine-et-Oise, 2 j m. from the right bank of the Seine and urn. 
N. of Paris by rail. Pop. (1906), 5723. In the middle ages it 
was the seat of the family of Montmorency. There is a church 
built for the most part in the i6th century by Anne de Mont¬ 
morency. The town is a well-known resort of Parisians. To 
the north-east lies the fine forest of MontOiorency. Bleaching 
and dyeing and the manufacture of lime filaster, bricks and tiles 
are carried on. About a mile south-west lies Enghien-les-Bains 
(pop. 4925), the waters of which are used in cases of catarrh and 
skin disease. .otM 

MONTMOBUMIOjN, a town of western France, capital of an 
arrondissemoit in tl» department of Vienne, on the Gartempe, 
34 m. E.S.E. of Poitiers by rail. Pop. (1906), 3924. The 
ecclesiastical semmary occupies a buildi^ of the 12th century, 
formerly on Augusdnkn convent. The convent church is 
Romanesque instfleond there is a curious two-storeyed chapel 


of ocb^onal form, of the some period. The church of Notre- 
Dame is a combination of Romanesque and Gothic, dating from 
the 12th and 13th centuries. 

MONTHORIN DE SAINT H^REM, ARMAND MARO, Comte 
DE (1745-1792), French statesman, telonged to a cadet branch 
of a noble family of Auvergne. He was gentleman-in-waiting 
to Louis XVI. when dauphin, and was subsequently appointed 
ambassador at Madrid. From Madrid he was suddenly 
summoned to the governorship of Brittany, and in 1787 was 
appointed by the king to succeed Vergennes in the ministry 
of foreign affairs. Montmorin was a devoted admirer of Necker, 
whose influence at the court he was mainly instrumental in 
maintaining. He retired when Necker was dismissed on the 
i2th of July 1789, but on Necker’s recall after the taking of the 
Bastille again resumed his office, which he continued to hold 
till October 1791. Mirabeau {q.v.) had approached him so early 
as December 17.88, with a plan for the policy to be pursued by 
the court towards the new states-generul; hut Montmorin, 
offended by Mirabeau’s attacks on Necker and by hus Histoire 
secrete de la cour de Berlin, refused to see him. With the progress 
of the Revolution, however, this attitude was changed. The 
comte de la March was exerting himself to bring Mirabeau into 
touch with the court (see Mirabeau), and lor this purpose it 
was important to secure the assistance of Montmorin. The 
convenience of an understanding between the two men was 
obvious; and they were soon on the closest terms. While 
Montmorin continued minister in name, Mirabeau became so 
in fact. Montmorin did not dare to come to a decisisjn without 
consulting his m.asterful friend, but on the other hand neither 
Mirabeau nor La Marck were under any illusions as to the broken 
character of the reed on which they had perforce to lean. Mira¬ 
beau complained bitterly that Montmorin was “ slack ” (flasque) 
and a “ poltroon ” (gavache). On the other hand. La Marck 
thought that Montmorin's feebleness was occasionally u.soful 
in restraining Mirabeau’s impetuosity. 'J'he death of Mirabeau 
in April 1791 was a severe blow to Montmorin, the difficulty of 
whose position was enormously increased after the flight*of 
the royal family to Varennes, to which he was not privy. H# was 
forced In resign office, hut still continued to advise Louis, and 
was one of the inner circle of the king's friends, called by the 
revolutionists “the Austrian Committee.” In June 1792 his 
papers were seized at the foreign office, without anything in¬ 
criminating being discovered; in July he was denounced, and 
after the 10th of August was proscribed. He took refuge in the 
house of a washerwoman, but was discovered, haled before the 
Legi.slative Assembly, and imprisoned in the Abbavc, where he 
perished in the September massacres. His relative, Louis Victor 
Henri, marquis de Montmorin de Saint Hercm, head of the 
elder branch, also perished in the massacre. 

Sw A. Barfloiix, Pauline de Montmorin, cotniesst de Beaumont: 
Btudes sur la fin du xnm' siich (Paris, 1884), for a defence of Mont¬ 
morin's policy; !'■. Masson, Le Jtepartement des affaires Htanf’eres 
pendant la revolution, lySy-iSo^, ch. ii. (Paris, 1877); A. de Bacourt, 
Correspondance entre Mirabeau et le comte de La March, lySiy lygi 
(3 vols., Paris, 1841), contains many letters of Montmorin; " Corre¬ 
spondence of the Comte de Moustier with the Comte de Montmorin," 
in the Amer. Biet. ftev., vul. viii. (1902-1903). 

MONTORO, a town of southern Spain, in the province of 
Cordova, 27 m. E. by N. of the city of Cordova, on the Madrid- 
Cordova railway. Pop. (1900), 14,581. Montoro was the £/>ora 
of file Romans, and became an important Moorish fortress in the 
middle ages, but it has been largely modernized. It stands oil a 
rocky peninsula on the south bank of the Guadalquivir, here 
crossed by a fine bridge of four arches dating from the i6th 
century. Oil i.s largely manufactured, and there is considerable 
trade in timber, agricultural produce and livestock. 

KONTPEUER, a city, the capital of Vermont, ILS-A., and 
the county-seat of Washington county, on the Winooski River, 
40 m. (by rail) E.S.E. of Burlington. Pop. (1900), 6266, of whom 
952 were foreign-born. Montpelier is served by the Central 
Vermont and the Montpelier & Wells River railways. Barre 
granite is mined extensively in the vicinity, and the city manu¬ 
factures marble and granite products, flour, lumber, saddlery. 
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hardware and wtxxi'working machinery. The principal building 
is the atate-house, crowned by a statue of Agriculture by 
Larkin G. Mead. The state-house was first occupied in 1836. 
It was almost completely destroyed by fire m 1857, and was 
subsequently rebuilt and enlarged. Other prominent features 
of the city are the United States government building, the 
county court-house, the Montpelier seminary and the Wood 
art gallery, a collection consisting principally of paintings by 
Thomas Waterman Wood (1823-1903), a native of Montpelier. 
The township of Montpelier, named from the city in France, was 
granted to a company of sixty proprietors in 1780. The first 
permanent settlement was made in 1787; and the township was 
organized in 1791 under a charter of 1781, replaced by another 
in 1804. In 1805 it was selected as the capital of the state, 
and in 1808 the legislature met here for the first time. At 
first the township was a part of Orange county, but in 1810 
Washington county was created, and in 1811 Montpelier became 
the scat of government of the new county. In 1849 East 
Montpelier was set apart as a separate township, and in 1894 
the township of Montpelier was chartered as a city. 

MONTPELLIER, a town of southern France, capital of the 
department of Hcrault, about 7 m. from the Mediterranean, and 
31 m. S.W. of Nimes on the Paris-Lyon railway between that 
town and Cette. Pop. (1906), 05.983. Montpellier, the seat of u 
university and the principal place of lower Languedoc, is situated 
in a fruitful plain less than a mile from the right bank of the 
small river Lez. Composed for the most part of narrow winding 
streets, the town has at the same time several spacious thorough¬ 
fares and some fine squares and promenades, notably the much- 
frequented Place dc la Comedie, the Esplanade and the Peyrou. 
The last terminates in a terrace commanding a magnificent 
view of the coasts of the Mediterranean, and of the Pyrenees 
and Alps. On the terrace is situated the reservoir of the town, 
the water being brought from a distance of about 8 m. by an 
aqueduct. In the centre of the .square is an equestrian statue 
of Louis XIV., while opposite the entrance is the Porte do 
Peyrou, a triumphal arch erected at the end of the 17th century to 
commemorate the achievements of Louis XIV. The Boulevard 
Henri IV. to the north leads past the botanical garden, founded 
in 1593 and thus the olde.st in France, the medical college, and 
the cathedral; to the east the Rue Nationale leads to the palace 
of justice, the prefecture, and the citadel. The cathedral 
(14th centur)'), which until ]53() was the church of a Benedictine 
monastery, suffered severely during the religious wars, and 
about the middle of the 19th century the choir and one of the 
four towers at the angles of the nave were rebuilt in the style 
of the i3lh century. The monastery, after being converted 
into the bishop’.s palace, has since 1795 been occupied by the 
famous medical school. A galler\' devoted to the portraits of 
professors since 1239 contains one of Rabelai.s. Close to the 
medical school is the Tour des Pins, the chief relic of the medieval 
fortifirntion.s. The museum (Musee Fahrc) contains rich collec¬ 
tions of Italian, Flemish, Dutch and modern French paintings 
and of French sculptures. Its nucleus was the collection given 
to it by the painter F. X. P. h'ahre (176^-1837), born at Mont¬ 
pellier. The principal public buildings are the palace of justice— 
a modern structure, the theatre and the prefecture, also modern. 
Montpellier possesses old houses of the 15th and i6th centuries. 
The Lez is canalized so as to connect Montpellier with the canal 
du M idi and with the sea at Palavas. The town has a consider¬ 
able trade in wine, brandy, fruit and silk. The principal indus¬ 
trial establishment is a manufactory for candles and soap. 
There are also tanneries, di.stillcries and manufactories of cotton 
and woollen goods, chemicals, casks, hosiery' and chocolate. 
The town is the centre of an acadimie (educational division) 
and has long been renowned as a seat of learning. Montpellier 
univer.sity comprises faculties of medicine, law, science and 
letters, and a higher school of pharmacy. Montpellier is also 
the seat of a bishop and a prefect, of courts of appeal and 
assizes, tribunals of first instance and of commerce, a chamber of 
commerce, a board of trade arbitration, and headquarters of 
the XVI. army corps. 
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Montpellier first rose into importance after the destruction erf 
Maguelonne by Charles Martel in 737. In the loth century it 
consisted of two portions, Montpellier and Montpelli^ret, held 
from the bishops of Maguelonne by the family of Guilhem. 
The Guilhems were succeeded, through marriage, by the house 
of Aragon, a member of which in 1349 sold his rights to Philip 
of Valois, Montpelliiret having already in 1292 been ceded to the 
Crown by the bishops. In 1141 Montpellier acquired a charts' 
afterwards materially extended, and the same century saw the 
rise of its school of medicine. Several of the ablest teachers of 
that school were members of an important Jewish colony estab¬ 
lished in the town. It had a school of law in 1160, and a univer¬ 
sity was founded by Pope Nicholas IV. towards the close of*the 
13th century. Louis IX. granted to Montpellier the right of 
free trade with the whole of the kingdom, a privilege which 
greatly increased its prosperity. The importance of the town 
was enhanced when the bishopric of Maguelonne was transferred 
thither in 1536. During the wars of religion the town was a 
strongluild of the Protestants, who captured it in 1567. It 
strenuously supported the duke of Rohan in his revolts and in 
1622 only succumbed to Louis XIII. after a siege of eight 
months. In 1628 the duke was defeated there and the walls 
of the town were razed, the royal citadel, built in 1624, l>eing, 
however, spared. Louis XII 1 . made Montpellier the seat of 
one of the generaliles of Languedoc, and the states of that 
province met there during the 17th and i8th centuries. 

See A. C. Germain, Hiatoire ciu commerce cle Monipellier anUrieure- 
ment t> I'ouverttire du port de Cette (2 vols.. Montpellier, iSOi), and 
Histoire de la commune de Montpellier (3 vols., Montpellier, 1851); 
Aigreleuille, Histoire de la ville de Montpellier (4 vols., Montjiclliei, 
1875- i88j). 

MOMTPENSIER, CpUNTS AND DUKES OF. The French 
lordship of Montpensier (department of Puy-de-D6me), which 
became a countship in the 14th century, was sold in 1384 by 
Bernard and Robert de Ventadour to John, duke of Berry, whose 
daughter Marie brought the countship to her husband, John I., 
duke of Bourbon^ in 1400. The countship was subsequently held 
by Louis de Bourbon, younger son of Duke John, and by his 
descendants up to Charles de Bourbon-Montpensier, the famous 
constable, who became duke of Bourbon by his marriage with 
his cousin, Suzanne de Bourbon, in 1505. Confiscated by King 
Francis 1 ., the countship was restored in 1538 to Louise dc 
Bourbon, sister of the constable, and widow of the prince de 
I.a Roche-sur-Yon, and to her son i^ruis (1513-1582), and was 
erected into a duchy in the peerage of France {duche-pairit) 
in 1539. Marie, daughter and heire.ss of Henri de Bourbon, 
duke of Montpensier, brought the duchy to her husband Gaston, 
duke of Orleans, brother of Louis XIIL, whom she married in 
1626, and their daughter and heire.ss (.sec below), known as 
“ I.a Grande Mademoiselle,” was duchess of Montpensier. The 
title subsequently remained in the Orleans family, and was 
borne in particular by Antoine Philippe (1775-1807), son of 
Philippe “ Egaliti,” and Antoine Marie Philippe Louis (1824- 
1890), son of King Louis Philippe and father-in-law of King 
Alphonso XII. of Spain. 

MONTPENSIER, ANNE MARIE LOUISE D’ORLEANS, 

Duchesse de (1627-1693), French memoir-writer, was bom at 
the Louvre on the zglh of May 1627. Her father was Gaston of 
Orleans, “ Monsieur,” the brother of Louis XIII. Her mother 
was Marie de Bourbon, heiress of the Montpensier family. 
Being thus of the blood-royal of France on both sides, and heiress 
to immense property, she appeared to he very early destined to a 
splendid marriage. It was perhaps the greatest misfortune of 
her life that “ la grande mademoiselle ” was encouraged to look 
forward to the throne of France as the result of a marriage with 
Louis XIV., who was, however, eleven years her junior. Ill- 
hick, or her own wilfulness, frustrated numerous plans for marry¬ 
ing her to persons of exalted station, includiitg even Charles II. 
of England, then prince of Wales. She was just of age when the 
Fronde broke out, and, attributing as she did her disappointments 
to Mazarin, she sympathized with it not a little. In the new or 
second Fronde she not only took nominal command of one of the 
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and in 1549-50 ronducted tbe war in the Boulonnais, negotiating 
the treaty for the surrender of Boulogne on the 24th of 
March 1550. In 1551 his barony was erected into a duchy. 
Soon afterwards his armies found employment in the north-east 
in connexion with the seizure of Metz, Toul and Verdun by the 
French king. His attempt to relieve St Quentin resulted in his 
defeat and captivity (Aug. 10,1557), and he did not regain his 
liberty until the peace of (ateau-Cambrisis in 1559. Supplanted 
in the interval by the Guises, he was treated with coldness Ijy 
the new king, Francis II., and compelled to give up his master¬ 
ship of the royal household—his son, however, being appointed 
marshal by way of indemnity. On the accession of Charles IX. 
in f56o he resumed his offices and dignities, and, uniting with 
his former enemies, the Guises, played an important part in 
the Huguenot war of 1562. Though the arms of his party were 
victorious at Dreux, he himself fell into the hands of the enemy, 
and was not liberated until the Treaty of Amboise (March 19, 
1563). In 1567 he again triumphed at St Denis, but received 
the deathblow of which he died at Paris, on the i jth of 
March, 1567. 

Sec F, Docrue, Anne dc Monimorenev (Paris, 1885), and Annt, dm 
dt Montmonney (Paris, i88g). 

MONTMORENCY, MATHIEU JEAN FELICITY DE MONT- 
MORENCY-LAVAL, Due DE (1766-1826), French politician, 
was bom in Paris on the loth of July 1766. He served with his 
father, the vicomte de Laval, in Amcriea, and returned to France 
imbued with democratic opinions. Mathieu de Montmorency 
was governor of ('ompitigne when he was returned as deputy to 
the states-gencral in 1789, where be joined the Third Estate 
and sat on the left of the Assembly. He moved the abolition 
of armorial bearings on the 19th of June 1790. The dissolution 
of the Constituent Assembly in September 1791 set him free to 
join Liickner’s army on the frontier early in the next year. 
.After the revolution of the 10th of August he abandoned his 
revolutionary principles; and he took no part in politics under 
the empire. At the Restoration he was promoted marechal de 
camp, and aceompanied Louis XVIII. to Ghent during the 
Hundred Days. At the second restoration he was made a peer 
of France, and two years later received the title of viscount. 
He adopted strong reactionary and ultramontane views, and 
became minister of foreign affairs under VilHle in T821. He 
recommended armed intervention in Spain at the Congress of 
Verona in October 1822, but he resigned in December, Iteing 
compensated by the title of duke and the cross of the Legion of 
Honour in the next year. He wa.s elected to the French Academy 
in 1825, though he appears to have had small qualifications for 
the honour, and in the. next year became tutor to the six-year-old 
Henri, duke of Bordeaux (afterwards known as the comte de 
Chambord). He died two months after receiving this -last 
appointment, on the 24th of March 1826. 

See Vetillard, Notiv( sur la vie de M. Ic due McUhieu de Mont- 
mmency (Le Mane, 1S26), and. for his curious reMtions with Mmt 
de Stail, P. Gauber, Mathieu de Montmorency et Mme de Slael, 
d'aprts ies lettres inidites deM.de Montmorency a Mme Ntcher dt 
Sauisure (1908). 

MONTMORENCY, a town of northern France in the department 
of Seine-et-Oise, 2 j m. from the right bank of the Seine and urn. 
N. of Paris by rail. Pop. (1906), 5723. In the middle ages it 
was the seat of the family of Montmorency. There is a church 
built for the most part in the i6th century by Anne de Mont¬ 
morency. The town is a well-known resort of Parisians. To 
the north-east lies the fine forest of MontOiorency. Bleaching 
and dyeing and the manufacture of lime filaster, bricks and tiles 
are carried on. About a mile south-west lies Enghien-les-Bains 
(pop. 4925), the waters of which are used in cases of catarrh and 
skin disease. .otM 

MONTMOBUMIOjN, a town of western France, capital of an 
arrondissemoit in tl» department of Vienne, on the Gartempe, 
34 m. E.S.E. of Poitiers by rail. Pop. (1906), 3924. The 
ecclesiastical semmary occupies a buildi^ of the 12th century, 
formerly on Augusdnkn convent. The convent church is 
Romanesque instfleond there is a curious two-storeyed chapel 


of ocb^onal form, of the some period. The church of Notre- 
Dame is a combination of Romanesque and Gothic, dating from 
the 12th and 13th centuries. 

MONTHORIN DE SAINT H^REM, ARMAND MARO, Comte 
DE (1745-1792), French statesman, telonged to a cadet branch 
of a noble family of Auvergne. He was gentleman-in-waiting 
to Louis XVI. when dauphin, and was subsequently appointed 
ambassador at Madrid. From Madrid he was suddenly 
summoned to the governorship of Brittany, and in 1787 was 
appointed by the king to succeed Vergennes in the ministry 
of foreign affairs. Montmorin was a devoted admirer of Necker, 
whose influence at the court he was mainly instrumental in 
maintaining. He retired when Necker was dismissed on the 
i2th of July 1789, but on Necker’s recall after the taking of the 
Bastille again resumed his office, which he continued to hold 
till October 1791. Mirabeau {q.v.) had approached him so early 
as December 17.88, with a plan for the policy to be pursued by 
the court towards the new states-generul; hut Montmorin, 
offended by Mirabeau’s attacks on Necker and by hus Histoire 
secrete de la cour de Berlin, refused to see him. With the progress 
of the Revolution, however, this attitude was changed. The 
comte de la March was exerting himself to bring Mirabeau into 
touch with the court (see Mirabeau), and lor this purpose it 
was important to secure the assistance of Montmorin. The 
convenience of an understanding between the two men was 
obvious; and they were soon on the closest terms. While 
Montmorin continued minister in name, Mirabeau became so 
in fact. Montmorin did not dare to come to a decisisjn without 
consulting his m.asterful friend, but on the other hand neither 
Mirabeau nor La Marck were under any illusions as to the broken 
character of the reed on which they had perforce to lean. Mira¬ 
beau complained bitterly that Montmorin was “ slack ” (flasque) 
and a “ poltroon ” (gavache). On the other hand. La Marck 
thought that Montmorin's feebleness was occasionally u.soful 
in restraining Mirabeau’s impetuosity. 'J'he death of Mirabeau 
in April 1791 was a severe blow to Montmorin, the difficulty of 
whose position was enormously increased after the flight*of 
the royal family to Varennes, to which he was not privy. H# was 
forced In resign office, hut still continued to advise Louis, and 
was one of the inner circle of the king's friends, called by the 
revolutionists “the Austrian Committee.” In June 1792 his 
papers were seized at the foreign office, without anything in¬ 
criminating being discovered; in July he was denounced, and 
after the 10th of August was proscribed. He took refuge in the 
house of a washerwoman, but was discovered, haled before the 
Legi.slative Assembly, and imprisoned in the Abbavc, where he 
perished in the September massacres. His relative, Louis Victor 
Henri, marquis de Montmorin de Saint Hercm, head of the 
elder branch, also perished in the massacre. 

Sw A. Barfloiix, Pauline de Montmorin, cotniesst de Beaumont: 
Btudes sur la fin du xnm' siich (Paris, 1884), for a defence of Mont¬ 
morin's policy; !'■. Masson, Le Jtepartement des affaires Htanf’eres 
pendant la revolution, lySy-iSo^, ch. ii. (Paris, 1877); A. de Bacourt, 
Correspondance entre Mirabeau et le comte de La March, lySiy lygi 
(3 vols., Paris, 1841), contains many letters of Montmorin; " Corre¬ 
spondence of the Comte de Moustier with the Comte de Montmorin," 
in the Amer. Biet. ftev., vul. viii. (1902-1903). 

MONTORO, a town of southern Spain, in the province of 
Cordova, 27 m. E. by N. of the city of Cordova, on the Madrid- 
Cordova railway. Pop. (1900), 14,581. Montoro was the £/>ora 
of file Romans, and became an important Moorish fortress in the 
middle ages, but it has been largely modernized. It stands oil a 
rocky peninsula on the south bank of the Guadalquivir, here 
crossed by a fine bridge of four arches dating from the i6th 
century. Oil i.s largely manufactured, and there is considerable 
trade in timber, agricultural produce and livestock. 

KONTPEUER, a city, the capital of Vermont, ILS-A., and 
the county-seat of Washington county, on the Winooski River, 
40 m. (by rail) E.S.E. of Burlington. Pop. (1900), 6266, of whom 
952 were foreign-born. Montpelier is served by the Central 
Vermont and the Montpelier & Wells River railways. Barre 
granite is mined extensively in the vicinity, and the city manu¬ 
factures marble and granite products, flour, lumber, saddlery. 
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few remiuning relics of the days of French rule< This ancient 
building is now used for the offices of the Order of Sulpicians, 
founded by the Abb 4 Olier in the early half of the 17th century. 
This zealous enthusiast had sent out Paul de Chomedy, sieur de 
Maisonneuve, in 1641 to establish the missionary enterprise 
which afterwards developed into the city of Montreal, and six 
years later the Abb£ de Quelus, with three devoted companions, 
landed at Ville-Marie de Montreal and laid the foundations of 
the future powerful Order of Sulpicians. The seigneury of 
Montreal, acquired by Olier in 1640, is still held by the Sulpi¬ 
cians, and as they have retained large blocks of land in the heart 
of the city as well as elsewhere on the island, these “ Gentlemen 
of the Seminan,',” as they were locally called, rank among the 
wealthiest societies in .America. The head offices of the Bank 
of Montreal face Notre Dame church, on the north of the Place 
d’Armes, and several other of the leading banking institutions 
of the city have their quarters in the immediate neighbourhood. 
In the Place d’Armes itself stands a striking figure in bronze 
erected to the memory of the founder of Montreal, Maisonneuve. 
At the base arc a series of bas-reliefs setting forth historical 
incidents connected with the early history of the town. The 
monument is the work of a Canadian sculptor, Louis Philippe 
Hubert, C.M.G. The Roman Catholic cathedral of St James 
stands upon Dominion Square. It is an almost exact reproduc¬ 
tion, reduced to one-half the scale, of St Peter’s at Rome. The 
building, projected by the late Archbishop Bourget to replace 
the old church on St Denis street de.stroyed in the great fire 
of 1852, was begun in 1868. On the west of the square stand 
the Windsor Street station of the Canadian Pacific railway; 
St George’s (Anglican) church, which possesses a fine cliinie of 
bells; and the Windsor Hotel. A statue of Sir John Macdonald 
occupies the centre of the square. Close to the historic Bon- 
secours Market stands the church of Notre Dame de Bonsecours, 
founded by Sister Marguerite Bourgeois in 1673 as a sanctuary 
for a miraculous statue of the Virgin. The original church was 
burned in 1754, and the present building, erected in 1771, an 
example of Norman architecture transplanted to the New World, 
narrowly escaped destruction to make room for a railway 
station. Curiously enough, it remained for a number of English 
Protestants to secure the preservation of this relic of the French 
period. Jacques Cartier Square, adjoining Bonsecours Market, 
is notable for its column and statue of Nelson, erected in 1808. 
As the Roman Catholic cathedral owes its existence lo the 
energy and cnthusia.sm of Archbishop Bourget, so Qirist Church 
cathedral must always be associated with the name of the first 
resident Anglican bishop of Montreal, Dr I'ulford. The church 
is a fine example of the Early English style of architecture. 
Beside it stands a memorial of Bishop Fulford, modelled after 
the famous Martyr’s Memorial at Oxford. 

The mixture of races and creeds, which is so striking a charac¬ 
teristic of Montreal life, has not only endowed the city with many 
beautiful churches, but also with varieties of philanthropic insti¬ 
tutions. Each of the several national societies—St George’s, 
St Andrew’s, St Patrick’s, and that of the E'cench-Canadian 
patron saint, St Jean Baptiste, to mention no others—looks after 
the welfare of its own adherents. Of the several hospitals, the 
most venerable is the Hotel Dieu, founded in 1644 by Mme de 
Bouillon, a French lady of high rank. The original building, 
in the early days of Ville Marie, stood without the fort, and was 
fortified to withstand the attacks of the Iroquois. The site is 
now covered by a block of warehouses on St Paul Street. The 
present buildings, completed in 1861, contain both a hospital 
and nunnery. The Order of the Grey Nuns, founded by a 
Canadian lady, Mme d'Youville, in 1737, cares for hundreds 
of foundlings and aged and infirm people in the great hospital 
in Guy Street. The Montreal General hospital was founded in 
1819 by public subscription, and the Royal Victoria hospital 
is a monument to the generosity of Lord Strathcona and Lord 
Mount-Stephen. Besides these should be mentioned the 
Notre Dame, the Western and the Children’s Memorial hospitals. 
Separate hospitals for contagious diseases are maintained both 
by the Roman Catholics and Protestants. 
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Montreal provides for the education of its young people through 
two distinct systems of public schools, one for Roman Catholics, 
the other for Protestante, each governed by a board of commis¬ 
sioners. The schools are maintained by an annual tax based 
upon the assesment, two-fifths of i % being levied upon the 
ITotestant section of the community for the support of the 
Protestant schools, and one-quarter of i % upon the Catholics 
for their schools. Unlike the neighbouring provinces of Ontario, 
Quebec mokes no provision for a state university. But James 
McGill (1744-1813) left property, valued at the time of his death 
at 1^30,000, for the foundation of a university, one college of 
which was to bear his name. A royal charter conferring uni¬ 
versity powers was obtained in 1821. During early years slow 
progress was made, but with the appointment of Sir William 
Dawson as principal, in 1855, the institution entered on a career 
of prosperity. It now embraces five faculties: arts, applied 
science, law, medicine, agriculture, and comprises the following: 
McGill College, Montred, the original foundation; the Royal 
Victoria College for Women, Montreal, built and endowed by 
Lord Strathcona; four affiliated theological colleges in Montreal; 
the Macdonald College, erected and endowed by Sir William 
C. Macdonald, at Ste Anne de Bellevue, 20 m. from the city; 
the McGill University College of British Columbia, Van¬ 
couver, B.C.; and three affiliated colleges: Stanstead Wesleyan 
College, Stanstead, P.Q.; Victoria College, Victoria, B.C.; Alberta 
College, Edmonton. The finely-equipped Macdonald scientific 
laboratories, with the Redpath Museum and University Library 
(114,000 vols. in 1907), form part of a noble group of buildings 
on the campus in Montreal. Disastrous fires in April 1907 
wiped out two buildings and de.stroyed the splendid medical 
museum, but the plans for rebuilding provided for further 
extension and improvement. Previous to the fires the property 
of the university in buildings in Montreal, including equipment 
and endowment, was valued at |0,000,000. 

The French university of Laval, the chief seat of which is in the 
city of Quebec, also maintains a branch at Montreal, established 
in 1877. It embraces the faculties of arts, law, medicine and 
theology, the latter conducted through the Seminary of St 
Sulpiec. The college library has been enriched by a rare collec¬ 
tion of Canadian hooks and manuscripts, bequeathed by Judge 
Louis I''ran9oLs Georges Baby (1834-1906), of Montrei. The 
medical school, which now occupies a portion of the university 
building, formerly held its sessions in the historic Chateau de 
’Ramesay, built by the Chevalier de Ramesay, governor of 
Montre^, in 1704, and occupied after the conquest by the British 
governors of Canada, until the stoning of l^rd Elgin and the 
burning of the Parliament Buildings in 1849 brought about the 
removal of the scat of government from Montreal. The Chateau 
de Ramesay is now the fitting home of a public collection of 
historic relics. Of other educational institutions in the city the 
most important is St Mary's College, founded in 1848 by the 
Jesuits, and removed to the present building in 1855. The 
archives boast a notable collection of early Canadian manu¬ 
scripts, upon which Francis Parkman drew in preparing his 
histories of New France. 

Montreal’s position as the chief doorway of the outgoing and 
incoming trade of the Dominion is largely due to the foresight of 
her great merchants. With the gradui opening up of means 
of communication by land and water, and the devdopment of 
her facilities for handling the exports and imports of the country, 
the city has increased rapidly in importance, until to-day one- 
third of the imports of the Dominion come through Montreal, 
and nearly 30 % of the exports. In shipments of grain Montreal 
has outstripped all her rivals on the continent except New 
York and New Orleans, and the building of the Georgian Bay 
canal will, by materially shortening the di.stance between the 
western grainfields and European markets, give her a very 
considerable advantage over both these ports. * In dairy produce 
she is already the chief export centre of the continent. Montreal is 
also the financial centre of Canada, and in it arc to be found the 
head offices of more than 25 important banks, of the leading insur¬ 
ance companies, and of the two greatest railways of the country* 
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Hoatnid is governed by a mayo# and 36 aldermen, el^ed. 
every two 3reai& The city returns 5 members to the Dominion 
House of Commons and 6 to the Provincial Legislature of 

Quebec. ^ 

The population of Montreal, accordmg to the census of 1901, 
was 366,886. With the suburbs, it was estimated in 1907 at 
over 405,000, about three-fifths French. 

The history of the town is steeped in romance. From that first 
remarkable scene, so graphically described by Francis Parkman, 
when, on the i8th of May 1642, Maisonneuve and his little band 
of religious enthusiasts landed upion the spot where the Montreal 
Custom House now stands, .-md planted, in the words of the 
saintly Dumont, a grain of mustard seed destined to overshadow 
the land, the history of the town was to be intimately associated 
with missionary enterprise and such missionary heroism as the 
world has rarely seen. Montreal began as a religious colony, 
but its very situation, on the outer confines of civilization and at 
the door of the Iroquois country, forced it to become a military 
settlement, a fortified town with a military garrison. Similarly 
its position, even then an ideal one from a commercial point of 
view, made it the dominating centre of the fur-trade. For a 
hunted years alter its foundation these three influences held 
sway, more or less mutually antagonistic, the streets of Montreal 
presenting an animated picture of sombre priests and jovial 
soldiers, savage hunters in their native finery and more 
than half-savage fur traders. Within another hundred years, 
although both priests and soldiers were still to be seen on 
her streets, tliey had become but atoms in a larger and more 
varied population. The fur trader of N cw France, merged after 
the conquest in the fur trader of the North West Company— 
which had its origin in Montreal—remained for a time the one 
picturesque survival of earlier and more romantic days. Finally, 
he too disappeared in the multiform and strenuous life of the 
modern city. 

Bibuogkaphy. —Francis Parkman, Jesvit.i in North Amrica 
and The Old Rigtme in Canada (Boston, new cU,, 1902); Newton Bos- 
moith, Hochelaga dcpicta (Montreal, 1846: rppr. Toronto, 1901); A, 
Sandham, Montreal Past and Present (Montreal, 1870); W. D. 
Lighthall, Montreal after Tvio Hundred and Fifty Years (Montreal, 
1892); N. M. Hinshelwood, Montreal and Vicinity (Montreal, 1904); 
S. £. Dawson, Handbook for the City of Montreal (Montre^, 
1888); A. laiblond dc Bruraath, Histoire populaire de Montrial 
(Montreal, 1890): H. Beaugrand, Le Montreal (Montreal, 

1884); Dollier dc Casson, Histoire du Montrial, ibfn-ibyo (Mont¬ 
real, 1868); ]. D. Borthwiefc, Montreal, its history, A-c. (Montreal, 
1875). (1- J. B.) 4 

HONTRESOR, CLAUDE DEBODRDEI1XE,Cumte DE(r. 1606- 
1663), French intriguer and memoir-writer, was the grand¬ 
nephew of Pierre de Brantfime. He was the second favourite 
of Gaston, duke of Orleans, the weak brother of Louis XIII., 
succeeding Antoine de Laago, due de Puylaurens, in this pmation 
in 1635. He planned the assassination of Cardinal Richelieu at 
the camp of Amiens in 1636, a plan which failed through the 
cowardice of Orleans. Montnisor was obliged tn spend the next 
six years on his estate, but in 1642 he entered into the plot of 
Cinq Mars against Richelieu. On its failure he escaped to 
England, but his estates were confiscated. Returning after 
Richelieu’s death, he entered into the intrigues op the period 
just preceding the Fronde, and was imprisoned in the Bastille, 
then in Vincennes, having risked his safety by coming back from 
exile in Holland to aid the duchess of Qievreuse. Mazarin 
attempted to win him over in vain, but in 1653 he m^e his 
submission to the victorious minister, and from that time on 
played no part in public life. He had three children by Mile de 
Guise, with whom he had a lasting liaison. 

His Mimoires have preserved his name from the oblivion other¬ 
wise awaiting such intriguers; tliey are written with naive frankness 
and are extremely interesting. They are printed by A. Petitot 
and Monmerqui in Collection des mimoires relatifs i I'histoire 
de France (Paris, ^876). 

HONTREUIL, OERBERT DE (fl. 13th century), French 
tretwere, author of the Roman de la violeUe. He dedicated his 
poem(r. i22i)to the Countess Marie of Ponthieu, wife of Simon, 
count of Dammaitin and a niece of Philip Augustus. The coilnt 


Gened de Nevers of the story stakes his domsins ob the fidelity 
of his wife Euiiant. Lisiard by calumniating Euriant wins the 
wager, but in the end the traitor is otposed, and, after many 
adventures, Euriant is reinstated. Another version of the story 
is given in the Roman du comie it Poitiers and in the tale in the 
Decameron (ii. 9) on which Shakespeare fouitded Cymielint. 
Lyrics are inserted in the narrative of the Reman de la violeUe, 
as they had been in the Conte de la rose (1200), known also as 
GuiUaimt de Dole. A prose version, dating from the early 15th 
century, provided Wilhelmine de Chizy with the material for her 
libretto of Weber’s (^>era, fittrysfil/ie (1823). 

See Hist. lilt, de la France, xxii. 782. xviii. 760, xxli. 826; is 
Comte de Poitiers (ed. F. Michel, 1831); Le Human de la violeUe (ed. 
F. Michel, 1834); Le Conte de la rose (ed. Servois, 1893); F. Kraus, 
Obir Gerbert ie Montreuil (Erlangen, 1897); Rudolf Ohle, Shake- 
speares Cymbeline und seine romanischen Vorldufer (Berlin, 1890). 

HONTREUIL-SOUS-BOIS, a town of norlhem France in the 
department of Seine, 5 m. E. of Paris, on the slope and summit 
of a hill, about i m. N. of Vincennes. Pop. (1906), 35,831. 
Montreuil is specially noted for its extensive peach orchards. 
The manufactures include paint, oils and varnish, glass and 
chemical products. 

MONTREUIL-SUB'HER, a town of northern France, capital 
of an arrondissement in the depanment of Pas-de-Calais, 24 m. 
S. by E. of Boulogne by rail. Pop. (iqo6), 2883. The town with 
its old citadel and ramparts, due largely to Vaubon, is prettily 
situated on an eminence on the left bank of the Canche 10 m. 
from the English Channel. The chief buildings arc the church 
of St Saulve (i2lh, i3lh and iGth centuries), and a hospital 
founded in 1200 and rebuilt in the 19th century, with a fine 
chapel in the Flamboyant style. The buildings of the old abbey 
of Ste Austreberthe, founded originally in the nth century, still 
remain. Montreuil is tlie scat of a .sub-prefect and has a tribunal 
of first instance and a preparatory infantiy school. The town 
owes its origin to a monastery established in the 7lh century by 
St Saulve, bishop of Amiens. 

MOMTWUX, the general name applied to the villages situated 
along the shore at the east of the Lake of Geneva in SwiU«r- 
land, from Qarens to Veytaux : sometimes the name is sjiecially 
given to Vernex only, 'fhese villages form part of 3 communes, 
those of Le Cliatelurd (including Clarens and Vernex) and of Lcs 
Planches (including Terrilet), while a bit (not Chillon) of that of 
Veytaux is alone included. The total population of this “ agglo¬ 
meration ” was 14,144 in 1900, mostly French-speaking, while 
Uiere were 9730 Protestants to 4301 Romanists and 55 Jews. 
There are railway stations at Clarens (15 m. south-east of Iau- 
sanne), at Vernex (J ni. on), and Territct (1 m. on, or 5 m. from 
Veytaux, which is m. north of Villeneuve), as well as an 
electric tramway along the shore of the lake, and frequent com¬ 
munication over the lake by steamer. From Tcrritet there is a 
mountain railway past Glion and Caux nearly to the top of the 
Rochers dc Naye (6710 ft.), while from Vernex the Montreux- 
Bernese-Oberland railway mounts past Les Avants, pierces the 
ridge of the Col de Jaman by a tunnel, and so reaches (14 m.) 
Montbovon in the Gruyire portion of the upper Sarine valley. 
At first foreigners were attracted by the cheapness and good air of 
the region, added to the grape cure. As the delights of clear, 
cold weather in winter und of tobogganing (here called “ luging ”) 
and skiing became appreciated, the higher hotels (such us I.es 
Avants, Caux, Glion) were frequented at that .season, as well as at 
other times. It is stated that in 1902 31,473 foreigners (in 
1903, 39,493) visited Montreux, 7634 being Germans, 7327 
English, and 5651 French. Montreux was not a Roman 
settlement, but otherwise its history is similar to that of 
Vevey. 

HONTRORD, CASIMIR, Comte de (1768-1843), French 
diplomatic agent, was the son of a military officer; Eis mother, 
Ang^lique Marie d’Arlus, comtesse dc Montrond (d. 1827), was a 
royalist writer, said to be the author of the TrotAadour biarnois, 
a song which has the refrain “Louis, le fils * Henri, Est prismnier 
dans Paris.” Casimir was imprisoned in 1794 in St Lazarc, 
where he met the divorced duebesse de Fleury (n6e Franquetot de 
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Coigny), the “ jtum captive " of Andr 4 Chenier’s famous verses. «nd 1866, and was father of DbugUs B^sford Rotuldf 
He bought her freedom and his own with 100 louis. They «thduke(b. 1852). In 1853 J*®*® 

married and crossed to London, but the union proved unhappy, ford, claimed the title of duke of Monti^ on the ^oiind that 
and they were divorced on their return to Paris. the patent granted to his ancestor David Lindsay m 1488 (see 

Turning to the fashionable world, Casimir de Montrond above) had not been effectively rescinded, but his petition was 
became famous for his successes. He was the confidant and dismissed by the House of Lords. 

political agent of Talleyrand, and his inside knowledge of politics MONTROSE, JAMES ORAHAM, MaKQUESS or (1612-1650), 
enabled him to make a large fortune on the Bourse. In 1809 he was born in 1612, and became 5th earl of Montrose (see above) by 
was disgraced for some imprudent comments on the imperial his father’s death in 1626. He was educated at St Andrews, and 
system, and exiled from Paris. After spending some time at at the age of seventeen married Magdalene Carnegie, daughter 
Antwerp he removed to Spa, where he was on intimate terms with of Lord Carnegie (afterwards earl of Southesk). Not long after 
Pauline Borgli6sc, and in j8ii he returned to Antwerp; here he the outbreak of the Scottish troubles in 1637 he joined the party 
was arrested by Napoleon’s orders and sent to the fortress of of resistance, and was for some time one of its most energitic 
Ham. After a month's imprisonment he received permission to champions. He had nothing puritanical in his nature, but he 
reside, under police supervision, at Chatillon-sur-Seine, whence shared in the ill-feeling aroused in the Scottish nobility by the 
he presently escaped to England. He returned to France at the political authority given by Charles to the bishops, and by 
first Bourbon restoration, and during the Hundred Days was Hamilton's influence with the king, and also in the gencr^ 
entrusted with a mission to Vienna to convert Talleyrand to indignation at the scheme of imposing upon Scotland a liturgy 
Napoleon’s interests, to see Metternicli and Nesselrode, and to which had been drawn up at the instigation of the Engli.sh court 
bring back if possible Marie Loui.se and the king of Rome. The and corrected by Archbishop Laud. He signed the Covenant, 
second restoration restored him to his social triumphs, though he and was told off to suppress the opposition to the popular cause 
was always under police .supervision, and on Talleyrand’s fall which arose around Aberdeen and in the country of the Gordons, 
he accompanied him to Valenfay and continued to help with Three times, in July 1638, and in March and June 1639, Montrose 
his intrigues. He followed Talleyrand to London in 1832. entered Aberdeen, where he sur(?eeded in effecting his object, 
Montrond returned to Paris some time before his death in on the second occasion carrying off the head of the Gordons, the 
1843. marquess of Huntly, as a prisoner to Edinburgh, though in so 

See 11. Wel.sehinger, " L’.tmi de M. de 1 alleyrand,” in tlie Revue doing, for the first and last time in his life, he violated a safe- 
de Paris (Feb. 1R95); Lanzac de Laborie, La Domination fran- conduct. 

(.aise en llelgiijue (1895): and Ani6d^'e Pichot, Souvenirs sur M. dr In July 1639, after the signature of the treaty of Berwick, 

I alleyrand (1870). Montrose was one of the Covenanting leaders who visited Charles. 

MONTROSE, MARQUESSES AND DUKES OP. David Lind- 'I'his change of policy on his part, frequently a.scribed to the 
ssiy, 5th earl of Crawford (r. )440-i49t;), was created duke of fascination of the king’s conversation, arose in reality from the 
Montrose in 1488 (the first dukedom conferred in Scotland on a nature of hi.s own con^'icfions. He wished to get rid of the 
person nojf'b^ royal blood), as a reward for remaining loyal to bishops without makingpre.sbyters masters of the state. His was 
James III. during the rebellion of .Angus and Prince James, essentially a layman's view of the situation. Taking no account 
Montrose was deprived of his dula dom b)' James IV., but it was of the real forces of the time, he aimed at an ideal forni of society 
rc.stored in 1489 fur life only. On his death in 1495 the title in which the clergy should confine themselves to their spiritual 
therefore became extinct. duties, and the king, after being enlightened by open eommuni- 

In 1505, William, 4th Lord Graham, whose wife .Annabella cation with the Scottish nation, .should maintain law and order 
Drummond was the duke’s niece, was created earl of Montrose; without respect of persons. In the Scottish parliament which 
and this title was held by his de.scendants till 1644, when James met in September, Montrose found himself in opposition to 
Graham, 5th earl, was created marquess of Montrose and carl of Ar^ll, who had made himself the representative of the Presby- 
Kincardine. This was the celebrated marquess of Montrose (g.w.) .terian and national party, and of the middle classes. Montrose, 
of the Civil War, whose son and successor, James (c. 1631-1669), on the other hand, wished to bring the king s authority to bear 
was known as “ the Good Marquess.” The latter refused to vote upon parliament to defeat this object, and offered him the 
at the trial of his hereditary enemy the marquess of Argyll in support of a great number of nobles. He failed, because 
1661, admitting that he could not act impartially in such a Charles could not even then consent to abandon the bishops, 
matter; and the two noblemen afterwards became, firm friends, and because no Scottish party of any weight could be formed 
The good marquess died in 16G9, and was succeeded by his son unless Presbyterianism were established ecclesiastically. 

James, 3rd marquess of Montrose (d. 1684). I'hc 4th marquess, Rather than give way, Charles prepared in 1640 to invade 
son of the last mentioned, who was also named James (d. 1742), Scotland. Montrose was of necessity driven to play .something 
was lord high admiral of Scotland in 1705, and lord president of of a double part. In August 1640 he signed the Bond of Cumber- 
the council in 1706. He was an ardent supporter of the Hano- nauld as a protest against the“ particular and direct practising 
verian succession; he also favoured the union of Scotland with of a few,” in other words, again.st the ambition of Argyll. But 
England, for his services in regard to which he was created duke he took his place amongst the defenders of his country, and tn ^e 
of Montrose and marquess of Graham in 1707, becoming in the same month he displayed his gallantry in action at the forcing 
same year one of the first representative peers of Scotland in the of the Tyne at Newburn. After the invasion had been crowned 
parliament of Great Britain. He was one of the regents of the with success, Montrn.se still continued to cherish his now hopeless 
kingdom on the death of Queen Anne, and was appointed a poliey. On the 27th of May 1641 he was summoned before the 
secretary of state by George I. He took an active part in suppress- Committee of Estates charged with intrigues a^inst Argyll, and 
ing the Jacobite rising in 1715, after which he was made keeper on the iith of June he was impri.soned in Edinburgh Castle, 
of the great seal in Scotland. He died in 1742. During his life- When Charles visited Scotland to give his formal assent to the 
time his son David was raised to the peerage of Great Britain abolition of Episcopacy, Montrose communicated to him his 
with the title of Earl Graham; and on David’s death without belief that Hamilton was a traitor. It has indeed been alleged, 
issue in 1731 this earldom passed under a special remainder to his on Clarendon’s authority, that he proposed to murder Hanmton 
brother William (e. 1710-1790), who on his father’s death in 1742 and Argyll; hut this is in all probability only one of Clwendon s 
succeeded to the dukedom also. William’s .son James, 3rd duke many blunders. (See S. R. Gardiner, Hist, of Ei\gland, 1603-^43, 
of Montrose (1755-1836), held office in Pitt’s administrations in x. 26). Upon the king’s return to England Montrose shMed 
1)63 and 1804, and in that of the duke of Portland in 1807. He in the amnesty which was tacitly accorded to all Charless 
obtained the annulment of the law prohibiting Highlanders from partisans. uv rz Af» 

wearing the kilt. He was succeeded by his son James(i799-i874), For a time Montrose retired, perforce, from public life. 
who held office under the earl of Derby in 1852, and again in 1858 [the Civil War began in England (see Great Rebeixion) he 
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constantly pressed Charles to allow him to make a diversion in 
Scotland. Hamilton’s impracticable policy of keeping Scotland 
neutral for long stood in the way of Charles’s consent. But in 
1644, when a Scottish army entered England to take part against 
the king/Montrose, now created a marquess, was at last allowed 
to try what he could do. He set out to invade Scotland with 
about 1000 men. But his followers deserted, and his condition 
appeared hopeless. Disguised as a groom, he started on the i8th 
of August with only two gentlemen to make his way to the 
Highlands. Highlanders had never before been known to com¬ 
bine together, but Montrose knew that most of the clans detested 
ArgyU, and the clans rallied to his summons. About 2000 
dmplined Irish soldiers had cros.scd the sea to assist him. 
In two campaigns, distinguished by rapidity of movement, he 
met and defeated his opponents in six battles. At Tippermuir 
and Aberdeen he routed Covenanting levies; at Inverlochy he 
crushed the Campbells, at Auldearn, Alford and Kilsyth his 
victories were obtained over well-led and disciplined armies. 
At Dundee he extricated his army from the greatest peril, and 
actually called his men off from the sack that had begun—a feat 
bevond the power of any other general in Europe. The fiery 
enthusiasm of the Gordons and otlier clans often carried the da>’. 
but Montrose relied more upon the disciplined infantry which had 
followed Alastair Macdonald from Ireland. His strategy at 
Dundee and Inverlochy, his tactics at .Aberdeen, Auldearn and 
Kilsyth furnished models of the military art, but above all his 
daring and constancy marked him out as the greatest soldier of 
the war, Cromwell alone excepted. Ills career of victory was 
crowned by the great battle ol Kilsyth (Aug. 15, 1645). Now 
Montrose found himself apparently ma.ster ol Scotland. In the 
name of the king, who now appointed him lord-lieutenant and 
captain-general of Scotland, he .summoned a parliament to meet 
at Glasgow on the aoth of October, in wliii'h he no doubt hoped 
to reconcile loyal obedience to the king wit li the establishment of a 
non-political Presbyterian clergy. That iiarliament never met. 
Charles had been defeated at Naseby on the 14th of June, and 
Montro.se must come to his help if there was to be .still a king to 
proclaim. David Eeslie, the best of the Scottish generals, was 
promptly despatched against Montrose to anticipate the in¬ 
vasion. On the 12th of September he came upon Montrose, 
deserted by his Highlanders and guarded only by a little group 
of followers, at Philiphiiugh. He won an easy victory. Mon¬ 
trose cut his way through to the Highlands; hut he failed to 
organize an army. In September 1O4O he embarked for Norway. 

Montrose was to appear once more on the stitge of Scottish 
history. In June ]f)49, burning to revenge the death of the 
king, he was restored by the exile Charles II. to tlic now nominal 
lieutenanev of Scotland. Charles however did not scruple 
shortly afterwards to disavow hi.s noblest supporter in order to 
become a king on terms dictated by Arg^dl and Argyll's adherents. 
In March 1650 Montrose landed in tlic Orkne} S to take the com¬ 
mand of a small force which he had seni on before him. Crossing 
to the mainland, he tried in vain to raise the clans, and on the 
27th of April he was .surprised and routed at Carbiesdalc in 
Ross-shire. After wandering for some time he was surrendered 
by Macleod of Assynt, to whose protection, in igiiorancc of 
Macleod's political enmity, he had entrusted himsell. He was 
brought a prisoner to Edinburgh, and on the 20th ol May 
sentenced to death by the parliament. He wa.s hanged on the 
2ist, with Wishart’s laudatory biography of him put round his 
neck. To the last he protested that he was a real Covenanter 
and a loyal subje(,'t. 

The princi||Bl authorities for Montrose’s career are Wisliart’.s 
Rts gttiat, (S(J»j(AinstcrUara, 1O47); Patrick Gordon’s Short Abridg¬ 
ment of tiritme's DisUmper (Spalding Club); and the comprehensive 
work of Napier,'l«f«mor!a;s of Montrose, ls abundantly documented, 
containing MonlilBe's poetry, in which is included his celebrated 
lyric " My dear'M[||l only love." 

■OKTROSE,! royal, municipal, and police burgh and seaport 
of FoAirshire, Scotland. It is situated 30} m. N J). of Dundee 
by Aa ^orth British railway and is also connected with the 
C^omnian railway company’s system by a branch to Dubton. 
Pop. (1901), 12427. Ilie town occupies a considerable area on a 


sandy peninsula, and is bounded on the E. by the North Sea, on 
the N. by the N orth Esk, on the S. by the South Eak, and on the 
W. by Montrose Basin, a large depression, about 7 m. in circuit. 
The rechunation of the Basin has been attempted, but an 
embankment constructed by Dutch dikers for this purpose 
was demolished in a few hours by a storm. In the mouth 
of the channel of the South Esk lies the island of Rossie, 
or Inchbrayock (pop. r6o), which in 1829 was connected with 
the burgh by means of a suspension bridge 432 ft. long and by 
a drawbridge with the south hank near the fishing village of 
Ferryden (pop. 13,30). The harbour lies between the suspension 
bridge and the sea, and is provided with a wet dock. The links 
form one of the best golf-courses in Scotland and are played over 
by several clubs. Besides the staple industry of flax-spinning, 
there are manufactures of linen, canvas, sheetings, starch, soap, 
chemicals, rope and manures, while iron-founding, tanning and 
brewing are also carried on. The fisheries are of very consider¬ 
able importance and the shipping is usually brisk. There is a 
large trade, especially in timber (the chief import), mainly with 
Bailie ports and Canada. The parish church is a plain structure, 
hut has a handsome steeple 200 ft. hish. The principal buildings 
include the town hall, the academy on the links, dating from 
1820, though its predecessor belonged to the ifith century; the 
museum, Dorward's house of refuge, erected in 1839; the 
infirmary and the royal asylum at Sunnysidc on the outskirts to 
the north-west. Panmtirc barrack.s arc not far from the wet 
dock. In High Street are statues to Sir Robert Peel and Joseph 
Hunic. Montrose is governed by a provost, bailies and council, 
and unite.s with Arbroath, Brechin, Forfar and Inverbervie (the 
Montrose burghs) in returning one member to parliament, a 
district group that was represented for many years by John 
Morfey. Montrose received its charter from David I., and was 
made a royal burgh in 1352. It was destroyed by fire in 1244. 
Here Edward I. accepted John Buliol's surrender of the kingdom 
on the loih of July 129(1. bir James Douglas .sailed from the 
port in 1330 bound for tlic Holy l.and with the heart of Robert 
Bruce; and here, too, the Gld Pretender embarked in 1716 for 
France after the failure of his cause. In 1745 the town threw in 
its lot with the Hanoveriun.s, a fact which lent zest to the daring 
capture of the " Hazard ’’ .sloop of war off Irerrydon, by Captain 
David l''crrier of Brechin, a thorough-going Jacobite. 

MONT ST MICHEL, a rocky islet of western France, off the 
coast ol the department of Manclic, some 6 m. N. of Pontorson. 
Pop. (lijoU), 23S. It form.s a towering mass of granite about 
3000 It. in circumference and 165 ft. in height,rising near the 
mouth of the Couesuon nearly u mile from the shore, to which 
it is united b\' a causeway. The fortress-abbey to which 
Mont St Michel owes its fame stands upon the more precipitous 
side of the islet towards the north and west, the sloping 
portion towards the east and south being occupied by 
house.s. A strong machicolated and turreted wall surrounds 
the rock, running along its base on the .south, ascending liulf- 
wa)' up the cliff on the north, on which side it .stands close 
to the abbey wall, and again descending on the west. The 
northern and oldest portion of the ramparts dates from the 
13th century; the single gateway by which they arc pierced 
is on the south and is a good example of the military architec¬ 
ture of the 15th century. The single .street of the island 
curves from the gateway up to the abbey, ending in flights of 
steps leading to the donjon or chateict. It is bordered by old 
houses, among which is one Imilt by Bertrand du Gucsclin in 
1366, and contain.s a parish church of the 15th century. The 
abbey itself consists of an assemblage ol buildings in three 
storeys upon massive foundations around the church, the mast 
important portion, the Mcrveille, extending to the north. The 
floor of the church, built partly on the rock, partly upon founda¬ 
tions, and, at the cast end, over a crypt, is on a level with the 
uppermost storey of the monastic buildings. To the north of and 
below tKe apse lies the group of buildings known as the Belle- 
Chaise. It comprises the chateiet (15th century), a square 
entrance structure strengthened ly flanking turrets arid machico¬ 
lation, the adjoining guard-room (13th century) with the salle 
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des officier* above it, and behind all the Tour Perrine. The 
Merveille (1203-1264) cunsiats of two continuous buildings of 
three storeys, iJiat on the east containing, one above the other, 
the hospitium (aumonerte), refectory and dormitory, that on the 
west the cellar, knights' hall (salle des chevaliers) and cloister. 
Of the apartments, all of the finest Gothic arcliitecture, the chief 
are the refectory, divided down the centre by columns and lighted 
by large embrasured windows, and the knights’ hall, a superb 
chamber, the vaulting of which is supported on three rows of 
cylindrical pillars. 'The cloister, one of the purest and mo.st 
graceful works of tlie 13th century, is surrounded by double 
lines of slender columns carrying pointed arcades, between which 
delicate floral designs are carved. The exterior wall of the 
Merveille is of remarkable boldness; reaching a height of io8 ft., 
it is supported by twenty buttresses and pierced with a variety of 
openings. The church, which rises high above the buildings 
clustering round it, consists of transepts and four bays of the 
nave of Romanesque architecture and of a fine choir (1450-1521) 
in the Flamboyant Gothic style with a triforium surmounted by 
lofty windows. This choir replaced one which collapsed in 1431. 
In J77O three of the seven bays of th(' nave were pulled clown, 
and soon after the incongruous western front was added. The 
finest part of the exterior is the choir, which is ornamented with 
a profusion of carved pinnacles and balustrading. The central 
tower terminates in a Gothic spire surmounted by a gilded bronze 
statue of St Michael. 

Mont St Michel was a sacred place from the earliest times. In 
the Sth century an oratory was establi.shed there by St Aubert, 
bishop of Avranches, in obedience to the commands of an appari¬ 
tion of St Michael. The place soon became a noted resort of 
pilgrims, not only from all parts of France, but also from Great 
llritain, Ireland and Italy. In 966 Richard I., duke of Normandy, 
founded in place of the oratorj' a Benedictine monastery, which 
in tlie succeeding century received a considerable share of the 
spoils of the conquest of England. In 1203 the monastery was 
burnt by the troops of Philip Augustus, wbo afterwards furnished 
large sums for its restoration (La Merveille). St Louis made a 
pilgrimage to Mont St Michel, and atterwards supplied ftinds 
which were s]ient on the fortifications. A garrison and military 
governor subordinate to the abbot were al.so installed. During 
the last tbirtj' years of the Hundred Years' War the abbey oft'ered 
a persistent resistance to the English. In 1460 J-otiis XL 
imstituted the Order of St Michel, wliicb held its meetings in the 
salle des chevaliers. During the Mars of Religion, the Hugue¬ 
nots repeatedly matlc un.siicccssful attempts to seize the fortress, 
which opened its gates to Hcnr\' IV. in 1505 after his abjuration. 
In J622 the Benedictine monks of Monl St Michel were replaced 
by monks of the Congregation of St Maur. In the i.Sth and 19th 
centuries the abbey was u.sed as a prison for political offenders, 
serving this purpose until iSfi.P when an extensive restoration, 
begun in 1838, was resumed. The building i.s the property of the 
Commission of Historical Monuments, which has carried on the 
work ot restoration with great architectural and antiquarian 
ability. 

MONTSERRAT, or Monsekrat, a remarkable mountain and 
monastery in north-east Spain, 30 m. N.W. of Barcelona. The 
mountain is of grey conglomerate; its main axis trends from 
W.N.M'.to E.S.K., and its circumference is about 18 ni. The 
loftiest point is the Turo de San Jeronimo, also culled Mirador and 
La Miranda (4070 ft.), whicli commands a view of the Pyrenees, 
and tlie Mediterranean Sea as far as the Balearic Islands. On the 
east the; base of the Montserrat is washed by the river LlobrcgaC 
'I’he Montserrat consists of jagged pinnacles and spires (penascos) 
rising abruptly from the base of the mass, which is cloven hy 
many ravines, and abounds with steep precipices. It Ls the 
fnons serratus of the Romans, the monie serrado ot the Spaniards, 
and is thus named either in allusion to its jagged appearance, 
like the teeth of a saw, or because it is split, as if sawn by the 
vast fissure of the Valle Malo, which extends from north-west 
to east. This occurred, say the Spanish legends, at the time of 
the Crucifixion, when the rocks were rent. In medieval German 
legends, which located here the castle of the Holy Grail, the 
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mountain is called Monsalwatseh, a name analogous to the 
modern Catalan'; form Monlsagrat " sacred mountain.” From 
Monistrol, a village on the north-east, with a station on the 
Barcelona-L^rida railway, the monastery can be reached either 
by the carriage road built in 1857, or by the mountain railway 
opened in 1892. The ascent is Mso frequently made by a bridle 
path from the village of Collbato, on the south-west, where ther* 
ore some interesting caverns. 

The monastery stands 2910 ft. above sea-level upon a narrow 
platform on the edge of the Valle Malo. It owes its existence 
to an image of the Virgin, said to have been carved by St Luke, 
and brought to Barcelona by St Peter in a.u. 30. When the 
Moors invaded the province in 717 the image was takerf to 
Montserrat, where a Benedictine convent appears to have already 
existed, and hidden in a cave. In 880 Gondemur, bishop of 
Vicli, was attracted to the cave by sweet sounds and smells, 
and there found the image, which he determined to take to 
Manresa. But at a certain spot on the mountain the image 
refused to proceed farther; there it was consequently deposited, 
and a chapel was erected to contain it. Round the clmpel a 
nunnery was built, and in 976 this was enlarged and converted 
into a second Benedictine convent. The old monastery (monos- 
Icrio anliguo) is chiefly in ruins. The cloisters, belfry and part 
of the duirch were Gothic of the i5lh centur)'. The church of 
the new monastery (monasterio actual) was built in Renaissance 
style under Philip II. (1560-1592); in 1811 it was partially burned, 
and in i88o a Romanesque apse was added. New buildings for 
the monks were erected under Ferdinand Vlf. (1784-1833), but 
left partly unfinislied. During the Napoleonic wars (1808-14) 
it was despoiled of the vast treasure.s whii h had accumulated 
during the middle ages. In 1835, as a result of the Carlist 
insurrection, tlie convent was deprived of its estates and the 
inmilicr ol monks reduced to about twenty. ’I'hc monks are 
largely occupied by the management of a school of sacred music. 
In 1874 the convent, which by a grant of Pope Benedict XIII. 
had been an independent abbey since 1410, was made subject to 
the bishops of Barcelona. 

Niicstra heflora de Montserrat, Patrona do Catalufia ("Our 
l-ady of Montseirat, Patron Sunit ul Catalonia "), is one of the 
most celehiated images in Spam, and her church is visited annually 
l)y more than 60,000 jiilgnnis. The image is small, hlack, and 
curved of wood, but possesses magnificent robes and jewels. In 
September 1881 it was solemnly crowned by Leo Xfll., wlio sent 
u crown Irom Borne for that purpose. As the celebrity and sanctity 
of NionlMTtat increased, so did the number of devotees. Ignatius 
l.oyohi (i^oi-i.ijsfi) laid his sword upon the altar of the virgin, 
and, riloring himself under her protection, started from Mont¬ 
serrat to liegin his new life. Many eminent Sjiamards, weary of 
the world, liuie retired lo Uiis monastery to end llieir days. Some 
preferred solitary hermitages perched among the rocks. Of these 
there were fifteen, eleven ot which once formcel a via sacra, ending 
at the summit of San Jeronimo. They were destroyed by the 
French, but tlii' rums of some remain. There are also caves in the 
mountain, some of wliich were formerly occupied by monks. The 
most ci'lelirated of tliese are the cave of the Virgin, in which the 
sanla imaifcn remained hidden until found by Ciondemar and the 
cave of Frav Juan Garin, a notorious sinner, who ended his days 
in the practice ol icvolting penances at Montserrat. 

MONTSERRAT, iiti isl.-ind in the British M’est Indies, one of 
the five presidencir.s in the colony of the Leeward Islands. 
Pop., mostly negroes (1901), 12,215. It *7 S-W. of 
Antigua, in t6° 45' N. and 62“ 7' 'W.; is 11 m. long and 7 m. 
broad, and has u total area of 32 ^ .sq. m. The island is a cluster 
of rugged volcanic peaks rising from the Caribbean Sea, their 
summits clothed with forests; the still active Soufriirc (3000 ft.) 
in the south being the highest point. The average temperature 
is 81“ F., the hottest weather being usually tempered by cool 
sea breezes; the rainfidl averages 94 in. per annum. There is a 
plentiful supply of water, and the roads are macadamized and 
well drained. The principal products are sugar and raw and 
concentrated lime-juice. Minerals are also fopid. Montserrat 
has a local legislature of sbe members, nominated by the Crown, 
and sends representatives to the general legislative council of 
the cedony. Education is compulsory, and the majority of the 
schools are managed by the Church of England, to which most 
of the islanders belong; but the Wesleyuns and the Roman 
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Catholics also support schools. Plymouth (pop. 1461), the chief 
town, stands on an open roadstead on the south-west coast. 

The island was discovered by Columbus in 1493, who named it 
after Monserrado, a mountain in Spain. It was colonized by 
the British under Sir Thomas Warner in 1632, and was taken by 
the French in 1664. Restored to the British in 1668, it capitu¬ 
lated to the French in 1782, but was a^ain restored in 1784. 

HONTT, MANUEL (1809-1880), Chilian statesman, was born 
on the sth of September 1809. He had a distinguished career 
as a scholar, and was introduced into public life during the 
presidency (1831-1841) of Arieto by lliego Portales. Montt 
distinguished himself by his courage in the crisis that followed 
upin Portales’assassination in 1837, though only holding a sub¬ 
ordinate post in the government, and afterwards he held several 
ministerial offices, and during the presidency (1841-1851) of 
Bulnes he became minister of justice and public instruction, arid 
later of the interior. He, was elected president in 1851 and again 
in 1856, and though the Liberals chafed under his rule, and two 
revolutions, in 1851 and 1859, took place during his administra¬ 
tion, he governed Chile with an energy and wisdom that laid the 
foundation of her material prosperity. He was ably assisted by 
his minister of the interior Antonio Varas, and it was from the 
union of the two statesmen that the well-knownultra-ronserya- 
tive faction, the Montt-Varistas, took their name. His presid¬ 
ency was marked by the establishment of railways, telegraphs, 
banks, .schools and training-colleges. On giving up his post in 
1861 he became president of the .Supreme Court of Justice, a 
position which he held up to his death on the 20th of Septemlier 
1880. His son Jorje (b. 1846) was president of Chile in 1891- 
1896, and a younger son, Pedro (d. 1910), in 1906-1910, 

Sec P. B. Idguema, Diaionarw biografirn de Chile, ij_io-/SSy 
(Santiago, 1R88); and J. B. Suarez, Fasgos biografir.0.1 de homhres 
notables de Chile {Valpaxai»>, 1886). 

MONTUCLA, JEAN E'nENNE (1725 1799), mathe¬ 

matician, was born at l.yons on the 5th of September 1725. In 
1754 he published an anonymous treati.se entitled Histoire des 
recherches sur la quadrature du cercle, and in 1758 the first part of 
his great work, Histoire des mathematiques, the first history of 
mathematics worthy of the name. He was appointed inlendant- 
secretary at Grenoble in 1758, secretary to the expedition for 
colonizing Cayenne in 1764, and “premier commis des batiments ’’ 
and censor-royal for mathematical books in 1765. The Revolu¬ 
tion deprived him of his income and left him in great destitution. 
The offer in 1795 of a mathematical chair in one of the schools of 
Paris was declined on account of his infirm health, and he was 
still in straitened circumstances in 1798, when he published a 
second edition of the first part of his Histoire. In 1778 he 
re-edited Jacques Ozanam’s Recreations mathematiques, after¬ 
wards published in English by Charles Hutton (4 vols., London, 
1803). He died on the t8th of December 1799. His Histoire 
was completed by J. J. Le F. de Lalande, and published at Paris 
in 1799-1802 (4 vols.). 

MONTYON, ANTOINE JEAN BAPTISTE ROBERT AUOE'T, 

Baron de (1733-1820), French philanthropist, was born in 
Paris on the 23rd of December 1733. His father was a maitre 
des enmptes; he was educated for the law, and became advocate 
at the Chatelel in 1755, master of requests to the council of state 
in 1760, and intendant successively of Auvergne, Provence and 
La Rochelle. He had repeatedly shown great independence of 
character, protesting against the accusation of Caradeuc de I.a 
Chalotais in 1766, and refusing in 1771 to suppress the local 
courts of justice in obedience to Maupeou. He was made a 
councillor of state in 1775 by the influence of Louis de Bourbon, 
duke of PenthiAvre, and in 1780 he was attached to the court in 
the honorary office of chancellor to the comte d’.^ois (after¬ 
wards Charles X.). He followed the princes into exile, and lived 
for some years ip London. During the emigration period he 
spent large sums on the alleviation of the poverty of his fellow 
immigrants, returning to France only at the second restoration. 
Between 1780 and 1787 he had founded a series of prizes, the 
award* to be made by the French academy and the academes 
of science and medicine. These prizes fell into abeyance during 


the revolutionary period, but were re-established in 1815. 
Monty on died on the 29th of December 1820, bequeathing 
10,000 francs for the perpetual endowment of each of the 
following prizes: for the discovery of the means of rendering 
some mechanical process less dangerous to the workman; for 
the perfecting of any technical improvement in a mechanical 
process; for the book which during the year rendered the 
greatest service to humanity; the “ prix de vertu’’ for the 
most courageous act on the part of a poor Frenchman—the 
awards being left as before to the learned academies. He also 
left 10,000 francs to each of the Parisian hospitals. 

Montyon wrote a series of works, chiefly on political economy : 
hoge de Michel de I’hdpital (Paris, 1777); Recherches et conadfrations 
sar la population de la France (1778), a share ol which is attributed 
to Ins secretary, Muheau; Rapport jail i Louts XVIII. (Constance, 
179(1), in which he maintained in opposition to Calonne's Tableau 
de I'Europe that France had always possessed a constitution, 
which had, however, l>cen violated by the kings of France; L'/tat 
statistiquc du Tunktn (i8ii); and Particularitts . . . sur les mints- 
tres des finances en France (1812). 

See Lacretelle, "Discours sur M. Montyon,” in the Rerucil de 
Vacadimie (1820-1829); Qu^rard, La France liiUrairc, vol. vi. (i8,p)); 
and, further, F. Labour, M. de Montyon d'apris des documents 
ini'diis (Paris, 1880); G. Dumoulin, Montyon (Paris, 1884); and 
especially L. Guimbaud, Augei dc Montyon (1909). 

MONUMENT (Lat. monumentum or monimentuni ; from monere, 
to advise, bring to mind, remind; the German equivalent is 
Dcnkmal), literally that which serves to keep alive the memory 
of a person, an event, or a period. The word is thus applied to a 
column, statue, or building erected for that particular purpose, 
as “ ’riic Monument ’’ (i.r. of the Great hire) in London; to all 
I the various memorials which man throughout the ages lias 
I raised over the buried dead, the barrows and cairns of pre¬ 
historic times, the representation of the living figure of the dead, 
bra-sses, busts, &c., or the varying forms, allegorical or otherwise, 
taken by the tombstones of the modern cemetery. In a wider 
sense “ monument ’’ is used of all survivals of a past age, in 
which sense it may include all the vestiges of prehistoric man, 
dolmens, menhirs, remains of lake-dweUings, stone-circles, and 
the like, buildings large and small, cities, castles, palaces, and 
examples of domestic architecture, which liave any interest, 
historic nr artistic, as well as movable artistic or archaeological 
treasure.s, which exi.st in private nr public collections, or which 
are discovered by excavation, &c. In a more restricted sense 
the word “ monument ” is also applied to a comprehensive 
treatise on any particular subject—such as the Monumenta 
typographical or an historical collection such as the Monumertfa 
Germaniae historica. In the English law of conveyancing a 
“ monument ’ is an object fixed in the soil, whether natural or 
artificial, and referred to in a document, and u.sed as evidence for 
the delineation of boundaries or the situation of a particular plot 
of land, &c. 

For a description of various kinds of monuments see such 
articles as ARcnAEonoov; Stone Monuments; Effigies, 
Monumental; Brasses; Sculpture; many particular monu¬ 
ments, such us Stonehenge, are treated under their respective 
names, or in the articles on the towns, &c., in which they stand. 

The present article deals with the preservation, by government 
action, local or central, of the evidences and reniains of past 
history and civilization, and, incidentally, with similar action 
extended to sites and places of natural beauty and interest, which 
the Germans call Naiurdenkmdler, natural monuments, ’The 
important work of G. Baldwin Brown, The Care of Ancimt Monu¬ 
ments, published in 1905, is practically the only book in English 
on this subject. It contains a most ample bibliography for each 
country and gives many references to various periodicals in 
different languages. In 1897 was issued a report (C. 8443, 
Miscell. Reports, 2) from British representatives abroad as to 
“ the statutory provisions existing in foreign countries for the 
preservation of historical buildings.” Reference also should 
be made to The Care of Natural Monuments (1909), by H. Con- 
wentz, Prussian State Commissioner for the Care of Natural 
Monuments. 

The chief question at i«sue is. how far does the national 
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artistic or historic interest of a monument, in the widest sense of 
the word, justify the interference of the state with the right of a 
private owner, whether corporate body or individual, to do what 
he likes with his own ? Nearly every European country other 
than the United Kingdom has given a decided answer to this 
question. It may be noticed, as showing the extreme reluctance 
to state interference in the United Kingdom, that a clause, 
laying on an owner of a monument, scheduled under the Monu¬ 
ment Act 1882, the obligation of offering it for purchase to the 
state if he wished to destroy it, was struck out of that act. 

The main lines followed by legislation or regulation for the 
preservation of monuments may be briefly indicated. Central 
organizations of commissions and conservators, with a staff of 
architects, inspectors, and archaeological or artistic experts for 
consultation, are established. These may have large legal 
powers of enforcing their decisions, or may act chiefly by advice 
or persuasion. The national treasures are catalogued and 
scheduled, and the value estimated in an exhaustive inventory, in 
many cases supplemented by local inventories. In many cases, 
unfortunately, a valuable monument has been destroyed through 
ignorance of its value. A special form of inventory, carrying with 
it legal consequences, is that known as the cldisement system; 
of this form the French is the typical example. In this only the 
outstanding monuments find a place, and such either become 
national property altogether, or the protection and preservation 
is undertaken by the state, or may be Icit in the hands of the 
private owner; but in any case the monument cannot be 
destroyed, restored or repaired without the consent of the 
central authority. The dassement system has been criticized 
as tending to depreciate the consideration paid to such monu¬ 
ments as do not appear in the list— monuments non-dasses. 
The British Monument Acts adopt a narrow kind of dasse¬ 
ment in the schedule attached to the 1882 act. Most states have 
powers of expropriation or compulsory purchase of private 
property on grounds of fitMic utility, and English law is no 
exception—as in the case of the compulsory purchase of land 
for railways. The majority of states have made the pro¬ 
tection of monuments .such a matter of public utility. Further, 
the exportation of artistic or historic treasures, i.e. movable 
monuments, has been controlled by the state, notably in the case 
of Italy and Greece, Turkc\' and Eg) pt. Connected with this 
side ot the question is the control by the .state of excavation.^ 
undertaken by private persons, even on their own property. In 
Germany considerable protection is effected by the powers given 
to municipalities to make by-laws, re.specting not only the 
preservation of the monuments, bui also the erection of new 
buildings that may interfere with the monuments or with the 
general characteristic appearance (Stadtbild) of the town. This 
is also the case in Italy, where there arc frequent regidations 
as to town-planning {piano regolamento). 

The following is a brief account of the measures adopted in 
the principal countries of the world for the preservation and 
protection of their artistic and historic treasures. 

United Kingdom. -Ihtxe are four acts: the Ancient Monu¬ 
ments Protection Acts of 1882, 1900 and 1910, and the Ancient 
Monuments Protection (Ireland) Act 1892. The art of 1882, 
due primarily to Lord Avebury, then Sir John Lubbock, provided 
that a list of monuments' in Great Britain and Ireland should 
be made to which tlie act was to apply; the number of these 
monuments was sixty-eight, all being of the kind known as 
prehistoric (barrows, stone-circles, dolmens, &c.). An owner 
of one of these scheduled monuments may by deed place 
imin the guardianship of the commissioners of works, who 
are then responsible for its preservation and can protect it 
even again.st the owner. The commissioners may purchase 
any of the scheduled monuments, hut only by agreement, 
the compulsory clauses of the Lands Clauses Consolidation 
Acts being expressly excluded, though any purchase is to 
be made under those acts. An owner of any monument other 

' The names of the monuments so scheduled are given in an 
appendix to Sir R. Hunter's Lecture on the Preservation of Places 
of Interest and Beauty (1907). 
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than those scheduled may place it in the care of the com¬ 
missioners. The funds for the working of the act are to be 
provided by parliament, and an inspector of ancient monu¬ 
ments was appointed. General Pitt-Rivers, the first inspector 
appointed, found that without compulsory powers the a^ was 
useless, and for may years did not draw his official salary. After 
his death in 1900 the office was left unfilled until 1920. The 
act of 1892 applied to Ireland only, and is supplementary to 
that of 1882, which applied to the whole of the United Kingdom. 
The Irisli act gave to the commissioners of public works in 
Ireland powers—only to be exercised with the consent of the 
owner—of applying the act of 1882 to any monument possessing 
such public interest as might render it worthy of preservatflsn. 
It is to be noticed tliat after the disestablishment of the Irish 
Church certain unused churches of artistic or historic interest 
were placed in the charge of the commissioners as national 
monuments, with a sum of £'50.000 to defray expenses. The 
Irish commissioners have therefore monuments in their care 
other than those scheduled in the acts, and may apply towards 
the expenses of the preservation of the scheduled monuments 
any surplus over from the fund above mentioned. The act of 
J900 applied the Irish act to Great Britain, but the powers have 
not been exercised by the first commissioner of works. Tlic act 
also gave the powers of the act of 1892 to county councils, allowed 
the authorities, local or central, to make arrangements for the 
preservation of monuments with owners or others, including 
societies, and to receive subscriptions for the same object, and 
also provided for public access to such monuments as are in the 
guardianship of the commissioners under the act. The acts of 
i8q2 and i()oo, though allowing buildings of historic or other 
interest to be placed under the care of the commissioners, exclude 
buildings occupied as a dwelling-place by any person other 
than a caretaker and his family. The act of igio gives to the 
commissioners of works power to acquire by bequest buildings of 
historic or architectural interest. The act of 1900 had given 
power to ac;quirc such hy gift or purchase, and the act of 1882 
had given power by bequest also, but only referred to prehistoric 
remains. The London County Council possesses powers of 
purchasing by agreement any building of historic or other interest 
under a General Powers Act of 1898, and exercised these in 1900 
by purchasing a 17th century house in Fleet Street (known as 
Cardinal Wolsey's palace). It will be seen that the United 
Kingdom possesses no official commission, no conservators, no 
consultative official body, and no compulsory' powers of expro¬ 
priation. The acts dealing with the subject are entirely permis¬ 
sive. Towards the making of a national inventory the fir.st step 
taken was the appointment in 1908 of three royal commis-sions, 
for England, Scotland and Wales respectively, “ to make an 
inventory of the ancient and historical monuments and construc¬ 
tions connected with or illustrative of the contemporary culture, 
civilization and conditions of life of the people from the earliest 
times”: to the year 1700 in the case of England; 1707 in that 
of Scotland; for Walesno date is specified; and “ to specify those 
which seem worthy of preservation." The Housing, Town 
Plann ing, &c. Act 1909, jj 45, and the Development and Road Im¬ 
provement Funds Act, 1909, excepts the sites of ancient monu¬ 
ments or of other objects of historical interest from compulsory 
acquisition for the purposes of those acts. The Finance Act 1896, 
S 20, granted a qualified exemption from estate duty to pictures, 
prints, hooks, MSS., works of art, scientific collections and other 
things not yielding income, as appear to the Treasury' to be of 
national, scientific or historic interest; tliis exemption only ex¬ 
tends where such property is settled to be enjoyed in kind in 
succession by different persons; if the property is sold or is in the 
possession of a person competent to dispose of it, it becomes liable 
to estate duty. The Fmance Act 1909 extends the exemption to 
legacy and succession duty, removes the resijiction to settled 
property, and adds “artistic ” to “ national and historic interest.” 

The Committee for the Survey of the Memorials of Greater 
London, supported by the London County Council, has begun 
a complete register and survey of the historic buildings of 
London. Apart from the numerous national and archaeological 
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societies, whose proceedings contain invaluable accounts of 
practically every monument of interest throughout the kingdom, 
there are two societies directly formed with the object of 
monument preservation in its widest sense, the Society for 
the Protection of Ancient Buildings, founded in 1877, and the 
National Trust for Places of Historic Interest and Natural 
Beauty, constituted in 18(34 under the Joint Stock Companies 
Acts for the purchase and preservation of sites and buildings, 
which it can hold in perpetuity for the benefit of the public. In 
T907 the latter was dissolved and re-incorporated as a statutory 
b^y by the National Trust Art Tr)07. It possesses twenty- 
eight properties, amounting to jooo acres, and twelve interesting 
buildings. 

Min.— Tlie’ Archaeological Survey of Upper India was estab¬ 
lished in 1862, with a director-general at its head, and surveys 
for other parts of India were also begun later. The chief object 
of these was the making of an inventory, and the preservation 
of the monuments was neglected. In 1878 a curator of ancient 
monuments was appointed. A period of activity with regard 
to monument preservation set in during the vicerovalty of l.ord 
Curzon; this culminated in the Ancient Monuments Preservation 
Act of 1(304. The main provisions are as follows: 'I'he local 
government of any province may declare any monument to be a 
" protected monument within the meaning of the artand when 
so declared no one may injure, remove or alter il under penalty 
of a fine or imprisonment. This, however, does not apply to 
the owner, except when the government has, by purchase or gift, 
or by taking over the guardianship of the. monument, assumed 
the duty of preserving it. This asumption of guardian.ship is by 
agreement with the owner. Power of expropriation under the 
Land Acqui.sition Act 18(34 ffiven if a monument protected 
under the act is threatened with destruction or injuri', or if an 
(.iwner refuse to come to an agreement with the autlionty for its 
guardianship. 'Ihe act includes movable antitiuities, and the 
governor-general in council can prohibit their exportation. 
Control over excavations is also given. 

Egy/it. —A Commission of Egyptology {Comiti permanent 
d'igyploloi'ie) has the care of the monuments of early Egyptian 
civilization, The monuments of the Arab occupation arc in 
the charge of a separate commission {Comile de conservalion 
des monuments de t’art arahe). The Commission of Egi’ptology 
acts under khedival decrees of 1883,' 18(37 and i8qi. By the 
first the state claims control over all antiquities and declares the 
contents of the Giza (Gizeh) Mii.scum,now the National Museum 
of Egyptian Antiquities, and of any future collection, to be the 
properly of the state and inalienable. The second decree penal¬ 
izes any injury to monuments or attempt to appropriate a 
monument belonging to the state. The third deals with excava¬ 
tions; permission must he granted by the director-general of 
museums; objects discovered belong to the state and must goto 
the museum, but a part of the objects will be granted to the 
discoverer under special regulations, the government reserving 
the right to special objects (with compensation for the expense 
of excavation. 

France. —The Commission des monuments hista/dgues was 
e.stabli.shed in 1837. It is attached to and acts through the 
department of the minister of public instruction and of the fine 
arts, who is the president of the commission. There are thirty 
members, partly nominated by the mini.ster out of names selected 
by the commission, partly ex ofjkio, such as the directors of civil 
buildings and national palaces and of public worship. The 
buildings which these officials control are, however, not directly 
under the commission. The presence of a certain number of 
deputies on the commission secures its representation in the 
legislature. Upon the commission fall the following duties: (a) 
The elassement or selection of the monuments of national interest, 
artistic, historic,.(or both, for the schedule of protected monu¬ 
ments. A particular portion of a building, such as a door, 
window, &c., may be alone protected, '{b) The restoration and 
repair of the monuments so classed, (c) A general power of 
giving advice and watching the monuments of the country as a 
whole. The commission has 1 ;he charge of the Mus 4 e Cluny, and 


is also the centre for all inquiries, reports, &c. The official 
stafi of the commission consists of four generd inspectors, one of 
whom, .since the Monument Act of 1887, has charge of the movable 
monuments, and of forty architects, who have a subordinate staff 
of inspectors of works. Since 1830 a sum has been voted yearly 
for the finances of the commission. The largest sum (£iao,(»o) 
that has appeared in the budget was voted in 18(36; there are, 
how(!ver, other sources of revenue available. 

The Monument Act of /(Wy.—This, together with certain 
administrative decrees, gave legal powers to the commission, 
which it had hitherto lacked, or had only been able to enforce by 
a difficult process of expropriation if owners, whether private or 
public, of monuments ctassh objected to the work of the com¬ 
mission. If a monument classe belong to the state or is under 
the admini.stration of a mini.ster other than the minister of public 
in.struction and fine arts, or if it belong to any public body, such 
as a department or commune in whose hands the churches mainly 
lie, the con.sent of these controlling bodies must be given, other¬ 
wise the deeision is left to the eonseil d’etat. If the owner be a 
private person, his consent is also necessary to the elassement. 
If he refuses, the minister may expropriate the monument bs' 
compulsory purchase, which mu.st have the consent of the 
eonseil d'etat. Once a monument has been classe. it cannot be 
destroyed even partially, and no repairs or other work can be 
effected upon it without the consent (3f the minister. An action, 
for damages only, lies against a person infringing the law in this 
respect. The act deals .also with the elassement and protection of 
movable objects of national interest, historic or artistic, but only 
if they belong to the slate, w'hen they cannot be alienated, or to 
public bodies, when the consent of the minister is n'quired for 
repairs nr alienation. The art does not affect ntovidiles belonging 
to private persons. Owing to the numerous thefts from churches, 
museums, and other places, which attracted particular attention 
in 1907, proposals has’e been made for the better protection of 
such objects, as well as of those in private collections, by gather¬ 
ing together the objects at present scattered in churches, &r., 
into pro\inrial and local museums, and idso by charging an 
entrance fee for museums, die. With regard to the discovery' 
of monuments by cxca\atinn works or accident, the. minister 
must receive immediate notice from the mayor of the commune 
through tlie prefect of the department, and will decide what is to 
be done, 1f such discovery is on private property he may 
proceed to expropriation. The act applies to Algeria. Here ail 
objects of archaeological or artistic interest arc reserved to the 
state, if on ground belonging to the g( 3 vcrnment or granted by it 
to public bodies or private persons or in military occupation, 
j The act i.s similarlv extended to all h'rench protectorates. Tunis 
has more stringent regulations; for by a decree of the bey, 1886, 
the consent of the owner to the elassement of a monument is not 
required, and penalties under the French penal code attach to 
infringements. 

There is a strong feeling in France as to the protection and 
preservation of sites of natural beauty. A Societe pour la pro¬ 
tection des paysages was founded in :qoi, and in 1904 the minister 
of public works issued a circular to the government engineers 
emphasizing the obligation of preserving and, if possible, enhanc¬ 
ing the natural beauties of any locality in which public works were 
being carried out. An act ( Lm organisant la protection des sites et 
monuments naturels de caraethe artistigue) was adopted in 1906, 
extending a protection to such sites analogous to that under the 
Monument Act (Appendix 1 ! in Sir R. Hunter’s Lecture, already- 
cited, gives the regulations under this measure). 

A law of 1910 prohibits the affixing of bills or advertisements 
on monuments and sites officially recognized as historical and in 
sites recognized as picturesque by the law of 1906. Tlie prefect 
also fixes a zone near such sites or monuments within which 
advertisement is prohibited. 

Societies, both national and local, are numerous and active in 
France, but the centralizing policy does not favour any close 
working with the commi.ssion. The most important are the 
Sociite nationale des antiguaires de France, founded in 1804, and 
the Societe frangaise d'archeologie pour la conservation el 
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discription dts monuments hisloriques, founded in 1834, by the 
archaeologist Arcisse de Guimont (1802-1873). Its publication, 
the Bulletin monumental, is extremely valuable. In 1887 was 
founded the Comiti its monuments franfais, which confines 
itself more particularly to the practical side of monument 
preservation and protection, and publishes an illustrated 
periodical, L’Ami des monuments. Of the numerous local 
societies the semi-official Commission du vieux Paris and the 
private Sociite des amis des monuments parisiens and the 
Commission municipale du vieux Lyon may be mentioned. 

Germany. —Legislation and administration with regard to 
monuments and their protection are not imperial, but are matters 
for the various states. Of these Hesse-Darmstudl alone lias 
a Monument Act (1902), but in nearly all the states the system 
adopted for monument preservation and protection has been the 
appointment of conservators {Denkmalpfie/’er), with commissions 
attached, and a careful .system of inventory, 'lliere are also in 
many of the states decrees and administrative orders. In 
Prussia provincial conservators and commissions, appointed in 
1891, assist the (xntral conservator. The general absence 
of special legislation leaves private owners of monuments 
amenable only to advice and persuasion and to the pressure of 
public opinion. The offli'ial and legal control exercised by the 
conservators and commissions is restricted to those monuments 
which belong to the state. The wide powers, however, given to 
local and municipal authorities in Germany, enable much to be 
done without state legislation. Many towns have powers to 
make by-laws regulating building and street-planning with a 
view not only of the preservation ol the actual monuments but 
also of what is known as Sladthild, the churucteri.stic appearance 
given to a town by its ancient buildings, walls, gateways, &c. 
The regulations of many of the Bavarian towns are excellent 
examples of what can he done in this way. 

The final control of the monuments ol Hcs.se-Darmstadt is in 
th» hands of the minister of the interior, who presides over a 
Denkmalral, or council on monuments, cnnsi.sting of owners of 
historical monuments, members of societies interested in such 
objects, and representatives of the Catholic and Protestant 
(Ihurches. There is also a general conservator. The act protects 
fiaturdenhmdlcr, such as water-cour.ses, rocks, and jven trees. 
No excavations can be carried on without permission, and all 
finds must be reporter) to the local authority. 

The principal German society is the Gesamlverein der deutselien 
Geschichts- und .Altertumsvrrein, founded in 1852. This is a 
general association of all the various societies throughout 
Germany. There are also many Societies in the various towns, 
as well as local asscK;iations more directly concerned with the 
practical protection and preservation of monuments. The chief 
periodical—perhaps the most important of any dealing with the 
subject in Europe ■ is Die Denkmalpflege, published fir.st in 1809. 
It is connected with the society known as Heimatsehulz, the 
“ defence of home.” 

[Italy. —There is a long history of monument regulation, 
dating liack to a provision against the de.struction of monuments 
in the statutes of the city of Rome of the 14th century and to 
the appointment of Raphael by Leo X. as controller of tlie city’s 
monuments. Throughout the various states of Italy during the 
17th, i8th and 19th centuries till the unification of the kingdom, 
stringent regulations by decree or statute were in force to 
preserve the relics of the past in which the country is so peculiarly 
rich. Mariotti (La l^egislaeimie delle belle arti, 1892) gives a 
full account of many of these regulations. It must suffice here to 
mention the Daria Pamphili Edict of 1802 and the Pacca Edict 
of 1820, named after the two Cardinal-Gamerlenghi subscribing 
the same. It was not until 1902 that an act was passed for tltc 
whole of Italy. Tliis act, with a supplementary act of 1903, and 
the code of regulations (Regolamwito) of 1904, has been superseded 
by the acts of J907 and 1909 and the Regolamento of 1910, which 
constitute the whole body of the provisions in force for the 
protection of monuments. The minister of public instruction 
is the final authority, and under him the director-general of 
antiquities and fine arts. 
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The Superior Council of Antiquities and Fine Arts, created 
1^ the law of 1907, conaiAs of 21 members; it is divided into 
three sections of 7 members each lot antiquities, medieval and 
modern art, and contemporary art respectively. All the members 
of each are nominated by royal decree, and so are three members 
of the third, being elected, one by the architec.t.s, one by the 
sculptors, and one by the painters of Italy. This is an advisory 
body. The minister presides, and the director-general can be 
present and has a vote. The adminisitrutive organization under 
the director-general consists of the divisional supcrintendcncies 
(each having a group of provinces under it) divided into three 
categories: (o) 18 superintendencies of monuments (preservation, 
administration, and surveillance of monuments even in private 
hands); (b) 14 superintendencies of archaeological excavations 
and museums (with control of objects in private bauds and of the 
offices for exportation); (r) 15 superintendencies of galleries, 
medieval and modern museums and objects of art. Under each 
superintendent is a staff of directors of monument.s, museums and 
galleries, of in.spectors, architects, secretaries, custodians, &c. 
The nominations to the superior grades are by competition. 
There are offices for the examination of objects before exporta¬ 
tion in those towns in which there reside a superintendent of 
monuments or a director of a gallery or a museum in which it is 
necessary. The official organizations arc assisted by (a) honorary 
inspectors, nominated b\- royal decree in any commune or 
nrcvtidario where it may seem advisable; (b) provincial commis¬ 
sions, meeting in the chief town of each province, composed of 
not less than 7 member.s, nominated by royal decree, and 
including ol right tlte superintendents, and meeting normally 
twice a year. 

The monuments williin the purview of the act of 1909 
and its administration comprise all movable (including MSS,, 
incunabula, rare engravings and coins) and immovable objects 
of historical, archaeulogicul, palaeu-ethnological or artistic value 
and interest, so long as they arc not less titan fifty years old nor the 
work of living persons. Such objects, if they belong to the state, 
a province, a commune, a religious corporation or any recognized 
corporation (etile morale), cannot be parted with at all, except as 
from one such body to another, and this only with the leave of 
the ministry; und the authorities of such bodies must present to 
the ministry an inventory ol such objects. Nor may repairs or 
altcrat ions be made to them without the consent of the ministry, 
which has the right to interfere by regulations (such as, «.g., the 
prohibition of the use of tapers, &c., which are liable to damage a 
picture) for the preservation and restoration (and in extreme 
cases even the removal) of such objects, if necessary, the latter 
being at the expense of the body to which they belong in so far 
as it can afford it. Any private pcr.son owning or possessing any 
object falling under the law, the importance and interest of 
wliich has been notified to bim as the r^ulations provide, cannot 
transfer bi.“ property in or abandon his possession of it without 
informing the mini.stry, which has the right of pre-emption within 
two months (or four in case of financial pressure owing to many 
simultaneous offers) at the price for which he has contracted to 
sell it; and, if it is subject to damage and the proprietor will not 
provide for its repair, it may be expropriated by the state, by a 
province or commune—or even by bodies which have legal 
personality and aim at the preservation of such objects for the 
public enjoyment. It has not yet been possible, however, to 
.secure the right of search nor of public access; st^Jong as an 
object is well kept up by the owner, he may refuse the right of 
access except to the officials. 

The exportation of objects of importance is forbidden, even if 
their importance has not been notified to the owner, who is under 
the obligation to advise the government of his intention to 
export, it having the right of pre-emption within two or four 
months, as the case may be; and even if the government does 
not purchase the object, it naty still return it to the proprietor, 
forbidding him to export it. The objects exported are subject 
to a progressive tax, with a maximum of 20 %. Objects tempo¬ 
rarily imported from foreign countries, and re-exported within 
five years, ore not subject to tax. Temporary exportation, if 



8oo MONUMENT 


permitted, is allowed on deposit of the tax; and if objects of 
importance are allowed to he sent from one part of Italy to 
another (especially to the islands), this is done by the government 
at the owner’s expense. 

As to excavations, in every case application to excavate must 
be made to the minister, who has a general supervision over the 
work and may stop it temporarily or assume the conduct of it. 
The statecan excavateon private ground,but pays compensation; 
and ran expropriate ground on which it wishes to excavate or on 
which discoveries have been made, the “ archaeological value ” 
not being reckoned. As to finds, if the state conducts the exca- 
valjon, the owner retains one-fourth of the value or of the objects 
discovered at the choice of the state, the rest belongs to the state. 
In other cases, and in the case ofchancc discoveries (notice of 
which mu.st be given immediately), the state takes one-half, but 
if the excavation is conducted by foreign institutions or persons, 
then the discoveries must be given to a public museum, or if part 
is handed over to the finder, it must be kept in such a way 
as to be accessible to the Italian public. The ministr)- gives 
periodical reports of all work carried out by the authorities in the 
Nolizie dtgli Scavi and the BoUetlinn d’arle, both of which appear 
every month. The funds at the disposal of the ministry for 
purchases include (a) a sum of £40,000 already invested, (b) the 
interest upon £t6o,ooo rentes regularly paid in. (c) other sums 
from sales of publications, fines, &r.; (d) an annual credit voted 
in the budget (£12,000 in 1909-1910), forming an account called 
the monte di belle arti. 

The regulations issued in 1910 for the execution of the new 
law consist of some 200 articles in three divisions—one dealing 
with the arti.stic and historii'al patrimony of Italy and its internal 
administration, a second with the question of exportation, and 
the third witli financial matters. (T. As)] 

Greece.—The earliest regulations are those contained in the 
law of 1837, promulgated by royal decree. This has been 
replaced by the Monument Act of 1899, but the principles of 
the earlier law remain, and the later act still lays down “ the 
most extensive claim that apy state has ever pul forward in 
the matter of monuments,” viz. that “ all objects of antiquity 
in Greece, as the productions of the ancestors of the Hellenic 
people, are regarded as the common national possession of 
aU Hellenes.” The department in charge of the administration 
of the act is that of the minister of religion and public instruction. 
There is a central commission working with local commissions 
and a body of conservators. The control of this executive is 
in the hands of the ephor-gencral of antiquities. The art protects 
medieval monuments as well as those of classical Greece. All 
immovable monuments arc public property, but compen.sation 
is to be paid to private owners if such monuments are to be 
preserved. Movable antiquities, if worthy of preservation by 
the state, must be placed in public museums. If discovered 
on private property the owner receives half the value, and 
may keep those not removed to a museum; all, however, must 
be registered. Excavations can be made anywhere by the 
state, and permission for private work must be first obtained. 
Expropriation is allowed. The export of antiquities is strictly 
forbidden under severe penalties, and the infringement of the 
various provisions of the act can be puni.shcd by heavy fines 
or imprisonment. 

Austria-Hungary.—There is no legislation for the empire as 
a whole. In Austria there is a central commission, estalilished 
1850, whose authority is regulated by rescripts of 1873 and 
1899 of the minister of religion and education. It consists of 
twenty members selected from experts in history, art and 
archaeology; there is also a numerous body of conservators 
who have districts covering the country assigned to them. 
They have no executive powers, but report on all new works 
likely to injure monuments, make inventories, influence publjc 
opinion, and work wiA archaeological societies for the general 
protection of ancient monuments. Hungary, on the other hand, 
has a Monument Act of 1881. With regard to any existing 
monument, the minister of religion and education decides 
whether it is worth preserving. Then the owner, whether 


public or private, must preserve it at his own cost. If that 
is impossible the minister may expropriate it. Compulsory 
purchase may also be resorted to for the purpose of excavation. 

Belgium .—^There is no monument legislation, but there is 
a royal commission, resembling that of Austria, founded in 
1835, and a royal decree of 1824 prevents alienation of objects 
of interest contained in churches or alienation or reconstruction 
of churches without state permission. An inventory has been 
in progress since i8fii,and the commission publishes a Bulletin. 
liy a communal law of 1836 local administrations have to submit 
proposals for the destructitm or repair of monuments to the 
committee of the provincial council, and must obtain royal 
approval. Expropriation on the ground of public utility may 
be resorted to for- the protection of a threatened monument 
in the hands of a private owner. 

Holland .—A state commission {Rijkscimmissie) was estab¬ 
lished in 1903, and began an inventory of all monuments, 
movable and immovable. Any proposed alteration or demolition 
of buildings of interest in a town must be reported by the 
burgomaster to the minister of the interior. The annual budget 
of the minister of the interior contains sums to be allotted for 
the repair of specified monuments. 

Switzerland .—Legislation is in the hands of the cantons; 
Vaud, Neuchatel and Bern have passed Monuments Acts, 
modelled on that of France. The federal government may allot 
an annual grant for the acquisition and upkeep of national 
monuments and for excavations. There is a federd commission, 
established in 1886, whose functions, mainly those of other 
countries, are exercised by the .Swiss Society for the Preservation 
of Monuments of Historical Art. 

The preservation of scenery and of natural monuments is 
considered a matter of great importance, and in 1905 was 
founded a Swiss society which has a branch in the United 
Kingdom, La Ligue pour la conservation de la Suisse pittoresque 
- Die schwfizerische Vhrinigung jiir Heimalschutz. The special 
object of the society is the prevention of the defacement of 
Alpine scenery by funicular and other railways, mountain-lifts, 
power-stations, 8tc. It was .successful in protecting the falls 
of the Rhine at Schafihausen from 11 Zurich electric-power 
scheme. , .awS' 

Denmark .—The means adopted are an excellent exam^ of 
what can be done without legislation by appeals mado bv a 
central authority working with expert knowledge to an enlight¬ 
ened public opinion and to national .sentiment. The authority 
consists of an inspector of ancient monuments and the directorate 
of the Museum of Northern Antiquities at Copenhagen, exercising 
the functions of a royal commission that was established in 1807 
and dissolved in 1849. The successful preservation of anti¬ 
quities is also due to an old law, modified by royal decrees of 
1737 and 1752, by which all finds of gold, silver and precious 
objects belong to the state, and to a declaration of 1848 that all 
monuments on the Crown domains are national property and are 
to be specially reserved in case of sale. Many private owners 
have followed the example of the Crown. G. Baldwin Brown 
{op. cit. p. 188 seq.) gives some interesting examples of the 
success of the directorate of the museum in preserving monu¬ 
ments by appeals to ecclesiastical owners, projectors of railways 
and other works, and companies engaged in reclaiming land. 

.S'leedew.—There is a state antiquary {Riksantikvar), appointed 
first by Gustavus Adolphus; the functions of a commission 
are exercised by the Royal Academy of Science, History and 
Antiquities, founded in 1786. There is an elaborate and 
stringent code of regulations protecting monuments, contained 
in royal decrees of 1867, 1873 and 1886. These are based on 
the edict of Charles XL (i6fi6), declaring all ancient monuments 
under royal protection. Sweden possesses one of Jhe fullest 
inventories contained in the antiquarian topographical archives. 

iVorteoy.—Here there is also a state antiquary, and a state- 
subsidized society, Foreningen til norske Fortidsmindesmaerkers 
Bevaring, founded in 1844, which acts much as a commission, 
and advises the state official. 

Russia .—The care of ancient monuments is in the charge 
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of the ministry of the imperial court, of which the Imf>erial 
Archaeological Commission, founded in 1859, is a department. 
The Imperial Academy of the Fine Arts is joined in this charge 
with the commission, whose duties resemble in the main those 
of the commissions of other countries. By a circular of 1901 
a complete inventory of the monuments of the country was 
ordered to be made by the local authorities. 

Spain. —A monument commission was established in 1844; 
it works under regulations issued in 1865. It is composed of 
the Royal Academics of Fine Arts and of History, corresponding 
members of which form commissions for the prbvibces of the 
kingdom. A complete inventory of all monuments is being 
made. The minister in charge is that of public instruction and 
of the fine arts. 

Portugal. —A decree of John V. (1721) protected the monu¬ 
ments of ancient times; in 1840 this protection was extended 
to medieval monuments. An inventory was begun in 1841. 
A council of national monuments was established m 1901 by 
a royal decree, with a code of regulations. The French system 
of dassemeni is adopted, and the regulations under the French 
act of 1887 arc generally followed. The minister responsible is 
that of public works, commerce and industry. 

Turkey.—The regulations, as embodied in an irade of 1884, 
are very stringent, and the principle adopted is that of Greece, 
that all objects of antiquity belong to the state. The private 
owner of such has no power of disposition, and must not injure 
nnr de.stroy them. All excavations arc under the control of the 
government, and permission must be first obtained. The 
exportation of finds is forbidden, and all movables discovered 
belong to the Imperial Museum. If these finds are the result of 
excavations, one-twentieth of the value goes to the discoverer; 
if of accidental di.scovery, the owner of the soil and the state 
divide. 

United States. —With regard to the remains of prehistoric 
man, earthworks, barrows, &c., some of those states, such as 
Ohio, which are .specially rich in such monuments, have par¬ 
ticular laws protecting individual remains, e.g. the earthworks 
in Warren county. The state exercises control over other 
remains of interest, e.g. the Eagle earthworks in Licking county. 
There is also an archaeological and historical society^ partly 
maintained by the state, with the object of the better preserva¬ 
tion of the evidences ofi the prehistoric occupation. In North 
Dakota a state historical commission was created in 1895 *' 
collect and preserve the records and relics pertaining to the 
early history, .settlement and development of North Dakota.” 
The sites of the battle-fields, and statues, &c., erected in 
commemoration of the War of Independence or the Civil War, 
are preserved by various methods— by state or municipal regula¬ 
tions, by the action of incorporated bodies or trustees, &c. Most 
of the states rely on statutory prohibitions of malicious damage 
to protect their monuments and old buildings, &c. (C. Wk.) 

MORVEL (1745-1812), French actor and dramatic writer, 
whose real name was Jacques Marie Boutet, was bom in Lun6- 
ville on the 25th of Mar^ 1745. He was a small, thin man 
without good looks or voice, and yet he became one of the greatest 
comedians of his time. After some years of apprenticeship in 
the provinces, he madehisdibut in i77oattheComidieFran9aise 
in Mirope arid /.enaide; he was received sociitaire in 1772. For 
some reason unknown Monvel secretly left Paris for Sweden 
about 1781, and became reader to the king, a post which he 
held for several years. At the Revolution he returned to Paris, 
embraced its principles with ardour, and in 1791 joined the 
theatre in the rue Richelieu (the rival of the Com6die Fran^aise), 
which, under Talma, with Dugazon, his sister Mme Vestris, 
Grandmesnil (1737-1816) and Mme Desgarqjfls, was soon to 
become the Theatre de la R6publique. After,jfte Revolution 
Monvel returned to the reconstituted Com6diS-Fran^aise with 
all his old companions, but retired in 1807. M^vel was made 
a member of the Institute in 1795. Be wrote sjjx plays (four 
of them performed at the Comidie i^an^aise), tWo comedies, 
and fifteen comic operas, seven with music by 'N. Dezide (1740- 
1792), eight by Nicolas d’Alayrac (1753-1809). He also 
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published an historical novel, FrUdgonde et BrmehatU (1776). 
He was professor of elocution at the Conservatoire. Monvel’s 
two daughters, Miles Mars ainee and cadetie, were well-known 
actresses. 

MONZA (locally Monscia), a, city of Lombardy, Italy, in the 
province of Milan, 8 m. by rail N.N.E. of that city, with which 
It is also connected by both steam and electric trams. It lies 
on the Lambro, a tributary of the Po, 532 ft, above sea-level. 
Pop. (1906), 32,000 (town); 53,330 (commune). Of the medieval 
fortifications little remains save the Porta d’Agrate. Near it 
is the nunnery in which the nun of Monza (see Manzoni’s Pro- 
messi sposi) was enclosed. The cathedral of St John Baptist 
is the principal object of interest; Theodelinda’s basilica of 
590 was enlarged at the close ot the 13th century by throwing 
the atrium into the main building, and the present fine black- 
and-white marble fumade was erected about the middle of the 
t4th by Matteo da Campione, and restored in 1899-1901. On 
the left-hand side of the front rises an incongruous brick-built 
tower, 278 ft. high, erected by Pellegrini in 1592-1606. Within 
the church are the iron crown of Lombardy, supposed to have 
been beaten out of one of the nails used at the Crucifixion, 
and the treasury containing the relics of Theodelinda, compri.sing 
her crown, fan and comb of gold, and the golden hen and seven 
chickens, reprc.scnting Lombardy and her seven provinces, and 
crosses, reliquaries, &c., of the Lombard and Gothic periods. 
The interior has been modernized; there is a fine relief by Matteo 
da Campione in the organ-loft, representing the coronation of 
a king, and some 15th-century frescoes with scenes from the 
life of Theodelinda. Next to the cathedral in artistic importance 
come the church of Santa Maria in Istrada, and the broletto 
or old palace of the commune, u.sually styled the Arengario; 
the former (founded in 1357) bus a rich terra-cotta facade of 
1393, and the latter is raised on a system of pointed arches, 
and has a tall square tower terminating in machicolations 
surrounding a sharp central cone. The royal palace of Monza 
(built in 1777 for the archduke Ferdinand) lies not far from the 
town on the banks of the J-ambro. Cotton goods and felt hats 
are the staple products of the flourishing Monza industiy; then 
dyeing, orpn-building, and a publishing trade. 

Monza (one. Modieia) was not a place of consequence till it 
attracted the eye of Theodoric; and its first important associa¬ 
tions are with Theodelinda. During the period of the republics 
Monza was sometimes independent, sometimes subject to Milan. 
The Visconti, who ultimately became masters of the city, built 
a castle in 1325 on the site now occupied by the Palazzo Durini, 
In the course of its history Monza stood thirty-two sieges, and 
was repeatedly plundered—notably by the forces of Charles V. 
The countship (1499-1796) was purchased in 1546 by the 
wealthy banker Durini, and remained in his family till the 
Revolution. At Monza King Humbert was assassinated on the 
29th of July 1900. 

HONZONITE, the group-name of a type of rocks which have 
acquired it from their most celebrated occurrence, that of 
Monzoni in Tirol. The rocks are of granitic appearance, usually 
rather dark grey in colour and fine to moderately coar.se grained. 
The special characteristic which distinguishes them from 
granites and ordinary syenites is the presence of plagioclase 
and orthoclase feldspars m nearly equal amounts, Labradorite, 
andesine and oligoclase are present, usually in well-shaped 
^stals, often zoned; orthoclase forms large irregular plates 
in which the other minerals are embedded. There is rarely any 
considerable amount of quartz, though in a few of these rocks 
this mineral occurs (the quartz-monzonites). Other features 
are the abundance of augite, pale green or .brownish green, and 
of large bronze-coloured plates of biotite which are of quite 
irregular shapes and full of enclosures, Hypersthene or bromite 
is less common, but dark brown and green hornblende are 
sometimes abundant. Olivine also may be present; when the 
rock contains this in notable quantity it may be called an 
olivine monzonite. Numerous large prisms of ^tite often 
characterize micro-sections of monzonites, and zircon, iron ores 
and pyrites are frequent accessory minerals. 


XVIII. 46 



862 


MOOD—MOON 


The moteonites of Tirol ihow a great variabHity in appearance, 
structure, and the relative proportions of their minerak. They 
tend to pass into rocks which have been called diabases and 
gabbros, and near the margins of the outcrop facies very rich 
in pyroxene (pyroxenites) occur. Many authors believe that 
this vMiety of types is associated with the fact that the 
monzonites occupy a middle place as regards their chemi al 
composition between the acid and the basic igneous rocks, and 
that Bodt a magma is naturally somewhat unstable, and likely 
to ®lit up or dSerentiate into partial magmas of more siliceous 
and less siliceous character. The monzonites in fact approach 
*ther closely to the calculated mean composition of the outer 
portion of the earth’s crust and from a molten magma of this 
nature it is natural to suppose that all kinds of igneous rocks 
have been derived. 


Rocks of monsonitic facies occur also in Norway, where they 
have been described as Ikerites. They conUm quartz, orthocjaso 
and plagioelasf, augite and dark brown biotito; hornblende ^d 
bypersthene also may be present Some ol them have i»rphyritic 
ratW than granitic texture, especially near the margins of the 
laccolites. From a study of these and other occurrences Brogger 
proposed to define the monnonites as orthoclase-plagioclase rocks 
m which the two chief classes of feldspar occur m nearly equal 
quantities (as distinguished from the orthociase rocks or granites 
ud syenites and the plagiocla.se rocks or diorites and gabbros). 

At Yogo Peak and Beaver Creek in Montana, U.S.A., there are 
masses of granitoid rock which bear a close resemblance to the 
monzonites oi Tirol. Two main types occur : (a) yogoito, which 
difiers little from monionite, and {b) shonkmite, which is a more 
basic rock richer in plagioclase and augite; this rock contos 
oHvine and in places passes into dark pyroxemtes. In shonkmite 
also a little nephcHne may be present. In several places m fte 
west of Scotland (Argyllshire) intrusive bosses are known which 
consist of an olivine-bearing rock closely rcUted to monzonito. It 
has been called kontallenite because it is quarried at Kentallen 
in Argyllsliirc. Large crystals of pale green augite and inegular 
plates oi biotite which enclose idiomqrphic plagiockse feldspar are 
oonspicnous in microsections oi this rock, and the abundancQ ox 
olivine is rather greater than is usual in the monzonites; it is a^- 
ciated with diorites of lamprophyric character and dark pyroxenites 


^Th^*^foIlowkg analyses show the chemical peculiarities of the 
principal rocks of the monzonite groupj— „ v. r. 

SiO^ Al^O, Fe^O, FeO MgO CaO K,0 NsjO 

Monzonite, Monzoni . i4'ao 1573 i'by 5’40 f40 S'i" 4’4* d'o* 

Yogoite, Yogo Peak . 54'4* I4'« 3 i^ 4‘'3 S'” 77* 4'»* 3;44 

Kentallenite, Argyllshire 51'09 n-93 1'84 711 I2'4® ^ ‘^ 5 ° D* 

HOOD. (1) ( 0 . Eng. mod. a word common to Teutonic lan- 

guagesicf. Ger. M«/; Du. mosrf, mind, courage), a particular state 
of mind or feeling. (2) (Adapted from Lat. modus, measure), a 
grammatical term for one of the various forms into which the 
conjugation is grouped, showing whether the verb is used m 
a predicate, a wish, a command, &c. In syllogistic logic the 
term is used of the various cla.sses into which the “ figures of 
valid syllogisms are divided. (See Syllogism.) 

HOODKEE, or Mudki, a town in the Ferozepore distnct of 
the Punjab, India. Pop. (1901), * 977 ' It is situ^ a 6 m. f 
of the Sutlej, on the old road from Ferozepore to K^al, and is 
notable as the scene of the first battle (Dec. 18,1845) 

Sikh war. (See Such Wars.) ‘ . • 

MOODY, DWIGHT LYMAH (RYT^) (1837-1899). Ameri¬ 
can evangelist, was bom in the village of East Northneld 
(Northfield township), Massachusetts, on the 5th of February 
1837. His father died in 1841, and young Dwight, a mis¬ 
chievous, independent boy, got a scanty schooling. In 1854 
he became a salesman in a shoe-store in Boston; in 1855 he was 
“converted”; and in 1856 he went to Chicago and started 
business there. Beginning with a class gathered from the 
streets, he opened (1858) a Sunday school in North Markrt 
Hall, which was organized in 1863 as the Illinois Street Churc^ 
and afterwards became the Chicago Avenue Church, of which 
he was laymanVstor. In i860 he gave up busing and devoted 
himself to city mfarionary work. He wa.s prominent in raising 
money for FarweU Hall in Chicago (1867), and in 1865-1869 
Sras president of theYlfncago Young Men’s Christian Association. 
Ira David Sankey (1840-1908) joined him in Chicago m 1870 
and helped him greatly by the singing of hymns; and in a senes 


of notable revival meetings m England (1873-1875, 1881-1884, 
1891-1892) and America they carried on their gos^l campaiga, 
and became famous for the Moody and Sankey Gospel Hymns, 
In 1879 Moody opened the Northfield aeminaiy for young 
women, at Northfield, Mass., and in 1881 the adjacent Mount 
Hermon school for boys; in each a liberal practical education 
centres about Bible training; the boy.s do farm-work and the 
girls house-work. In 1889 he opened in .Chicago the Bible 
Institute, and there trained Christian workers in Bible study and 
in practical methods of social reform; at Nortlifield in 1890 
he opened a T'raining School in domestic science in the Northfield 
Hotel, formerly used only in summer for visitors at the annual 
conferences, of which the best known are the Bible (or Christian 
Workers’) (Conference, first held at Northfield in 1880, and the 
Students’ (or College Men’s) Conference, first held in 1887. 

Moody died at Northfield on the 22nd of December 1899. 
His sermons were colloquial, simple, full of conviction and point. 
In his theology he laid stress on the Gospel and on no sectarian 
opinions—he was, however, a pre-miUenarianite—and he 
worked with men as much more “ advanced ” than himself as 
Henry Drummond, whom he eagerly defended against orthodox 
attack, and George Adam Smith. Moody’s sermons were sold 
widely in English, and in German, Danish and Swedisli versions. 

Sec the (official) Life of Duiight L. Moody (New York, 1900), hy !>>* 
son, W. R. Moody (b. iBfig), and the estimate in Henry Drummond’s 
Dwight L. Moody: Impressions and Facts (New York, 1900), with an 
introduction by George Adam Smith. 

nOOLVIE (an Urdu variant of Arabic maultm, a dwivative 
of muUak, a man learned in the law), the name used in India 
of a man learned in Mahommedan law, and hence used generally 
of a teacher or as a complimentary title of one learned in any 
branch of knowledge. 

MOON, SIB RICHARD, 1ST Baronet (1814-1899), English 
railway administrator, was the son of a Liverpool merchant, 
and was born on the 23rd of September 1814. Tlie history 
of his life is practically the history of the London & North- 
Western railway for the period in which he lived. W'hen he 
first became a member of the board in 1847, the company had 
just come into existence by the amalgamation of the London 
& Birmingham, the Manchester & Birmingham, and the 
Grand Junction lines, and it was during his long connexion 
with it—first as director and then (from 1862 to 1891) as chair¬ 
man—that its system was developed substantially into wliat 
it is now. The Chester & Holyhead, the Lancaster & Carlisle, 
and many smaller lines ware gradually added to it, either by 
leasing or by complete absorption, and finally in 1877 an act 
was obtained consolidating all into one homogeneous whole. 
Throughout his career. Sir Richard Moon’.s powers of or¬ 
ganization and his genius for what may be called railway 
diplomacy were of the greatest advont^e to the company, and 
to him it owed in very large measure its commanding position. 
An extremely hard worker himself, he expected equal diligence 
of his subordinates; but eneigy and capacity did not go ume- 
warded, for he made promotions, not by standing or seniority, 
but by merit. Sir Richard Moon, who was created a baronet 
in 1887, died at Coventry on the 17th of November 1899. 

MOON (a common Teutonic word, cf. Ger. Mond, Du. moan, 
Dan. maane, &c., and cognate with such Indo-Gerraanic forms 
os Gr. htJv, Sans, mds, Irish mi, &c.; Lat. uses luna, i.e. luena, 
the shining one, lucere, to shine, for the moon, but preserves the 
word in mensis, month; the ultimate root for ” moon and 
“month” is usuMly talcen to be me-, to measure, the moon 
being a measurer of time), in astronomy, the name given to the 
satellite of any planet, specifically to the only satellite of the 
earth. 

The subject the moon'may be treated as'twofdd, one 
brandi being Oitacemed with the aspects, phases and consti¬ 
tution of tbe^oon; the other with the mathematical theory 
of its motsao. As the yarying fdienomena presented by Hie 
moon grow^t of its 'orbital motion, the general chwacter 
of the latter will be set fortii in advance. 

A i qroiTinin iiea of the georaetricai relations of the moon, 
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of the ministry of the imperial court, of which the Imf>erial 
Archaeological Commission, founded in 1859, is a department. 
The Imperial Academy of the Fine Arts is joined in this charge 
with the commission, whose duties resemble in the main those 
of the commissions of other countries. By a circular of 1901 
a complete inventory of the monuments of the country was 
ordered to be made by the local authorities. 

Spain. —A monument commission was established in 1844; 
it works under regulations issued in 1865. It is composed of 
the Royal Academics of Fine Arts and of History, corresponding 
members of which form commissions for the prbvibces of the 
kingdom. A complete inventory of all monuments is being 
made. The minister in charge is that of public instruction and 
of the fine arts. 

Portugal. —A decree of John V. (1721) protected the monu¬ 
ments of ancient times; in 1840 this protection was extended 
to medieval monuments. An inventory was begun in 1841. 
A council of national monuments was established m 1901 by 
a royal decree, with a code of regulations. The French system 
of dassemeni is adopted, and the regulations under the French 
act of 1887 arc generally followed. The minister responsible is 
that of public works, commerce and industry. 

Turkey.—The regulations, as embodied in an irade of 1884, 
are very stringent, and the principle adopted is that of Greece, 
that all objects of antiquity belong to the state. The private 
owner of such has no power of disposition, and must not injure 
nnr de.stroy them. All excavations arc under the control of the 
government, and permission must be first obtained. The 
exportation of finds is forbidden, and all movables discovered 
belong to the Imperial Museum. If these finds are the result of 
excavations, one-twentieth of the value goes to the discoverer; 
if of accidental di.scovery, the owner of the soil and the state 
divide. 

United States. —With regard to the remains of prehistoric 
man, earthworks, barrows, &c., some of those states, such as 
Ohio, which are .specially rich in such monuments, have par¬ 
ticular laws protecting individual remains, e.g. the earthworks 
in Warren county. The state exercises control over other 
remains of interest, e.g. the Eagle earthworks in Licking county. 
There is also an archaeological and historical society^ partly 
maintained by the state, with the object of the better preserva¬ 
tion of the evidences ofi the prehistoric occupation. In North 
Dakota a state historical commission was created in 1895 *' 
collect and preserve the records and relics pertaining to the 
early history, .settlement and development of North Dakota.” 
The sites of the battle-fields, and statues, &c., erected in 
commemoration of the War of Independence or the Civil War, 
are preserved by various methods— by state or municipal regula¬ 
tions, by the action of incorporated bodies or trustees, &c. Most 
of the states rely on statutory prohibitions of malicious damage 
to protect their monuments and old buildings, &c. (C. Wk.) 

MORVEL (1745-1812), French actor and dramatic writer, 
whose real name was Jacques Marie Boutet, was bom in Lun6- 
ville on the 25th of Mar^ 1745. He was a small, thin man 
without good looks or voice, and yet he became one of the greatest 
comedians of his time. After some years of apprenticeship in 
the provinces, he madehisdibut in i77oattheComidieFran9aise 
in Mirope arid /.enaide; he was received sociitaire in 1772. For 
some reason unknown Monvel secretly left Paris for Sweden 
about 1781, and became reader to the king, a post which he 
held for several years. At the Revolution he returned to Paris, 
embraced its principles with ardour, and in 1791 joined the 
theatre in the rue Richelieu (the rival of the Com6die Fran^aise), 
which, under Talma, with Dugazon, his sister Mme Vestris, 
Grandmesnil (1737-1816) and Mme Desgarqjfls, was soon to 
become the Theatre de la R6publique. After,jfte Revolution 
Monvel returned to the reconstituted Com6diS-Fran^aise with 
all his old companions, but retired in 1807. M^vel was made 
a member of the Institute in 1795. Be wrote sjjx plays (four 
of them performed at the Comidie i^an^aise), tWo comedies, 
and fifteen comic operas, seven with music by 'N. Dezide (1740- 
1792), eight by Nicolas d’Alayrac (1753-1809). He also 
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published an historical novel, FrUdgonde et BrmehatU (1776). 
He was professor of elocution at the Conservatoire. Monvel’s 
two daughters, Miles Mars ainee and cadetie, were well-known 
actresses. 

MONZA (locally Monscia), a, city of Lombardy, Italy, in the 
province of Milan, 8 m. by rail N.N.E. of that city, with which 
It is also connected by both steam and electric trams. It lies 
on the Lambro, a tributary of the Po, 532 ft, above sea-level. 
Pop. (1906), 32,000 (town); 53,330 (commune). Of the medieval 
fortifications little remains save the Porta d’Agrate. Near it 
is the nunnery in which the nun of Monza (see Manzoni’s Pro- 
messi sposi) was enclosed. The cathedral of St John Baptist 
is the principal object of interest; Theodelinda’s basilica of 
590 was enlarged at the close ot the 13th century by throwing 
the atrium into the main building, and the present fine black- 
and-white marble fumade was erected about the middle of the 
t4th by Matteo da Campione, and restored in 1899-1901. On 
the left-hand side of the front rises an incongruous brick-built 
tower, 278 ft. high, erected by Pellegrini in 1592-1606. Within 
the church are the iron crown of Lombardy, supposed to have 
been beaten out of one of the nails used at the Crucifixion, 
and the treasury containing the relics of Theodelinda, compri.sing 
her crown, fan and comb of gold, and the golden hen and seven 
chickens, reprc.scnting Lombardy and her seven provinces, and 
crosses, reliquaries, &c., of the Lombard and Gothic periods. 
The interior has been modernized; there is a fine relief by Matteo 
da Campione in the organ-loft, representing the coronation of 
a king, and some 15th-century frescoes with scenes from the 
life of Theodelinda. Next to the cathedral in artistic importance 
come the church of Santa Maria in Istrada, and the broletto 
or old palace of the commune, u.sually styled the Arengario; 
the former (founded in 1357) bus a rich terra-cotta facade of 
1393, and the latter is raised on a system of pointed arches, 
and has a tall square tower terminating in machicolations 
surrounding a sharp central cone. The royal palace of Monza 
(built in 1777 for the archduke Ferdinand) lies not far from the 
town on the banks of the J-ambro. Cotton goods and felt hats 
are the staple products of the flourishing Monza industiy; then 
dyeing, orpn-building, and a publishing trade. 

Monza (one. Modieia) was not a place of consequence till it 
attracted the eye of Theodoric; and its first important associa¬ 
tions are with Theodelinda. During the period of the republics 
Monza was sometimes independent, sometimes subject to Milan. 
The Visconti, who ultimately became masters of the city, built 
a castle in 1325 on the site now occupied by the Palazzo Durini, 
In the course of its history Monza stood thirty-two sieges, and 
was repeatedly plundered—notably by the forces of Charles V. 
The countship (1499-1796) was purchased in 1546 by the 
wealthy banker Durini, and remained in his family till the 
Revolution. At Monza King Humbert was assassinated on the 
29th of July 1900. 

HONZONITE, the group-name of a type of rocks which have 
acquired it from their most celebrated occurrence, that of 
Monzoni in Tirol. The rocks are of granitic appearance, usually 
rather dark grey in colour and fine to moderately coar.se grained. 
The special characteristic which distinguishes them from 
granites and ordinary syenites is the presence of plagioclase 
and orthoclase feldspars m nearly equal amounts, Labradorite, 
andesine and oligoclase are present, usually in well-shaped 
^stals, often zoned; orthoclase forms large irregular plates 
in which the other minerals are embedded. There is rarely any 
considerable amount of quartz, though in a few of these rocks 
this mineral occurs (the quartz-monzonites). Other features 
are the abundance of augite, pale green or .brownish green, and 
of large bronze-coloured plates of biotite which are of quite 
irregular shapes and full of enclosures, Hypersthene or bromite 
is less common, but dark brown and green hornblende are 
sometimes abundant. Olivine also may be present; when the 
rock contains this in notable quantity it may be called an 
olivine monzonite. Numerous large prisms of ^tite often 
characterize micro-sections of monzonites, and zircon, iron ores 
and pyrites are frequent accessory minerals. 
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feature ef the surface comprises the craters, which are scattered 
eveiys^e, and ^^nerally surrounded by an approximately 
circular deWted nng. Yet another^eemarkable feature com¬ 
prises bri^t streaks, branching out in various directions and 
through long distances from a few central points, especially 
that known as Tycho. 

The height of the lunar mountains is a subject of interest. 
It cannot be stated with the same definiteness that we cun 
assign Iteights to our terrestrial mountains, because there is 
no fixed sea-level on the moon to which elevations can be 
referred. The only determination that can be made on the 
moon is that of the height above some neighbouring hollow, 
crater or plain. The most detailed measures of this sort were 
made by Beer and Madler, who give a great nomber of such 
heights. These generally range between 500 and 3000 toises, 
or'3000 and 20,000 English feet. The highest" which they 
measured was Newton, 3727 toises, or 24,000 ft. 

The general trend of lunar investigation has been against 
the view that there is any resemblance between the surfaces 
of the moon and of the earth, except in the general features 
already mentioned. No evidence has yet been found that the 
moon has either water or air. The former, if it existed at all, 
could be found only in the more depressed portions; and even 
here it would evaporate under the influence of the sun’s rays, 
forming a vapour which, if it existed in considerable quantity, 
* would in some way make itself known to our scrutiny. The 
most delicate indication of an atmosphere would be through 
the refraction of the light of a star when seen coincident with 
the limb of the moon. Not the slightest change in the direction 
of such a star when in this position has ever been detected, and 
it is certain that if any occurs it can be but a minute fraction 
of a second of arc. As an atmosphere equal to ours in density 
would produce a deviation of an important fraction of a degree, 
it may be said that the moon can have no atmosphere exceeding 
in density the that of the earth. 

Devoid of air and atmosphere, the causes of meteorological 
phenomena on the earth are non-existent on the moon. The 
only active cause of such changes is the varying temperature 
produced by the presence or absence of the sun’s rays. The 
range of temperature must be vastly wider than on the esuth, 
owing to the absence of an atmogihere to make it equable. 
Elatiorate observations of the heat coming from the moon at 
its various pha.ses were made and discus.sed in 1871-1872 by 
Lord Rosse. Among his results was that during the progressive 
phases from before the first quarter till the fuU moon the heat 
received increases in a much greater proportion than the light, 
from which it followed that ^e former was composed mainly 
of heat radiated from the moon itself in consequence of the 
temperature which it assumed under the sun’s rays. So far 
as could be determined, 86% of the heat radiated was by the 
moon itself, and 14 % reflected solar heat. But it seems 
probable that this disproportion may be somewhat too great. 
Rosse’s determinations, like those of his predecessors, were 
made with the thermopile. After S. P. Langley; devised his 
bolometer, which was a much more sensitive insb'ument than 
the thermopile, he, in conjunction with F. W. Very, applied 
it to determine the moon’s radiation at the All^heny observa¬ 
tory. His results for the ratio of the total ladiation of the full 
moon to that of the sun ranged from i: 70,000 to i: 110,000, 
which were in substantial agreement with those of Rosse, who 
found 1: 82,000. When L^ley published bis work the law of 
radiation as a function of the temperature was not yet estab¬ 
lished. He therefore wrongly concluded that the highest tem¬ 
perature reached by the moon approximated to the freezing- 
point of water, Stefan’s law of radiation, on the other hand, 
shows that the temperature must have been about the boiling- 
point in ordef that the observed amount of heat might be 
radiated. This is in fain ^eement with the computed tempera¬ 
ture due to the sun’s radiation upon a perpendicular absorbing 
surface when no temperature is lost through conduction tq the 
interior. The agreemeBtthus brought about between the results 
dedub^ from the law of radiation and the most delicate observa¬ 


tions of the quantity of beat radiated is of great interest, as sl)owing 
that’the theory of cosmical ten^ierature nowrests upon‘a sound 
basis. There is, however, still room for improved determinations 
of the moon’s heat by the use of the bolometer in its latest form. 

Possihility of Changes on the Moon. —No evidence of life on 
the moon 1^ ever bwn brought out by the minutest telescopic 
scrutiny, nor does life seem possible in the absence of air and 
water. Some bright spots are visible by th^earth-light when- 
the moon is a thin wescent, which were sui^osed by Hcrschel 
to be volcanoes in eruption. But these are now known to be 
nothing more than spots of unusual whiteness, and if any active 
volcano exists it is yet to be discovered. Still, the question 
whether everything on the moon’s surface is absolutely unchange¬ 
able is as yet an open one, with the general trend of opinion 
toward the affirmative, so far as any actual proof from obsers’a- 
tion is concerned. The spot which has most frequently exhibited 
changes in appearance is near the centre of the visible disk, 
marked on Beer and Madler’s map as Linne. This has been 
found to present an aspect quite different from that depicted 
on the map, and one which varies at different times. But the 
question still remains open whether these variations may*not 
be due wholly to the different phases of illumination by the 
sunlight as the latter strikes the region from various directions. 

Intensity of Moonlight. —An interesting and important quantity 
is the ratio of moonlight to sunlight. This has been measured 
for the full moon by various investigators, but the results arc 
not as accordant as could be desired. The most reliable deter¬ 
minations were made by G. P. Bond at Harvard and F. Zcillner 
at Leipzig, in i860 and 1864. The mean result of these two 
determinations is the ratio 1: 570,000. We may therefore 
say that the intensity of sunlight is somewhat more than lialf 
a million times that of full moonlight. A remarkable feature 
of the reflecting power of the moon, which was made known by 
Zollner’s observations, is that the proportion of light reflected 
by a region on the moon is much greater when the light falls 
perpendicularly, which is the cose near the time of full moon, 
and rapidly becomes, less as the light is more oblique. This 
result was traced by Zcillner to the general irregularity of the 
lunar surface, and the inference was drawn that the average 
slope of the lunar elevation amounts to 47°. 

Motion of the Moon. —The orbit of the moon around the earth, 
though not a fixed curve of any class, is elliptical in form, 
and may be represented by an ellipse which is constantly 
changing its form and position, and has the earth in one of its 
foci. The eccentricity of the ellipse is in the general average 
about o’os5, whence the moon is commonly more than ^*5- 
further from the earth at apogee than at perigee. The line of 
apsides is in continual motion, generally direct, and performs 
a revolution in about 12 years. The inclination to the ecliptic 
is a little more than 5°, and the line of nodes performs a revolu¬ 
tion in the retrograde direction in i8'6 years. The parallax 
of the moon is determined by observation from two widely 
separated points; the most accurate measures are those made 
at Greenwich and at the Cape of Good Hope. The distance 
of the moon can also be computed from the law of gravity, the 
problem being to determine the distance at which a body 
having the moon’s mass would revolve around the earth in the 
observed period. The measures of parallax agree perfectly 
<^ith the computed distance in showing a mean parallax of 
57' 2"8', and a mean distance of 238,800 miles. The period of 
revolution, or the lunar month, depends upon the point to 
which the revolution is referred. Any one of five such direc¬ 
tions may be chosen, that of the sun, the fixed stars, the equinox, 
the perigee, or the node. The terms synodical, sidereal, tropical, 
anomalistic, nodical, are applied respectively to these months, 
of which the lengths are as follow:— 

Deviation from 
Length. sidereal month. 

Synodic month .... * 9 " 53 oS 9 days, -f 2 20893 days. 

Sidereal month .... 27'32ioo „ o’ooooo ,, 

Tropical month .... a7’32i56 „ — o'oooio 

Anomalistic month ... . » 7 ’ 5546 o .. . -b 0-23294 

Nodical month .... 17-21222 —0-10944 „ .. 
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THE MOON (Age 141!. ih.), 1890, October 27. 
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M(iyia or Seas. 

. Mari'Cnsiunj. 

Foccunilitatih. 

( . ,, Nectaris. 

1>. .. Tranquillilalib, 
Soreiutatis. 

V. l.acns Somiuorum. 

Li Morlis. 

11. Marc FriKons. 

J. Sinus Rons. 

K. Marc Inibrium. 

L. Occanus Procellarum. 

M. Marc \’aporum. 

N. llumorum. 

O. Niibium. 


(a) Caucasus. 

(b) Apennines. 

(c) Alps. 

(d) Carpathians, 
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VolLdUOl'S, 

1. A])ollonius. 

2. Firmicus. 

3. TaruiUius. 

4. Sectln. 

5;. Macroluus, 
n. \itruvius. 

7. Posidonius, 
s. Plato, 
fj. Aristillus, 

JO. Autolycus. 

11. Archimedes 

12. Julius Caesar. 

13. Poscovich. 

14. Copernicus. 

H. Herodotus. 

10. Kejiler. 

17. Horda. 

18. llolineiiliergcr, 

19. Tycho.* 


This diagram is a key to some of the features reproduced in the plintograph. 
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other nmnerlcal particulars relating to tlie moon are;— 


Mean distance from the earth (earth's radius aa i) . . i)O'a034 

Mean apparent diameter ■.ii'jt'S 

Diameter in miles .ai}9'6 

Moon's surface in square miles.14 ,600,000 

Diameter (earth's equatorial diameter as j) ... O’ayas 

Surface (earth's as 1).0'074i 

Volume (earth's as 1).. . 

Ratio of mass to earth's mass * . . . . i: 8i‘53 ± 047 

Density (earth's as i).o'6o736 

Density (water's as I, and earth's assumed as 5) . . • 3'48 

Ratio of gravity to gravity at the earth's surface , . .1:6 

Inclination of axis of rotation to ecliptic ... 1° 30' Tf3' 


The Lunar Theory. 

The mathematical theorj' of the moon’s motion doe.s not yet 
form a well-defined body of reasoning and doctrine, like other 
branches of mathematical science, but consists of a series of 
researches, extending through twenty centuries or more, and 
not easily welded into a unified whole. Before Newton the 
problem was that of devising empirical curves to formally 
represent the observed inequalities in the motion of the moon 
around the earth. After the establishment of universal gravi¬ 
tation as the primary law of the celestial motions, the problem 
was reduced to that of integrating the differential equations of 
the moon’s motion, and tc.sting the completeness of the results 
'ly comparison with observation. Although the precision of 
I he mathematical solution has been placed beyond serious 
doubt, the problem of completely reconciling this solution with 
the observed motions of the moon is not yet completely solved. 
Under these circumstances the historical treatment is that best 
adopted to give a clear idea of the progress and results of 
research in this field. Modern researches were developed so 
naturally from the results of the ancients that we shall begin 
with a brief mention of the work of the latter. 

It is in the investigation of the moon's motion that the merits 
of the ancient astronomy are seen to the best advantage. In the 
hands of Hipparchus the theory was brought to a degree of precision 
which is really marvellous when we compare it either with other 
branches of physical science in that age or with the views of contem- 
porarv non-scientific writers. The discoveries of Hipparchus were ;— 

1. The Eccentricity ol the Muon's Orbit. —He found that the moon 
moved most rapidly near a certain pomt of its orbit, and most slowly 
near the opposite point. The law of this motion was such that the 
phenomena could be represented by supposing the motion to be 
uctually circular and uniform, the apparent variations being ex¬ 
plained by the hjqjolhcsis that the earth was not situated in the 
centre of the orbit, but was displaced by an amount about equal to 
one-twentieth of the radius of the orbit. Then, by an obvious law 
of kinematics, the angular motion round the earth would be most 
rapid at the point nearest the earth, that is at perigee, and slowest 
lit the point most distant from the earth, that is at apogee. Thus 
the apogee and perigee became two definite points of the orbit, indi¬ 
cated by the variations ui the angular motion of the moon, 

TTiese points are at the ends of tliat diameter of the orbit which 
passes through the eccentrically situated earth, or, in other words, 
they are on that line which passes through the centre of the earth 
and the centre of the orbit. Tliis line was called the line of apsides. 
On comparing observations made at ditlerent times it was found 
that the line of apsides was not fixed, but made a complete revolu¬ 
tion in the heavens, in the order of the signs of the zodiac, in about 
nine years. 

2 . The Numerical Determination of the Elements of the Moon's 
Motion. —In order that the two capital discoveries just mentioned 
should have the highest scientific value, it was essential that the 
numerical values of the elements involved in these complicated 
motions should be fixed with precision. This Hipparchus was 
enabled to do by lunar eclipses. Each eclipse gave a moment at 
wliich the longitude of the moon was 180° diSerent from that of 
the sun. The latter admitted of ready calculation. Assuming the 
mean motion of the moon to Ire known and the perigee to be fixed, 
three eclipses, observed in different points of the orbit, would give 
as many true longitudes of the moon, which longitudes could Iw 
employed to determine three unknown quantities—the mean longi- 
tuiic at a given epoch, the eccentricity, and the position of the 
perigee. By taking tlircc eclipses separated at short intervals, 
both the mean motion and the motion of the perigee would be 
known beforehand, from other data, with sufficient accuracy to 
teduce all the observations to the same epoch, and thus to leave 
only the three elements already mentioned unknown. The same 
three elements being again determined from a second triplet of 
eclipses at as remote an epoch as possible, the difference in the 

'.A. R. Hinks, " Mass of the Moon, from Observations of Eros, 
1900-1901," M. N. Hov. Act. Soc., 1909, Nov,, p. 73. 


longitude of the perigee at the two epochs gave the annual motion 
of that element, and the diffennee of mean longitudes gave the 
mean motion. 

The eccentricity determined in this way is more than a degree in 
error, owing to the efiect of the eveelion, which was unknmni to 
Hipparchus. The result of the latter inequality is brought out 
when it is sought to determine the eccentricity of the orbit from the 
observations near the time of the first and last quarter. It was 
thus found by Ptolemy that an additional inequality existed in 
the motion, which is now known as the evection. The relations 
of the quantities involved may be shown by simple trigonometric 
formulae. If we put g for the moon's anomaly or distance from the 
perigee, and D for its elongation from the sun, the inequalities in 
que.stion as now known are— 

f)'29° sin f (equation of centre) • 

-|-i’27° sin (sD-f) (evection). 

During a lunar eclipse we always have D = 180°, very nearly, and 
2D — 360“. Hence the evection is then — i'2° sin g, and con¬ 
sequently has the same argument g as the equation of centre, so that 
it IS confounded with it. The value of the equation of centre 
derived from eclipses is thus— 

6'29° sin g — i-sy" sin g = 5’02'’ sin g. 

Therefore the eccentricity found by Hipparchus was only 5°, and 
was more than a degree less than its true value. At first quarter 
we have D =--- 90° and 2D = 180°. Substituting this value of 2D 
in the last term of the above equation, we see that the combined 
equation of the centre and evection are, at quadrature— 

O-aq" sin g -|- 1-27'’ sin g = 7-56'’ sin g. 

Thus, in consequence of the evection, the equation of the centre 
comes out 2° 30' larger from observations at the moon's quarters 
than during eclipses. 

The next forward step was due to Tycho Brahe. He found 
that, although the two. inequalities found by Hipparchus and 
Ptolemy correctly represent^ the moon's longitude near con¬ 
junction and opposition, and also at the quadratures, it left a large 
outstanding error at the octants, that is when the moon was 45" 
or 135° on either side of the sun. This inequality, which reaches 
the magnitude of nearly 1°, is known as the variation. Although 
Tycho Brahe was an original discoverer of this inequality, through 
whom it became known, Joseph Bertrand of Paris claimed the 
discovery for Abu '1 Wefa, an Arabian astronomer, and made it 
appear that the latter really detected inequalities in the moon's 
motion which we .now know to have been the variation. But he 
has nut shown, on the part of the Arabian, any such exact descrip¬ 
tion of the inequality as is necessary to make clear his claim to the 
discovery. We may conclude the ancient history of the lunar 
theory by saying that the only real progress from Hipparchus to 
Newton consisted in the more exact determination of the mean 
motions of the muon, its perigee and its line of nudes, and in the 
discovery of three inequalities, the representation of which re¬ 
quired geometrical constructions increasing in complexity with 
every step. 

The modern lunar theory began with Newton, and consists in 
determining the motion of the moon deductively from the theory 
of gravitation. But the great founder of celestial mechanics em¬ 
ployed a geometrical method, ill-adapted to lead to the desired 
result; and hence his efforts to construct a lunar theory are of more 
interest as illustrations of liis wonderful power and correctness in 
mathematical reasoning than as germs of new methods of reswreh. 
The analytic method sought to express the moon's motion by integ¬ 
rating the differential equations of the dynamical theory. The 
methods may be divided into three classes:— 

1. Laplace and his immediate successors, especially G, A. A. 
Plana (1781-18O4), cfiected the integration by expressmg the time 
in terms of the moon's true longitude. Then, by inverting the 
series, the longitude was expressed in terms of the time. 

2. By the second general method the moon's co-ordinates are 
obtained in terms of the time by the direct integration of the 
differential equations of motion, retaining as algebraic symbols the 
values of the various elements. Most of the elements are small 
numerical fractions; e, the occcntricity of the moon's orbit, about 
o'oss; f', the eccentricity of the earth's orbit, about 0-017; fi tlie 
sine of half the inclination of the moon's orbit, about 0-046; m, the 
ratio of the mean motions of the moon and earth, about 0-073. 
The expressions lor the longitude, latitude and parallax appear os 
an infinite trigonometric series, in which the coemcients of me sines 
and cosines are themselves infinite series proceeding according to 
the powers of the above small numbers. This method was applied 
with success by Ponticoulant and Sir John W. Lubbock, and after¬ 
wards by Delaunay. By these methods the series converge so 
slowly, and the final expressions for the mooi^s longitude are so 
long and complicated, that the series has never been carried far 
enough to ensure the accuracy of all the terms. This is especially 
the case with the development in powers of m, the convergence of 
which has often been questioned, 

3. The third method seeks to avoid the difficulty by using the 
numerical values of the elements instead ol their algebraic symbols. 
'This method has .the advantage of leading to a more rapid ancl certain 
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ManilMtion of tbs numerical (jaaatities required. It haa the 
diaadvsntage of giving the solution of the problem^ ^ 

particular case, and of'being inapplicable in researches in which the 
renerai equations of dynamics nave to ^ applied. It has been 
imployed by Oamoiseau, Hansen and Airy. 

The methods of the second gcuerol class are those most worthy 
>f stttiW. Among these we must assign the first rank to the method 
>i C. E. liislaunay, develop in his Thtmit du mouvemtnt it la 
uni (s vols., iB6o, 1867), because it contains a germ which may 
^et dervelo]) into ^e great desideratum of a general method in 
lelestial mechanics. 

Among applications of the third or numerical method, the most 
luccessfal yet completed is that of P. A. Hansen. His first work, 
Fundamenta nova, appeared in 1838, and contained an exposition 
3f <his ingenious and peculiar methods ol computation. During 
the twenty years following he devoted a large part of his energies 
to the numerical computation of the lunar inequalities, ttic rcdetcr- 
minetion of the elements of motion, and the preparation of new 
tables for computing the moon's position. In the mttcr branch of 
tlie work he received material aid from the British government, 
wliich published his tables on their completion in 1657. Tlie com- 
[lutations o£ Hansen were published some seven years later by the 
KcweiI Saxon Society of Sciences. 

It was found on comparing the results of Hanson and Delaunay 
that there are some out^nding discrepancies which are of sniheient 
magnitude to demand tiie attention of those interested in the mathe¬ 
matical theory of the subject It was therefore necessary tliat the 
numerical ineqnalitios slumld be again determined by an entirely 
Jificront method. 

This has been done by Ernest W. Brown, whose work may be 
regaided not only as the last word on the subject, but as embody¬ 
ing a seemingly complete and satisfactory solution of a problem 
ivhich has absorbed an important part of the energies of mathe¬ 
matical astronomers since the time of Hipparchus. We shall try 
10 convoy an idea of this solution. Wc have just mentioned the 
four small quantities e, e', y and m, in terms of the powers and pro¬ 
ducts of which the moon's co-ordinates have to be expressed. Euler 
loncdved tiie idea of starting with a preliminary solution of the 
problem in which the orbit of the moon should be supposed to lie 
In the ecliptic, and to have no eccentricity, while that of the son 
iva.s circular. This solution being reachm, the additional ttTms 
were found, which were multiplied by thi- first power of the several 
.■cccntricities and of the inclination. Tlien the terms of the second 
Drder were found, and so on to any extent. In a series of remark- 
iblo papers published in 1877-1888 Hill improved Euler's method, 
ind worked it out with much mure rigour and fullness than Euler 
had been able to do. His most important contribution to the 
subject consisted in working out by extremely elegant mathe¬ 
matical pr oce ss es the method of determining the motion of the 
perigee. John Couch Adams afterwards determined the motion 
if the node in a similar way. The numerical computations were 
worked out by Hill only for the first ajlproximation. The subject 
was then taken up by Brown, who in a series of researche.s pub¬ 
lished in the Memoirs of the Koyal Astronomical Society and in 
the Transactions of the American Mathematical Society extended 
Hill's method so as to form a practically complete solution of the 
iirtire problem. The principal feature of his work was that the 
quantity m, which is regarded as constant, appears only in a 
numerical form, so that the uncertainties arising from development 
in a series accruing to its powers is done away with. 

■The solution of the mam mathematical problem thus reached is 
that of the motion of three bodies only—the sun, earth and moon. 
The mean motion of the moon round the earth is then invariable, 
the longitude containing no inequalities oi hmge* period than that 
of the moon's node, i8‘6y. But Edmund Halley found, by a 
copipaiison of ancient eclipses with modern observations, that the 
mean motion had been accelerated. This was confirmed by Richard 
Dunthome (1711-1775). Corresponding to this observ^ fact was 
the inference that the action of the planets might in some way 
influence the moon's motion. 'Thus a new branch of the lunar 
theory was suggested—the determination by theory of the effect of 
planetary action. 

The flret step in constrneting this theory was taken by Laplace, 
who ibowed mat the secular acceleration was produced by the 
secular diminution of the earth's oitnt. He computed the amount 
as about 10' per century, which agreed with the results derived 
by Dnnthonu from ancient eclipses. Laplace's immediate suc¬ 
cessors, among whom were Hansen, Plana and Ponttcoulant, 
fouad a larger Vatne, Hansen Increasing it to 12*5', which he intro¬ 
duced into his tables. This valne was found by himself and Airy 
to represent folriy well several ancient eclipses of the sun, notably 
the supposed one of 'Thales. Bnt Adams in 1833 > showed that the 
previous congpotatiMB of the acceleration were only a rnde first 
approxim^on, and that a more rigorous computation reduced the 
result tmmbom one-haK. This diminution was soon fnlly con¬ 
firmed by others, espedally Delaunay, ahhoogh for some time 
Pontdemdant stoutly maintained the correctness of the older 
resnlt. But the demonstration of Adams's resul t was soon made 
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conclusive, and a value which may be regarded os definitiye has 
been derived by Brpwa. With the latest accepted diminution of 
the eccentricity, the coefficient is S'gi'. 

The question now arose of the origin of the discrepancy ^between 
the smaller values by theory, and the supposed values of 12' derived 
from ancient eclipses. In 1856 WilliamFerrel showed that thcaction 
of the moon on the ocean tidal waves would result in a retardation ^ 
oi the earth's rotation, a result, at first unnoticed, which was inde¬ 
pendently reached a few years later by Delaunay. The amount of 
retardation does not admit of accurate computation, owing to the 
uncertainty both as to tho amount ol the oceanic friction from which 
it arises and oi the exact height and form ol the tidal wave, the 
action of the moon on which produces the efiect But any rough 
estimate that can be made shows that it might well be supposed 
much larger than is necessary to produce the observed difierences 
oi (1" per century. It was therefore surprising when, in 1877, 
Simon Newcomb found, by a study of the lunar eclipses handed 
down by Ptolemy and those observed by the Arablans--data 
much more reliable than the vague accounts of ancient solar eclipses 
—that the actual apparent aecdoration was only about 8'3'. This 
is only 2-4' larger t^n the thcorcticai value, and it seems difficult 
to supine that the efiect of the tidal retardation can be as small as 
this. This suggests that the retardation may be in great part 
compensated by some accelerating cause, the existence of which is 
not yet well established. The following is a Bummoiy of the 
presout state oi the question :— 

The theoretical value of the acceleration, assuming 

the day to be constant, is.5’9l' 

Hansen's value in his Tahfs.s ifs fa fune is .... I2'ig 
Hansen's revised, but still theoretically erroneous, 

result is.12*36 

T he value which best represents the supposed eclipses 
—(1) of Thales, (2) at Larissa, (3) at Stikkelstad 

—is about.11*7 

The result from purely astronomical observation is 8-3 

Inequalities of Ijing Period, —Combined with the question of 
secular acceleration is another which is still not entirely settled— 
that of inequalities of long period in the mean motion of the moon 
round the earth. Laplace first sliowed that modern observations 
of the moon indicated that its mean motion was really less during 
the second half of the i8th century than during the first half, and 
hence inferred the existence of an inequality having a period of 
more than a century. 

Tlie existence of one or more such inequalities has been fully 
confirmed by all the observations, botli early and recent, that 
liave become available since the time of Laplace. It i.s also found 
by computation from tlicory that Ihe planets do produce several 
appreciable inequalities of long period, os well as a great number of 
short period, in the motion of the moon. But the former do 
not correspond to the observed inequalities, and the explanation 
of tlie outstanding differences may be regarded to-day as the most 
]ierplcxing enigma in astronomy. The most plausible explana¬ 
tion is that, like the discrepancy in the secular acceleration, the ob¬ 
served deviation is only apparent, and arises from slow fluctuations 
in the earth's rotation, and therefore in our measure of time pro¬ 
duced by the motion of great masses of polar ice and Ihe variability 
of the amount of snowfall on the great wntinents. Were this the 
case a similar inequality should be found in the observed tfraes of 
the transits of Mercury. But the latter do not certainly show any 
deviation in the measure oi time, and seem to preclude a deviation 
so large as that derived from observations of the moon. This 
suggests that inequalities in the action of the planets may liavo 
been still overlooked, the subject being the most intricate with 
which celestial mechanics has to deal. But this action ha.s been 
recently worked up with such completeness of detail by Radau, 
Newcomb and Brown, that the possibility of any unknown term 
seems out of the question. The enigma therefore still defies 
soUilion. 

Bibliography. —Works on sel^ography; Hevelius, Seleno-' 
graphia sive tunae descriptio (Dansig, 1647); Riccioli, Almagestum 
novum (Bologna, 1651); J. H. Schroetcr, Selenotopographisehe 
Fragmenie tor genauem Kenntniss der Mondflache (Lilienthal, 
1791); W. Beer and J. H. M&dicr, Der Mond noth seinen kosmischtn 
und individuellen VtrhOUnissen, Oder AHgemeine vergleichtnie SeUno- 
graphic (Berlin, 1837): Richard A. ftoctor, The Moon (London, 
1873; the first edition contains excellent geometrical demonstra¬ 
tions of the inequalities produced by the sun in tjie mbon's motion, 
which were partly omitted in the second edition); J. Nasmyth and 
J. Carpenter, The Moon, Considered as a Planet, a World and a 
Satellite (London, 1903; fine illustrations); E. Neison (now Neville), 
The Moon and ihe Conditions and Configurations of'Us Surfaet 
(London, 1876); M. Loewy and P. Puiseux, .<lf/as photo^rapkigue de 
la lune (Imprimerie Royale, Paris, 1896-1908): W. H. Pickering, The 
Moon, from photographs (New York, 1904): G. P- Serviss, The Moon 
(London, 1908), a popular account illustrated by fine photographs. 

On the subject of lunar geology, see N. S. Staler in Smithsonian 
Contr^utions to Knowledge, vd. xxxiv. No. 1438, and P. Pulsenx, 

" Rechenffies sur I'origine ^bable des formations luiialres>" in 
Annates de I’observatoire de Paris, Mdmoins, tome xxli. 
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The ioltewing arh . among the works relating to thjg motion of the 
moon, which are of historic importance or present interest to the 
student: Clairaut, THSorie de la lune (and Paris, 1763); L, 
Euler, Theoria motauni lunae nova melkodo pertractala (Petrorolis, 
1772); G. i^na^TMorie dn mouvement de la lune (3 vols.,Turin, IB32); 
P. A. Hansen, Fundamenta nova investigalionis orbUae verae fuam 
Inna f>erlustrat (Gotha, 1838); Darlegnng der theoreiischm Berechnung 
der tn den Mondlafeln angewandten Storungen (Leipzig, 1802); 
C. Delaunay Thiorie du mouvement de la lune (z vols., Paris, iSfx>- 
1867); F. F. Tisserand, Traili de mfcanique cileste, tome iii., 
Exposi de I’ensemhle des Ihiories relatives au mouvement de la lune 
(Paris, 1894); E. W. Brown, “ Theory of the Motion of the Moon," 
Memoirs of the Royal Astronomical Society, various yols.; also 
Transactions of the American Mathematical Society, vols. iv. and^ vi.; 
E. W. Brown, Introductory Treatise on the Lunar Theory (Cam¬ 
bridge University Press, 1896); Hausen, Tables de la lune (London, 
1857) (Admiralty publication); W. Ferrel, " On tlic Eficct of the 
Sun and Moon on the Rotary Motion of the Earth," Astron. Jour., 
voL iii. (1854); S. Newcomb, "Researches on the Motion of the 
Moon " (Appendix to Washington Observations for 1875, discussion 
of the moon*s mean motion); S. Newcomb, “ Transformation of 
Hansen's Liin.ar Theory," Asl. Papers of the Amur. Ephemori.Sj 
vol. i.: R. Radau, “ Infgalitis ])lanitaircs du mouvement de la lune' 
[Annates, Paris Observatory, vol. xxi.); S. Newcomb, " Action of 
the Planets on the Moon," Ast. Papers of the Amer. Ephemeris, 
vol. v., pt. 3 (1896). Also, Publication 72 of the Carnegie Institu¬ 
tion of Washington (1907); E. W. Brown, Inequalities in the Moon's 
Motion product by the Action of the Planets (the Adams prize essay 
for 1907). (S. N.) 

MOONSEED, in botany, a common name for Mcnispermum, a 
genus of climbing deciduous shrubs, containing one species in 
North America and another in Eastern Asia. The former, 
M. canadense, is a handsome plant, suited to damp and shady 
walls, with large reniform peltate leaves and yellowish flowers 
borne in profusion on long pendulous racemes. 

MOONSTONE, a variety of feldspar, showing in certain direc¬ 
tions a bluish opalescence, whence its value as an ornamental 
stone. When cut with a convex surface it displays a soft milky 
reflection, forming a luminous band, but not sharply defined 
as in cat’s-cyc. The ordinary moonstone is u translucent 
variety of orthoclase known as adularia (see Orthoclase), 
whence the peculiar sheen has been 
called “ adularcscence.” The effect is 
probably caused by interference from 
twin lamellae, or by numerous enclo¬ 
sures of microscopic laminae, definitely 
orientated, and it has been suggested 
that these may often be flakes of 
kaolin due to incipient decomposi¬ 
tion of the feldspar. Practically all the 
moonstone of commerce comes from 
Ceylon, principally from the Dumbara 
district of the Central Province. It 
occurs as pebbles and irregular masses 
in the gcm-gravels and clay-deposits, 
and is also obtained by quarrying an 
adularia leptynite, as described ^ Dr 
A. K. Coomaraswamy. Very similar 
in some respects to moonstone is the 
chatoyant soda-feldspar which was 
called by T. Sterry Hunt peristerite, 
from Gr. wtpurrtpd, a dove, in allusion 
to the resemblance of its lustre to that 
of the bird’s neck. The original peri¬ 
sterite was from Bathurst, near Perth, 
Lanark county, Ontario, but it occurs 
also at Macomb, St Lawrence county. 
New York. 

MOONWORT, or Moon-fern, in 
botany, the popular name of a small 
fern (Botryekium Lunaria), belonging 
to the order Ophioglossaceae (see 
Ferns). It has a tuberous root-stock 
and a stout fleshy glabrous frond 3 to 
6 in. long, with a sterile and fertile 
portion; the former bears several pairs 
of close-set, semicircular or moon-shaped pinnae, the latter 
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is piimotely branched and covered, on the face tqspased to 
the sterile portion, with small globose spore-cases whidi burst 
transversely. It is a widely distributed plant in the north and 
south temperate and cold zones, and is found m pastures and 
grassy banks in Britain. 

HOOK, (i) A heath, on unenclosed stretch of waste or 
uncultivated land, covered with heather; abo such a heath 
preserved for game-shooting, particularly for the shooting of 
grouse. The 0 . Eng. mdr, bog, moor, is represented in other 
Teutonic languages; cf. Dan. mar, Oer. Moor, 0 . Du. nmr, &c.; 
from an 0 . Du. adjectival form moerasch comes Eng. morass, a 
bog. Probably mere, marsh, are nut to be connected with tl^se 
words. (2) The verb “ to moor,” to fasten a ship or boat to 
the shore, to another vessel, or to an anchor or buoy, by cables, 
&c., is probably from the root seen in mod. Du. merem, which 
also gives the English nautical term ” marline,” small strands df 
rope used for lashings or seizings, and “ marline-spike,” a small 
iron tool for separating the strands of rope, &c. 

MOORCROFT, WILLIAM (c. Z770-Z825), English traveller, 
was bom in Lancashire about 1770. He was educated as a 
surgeon in Liverpool; but on completing his course he resolved 
to devote himself to veterinary surgery, and, after studying the 
subject in France, began practice in London. In r795 he 
published a pamphlet of directions for the medical treatment 
of horses, with special reference to India, and in z8oo a Cursory 
Account of the Methods of Shoeing Horses. Having been offered 
by the East India Company the inspectorship of their Ben^l 
stud, Moorcroft left England for India in r8o8. Under his 
care the stud rapidly improved; in order to perfect the breed 
he resolved to undertake a journey into Central Asia to obtain 
a stock of Turkoman horses. In company with Captain William 
Hcarsey, and encumbered with a stock of merchandise for the 
purpose of establishing trade relations between India and 
Central Asia, Moorcroft left Josimath, well within the mountains, 
on the a6th of May iSta. Proceeding along the valley of t^ 
Dauli, they reached the summit of the frontier pass of Niti 
on the rSt of July. Descending by the towns of Darba and 
Gartok, Moorcroft .struck the main upper branch of the Indus 
near its source, and on the slh of August arrived at the sacred 
lake of Manasarowar. Returning by Bhutan, he was detained 
some time by the Ghurkas, and reached Calcutta in November. 
This journey only served to whet Moorcroft’s appetite for more 
extensive travel, for which he prepared the way by sending out 
a young Hindu, who succeeded in making extensive explora¬ 
tions. In company with him and George Trcbeck, Moorcroft 
set out on his second journey in October 1819. On the 14th of 
August the source of the Beas (Hyphasis) was discovered, and 
subsequently that of the Chenab. Leh, the capital of Ladakh, 
was reached on the 24th of September, ond here several months 
were spent in exploring the surrounding country. A com¬ 
mercial treaty was concluded with the government of Ladakh, 
by which the whole of Central Asia was virtually opened to 
British trade. Kashmir was reached on the 3rd of Novembez 
1822, Jalalabad on the 4th of June 1824, Kabul on the aoth of 
June, and Bokhara on the 2Sth of February 1825. At Andkhni, 
in Afghan Turkestan, Moorcroft was seized with fever, of which 
he died on the 27th of August 1825, Trebeck surviving him 
only a few days. But according to the Abbi Hue, Moorcroft 
reached Lhasa in 1826,- and lived thw twdve years, being 
assassinated on his way back to India in 1838. In 1841 Moor- 
croft’s papers were obtained by the Asiatic Sodety, and pob- 
lished, under the editorship of H. H. Wilson, under the ti^ of 
Travels in the Himalayan Prooitues of Hindustan and die Punfdb, 
in Ladakh and Kashmir, in Peshawur, Kabul, Kundut and 
Bokhara, from iSi^ to 1825. 

See Graham Sandberg, The Exploration of Tibet (i 904 )- 

MOORE, ALBERT JOSEPH (1841-1893), English decorative 
painter, was born at York on the 4th of September i^_i. He was 
the youngest of the fourteen children of the artist, William Moore, 
of York, who in the first hidf of the 19th century enjoyed a 
considerable reputation in the North, of England as a painter of 
portraits and landscape. In his childhood Albert Moore showed 
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■n extraordinary love of art, and as he vras encouraged in 
hit tastes by his father and brothers, two of whom after* 
wards became famous as artists—John Collingham Moore and 
Henry Moore, RA—he was able to begin the active exercise of 
his profession at an unusually early age. His first exhibited 
works were two drawings which he sent to the Royal Academy in 
1857. A year later he became a student in the Royal Academy 
schools; but after working in them for a few months only 
he decided that he would be more profitably occupied in inde¬ 
pendent practice. During the period that extended from 1858 
to 1S70, though he produced and exhibited many pictures and 
drawings, he gave up much of his time to decorative work of 
various kinds, and painted, in 1863, a series of wall decorations 
at Coombe Abbey, the seat of the earl of Craven; in 1865 
and 1866 some elaborate compositions: “The Last Supper’’and 
“ The Feeding of the Five Thousand ’’ on the chancel walls of 
the church of St Alban, Rochdale; and in 1868 “A Greek 
Play,” an important panel in tempera for the proscenium of 
the Queen’s Theatre in Long Acre. His first large canvas, 
“ Elijah’s Sacrifice,” was completed during a stay of some five 
months in Rome at the beginning of 1863, and appeared at the 
Academy in 1865. A still larger picture, “ The Shunamite 
relating the Glories of King Solomon to her Maidens,” was 
exhibited in 1866, and with it two smaller works, “ Apricots ” 
and “ Pomegranates.” In these Albert Moore asserted plainly 
the particular technical conviction which for the rest of his 
life governed the whole of his practice, and with them he first 
took his place definitely among the most original of British 
painters. Gf his subsequent works the most notable are “ The 
Quartette ” (1869), “ Sea Gulls ” (1871), “ Follow-my-Leader ” 
(1873), “Shells” (1874), “Topaz” (1879), “Rose Leaves” 
(1880), “ Yellow Marguerites ” (i88i), “ Blossoms ” (1881), 
“Dreamers" (1882), “Reading Aloud” (1884), “Silver” 
(1886), “ Midsummer ’’ (1887), “ A River Side ’’ (1888), “ A 
Summer Night ’’ (1890), “ Lightning and Light ” (1892), “ An 
Idyll ’’ (1893), and “ The Loves of the Winds and the Sca.sons,” 
a large picture which was finished only a few days before his 
death. He died on the 25th of September 1893, at his studio 
in Spenser Street, Westminster. Several of his pictures are 
now in public collections; among the chief are “ Blossoms,” 
in the National Gallery of British Art; “ A Summer Night ” 
in the Liverpool Corporation GalleVy; “ Dreamers ” in the 
Birmingham Corporation Gallery'; and a water-colour, “The 
Open Book,” in the Victoria and Albert Museum, South Ken¬ 
sington. In all his pictures, save two or three produced in his 
later boyhood, he avoided any approach to story-telling, and 
occupied himself exclusively with decorative arrangements of 
lines and colour masses. The spirit of his art is essentially 
classic, and his work shows plainly tliat he was deeply influenced 
by study of antique sculpture; but he was not in any sense an 
archaeological painter, nor did he attempt reconstructions of the 
life of past centuries. Artistically he lived ih a world of his 
own creation, a place peopled with robust types of humanity of 
Greek mould, and gay with bright-coloured draperies and 
brilliant-hued flowers. As an executant he was. ggreful and 
certain; he drew finely, and his colour-sense was remarkable for 
its refinement and subtle appreciatioA. Few men have equalled 
him ae a painter of draperies, and still fewet have approached 
his ability in the application of decorative principles to pic¬ 
torial ait. 

MOORE, :BDWASD (1712-1757), English dramatist and 
miscellaneous writer, the son of a dissenting minister, was 
bom at Abingdon, Berkshire, on the 22nd of March 1712. He 
was theauthor of the domestic tragedy of The Gamester, originally 
produced in 1753 with Garrick in the leading character of 
Beverley, the gambler. As a poet he produced clever imitations 
of Gay and'Gray,*and with the assistance of George, rat Lord 
Lyttelton, Lord Chesterfield and Horace Walpole, conducted 
thtWorli (i 753-1757), *■ weekly periodical on the model of the 
RambUr. Moore collectedihis poms under the title of Poem^, 
Fabitf.atfd Plays An. 1756.,'fie died in Lambeth on the ist of 
March 1757. ^ Dramatic Works were published in 1788. 
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MOORE, GEORGE (1853- ), Irish novelist and poet, was 

bom in Ireland, son of George Henry Moore, M.P., a well- 
known orator and politician. He studied art in London and 
finished his education in Paris. He was a regular contributor 
to various London magazines when he published his first volume, 
in verse. The Flowers of Passion (1877). A second, Pagan 
Poems, appeared in 1881. As a novelist he followed the 
French school of Flaubert and Zola, and became prominent for 
deliberate realism. His powerful Mummer’s Wt/e (1885) had 
decidedly repulsive elements. But Zolaism meanwhile was a 
thing to which the reading public was gradually becoming 
acclimatized. George Moore’s Esther Waters (1894), a strong 
story with on anti-gambling motive, had a more general success, 
and was followed by Evelyn Innes (1898), a novel of musical 
life, and its sequel. Sister Teresa (1901). He interested himself 
in the Irish Gaelic revival, and was one of the founders of the 
Irish Literary Theatre. His play. The Strike at Arlingford 
(three acts, in prose, 1893), was written for the Independent 
Theatre, and his satirical comedy, The Bending of the Bough 
(1900), dealing with Irish local affairs, was played by the Irish 
Literary Theatre in Dublin. His Diarmuid and Crania, w ritten 
with Mr. W. B. Yeats, was produced by Mr. F. R. Benson’s 
company at the same theatre in 1901. The Vntilled Field 
(1903) and The Lake (1905) are romantic pictures of Irish life. 
Moore had originally come to the front in London about 1888 
as an art critic, and his published work in that Line includes 
Imfiressions and Opinions (1891) and Modem Painting (1893, 
2nd ed., 1897). Among his oilier books are A Drama in Muslin, 
(1886), A Mere Accident (1887), Parnell and His Island (1887), 
Mike Fletcher (1889), Spring Days (1888), Vain Fortune (1890), 
Celibates {i8<^S), Confessions of a Young Man(i888),and Memoirs 
of My Dead Life (1906). 

MOORE, GEORGE FOOT (1851- ), American biblical 

scholar, was born in West Chester, Pennsylvania, on the isih of 
October 1851, the son of William Eves Moore (1823-1899), a 
prominent Presbyterian minister, long the permanent clerk of 
the Presbyterian General Assembly. The son graduated at 
Yale in 1872 and at Union Theological Seminary in 1877, was 
ordained in 1878, and from 1878 to 1883 was pastor of the 
Putnam Presbyterian Church, Zanesville, Ohio. He was 
Hitchcock professor of the Hebrew language and literature in 
Andover Theological Seminary in 1883-1902, and was president 
of its faculty in 1899-1901; in 1902 he became professor of 
theology and in 1904 professor of the history of religion at 
Harvard University. His chief critical work dealt with the 
Hexateuch, and more particularly the Book of Judges (Com¬ 
mentary, 1895; text, translation and notes, 1898; text with 
critical notes, 1900). 

MOORE, HENRY (1831-1895), English painter, the ninth son 
.of William Moore, of York, and brother of Albert Joseph Moore, 
was bom in that city on the 7th of March 1831. His artistic 
education was chiefly supervised by his father, but he also 
attended the York &hool of Design, and worked for a short 
time in the Royal Academy Schools. He first exhibited at the 
Academy in 1853, and was a constant contributor to its exhibi¬ 
tions till his death. At the outset of his career he occupied 
himself mostly with landscapes and paintings of animals, 
executed with extraordinary detail in imitation of the prevailing 
taste of the Pre-Raphaelite Brotherhood; but in 1857, while on 
a visit to the West of England, he made his first attempts as a 
sea-painter. His success was immediate, and it had the effect 
of diverting him almost entirely from landscapes. Among 
his most important canvases must be reckoned “ The Pilot 
Cutter ” in 1866, “ The Salmon Poachers ” in 1869, “ The 
Lifeboat ” in 1876, “ Highland Pastures ” in 1878, “ The 
Beached Margent of the Sea ” in 1880, “ The Newhaveh Packet ” 
(bought by the Birmingham Corporation), and “ Catspaws off 
tlie Land ” (bought by the Chantrey Fund tmstees); in 1885, 
“Mount’s Bay” (bought by the Manchester Corporation) in 
1886, “ Nearing the Needles ” in ,1888, “ Machrihanish Bay, 
Cantyre,” in 1892, “ Hove^to for a Pilot ” in 1893, and “ Glen 
Orchy,” a landscape, in 1895. He was elected an ^associate 



MOORE, J.-^MOQRE, )6I1R JOHN <8oi$ 


of tb? ^oyal Society di Painters in Water Colours in iSjd, ai^ 
a full member in 1880; an associate pf the Roy^ Academy in 
1885, and an academician in 1893; and at Puis, in 18^, where 
he exhibited "The Newhaven Packet”■ atidThe Oearhess 
after Rain,” he received a grand prix and was made a knight 
of the Legion of Honour. He died at Margate on the samd of 
June 1895. His WoAs are marked by admirable appreciatkm 
of nature, and by a rare understanding of wave-form and colour 
and of the subtleties of atmospheric efiect; and as a sea-painter 
he may fairly be regarded Ss almost Without a rival. 

HOORE, JOHK (1729-1804), Scotti^ physician and writer, 
was bom at Stirling in 1729, the son of a clergyman. After 
taking his medical degree at Glasgow, he SMved with the army 
in Flanders, then proceeded to LondOT to continue his studies, 
and eventually to Paris, where he was attached to the hous^otd 
of the British ambassador. His novel Zduco (1789), a close 
analysis of the motives of a selfish profligate, produced a great 
impression at the time, and indirectly, through the poetry of 
Byron, has left an abiding mark on literature. Byron said 
that he intended Childe Harold to be “ a poetical Zeluco,” and 
the most striking features of the portrait were undoubtedly 
t^en from that character. Moore’s other wwks have a less 
marked individuality, but his sketches of society and manners 
in France, Germany, Switzerland, Italy and England furnish 
valuable materials for the social histwian. In 1792 he accom¬ 
panied Lord Lauderdale to Paris, and witnessed some of the 
principal scenes of the Revolution. His Journal during a Resi¬ 
dence in France (1793) is the careful record of an eye-witness, 
and is frequently referred to by Carlyle. He died in London 
on the 2ist of January 1802, leaving five sons, the eldest of 
whom was General Sir John Moore. James Moore (1763-1834), 
who wrote Sir John’s Life, was also the author of some important 
medical works, and Sir ^aham Moore (1764-1843), saw much 
active naval service and became an admiral. 

MOORE, SIR JOHN (1761-1809), British general, the son 
of John Moore, was bom at Glasgow on the 13th of November 
1761. From his early years he intended to become a soldier, 
learned the Prussian firing exercise, and was “ always operating 
in the field and showing how Geneva could be taken.” By the 
duke of Hamilton’s influence he obtained an ensigney in the 51st 
foot (1776), learned his drill at Minorca, and in 1778 was ap¬ 
pointed captain-lieutenant in a new regiment raised by Hamilton 
for service in the American War. Moore remained in America 
to the peace of 1783, after which the Hamilton regiment was 
disbanded. In 1784 he was returned by the Hamilton interest 
as member of parliament for the united boroughs of Lanark, 
Selkirk, Peebles and Linlithgow. In jparliament, though he 
never spoke, he seems to have taken his duties very seriously, 
and to have preserved an independent position, in which he won 
the friendship of Pitt and the respect of Burke, and (more 
important still) the friendship of the duke of York. In 1787 
he became major in the 60th (now King’s Royal Rifles), but 
in the following year he was transferred to his aid corps, the 
51st. In 1792 Moore sailed with his coips to the Meditermneon. 
He was too late to assist at Toulon, but was engaged tbroi^hout 
the operations in Corsica, and won particulv distinction at 
the taking of Calvi, where he wa.s wounded. Soon after this 
he became adjutant-general to Sir Charles Staart, with whom 
he formed a dose friendship. After the expulsion of the Fraidi 
Moore became very intimate with many of the leading Corsxm 
patriots, which intifmicy was so obnoxious to Sir Gilbert- Elliot 
(later Lord Minto) that Moore was eventually ordered to leave 
the island in forty-eight hours, though Elliot wrote in warm 
terms of his ability. Pitt and the duke of York thouj^ still 
more hi^y of Colonel Moore, who was soon sent out to the 
West Indies in the local nude of brigadier-gengral. Here be 
came under the command of Sir Ralph Abercromby, whose 
most valued adviser and subordinate Moore soon b^me. 
In the Santa Lucia expedition he won further distinction by 
his conduct at the capture of the Vigie and Maine Fortuni, 
and when Sir Ralph left the island he appointed Mcoie govenuur 
and mflHary commander. In 1798 he aocompanied Abercramby 


to Ireland as a najangeneral, and the inbdliqa was 

actively engaged in command of a corps in the soalh, defeating 
a large force the Iriahj and saving Woeford fromdeatmetion 
after the battle of Vinegar Hill (June ai), - His servioeswere in 
nniversd request, and Abocroi^ bed him {^pointed l|o ithe 
command of a brigade destined for the expedkim to Hellrndt 
At the action of Egmont-op-Zee, on the ^ of: October 1799, 
his brigade lost very heavily, and he himdelf was wounded, iar 
the fourth time, on this occasion sever^. On his return from 
Holland be was made coionel of the 5tnd regiment, with which 
he was connected for the rest of fads career, and whicb^under his 
supervision became one of the finest r^nnenta in Europe. 

Throughout the Egyptian exp^ition he comnuOlded. the 
reserve. The 28th and 42iid regiments in this corps gamed 
great distinction at the battle of Alexandria, where Moore 
himself was again wounded. He returned to duty, howmwr, 
before the surrender of the French forces to G^ersd Hntdunsal)^ 
and added so much to his reputation by his cauduct in this 
brilliant campmgn that after the dmrt peace came to an esri he 
was appointed to command the force assembled at Shamdifie 
Camp (1803) as a part of thearmy intend^ to meet the projeeted 
invasion of Napoleon. Here were , trained some of the best 
raiments of the service, amongst others the 43rd, .sand-and 
9Sth Rifles, the regimeots which afterwards formed the famous 
‘‘ Light Division ” and won.in the Peninsula on unsurpassed 
reputation, not only for the skilful performance of the duties 
of li^t troops, but also for invincible steadiness in the line of 
battle. Thw corps (now represented in the army by the tst 
and and battalions of the Oxfddshire Light Infantry and the 
Rifle Brigade) bore the impress of Moore’s training for thirty 
years and more, and as early as 1804, on account of the " superior 
state ” of the 52nd, the king gmnted the officers exertional 
promotion (August 29, 1804). The system of light i^antry 
tactics taught at Shomclifie woe not invented by Moore; but 
he had always advocated the creation of these troops, and he 
supervised the training which produced such great. results. 
While at ShorncKfie he renewed his intimacy with Pitt, who 
was then residing at Walmer Castle, and bis dose friendship 
with Lady Hester Stanhope led to the erroneous belief tbnt 
he was betrothed to her. On his return to office Pitt caused 
Moore to be mode a Knight of the Bath, and about the same 
time came his promotion to the rank of lieulenant-genwal. 
Fox, when he succeeded to office, showed the same appreciation 
of Moore, and in 1806 sent him to the Meditemnean as second- 
in-command to his brother. General H. £. Fox. la the various 
minor expeditions of the time Moore had a share, at first as a 
subordinate, bat soon, when Fox went home, on account of ill- 
health, as commander-in-ebief of the British army employed 
in the Mediterranean. About this time he formed an attai^hinent 
for Caroline Fox (aftawards the- wife of Sir William Napier), 
to whom, however, he did not oSer marriage, fearing to “ influence 
her,” by his high position and intimacy with her fatjia;, “ to an 
irretrievable emr for her own future contentment ” (L)i/< g/ 
Sir C. Napier, L 39). In 1808 Moore was ordered ty the .BaliWj 
to assist Gustavus IV., king of Sweden, against Russia, fraoce 
and Denmark. Ibe conduct of the king, who went so fgr m to 
place Sir John Moore under arrest when he refused to a^uiescis 
m his plans, ruined any chance of successful co-operatimt, and 
the English general returned home,maki(^his«scii^ indi^uise. 
He was at once ordered to proceed with hts division to Portugal, 
iriiere he was to be under the command of Sw Hew Pahyo^e 
and Sir Hatty Buirard. To MQore,.a6 a geimrid .of Eurt^iean 
reputation, who had held a chief commaiidi the appqintp^t of 
two senior officers -to be over him opp^ed as a bitter ineult, 
though his resentment did not divert bim from hi^ ffilty- Se 
met his reward, for. when, in the exeiteooent caused, by the qonr 
vention of Cintra, Dfdiymple and Bunwrd were,ordered bpm> 
Moore was left in cenunand of the largest .%itish army that 
had; been employed since the commencement of, war. 
Wellesley, who returned home with the other genesis,,ahq^?^ 
his appreciation of Mpore, and in an interesting letter (WeUinetm 
Despaitkes, Oct. 8,1808) expressed his desire tO:Vse his.j^ 
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gfraat political inlSueDceito e 0 ect a reconciliation between Moore 
and the ministers.' r.iT 

: It was not lon^ 'More the ^niards Summoned Sir John 
Moore’s army to a^ist them agamst the advance of Napoleon, 
and the trei^g wore marched into Spain, Salamanca being 
their Tehdezvoos.' There Moore remained for a month, calling 
up Sir'David'Btdrd’s corps from Corunna to assist him. Soon, 
however, the overwhelming success of the emperor’s attack 
threaten^ to isolate Moore, and it was then that he formed 
the magnificent resolution of marching northwards against the 
French line of retreat. 'The bold and skilful operations which 
followed this step will be found outlined in the article Peninsulak 
WakI Moore’s advance paralysed the emperor’s victorious 
armies. Napoleon himself turned against the British army, 
which was soon in grave danger, but Spain was saved. Under 
these circumstances took place the famous retreat on Corunna. 
The indiscipline ofia large proportion of the troops made it painful 
and almost disastrous, but the resnwe under Edward Paget, 
in which served Moore’s old ^omclifie regiments, covered itself 
with glory in the ceaseless rearguard fighting which marked, 
every step of the retreat. The march ended with the glorious 
battle of Corunna (Jan. i6, 1809), where, eatly in the day. Sir 
John Moore received his death-wound. He would not sufier his 
sword to be unbuckled, though the hilt galled his wound, and 
so he was borne from the fieldf. His last hours were cheered by 
the knowledge of victory, and his only care was to recommend 
his friends, and those who had distinguished themselves, to 
the notice of the government. He died with the name of Lady 
Hester Stanhope on his lips. By his own wish he was buried, 
before dawn on the 17th, in the ramparts of Corunna. Marshal 
Soult designed that a monument should be erected, with an 
inscription framed by himself, and the Spanish general La 
Romana afterwards carried out Soult’s wishes. The temporary 
monument thus erected was made permanent in i8ii by Sir 
Howard Douglas, acting for the prince regent The duke of 
York issued to the army on the ist of Fetaary a noble order 
in which reference was made to the services of the general, and, 
above all, to the fact that “ the life of Sir John Moore was spent 
among the troops." A membrial was erected in St. Paul’s 
Cathedral by order of parliament early in 1809, and his native 
city of Glasgow erected in George Square a bronze statue ^ 
Flaxman. The poem by the Rev. Charles Wolfe, “ The Burial 
of 'Sir John Moore," became one of the most popular in the 
language. The best-known portrait of Sir John Moore is that 
by Sir Thomas Lawrence, P.R.A. 

For many years controvert, largely political, raged over 
the events of the Corunna campaign, and only at a later period 
has any examination of Sir John Moore’s merits and services 
been rnade in n dispassionate spirit. Mistakes were doubtless 
made in the retreat, but it is sufficient to accept Napoleon’s 
view that thw 'wnre (ffObably inseparable from the difficulties 
with which Mbore was surrounded. His greatest claim to 
renown is, however, independent of his conduct of armies in 
the field.' He Was the finest trainer of men that the British 
army has ever kndwh: He had the true gift of the ;preat man, 
W(%tneht of character. While Wdlington, whose work would 
pavh been vain but for Moore’s achievements, perpetually 
cotnphfined of his officers and formed no School, Moore’s name » 
asteMttd with the career of all who made ffieir mark. The 
history the Light revision is sufficient in itself to indicate 
the 'restfKs df Moore’s training on the rank and file. In oppoai- 
tibh td'W ’rtajority/'who regarded the laah and the gaHows as 
the Source! tfi'ffiseiplihe,'be sought always and by every means 
to. (kvdd^ the’ tnoral qualities no less than the physicaL Of 
the sepklr officers; Hope, Graham, Edward Paget, Hill and 
Crauh^d kll feK‘and'submitted to his ascendancy . The flower 
of the yddh^ WeKttion, ColborHe, Hordiiige and the Napiers, 
iiveti thbugh'th^'gditied then: laurMs under WelKngton and in 
cUef cdiqmand, werhwver proiid'to call themselves “ Sir 
Wii^lsmeh'."' 
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Sir John Moan's Jimmai (1904); and the Records of the 3znd 
(OxiordshiTe Light Infantry). A shorter mentoir srill be found in 
Tunlv* British Saldiers (London, 1899). 

M(WRE> THOMAS (1779-1852), Irish poet, was born in 
Dublin on the 28th of May 1779. His father was John Moore, a 
proaperous grocer and wine merchant, and his mother’s maiden 
name was Anastasia Codd. In 1793 Tom Moore’s name first 
appeared in print, as a contributor some verses " To Zelia," 
to a Dublin periodical, the AnUulogia Hibernica. In the same 
year Roman Catholic students began to be admitted to Trinity 
College, Dublin, and in 1794 Moore’s name was entered on the 
books, curiously enough, as a Protestant. At Trinity he made 
friends with Robert Emmet, and was nearly dragged into the 
plots of the United Irishmen. The events of 17^ and the 
execution of Emmet in 1803 made a deep impression on him. 
The words of Enunet’s address to his judges, adcing the charity 
of silence—‘‘ Let no man write my epitaph "—are enshrined by 
Moore in one of his lyrics, “ Oh, breathe not his name 1 ’’ (Irish 
Melodies, 1808). The next song in the same collection—“ When 
he who adores thee ’’—also owes its inspiration to Emmet’s 
fate, and the conscietttious Orientalism of Lalla Rookh does 
not conceal the pre-occupation of the writer with the United 
Irishmen when he writes of “ The Fire Worshippers,” and with 
Emmet and Sarah Curran when he describes the loves of Hafed 
and Hinda, especially in the well-known song, “ She is far from 
the Land where her young Hero sleeps.’’ In 1798 Moore 
graduated, and in the next year left ior England to keep his 
terms at the Middle Temple. 

He rapidly became a social success in London. Joseph 
Atkinson, secretary in Ireland to the ordnance board, had been 
attraaed to Moore in Dublin at first by his gifts as a singer. 
He now gave him an introduction to Francis Rawdbn-Hastings, 
2nd earl of Moira, who invited him to his country seat at Doning- 
ton Park, Leicestershire. Here Moore became a frequent guest. 
He had brought with him from Ireland a translation of the 
Odes of Anacreon, and the prince of Wales consented to have 
the volume dedicated to him. It was issued in 1800 with notes 
and a list of distinguished subscribers. His social successes 
involved him in expenses far beyond his means. His publisher 
bad advanced him money, and he resolved to pay his debt by 
the anonymous publication of his juvenile poems. The Poetical 
Works of the Late Thomas Little, Esq. (1801), a collection of 
love poems which Moore afterwards regretted. Through Lord 
Moira’s influence he was, in 1803, appointed registrar of the 
admiralty prize-court at Bermuda. He went there to take 
possession of the post, but soon tired of the . monotonous life, 
and in 1804, after appointing, a deputy, returned to England 
by way of the United States and Canada. In 1806 he published 
Epistles, Odes and other Poems, chiefly dealing with his im¬ 
pressions of travel. The volume contained the “ Canadian 
Boat Song ” (“ Faintly as tolls the evening chime ”), and 
some love poems of the same kind as those connected with the 
name of “ Mr Little.’’ Jeffry made an unjustifiable onslaught 
on this collection in the Edinburgh Review for July 1806. Moore 
was in his view “ the most licentious of modern versifiers, and 
the most poetical of those who, in our time, have devoted their 
talents to the propagation of immorality,” and the book was 
a “public nniaance.” Moore challenged Jeffrey, and a duel 
was arranged at Chalk Farm. The police interrupted the 
proceedings. Jeffirey’s pistol was found to be unloaded, and 
tli8 ludicrous affair ended in a fast friendship between them. 

Tbe success of the satirical epistles in the i8od volume 
encouraged Moore to produce further work of a similar kind, 
Corruption and Intolerance, Two Poems (1808), and The Sceptic: 
a Pkilosopkiccd Satire (i8^), but the heroic couplet and the 
mannei* of Pope did hot suit hjs talents.: At the ejid of i8e6 
he went to Dubliil, au^ with theexception.of about six mootlis 
in 1807 spent at Dbnington Park, the nejrt three years were 
sjfent in Ireland. Herebemet MisiJ^iisabeth Pyke, an sctn»«, 
who became tus’ wife in March They lived at first in 
London^ but "Soon renwyed into tlM qountiy,.to Regworth, 
nesr Lord Moira’s seat, and then to .Mayfield Cottage, near 
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Aihboume, Derbyshire. Moore had to spend much of his time 
in London, for tte popularity of his songs led to an agreement 
with his publiMier to increase the success of these by singing 
them himself at great houses. The inception of his Iri^ 
Melodies dates from 1807, and many of the best were written 
during the three years of his Irish visit. He had already 
publiriied separate songs, some of them set to music of his 
own, when William Power suggested to him in 1807 the task 
of fitting words to a series of Irish airs supplied by Sir John 
Stevenson. He could not have foimd a task more exactly suited 
to his powers, and for a quarter of a century he enjoyed a regular 
income of £500 a year from Power for writing words to music. 
The first number of the Irish Melodies appeared in 1808, and 
contained some of his best and most popular work. The rest 
appeared between 1808 and 1834. In 1816 Stevenson and Moore 
published Sacred Songs, follow^ by a second number in 1834. 
In 1818 they began to adapt melodies from other nations. 
The first number of Rationed Airs appeared in 1818, and was 
followed by others in 1830,1833, t 836 , and 1837. 

After 1813 he broke ground in a new field—political squib¬ 
writing. His first butt was the prince regent, once his friend 
and patron, whose foibles, fatness, love for cutlets and cura9oa, 
for aged mistresses and practical jokes, were ridiculed with the 
lightest of clever hands. His earljer political poems appeared 
in the Morning Chronicle, but in 1813 he published a thin volume 
of Intercepted Letters: The Twopenny Post Bag. Other vOltunes 
of squibs, most of which passed through several editions, followed: 
The World at Westminster (1816), The Fudge Family in Paris 
(1818), The Journal ofaMember of the Pococurante Society {1&20), 
Fables for the Holy Alliance (1823), Odes on Cash, Corn, Catholics, 
and other Matters (1838), The Fi^ge Family in England (1835). 
The only failure among his satirical writings was Tom Crib's 
Memorial to Congress (1819) for which he had made an elaborate 
study of thieves’ argot. 

In 1814 he contracted with the firm of Longmans to supply 
a metrical romance on an Eastern subject, which should contain 
at least as many lines as Scott’s Rokeby, the publishers bind¬ 
ing themselves to pay 3000 guineas on delivery. Moore had 
b^n LaUa Rookh two years before. He was a careful and 
latorious writer, and retired to a cottage in the neighbourhood 
of DohiHgton Park, where with the help of Lord Moira’s library 
he read himself slowly into familiarity with Eastern' scenery 
and manners. He was already far advanced in his work when 
Byron in The Giaour and agam in The Bride of Abydos largely 
forestalled him. The depression following on the peace of 1815 
deferred the publication of Lalla Rookh until 1817. It was 
an immediate success. The Eastern local colouring which 
dazzled Moore’s contemporaries has, however, faded, and the 
interest still existing in the poem is chiefly due to the under¬ 
current of Irish patriotism which he cleverly worked into it. 
Immediately after the completion of Leila Rookh, Moore removed 
with his family to Sloperton Cottage, Wiltshire, where he was 
close to Bowood, Lord Landsowne’s country seat. Moore’s 
plans were interrupted by the embezzlement of some £6000 
by the deputy he had left in Bermuda^ for whose default he was 
fully liable. To avoid a debtors’ prison Moore retired to the 
Continent. He visited Byron in Italy, and in October 1819 
received from him the fint part of the Memoirs. The con¬ 
tinuation was sent to Moore in Paris the next year, with Byron's 
suggestion that the reversion of the MS. should be sold. Moore 
did not remain long in Italy, but made his home in Paris, where 
he wu Joined by his wife and- children. He was not able to 
return to England until 1833, when the Bermuda afiair was 
compromised by a payment through Longmans of £tooo. 
Moore had had many offers of help, but preferred to be indebted 
to his publishers only. During liis exile he had written another 
Oriental poem, The Loves of ike At^ (tiaa), which was hanjly 
less popular than LoSo Rookh. HO now beaune a contributor 
sarirical verse to The Times, the connexion lasting until 
1837. He now wrote his Memoirs of the Life of Sheridan, first 
contemplated in 1B14, which geared, after some delay, in 1835. 
The Memoirs of Captain Rock (1834), in which he gives a 


hUniorous but convincing account of English miigoyernment 
in' hefausd,: was the result of a tour with Lord Innsdowne in 
westnn Ireland. His prose tale, The Epicurean, appeared in 
1837, and the Legendary.BaUads in 18^. In 1831 he completed 
his Life and DeM of Lord Edward Fitagerald, probably his best 
piece of pirose work. 

The death of Byron in 1834 raised the question of the publi¬ 
cation of his Memoirs. Moore had parted with them in 1831 to 
John Murray for £2000. After they had come into Murray’s 
possession, Moore began to have doubts about the propriety 
of publishing them, and an arrangement was therefore made 
that the ^£3000 should be regarded as a loan, to be rqraid during 
Byron’s lifetime, and that the MS. should be retained as a security. 
When Byron died the Memoirs were still unredeemed, and the 
right of publication therefore rested with Murray. Moore now 
borrowed the money from Longmans and induced Murray to 
give up his claim. The money was paid, and, after a heated 
discussion with Byron’s executors, the MS. was burnt. It was 
partly the pressure of the debt thus contracted, and partly 
the express^ wish of Byron, that induced Moore to undertake 
for Murray The Letters and Journals of Lord Byron, with Notices 
of his Life (1830). The difficult task was executed with great 
skill and tact, and it remains, with all its defects and omissions, 
a -valuable record. 

Moore’s countrymen desired him to accept a seat in parlia¬ 
ment for Limeridc. The offer was accompanied by a scheme 
to present Moore with an estate in the county worth £300 a 
year. It was made through the poet Gerald GriflSn, who has 
left on record an account of the interview. Moore declined 
the honour. In 1830 he allowed himself to he drawn into a 
project for writing a History of Ireland (4 vols., 1835, 1837, 
1840 and 1846) for Lardner’s Cyclopaedia. He hoped that fay 
writing the history of Ireland he might arouse in his own country¬ 
men an interest in their past, and open the eyes of Englishmen 
to the misgovernment of the country. He had neither the 
historical training nor the despatch in writing which enabled 
Scott to scribble 6ff the companion Volumes on Scotland, and 
the history sat like a nightmare on him, and was left unfinished 
on the melancholy collapse of his powers in 1845. He had, 
however, the temper of the student, and was always a voracious 
reader. 

Moore’s last years were harassed by pecuniary difficulties, 
and by the weaJeness and misconduct of his sons, the elder of 
whom retired from the English army to enter the foreign legion 
of France. After the death of his last child in 1845, Moore 
became a total wreck, but he lived until the 35th of February 
1853. He left sufficient provision for his wife in the Diary which 
he kept chiefly on her behalf. 

His other works are, A Letter to the Soman Catholics of Dublin 
(1810); A Melologne upon National Music (181 ij; an operetta, 
M.P. or The Blue Stochit^ (1811); A Set of Glees (1827); The 
Fete (1831); Evenings in Greece (1836-1833); Travels oj an Irish 
Gentleman in Search of a Seligion ; Alciphron, a Poem (1839). 

See Memoirs, Journal and Correspondence of Thonuu Moore 
(8 vols., 1833-1856), ed. by Lord John Russell, which contains an 
immense quantity oi faionaphical material; The Poetical Works of 
Thomas Moore, Collected bji Himself (to vols., 1840-1843); also 
Notes from the Letters of Thomas Mdore to his Music Publisher, 
James Power (1854); and Prose and Verse, Humorous, Satirical and 
Sentimental, by Thomas Moore, with st^pressed passages from Iks 
Memoirs of Lord Byron , . , (i8y8), which includes Moore's con¬ 
tributions to the Edinburgh Remew (1814-1834). Among modern 
editions of Moore’s Poetical Works may be mentioned that by 
Charles Kent (the Centenary ed., rSyq), and that by W. M. Rossetti 
(18S0). Memoirs of Moore are prefixed to these sditiona. There 
are many contemporary references to him, e^iecially in the journals 
and letters of Byron. There is an excellentfife, by Stephen Gwynn, 
Thomas Moore (1905) ,'writtenfoT the ” Engliim Men of Letters Senes." 
See also mono^phs on Moore, by G. vallat (1886 and 189^, an 
essay on him as the poet '* of Irishiippoeition and revolt'' in Gsqrg 
Branded Main Currents in NinsfgfMs Century Literature, vol. iv. 
(1873; Eng. trans., 1905). ■■ e - ■* 

MOORHEAD, a city and tSw' coun^-seat of Clay county, 
Minnespta, U.S.A., opposite fai^, North Dakota, on the ^ 
bank of the Red River anil^bout 315 m. N.W. of Minne¬ 
apolis. Pop. (1890), 3 o 88 ;'-^i|*»)» 3 r 3 oj (> 9 ^ 0 j U.S. census), 
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4840. Moorhoad is served by the Great Nerthem and the 
Ncarthsm .Pacific railways. The city is the seat of one of the 
state noniuil .schools (j888) and of Gmoordah College (Norwegian 
Lutheran; 1891),'<i^ich in 1907-.1908 had 500 students. 
Moorhead, named in honour of James K. Mowhead (i6ob> 
J884), a Republican representative in Congress from Pennsyl¬ 
vania in i859«i 869, was settled in 1871, was incorpMrated as a 
•village in 1I75, and was chartered as a city in 1881. 

the name by which a bird, often called twter- 
hen 'and sometimes gallinule, is most commonly known in 
England. An earlier name was moat-hen, which was appropriate 
in the days when a most whs the ordinary adjunct of most 
cdkaiderahle houses in the country. It is the Gallinula Merepus 
of ornithologiRts, about the size of a .small bantam-hen, but 
with the body much compressed (as is usual •with members 
of the family Raliidae, to which it belongs), its plumage above 
is of a deep oli-vw-brown, so dark as to a'ppear black at a short 
distance, and beneath iron-grey, relieved by some -white stripes 
on the flanks, with the lower tail-co-verts of pure white—^these 
last being very conspicuous as the bird swims. A scarlet frontlet, 
especially bright in the spring of the year, and a red garter on 
the tibia render it very showy. Though often frequenting the 
neighbourhood of man, the mooi^hen -sccras unable to overcome 
the inherent stealthy habits of the Rdlidae, and hastens to 
hide it.self on the least alarm; but under exceptional circum¬ 
stances it may be induced to feed, yet always suspidously, 
with tame ducks and poultry. It appears to take wing with 
dffiailty, and may be often caught by an active dog; but, in 
reality, it is capaUe of sustained flight, its longer excursiobs 
being chiefly praformed by night, when the peculiar call-note 
it utters is frequently hoard as the bird, itself invisible in the 
darkness, passes overhead. The nest is a msiss of flags, reeds, 
or other aquatic plants, often arranged with much neat¬ 
ness, almost always new the water’s edge, where a clump of 
rushes U generally chosen; but should a mill-dam, sluice-^te, 
or boat-house afford a favourable site, advantage will ibe token 
of it, and not unfr^uently the bough of a tree at some hei^t 
from the ground •wiD furnM the place for a cradle. The eggs, 
from seven to eleven in number, resemble those of the root 
but are smaller, lighter, and brighter in colour, with spots or 
blotches of reddish-brown. The common moor-hen is exten¬ 
sively spread throughout the Old Wtnrld, being found also at 
the Cape of Good Hope, in India, and in Japan. In America it 
is represented by a very closely allied form, G. gdeata, so called 
from its rather larger frontal helm, and in Australia by another, 
G. Unebnsa, which generally wants the white flank-markingB. 
Both closely resemble G. ekloropus in general habits, as does 
also the G. pyrrhorrhoa of Madagascar, which has the lower 
toil-coverts bufi instead of white. Celebes and Amboyna possess 
a smaller cognate species, G. haemafopus, with red legs; tropical 
Africa has 5 ie smallest of all, G. angulata. One of the most 
remarkable varieties is the G. nesiolis of Tristan da Cunba,’ 
which has wholly lost the .power of flight.^ Among other forms 
are the common Gallinula (Erytkra) ■fihomicura, axti -Gdlierest 
tristata of India, as -well as the South American spei^es classed 
in the genus Perphyriops, axid the remarkable Austria genus 
Tnionyx contains three species,* which seem to be more terres¬ 
trial titan aquatic in their haunts and habits. 

Allied to all these is the genus Porphyria, including the bird 
so named by classical writers, and perhaps a dozen other specid 
often callea .sultanas and purple water-hens, .for they all have 
a plumage of deep blue-^ome becoming sdolet, green, or black 
m parts, but 'preserving the white lower tail-covert!(,' so generally 
characteristic , of the group; .and their beauty is enhmeed by 
their scarlet biU and legs. Two, P. cMerU of the Ethugtkui 
region and the ^th American P. parva; are rA small siz& 

• • Not to ’be*cd(ifOUBded ■wlSf*" MoOr-coefc " or "'MooT-fowI,'" j 
names formerly in general use for the red grouse. ’. 

' iVoc. Zooi. 8ae. (1861LP. 760, ^ 4XX. . ... j 

' A somewhat inierinowto form seems to be pfeunted by the 
mooT-hen of the islaaV'ISi St Denis, to the north of MadkgUsear 
(Proa.'Zoof. Sec., 1867, ptSo^dl. . ^ 

* Anm. Nat. History, 3rd >srtiii|||t is^ 


Of the larger species, P. eaeruUut is the “ PoTpkyrio ” of the 
ancients, and inhabits certain localities on both , sides of the 
Mediterraneaa, while the rest are widely dispersed within the 
tropics, and even beyond them, as.in Aua^ia and New Zealand. 
But this last countiy has produced a more exaggerated iocm, 
Naiamis, which has an interesting and perhaps unique history. 
First described from a fossil skull by Sir R. Owen,'' and then 
thought to be extinct, an example was soon after taken ali've,'’ 
the skin of •which (with that of another procured like the first 
by Walter ManteU) may be men in the Brititii Museum. Other 
fossil remains were from time to time noted by Sir R. Owen^; but 
it began to be feared that the bird had ceased to exist,^ until a 
third example was taken about the year 1879, the skin and 
most of the bones of which, after undergoing examination 
in New Zealand by Sir W.. Boiler and T. J. Parker,* found their 
way to the museum of Dresden, where A. B. Meyer discovered 
the recent remains to be specificaily distinct from the fossil, 
and while keeping for the latter the name N, menteUi gives the 
former that of N. hoehsutteri. What seems to have been a 
third species of Natortiit formerly inhabited Lord Howe’s Island, 
but is now extinct. Whether the genus Apiornis, of which 
Owen described the remains from New Zealand, was most nearly 
allied to Natomis aixd Parphyrio catmot here be decided. T. J. 
Parker considers it a “ development by degeneration of an 
ocydromine type.” (See Oc-vdrome.) (A. N.) 

MOORS (Lat. .Maun; Gr. Mavpui, dark men), the name 
which, as at present used, is loosely applied to any native of 
Morocco, but in its stricter sense only to the townsmen of 
mixed descent. In this sense it is also used of the Mahom- 
medan townsmen in the other Barbaiy states. It has been by 
some connected with the Hebrew and Phoenician mahm, 
western. Wetz.stein derives it from mahir, a corruption of 
Amdsir with its plurals Intdsir and Masir, archaic forms of 
the Berber native name Amazigh, the free. From Mauri, the 
claasic name for the north-western African tribes, the north¬ 
western districts of that continent came to be called by the 
Romans Mauretania. The term “ Moors ” has no real ethno¬ 
logical value. The tribes known to the Romans by that name 
were undoubtedly of Berber stock (see Bekbbrs). They first 
af^ear in history at the time of the Jugurthine War (i;iO“io6 
B.C.), when Mauretania west of the Mulucha was -under the 
government of a king called Bocchus, and appears to have 
constituted a regular and organized state. It retained its 
independence till the time of Augustus, who in 75 B.c. bestowed 
the overeignty of the previously existing kingdom upon 
Joba II., king ol Nutiiidia, at the same time uniting it with the 
western portion of Numidia, from the Mulucha to the Ampsaga, 
which recei-ved the name of Mauretania Caesariensis, while the 
province that had previously constituted the kingdotn, or 
Mauretania proper, came to be known as Mauretania Tingit^ 
(see Mauretania). With the rest of North Africa Maure^p^ 
was overrun by the Arabs in the 7th century. The subsequent 
conquest of Spam was effected chiefly by Berber tribes, but 
the Moslems in the peninsula—known to the Christian nations 
as Moors—always had a strong strain of Arab blood and in most 
respects became Arabized. The race was also influenced con- 
sidWably by intermarriage with the natives of Spain, and when 
the Moots were finally expelled from that country they hod 
become almost entirely distinct from their Berber kinsfolk, to 
whom they were khown as Andalusians. While the mountainous 
parts of Morocco oontinued to be occupied by pure Berber 
people, the Shluh -or Shilluh, the Andalusian Mioors flocked to 

‘ Proc. Zool. Sac., 1848,p. 7; Trans, iii. 336, pi. Ivi. 

< Proc. 1850,.]^ 309-ZX4, pi. xxi,; Tram. iv. 69-74,^ nxv. 

7 Thus the le^txines and what appeared to him the siemum were 
described and figured (Tram, iv, pp. iz, 17, pl*. li. iv.), and to 
ptiv^ls and' another femur (vH. pp. 349, '373, pb. -Xia;, xffll.) ; but ito 
suppooed atemnm aftsTwards .{kovtd not :td be that of Natoas, 
and Owen (Brar, 4881, p, 689] reotified the. error, to which hie 
attention had been dfawn. ana which he had already silepected 
(Trans. Vlil. izti). 

• NotWHhUtandinj; the .eWdenot, wfaieh presented aosae iocon 
groMos; offered by Sb Macbay lIUs, P- t44). 

• Trans, N, ZwL Isssl, xiv, 
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the coast towns and the plains of UoioocOy occupied larfcly 
1:7 Atabi The name Moor is however; si^. applied to the 
populations speaking Arabic who inhabit thecmmtiy eKtendiqg 
horn Morocco to the Senegal, and to the Niger as far east as 
Timbuktu, i.e. the western Sahara. In this vast region and in 
ail the towns of Barbary many of the Andalusians settled. 

The Moors are ethnically a very hybrid race with more Arab 
than Berber blood. A common mistake is to .regard them as 
a black race, as indicated by the old English phrase “ Black-a- 
Moor,” i.e. black aS a Moor. They are a ^hite race, though 
often sunburnt and bronzed for generations, and both their 
children and those who have lived in the cities might pass 
anywhere as Europeans. 

The typical Moors of Morocco are a handsome race, with skin 
the colour of coSee-and-milk, with black eyes and black 
silky hair, and the features of Europeans. They wear a full 
beard, and are characterized by a marked dignity of demeanour. 
There is a general tendency to obesity, which is much admired 
by the Moors in their women, young girls being stuffed like 
chickens, with paste-balls mixed with honey, or with spoonfuls of 
olive oil and sesame, to give them the necessary corpulence. 
The Moors are an intellectual people, courteous in manner 
and not altogether unlettered; but they are cruel, revengeful 
and bloodthirsty. Among the pirates who infested the 
Mediterranean none were worse than the Moors. 

They are fanatical Mahommedan.?, regarding their places 
of worjihip as so sacred that the mere approach of a Jew or a 
Christian is forbidden. The Moors are temperate in their 
diet and simple in their dress, though among the richer classes 
of the towns the women cover themselves with silks, gold and 
jewels, while the men indulge to excess their love of fine horses 
and splendid arms. The national fault is gross sensuality. 
The position of women is little better than a pampered slavery. 
They are uneducated, indolent and vicious. Such education 
as the children receive is of a superficial kind. Slavery flourishes, 
and slave auctions, conducted like those of cows and mules, 
take place on the afternoons of stated days, affording a lounge 
for the rich Moors, who discuss the " goods ” offered and seek 
for bargains. This public sale of slaves was prohibited in the 
coast towns, c. 1850, under pressure from European powers, 
but means are found to evade the prohibition. 

Of games the young Moors play a great number; the principal 
one is a kind of football, more like that of Siam and Burma 
than that of England; wrestling and fencing arc popular, but 
the chief amusement of the adult Moors is the “ powder-play ” 
(laab el bdrud), which consists of a type of military tournament, 
the horsemen going through lance and musket exercises or 
charging in review fashion, firing volleys as they gallop. Other 
recreations much in favour throughout Morocco are music, 
singing, jugglery, snakc-charming and acrobatic performances. 
As professional story-tellers many Moors are remarkable, but 
the national musk is monotonous and not very harmonious. 

See Dr Arthur Loared, Morocco and tha Moors (i8g:); 
Budgett Meakin, The Moorish Empire (1899.); and The Moors 
(1902); Frances Macnab, A Ride in Morocco (1902); and see under 
Morocco; Mauretania; Berbers, Ac. 

MOOSE, the North American Indian (Algonquian) name 
of the North American representative of the European elk 
{q.v.). The word is said to mean “ cropper ” or “ trimmer," 
from the animal’s habit of feeding on the branches of trees. 

MOOT, a meeting or assembly, in 0 . Eng. mSt, gemit, a word 
of which “ to meet ” is a derivative. " Moot ’’ or its ahemative 
form “ mote ’’ is the common term for the assemblies of the 
people of the hundred, burgh, &c., in the history of early English 
institutions, and especially for the national assembly or council, 
the Witenageinot. The name survives in “ moot hall,!’ the term 
Still given to town halb and council buildings in some towns in 
England, as at Aldeburgh. From its meaning of assembly, 
the word was applied to a debate or discussion, especially of 
the discussion of a hypothetical case ly law students at the 
Inns of Court. These moots are still carried on'at Gray's Ihn. 
As an adjective, “ moot ’’ means doubtful, undecided. 


MOP, a bunch of cloth, rags or coarse yam, fastemd to a 
pole valid' serving os a broom or brush for swabbug up Wet 
floors or ctiin surfaces and for cleaning generally. The Wind 
is usually taken to be an adaptation of Lat. mappa, cloth, 
napkin, cf. " map.” A particular application of the term in 
provincial English is to an annual hiring or statute-fair, a 
“ mc^fair,” at which domestk and agricultural servanta out 
of .places attended, carrying a broom, a mop or other implement 
indicative of their calling. 

MOPLAH (Malayalam mafipila), a fanatical Mahommedan 
sect found in Malabar. The Moplahs, who number upwards 
of arnillian, are believed to be descended from Arab immigrants, 
who landed on the western coast of India in the 3rd centi^y 
after the Hegira. They are remarkable for the fanaticism 
displayed in successive attacks upon the Hindus, and they 
have several times resisted British troops. A regiment of the 
Indian army was recruited among them, but the experiment 
proved a failure, and the Mopli^ Rifles were disbwded in 
April 1907. 

HOPSUS, in Greek legend, the name of two seers, (i) Son 
of Ampyx (or Ampycus) and the nymph Chlotis, a Lopith of 
Oechalia in Thessaly. He took part m the Calydonian boar 
hunt and accompanied the Argonauts as their prophet. He died 
from the bite of a serpent which sprang from the blood of the 
Gorgon Medusa. He is represented on the chest of Cypselus 
as boxing with Admetus. He was afterwards worshipped as a 
hero and an oracle was consecrated to him. (2) Son of Rhacius 
(or Apollo) and Manto, daughter of Teiresias. The rival seer 
Calchos is said to have died of chagrin because the predictions 
of Mopsus were fulfilled, while hb own proved incorrect. 
Together with another seer, Amphilochus, Mopsus founded 
Mallus in Cilicia after the return from Troy; and in a quarrel 
for its possession both lost their lives. According to Pausanias 
(vii. 3, 2) Mopsus expelled the native inhabitants of Caria, and 
built the town of Colophon. Mopsus was worshipped as a god 
by the Cilicians, and had two famous oracles at Colophon and 
Mallus. His name survives in the town of Mopsuestia (Mvi/ioe 
’Eima) and the spring of Mopsucrene. Mopsus appears to 
be the incarnation of Apollo of Claros. 

HOQDEGUA, a maritime province of southern Peru, bounded 
N. by the departments of Aiequipa and Puno, and S. by the 
republic of Chile. Area, 5550 sq. m.; pop. (1906 estimate), 
31,920. The province extenib from tfie Pacific coast eastward 
to the Cordillera Occidental, which forms the boundary line 
with Puno and the republic of Bolivia. Eettem Moquegua is 
volcanic, and b broken by the high range that forms the western 
rim of the Titicaca basin. Among the volcanoes in the province 
are Tutupacu, the last eruption of which occurred m i8ot, 
Huaynaputinaand Hachalayhua, which were in violent eruption 
in 1606, Coropuna, Ornate, Ubinas and Candarave—the last 
three still showing signs of activity. Thb region b also subject to 
severe earthquake shocks. On the lower slopes of the Cordillera 
there are fertile irrigated vaUeys which produce grapes and olives 
for commercial purposes, and a considerable variety of fruits, 
cereals ahd vegetables for local consumption. The best-known 
grape-producing dbtricts are Moquegua (capital) and Locumba— 
the product bemg con'verted into wine and brandy for export. 
The capital is Mo^egua (pop. about 5000 in 1906), m the upper 
valley of the Ilo River, 4500 ft. above Sea-leyel, and 65 m. by 
rail from the small port of Boon the Pacific coast. 

Moquegua was formerly one of the three provinces fomnog 
a department of the same name. The other two provinces 
(Tacna and Arica) were held for indemnity by Chile after the 
war of 1879-1883 with the understanding (treaty of Ancon, 
March 8,1884) ttet at the expiration of ten years a pUbiieite 
should te taken in the two provinoes to determine whether 
they should remain with Chile, or return to Peru—(he country 
to which they should be annexed to pay tHk other 10,000,000 
pesos. Qiile did not comply with thu treaty agreeing and 
m ipio still hdd both provinces. 

MORA, JOSE (163^1725), Spanish sculptor, was a pupil of 
Alonzo 6mo. He died in Granadaiin 1725 and was buried U 
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the Albaicin church. His work can be usefully studied in the 
e^t statues in the Capelin del Cardenal inthe Cordova Cathedr^ 
and in the figures of' Bruno and St Joseph in the Cartuja 
near Granada. 

See B. HaendekS, Studien mr Geschickte der spanischen Plathit 
(Stiassbuig, luoo). 

MORA, or Morra (Ital. delay), a game, universally popular 
in Italy, in which one player endeavours to guess instantly the 
number of fingers held up by the other. Ancient Egj^ian 


often yields caoutchouc as in s{)ecies of Fieut (m. F. eUutiea), 
Cecropia a tropical American genus with uirty to forty 
species, and others: < 


IsBinds. There are several methods of playing mora, but in 
the one most common in Italy the two players,- placed face 
to face, throw out at the same instant one or more fingers of 
one hand, each crying out simultaneously a number guessed to 
be that of his adversary’s exposed fingers. A correct guess counts 
one; if both guess correctly or ■wrongly there is no score. The 
game, which is generally five or nine points, is played for stakes, 
and with extraordinary swiftness. 

MORACEAE, in botany, an order of dicotyledons, belonging 
to the series Urticiflorae, to which belongs also the nettle family 
(Urticaceae, q.v.). It contains about 6o genera with about 
looo species, mostly trees or shrubs, widely distributed in the 




End of Shuot showing Stipule, s, of India-rubber Plant (Pt'cMS 
elastica), f nat. size. 

The leaves, which are entire or more or less divided, are stipulate, 
the stipules being small and lateral as in Morus and allied general 
or intrapetiolar, each pair uniting to form a cap round the younger 
leaves, as in Ficus and allied genera, and very well shown in 
F. elastica, the common india-rubber plant of greenhouses. The 
plants arc monoecious or dioecious, and the small unisexual flowers 
are Ixime in cymose inflorescences which are condensed into ap¬ 
parent racemes, spikes or heads. In the fig they coalesce to form 
a fleshy hollow axis on the inner face of which the flowers arc 
situated, while in Dorstenia they form a flat, often lobed, expansion 
with the flowers sunk on the upper lace. The flower resembles 








Fig [Ficus carica), Shoot bearing Leaves and Fruit, about 
f nat. size. * 

1, Inflorescence cut lengthwise to show the numerous flowers 
crowded on the inner surface. 

a, A female floivcr, enlarged. 3, Fruit cut lengthwise, J nat. size, 
warmer parts of the earth. The largest genus, Ficus (the fig, q.v.), 
contains 600 species spread through tropical and sub-tropical 
regions, and includes the common fig of the Mediterranean 
region {Ficus carica), the banyan (F. bengt^sis), and the india- 
rubber plant {F.ilasiica); many of the species are epiphytic, 
sometimes clinging so tightly round the host-plant ■with th^ 
roots as to strangle it. Morus (mulberry, g.v.) contains ten specks 
of trees or bushes in north temperate regions and in the mountains 
of the tropics. Artoforjm, including A, incisa (breadfruit, 
g.p.) and A. inie^folia (jack-tree), has forty species, chiefly 
natives in the Indian Aififaipelago. The plants are rich in latex 
which may be very poisanous as in Antiaris toxicarict, the Upas- 
tred {qx) of Java, or swftet. and nutritious as: in Brosimum 
pUacleAimdrtM^ tl» .cowf^tm. (gx.) e^ Venezuela. The latex 


Mulberry (Morus nigra), Shoot bearing Leaves and Fruit, ) nat. size. 

1, Catkin of male flowers. 3, Spike of female flowers. 

2, One male flower. 4, Single female flowerp. 

that of Urticaceae; there ar® generally four free or more or less 
united perianth leaves, with, in the male flower, a stamen opposite 
each perianth leaf; the filaments arc incurved in the mulbeny and 
allied genera and straight in the flg and its allies. Artocarpus has 
only one stamen. The female flower contains two carpels in the 
median plane, the posterior one of which is often more or less aborted. 
Each developed ovary chamber contains a solitary pendnlons mbte 
or less curved ovule. The fruit is an achene or drupe, often sur¬ 
rounded by the fleshy perianth and still further complicated by 
the union of fruits of diffenent flowers as in mulberry, the develop¬ 
ment of a fleshy receptacle as in fig, or as in ririocar/>i« (bread¬ 
fruit), by the union of fruits, perianth and axis into a solid fleshy 
mass. The embryo Is generally oukved and sutrounded by a fleshy 
endoBpcmi. . 

From the evidence of Iaaf-ios«l8 it is probable that the genus 
Ficus existed as far north as Greenland in the Cretaceous, era and 
was generally dlstribilted In North America (Wd Europe ih th^ 
Tortiory pttiod up to tulocehe tint9B« 

MORADABAO, a city gnd district of British India, in the 
Bareilly division of the United Provinces, The city is on the 
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right bank of the river Ramganga, 655 ft above eea-level, and 
has a station on the Oudh & Kohilkhand railway, 868 miles 
from Calcutta. Fop. (1901), 75,128. It was founded in 1615 
by Rustam Khan, who built the fort which overhangs the river 
hank, and the fine Jama Masjid or great mosque {1631), Hie 
town forms a large centre of trade in country produce. It has 
a special industry in ornamental brassware, sometimes plated 
with lac or tin, which is then engraved. Cotton weaving and 
printing is also carried on. 

The Distkict of Moraoabad lies east of the Ganges and west 
of the native state of Rampur. Area, 3385 sq. m. It lies within 
the great Gangetic plain, and b demarcated into three sub¬ 
divisions by the rivers Ramganga and Sot. The eastern tract 
consists of a submontane country, with an elevation slightly 
greater than the plain below, and b traversed by numerous 
streams descending from the Himalayas. The central portion 
consists of a level central plain descending at each end into the 
valleys of the Ramganga and Sot. The western section has 
a gentle slope towards the Ganges, with a rapid dip into the 
lowlands a few miles from the bank of the great river. In 
addition to Moradabad the principal towns are Amroha {qju.), 
Sambhal (39,715) and Chaudansi (25,711). 

For the early history of Moradabad see Bareilly. It passed 
into the possession of the British in 1801. The population in 
1901 was 1,191,993, showing an increase of I'l % in the decade. 
Mahommedans are more numerous than in any other district 
of the province, forming more than one-thutl of the total. 
The principal crops are wheat, rice, millet, pulse, sugar-cane 
and cotton. Tlie main line of the Oudh & Rohilkhand railway 
traverses the district from south to north, with branches towards 
Aligarh and Rampur. A third branch from Moradabad city 
towards Delhi crosses the Ganges at Garhmukhteshwar by a 
bridge of eleven spans of 200 ft. each. 

MORAES, FRANCISCO DE (r. 1500-1572), Portuguese romance 
writer, was probably born at the close of the 15th century. 
We know very little of his life, except that he was treasurer 
of the household to King John 111 ., and he is first found in 
Paris in the suite of the Portuguese ambassador, D. Francisco 
de Noronha, who had gone there in 1540. He was a commander 
of the Order of Christ, and was called 0 Pdmeirim on account 
of his authorship of the famous romance of chivalry Palmeirim 
dc Inglalerra-, in 1572 he was assassinated at Evora. He appears 
to have written his book in France (perhaps in Paris) in 1544, 
dedicating it to the Infanta D. Maria, daughter of King Manoel, 
but the first extant Portuguese edition only came out in 1567. 
A Spanish version was published as early as 1548, and on the 
strength of this many critics have contended that the book was 
originally written in that language and that Moraes only trans¬ 
lated it into Portuguese. Both tradition and a critical exami¬ 
nation of the Portuguese and Spanish texts, however, tell over¬ 
whelmingly in favour of the first being the original with Moraes 
as its author. The episode of the four French ladies shows 
an intimate acquaintance with the court of Francis 1 ., where 
Moraes spent some years, and one of these ladies named Torsi is 
the one he loved and to whom he addressed some verses entitled 
“ Desculpa de huns amores.” The Palmeirim de /ngfa/erra belongs 
to another branch of the same cycle as the Amadis de Gaula; 
the two romances are the best representatives of their class, and 
for their merits were spared from the auto da fe to which Cervantes 
condemned other romances of chivalry in D. Quixote. It has 
a well-marked plot, clearly drawn characters, and an admirable 
style, and has been reckoned a Portuguese classic from the 
time of its issue. 

Bibliography. —The Palmerin of lingland, by W. E. Purser 
(Dublin, 1904), contains an exhaustive study of the romance and 
the controvert concerning its authorship, with a sketch the plot. 
The existing Portuguese editions bear the dates 1567, 1592, 1786 
and 1852, while translations exist in Spanish, Italian and Ftench. 
An English version from the French by A. Munday was first pub¬ 
lished m 1609. In 1807 Robert Southey issued in 4 vole, eto an 
incomplete translation from the Portuguese which is r^ly a revision 
of Munday. In addition Moraes wrote some Dialogues, which were 
published at Evnre in 1024 and are incorporated in the last tW6 
editions of Patmeirim de Inglaterra. (E. PlL) 
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MCNBAIlIBi a term adopted from the Franch for the rocky 
material carried downwards on the outside of a glacier^ and 
depoeited at its sides and foot. The position of the moraine 
with regard to the glacier is indicated by the names applied 
to it. The lateral moiaiae is the hringe .of rock fragments et 
the glacier side. The glacier is always slowly moving ,do>vn 
the valley. Hiere are always points la.the valley whiue rock, 
falls are more frequent than m other pUoes., llie glacier as 
it moves forward catches this material and carries, it onward, 
in a long heaped line distributmg it evenly all down the valley' 
sides. When two glacial valleys converge into one, valley two 
lateral moraines unite at the pomt of junction and form a median. 
moraine in the resultant broader glacier, which now has two 
lateral moraines and one median. All this material; carried 
by the glacier is deposited where the glacier ends, and forms 
the terminal moraine, frequently in the form of a crgsccirtlc 
dam across the valley. This material is carried farther down¬ 
wards by stream action and distributed; otherwise the, end 
of all glacier valleys would be blocked with debris against which 
the ice would be piled to a great height, and the glacier would 
finally become stationary. The material pushed forward 
beneath the glacier is sometimes called the ground moraine, 
the part left ^neath the ice the lodge moraine, that carried to 
the edge and dropped the dump moraine, and that carried 
forward the push moraine. (See Glacier.) 

HORAN, EDWARD (1839-1901), American artist. Was bom 
at Bolton, Lancashire, England, on the 19th of August 1839. 
He emigrated with his family to America at the age of fifteen, 
and subsequently settled in Philadelphia, where after having 
followed his father’s trade of weaver, he became a pupil of James 
Hamilton and Paul Weber. In 1863 he became a pupil of the 
Royal Academy in London; he established a studio in New York 
in 1872, and for many years after 1877 lived in Paris. He was 
a painter of marine subjects and examples of his work are in 
many prominent collections. Among his canvases are thirteen 
historical paintings, intended to illustrate the marine history of 
America from the time of Leif Ericsson to the return of Admiral 
Dewey’s fleet from the Philippines in 1899. He died in' New 
York City on the 9th of June 1901. Hw sons (Edward) Percy 
Moran (h. 1862) and lion Moran (b. 1864), and his brodiers 
Peter Moran (b. 1842) and Thomas Moran {q.v.), also became 
prominent American artists. 

HORAN, THOHAS (1837- ), American artist, was bom 

at Bolton, Lancashire, England, on the 12th of January 1837, 
and emigrated with his parents to America in 1844, the family 
settling in Philadelphia. After having been apprenticed for 
some year-s to a wood-engraver, he studied under his brother 
Edward and under James Hamilton, in Philadelphia, and later 
studied in Ijmdon, Paris and Italy. In 1871 he accompanied 
Professor F.V. Hayden’s exploring expedition to the Yellowstone, 
and in 1873 he went down the Coloradp with Major J. W. 
Powell’s famous expbring party; and on these two trips he made 
sketches for two large pictures, “The Grand Canon of .the 
Yellow-stone ’’ and “ Chasm of the Colorado River,” both of 
which were bought by the United States government and are 
now in the Capitol at Washington. He became a mernber of the 
National Academy of Design in 1884 and of tlie American Water 
Color Society. His wife, Mary Nimmo Moran (1843-1899), 
who was bom in Strathaven, Scotland, and emigrated to America 
in 1852, was also an artist, and was particularly .prominent'as an 
etcher. 

HORAR,a town of Central India, in the native state of Gwalior, 
3 m. E. of Gwtdior city. Pop. (1901), 19,179. It was formerly a 
British military cantonment and residence of a political og^, 
but in 1886, when the fortress of Gwalior waarestoredto Sindkia, 
the troops at Morar were withdrawn to Jhansi, ood .the-<xt«nivc 
barracks were Iflcewise made over to ouidhia. In the Mutiiiy 
of 1857 Moran was the scene of the raost .torious uprising, in 
Central India. It is a centre for local trade, and has on 
important tanning industry. 1' 

UORAT (Ger. Mwten), a smlaR town on the east shore ^ 
the Lake of Morat, in the Swiss canton of Fribourg, and by-rail 
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i4f' Hr. N. of Pritutig dt iS) m. W. of Bern. IH jts 
p^ldtion veto m6 ^ «f>whoila i64‘> Gemum-sp^ing tad 
Vere Trdtestafltsi' It is a most pictiinsqiie little tova, 
oveitoked't)^’ the ijth-centary castle and the quaint tower of 
the RatXhmu, wMle it w still surrounded by its 15th-century 
walls that! eve ’studded at intervals with watch towers. In 1264 
it Mchiuigtd itd'po^k)* as a free imperial city (enjoyed since 
i>i8) for thel^leof the cednt of Savoy, In 1475 it was takea 
1 ^ the Swiss at the commencement of tbev war with Chaiies 
the Boltfi^dtilce of Burgunefy, whose ally was the duchess of 
Sa{voy 7 ''''But in 1476 it was tesieged by Charles, though it held 
out tiS the Smss army airived in haste and utterly dclealied 
(ailid June)’ the Burgundians.- An obelisk a little way south- 
rWlit Of the toww stands' on the site of the bme-houiie (destroyed 
by the'Fmnch in 1708, wherein the remains of many viaims 
h^ been collected. Morat was ruled in common from 1475 to 
r79S by Bern and Fribourg, being finally annexed to Fribourg 
in r8t'4. The Lake of Morat has an area of lo^ sq. m., and ie 
conneemd with that Of Neadt&tel by way of the &oye canal. 
On its shores many lake dwellings have been foimd. 

'See T. L. Bngclhan!, Dtr Stadt MurUn Ckronik (Bern, 1828); 
G. B. Ochsaobein, Vie Ueiltmien dtr Belagenmg «. Scklacht vttt 
Mufttn (Freiburg, S87&); H. Wattclct, Die Schlacht bti Murten 
(Fribourg, 1804). (W. A. B. C.) 

MORATA, OLTMPIA FDLVIA (1526-1555), Italian classical 
scholar, was born at Ferrara. Her fallicr, who hod been tutor 
to the young princes of the ducal house of £ste, was on 
intimate tenns with the most learned men of Italy, and the 
daughter grew up in an atmosphere of classical learning. 
At the of twelve she was able to converse fluently in Gre^ 
and Latm. About this time she was summoned to the palace 
as companiee and instructress of the younger but equally gifted 
Anne, daughter of Ren^, duchess of Ferrara. Olympia's 
father having died a cimvert to Protestantism, .she met witlt 
a cold reception at the palace, and withdrew to her mother's 
house. Olympia, now embraced the doctrines of Luther and 
Calvin. About the end of 1550 she manied a young student of 
medicine and philosophy, Andrew Grunthler of Schweinfurt in 
Bavaria, In 1554 she accompanied Grunthler to his native 
place, where he had been appointed physician to the garrison of 
Spanish troops. In ^555 tltf margrave Albert of Brandenburg 
on one of his plundering expeditions tqok possession of Sebwein- 
fitrt, and was m turn besieged by the Protestants. At length 
Albert evacuated the place, and Olympia and her husband made 
their escape. They finally succeed in reacbmg Heidelberg 
(1554), where a medical lectureship had been obtained for 
Gnmtliler through the influence of the Erbach family, by whom 
they had been hospitably entertained during their flight. Here 
^ died on the a5th of October in the following year. 

' Bibuooouphy,—T he scanty remoms of her works—letters, dia- 
lognes, Greek verses—were oollected and published by CcUo Segundo 
Curione (1556). Mondkraphs by Caroline BoWles, wife of Robert 
Southey the poet (1834). f. Bdimet (1850; Eng. ftans,, Edinburgh, 
1834), and R. TumbuU (Boston, 1846); see sJse Caroline Geai^. 
Daughters of ItaSy (1886)1 

MORATAUiA, a town of eastern Spain, in the province of 
Murcia, 40 m. WJi.W. of the city of Murcia. (1900), 
12,^. Moratalla is built on a mountainous peninsula, almost 
suiTbunded by the Grande and Benamor, small rivers which meet 
and flow eastward to join the Segura. The town is a labyrinth 
of narrow, crooked streets, and some its houses are Moorish 
in character. Its chief buildings are the modem hospital and 
theatre, and the i7th'centuty ^rch. lb has manufactares of 
ooarae Moth, iqarits and soap. The nearest ra^ay station is 
Oolaspam;fiin-east, on the Murcia-Albaoete railway. 

MOB Alft, ISAMDSO AHKMilO BULOGIO HBUniH 
FBRHMIDBZ’DI (1760-1826), Spanish drunatist and poet, the 
tonW’kF. de Iferatin, was bom at Madrid on the iwtfa of 
Ma^ tj6e. Ijieugh his poeticM tastes were eariy developed 
hh ifther appreiitic^him to a jeweller. At the age of c^teen 
Mc^i^lKon the second prize of the Academy for a heroic poem 
on nnHteest of Gn>toBH,atMt two years aftft’wards he attracted 
mmiTgHKil atteutioh nmliu Ltaidn poiHeu, * satire upon 


the poptilarpoets of the day.^. He «ai appointed secretary to 
Cabsnfis on a special mission to France in 1787. On his txtncn 
to Spain, Morotin was tonsured and presented to a sineeure 
beneto in the ihooese of Busgoe, and.in 1786 his .first play, £1 
FtS/oy Is was prodeced at the Teatro del Principe. Owing 
to the opposition of the clerical party, it wostspeedily withdrawn. 
Theprose comedy, ElCafii latomtdia nuess, given at the some 
theatre six years afterwairds, at once become popular. On tl)e 
fall of IHorida Blanca, Moratin found another patron in Godoy, 
who provided him with a pension and the means for foreign 
travel; he accordingly visit^ England, wheire he began a prose 
translation of printed in 17^ but never performed. 

From England he passed to the lim Countries, Germany, 
Switzeriand and Itafy, and on his return to the Peninsula in 
r796 was appointed official translator to the foreign office. In 
1803 he produced E 2 Bardrt in its present form; originally written 
(1791) as a xarzuela, it was sbamelessly {^giarized by Andris de 
Mendoza, but the recast, a far more toilhant work, still keeps 
the stage. It was followed in 1804 by La Mogigala, written 
between 1797 and 1803. This piece was favourably received, 
and an attempt to suppress it on religious grounds failed. 
Moratin’s crowning triumph in original comedy was El Si de las 
Ninas (1806), wfai^ was performed night after night to crowded 
bouses, nm through several Spanish editions in a year, and 
was soon translated into a numba of foreign languages, in 1808 
Moratin was involved in the fall of Godoy, but in 1811 accepted 
the ofiicc of royal librarian under Joseph Bonaparte—a false 
step, which alienated from him all sympathy and compelled 
hhn to .spend his last years in exile. In ,1812 his Escuela de 
las moridea, a translation of Moli^re’s Eeole des marts, was 
produced at Madrid, and in 1813 El Midico a Palos (a translation 
of Le Medecm malgri lui) at Barcelona. From 1814 to 1828 
Moratin lived in Italy and France, compiling a work on the 
early Spanish drama (Origenes del teatro espaiol). He died 
at Paris on the 21st of June 1828. 

The most crnivenisiit edition of his works is that given in voL ii. 
of the Bihhaleca de autorts espaholes', this is supplemented by the 
Qbras pistumas (3 vols., Madrid. 1807-1808). 

MORATlH. MICOLAS FEBMAHDEZBE (1737-1780), Spanish 
poet and dramatist, was bom at Madrid in 1737. He was 
educated at thejesuit College in Calatayud and afterwards studied 
law at the university of Valladolid. In 1772 he was called to 
the bar; four years afterwards be was nominated to the chair 
uf poetry at the imperial college. He died on the nth of May 
17^. A partisan of French methods, Moratin published in 1762 
his Desengano al teatro-espand, a severe criticism of the national 
drama, partkukrly of the atdo sasramnial; and his protests 
were partly re^nsible for the prohibition autos three years 
afterwards (June 1765). In 176a be also published a entitled 
La Petimeira. Neithv the PeUmetra nor the Lucreeia (i 763), an 
original tragedy still more strictly in accordance with French 
conventions, was represented on the stage, and two subsequent 
tragedies, Hormesir^a (1770) and GuzmM el Bueno (1777), were 
played with no great success. In 1764 Moratin published a 
collection of pieces, chiefly lyrica(, under the title of El Poeta, 
and in 1765 a short didactic poem on the chase (piana 6 ar/e de la 
eaza). His “ epic canto ” on the destruction of his ships by 
Cort& (Las Naves de CertU destruidas) failed to win a prize oSered 
by the Academy in 1777, and was published pqstbumously 
(1785). But a bkter idea of Moratin’s talent is afforded by his 
anacreontic verses and by his Carta histirica sobrt el rngen y 
pregresos de las fiestas de toros en Espana. 

His works are included in the Biblioteca de auiares espaioles, 
voL iL 

HOIATORIUM (from Lat. moron, to delay), a term used to 
express a’legal authorization postponing for a specified time the 
payment , of debts or obligations. The teiTti a also sometimes 
us^ to mean the period over which the indulgence or period of 
grace stretches, the authorization itself haing called a morat^ 
law. A moratory law is usually pa^d in some special period 
of jwllf li-al or commercial stress; forfiuitance; on several occasions 
during the Franco-German War the French government passed 





BMMitory laws. Xh«ir'intenutional: vc^i^ was ihsouscd sit 
length and n{)lMh) in Jfowjwtt* v. Ovtmtm, ^875, kR. 10 QiB. 
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HDRAVIA {Qer., Czech, Mentva), a tnargravkte 

and crt)wn 4 and 'of Austria, bounded E. b}' Hungary, S. by Lower 
Austria, W; by Bohen^, and N. by Prussian and Anstrian 
Silesia. ' Area, 8583 sq; m. Physically Moravia may be described 
as a mountainous plateau sloping from north to soutii, just 
in the opposite direction of the adjoining Bohemia plateau, 
which descends from south to north, and bordebsd on three sides 
by mountain ranges. On the north are the Sudetes, namely die 
Altvater Gebirge, With the highest peaks the Grosser Schneeberg 
(4664 ft.) and the Altvater (4887 ft.), which sink 'gradually 
towards the west, where the valley ef the Oder forms a break 
between the Gentian mountains and the Carpathians.. The 
latter separate Moravia from Hungary. Parallei to the Carpa¬ 
thians are the Marsgebirge (1915 ft.) and its continuation, 
the Steinitzer Wald (1450 ft.). Cht the west are the so-called 
Bohemion-Moravian Mountains, forming the elevated east mar¬ 
gin of Bohemia. The principal paSsK are those at Iglau and 
Zwittau to Bohemia and the Wtera Pass to Hungary; Almost 
the whole of Moravia belongs to the basin of the March or Morava, 
from which it derives its name and which rises within its territory 
in the Sudetes. It traverses the whole country in a course of 
140 m., and enters the Banube near Pressburg, Its principal 
tributaries are the Thaya, the Hanna, the Iglawa with the 
Zwittawa and the Schwarzawa, &c. The Oder also rises among 
the mountains in the north-east of Moravia, but soon turns to 
the north and quits the country. With the exception of a 
stretch of the March, none of the rivers are navigable. Amongst 
the mineral springs worth mentioning are the sulphur springs at 
Ullersdorf, the saline ones at Luhatschowitz and the alk^ine 
springs at Toplitz. 

Owing to the configuration of the soil, the climate of Moravia 
varies more than might be expected in so small an area, so that, 
while the vine and maize are cultivated successfully in the south¬ 
ern plains, the weather in the mountainous districts is somewhat 
rigorous. The mean annual temperature at Briinn is 48“ F. 
Of the total area 54'8 % is occupied by arable land, 7 % by 
meadows, 5‘7 % by pasturages, i '2 % by gardens, o'5 % by 
vineyards, while 27 • 4 % are forests. The principal products are 
com, oats, barley, potatoes, rye, beetroot, hemp, flax, hay and 
other fodder. Forestry is greatly developed; the breed of sheep 
in the Carpathians is of an improved quality, and the horses bred 
in the plain of the Hanna are highly esteemed. The mineral 
wealth of Moravia, consisting chiefly of coal and iron, is very 
considerable. Coals are extracted at Neudorf, LeSitz, Katikko- 
witz and Ceiii; lignite at Rossitz, Oslavan and Mlihrisch-Ostrau. 
Iron-ore is found at 216 ptau, Bbuisko, Adamsthai, Witkowitz, 
Rossitz and Stefanau. Other minerals found here are graphite, 
alum, potter’s clay and roofing-slate, and, besides, famous silver- 
mines were workH at Iglau during the middle ages. From an 
industrial point of view Moravia belongs to the foremost pro- 
■vinces of the Austrian Empire. The principal manufactures are 
woollen, Knen, cotton, cast-iron goods, beet-sugar, leather and 
brandy. The cloth industry was introduced in the 14th century 
at Iglau, triiere it soon obtained a great reputation; it developed 
afterwards at Olmiitz, and since the middle of the 18th century 
it has its principal centre at Briinn. The linen industry is con¬ 
centrated at Schiinberg, Mistek, Wiesenberg and Heidenpiltsch; 
while the cotton industry has its principd seat at Sternberg. 
The chief iron-foundries are to be found at Witkowitz, Stefanau, 
Zoptau and Rossitz; while industrial machines are manufactured 
at Briinn, Biansko and Adamsthai. Large works of earthenware 
are established at Znaim and Frain. 

Moravia had in 1900 a population of 2,435,081 inhabitants, 
vdiich is equivalent to 284 inhabitants per sq. m. It belongs 
to the poup of bid Slavonic stages which have preserved 
their nationality while losing their political independence. Of 
the total population 7^36 % were Slavs, who were scarcely 
distinguishable from their Bohemian neighbours. The name of 
Cz^, however, is usually reserved for the Bohemians, while 
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found' mostly in the towns' bhd in the; herder distriots. Fully 
9^ % trf the inhabhants are Roman €athaiic4, under the eccksi- 
astix^ jurisdiction of the archbishi^ of Olmiitz and the bnhop 
of Briinn; 2*7% Protestants, and a% Jews. In educatieiuU 
matters Moravia coaquies favourably wi& most of the Austrian 
provinces. It is well provided with achoab every desedptien, 
and the number of ilnterates is steadily deoeasing. The local 
diet is composed bf loe members, of which, the archbishop of 
Olmutz and the bishop of Briinn are members ex officio. To the 
Reiuhsat at Vienna Moravia sends 36 members. For adminis¬ 
trative purposes Moravia is divided into 34 districts and 6 tofrns, 
with autonomous munitipalitics: Brflnn (pop., io8;944), the 
capital, Igiau (24,387), Oimlita (21,^3), Znaim. (e*t»fa), 
Krerasier (13,991) o^' Ungarisdi-Hradisch (5137). Otfaer.fvin- 
dpal towns are Kbnigsfeld (11,022), Gdding (10,231), Mahrtsdi- 
Ostrau (30,125), Witkowitz (19,128), Mahrisch-Schonberg 
(11,636), Zwittau (9063), Neutitschra (11,891), Prerau (j 6,738X 
Prossnitz (24,054), Sternberg (15,195) and Trebitsch (10,597). 

History.—M the earliest peri^ of which we iurve any record 
Moravia was occupied by the Boii, the Celtic race which has 
perpetuated its name in Bohemia. Afterwards it was inhabited 
by the Germanic Quadi, who accompanied the Vandals in their 
westward migration; and they were replaced in the 5th century 
by the Rugii and Heniti. The latter tribes were succeeded 
about the year 550 a.d. by the Lombards; and these in their 
tom were soon forced to retire before an overwhelming invaskm 
of Slavs, who on their settlement there took the name of 
Moravians (German, Mehranen or Mithren) from the river 
Morava. These new colonists became the permanent inh^itants 
of this district, and in spite of the hostility of the A'vacs on 
the east founded the kingdom of Great Moravia, which was 
considerably more extensive than the province now bearing the 
name. Towards the end of the 8th century they aided Charle¬ 
magne in putting an end to the Avar kingdom, and were re¬ 
warded by recei'vmg part of it, corresponding to North Hungary, 
as a fief of the German emperor, whose supremacy they also 
acknowledged more or less for their other possessbns. After 
the death of Charlemagne the Moravian princes took advantage 
of the dissensions of his successors to enlarge their territories 
and assert their independence, and Rastisl^ {t. 850) even 
formed an alliance with the Bulgarians and the Byzantine 
emperor. The chief result of the alliance with the latter was 
the converskm of the Mora'vians to Christianity by two Greek 
monks, Cyril and Methodius, despatched from Owtantinople 
(863). Rastislaus finally fell into the hands of Louis the Geiman, 
who blinded him, and forced him to end bis days as a monk; 
but his successor, Svatopluk (d. 894), was equally vigurons, and 
extended the kingdom of Great Moravia to the Oder on the west 
and the Gran on the east. At this {>eriod there seemed a strong 
probability of the junction of the north-western and south¬ 
eastern Slavs, and the formation of a great Shivonic power to the 
east of the German empire. This prospect, however, was dis¬ 
sipated by the invasions of the Magyar hordes in the loth century, 
the brunt of which was borne by Moravia. The invadeis were 
encouraged by the German monarchs and aided by the dis¬ 
sensions and mismanagement of the successors of Svatopluk, 
and in a short time oonmletely subdued the eastern part of Great 
Mora'via. The name of Moravia was henceiorth confined to the 
district to which it now applies. For about a century the 
possession of this marchland 'was disputed by Hungary, Poland 
and Bcdtemia, but in 1029 it was finally mcorpoiated ^rith 
Bohemia, and so became an integral port of the Gennan empiR. 
Towards the dose of the i2lh century Monma was raised to the 
dignity of a margfa'viate, but with the proviso that it should be 
held as a fief of the crown of Bohemuu I( hencaforth'shared 
the fortunes of this country, ahd was usuwy assigned as an 
apanage to younger mernfaim of the Bohemian royal houw. 
In 1410 Jobst, margrave of Moravia, was made Smpenir «f 
Germany, but died a few months after his eketioa. Ia t5a6«on 
the death xA Loms II. of Hungaty Moravia cams with the RSt 
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of that princa's pusessiansiinto the hands of dw . Austrian hauae: 
Daring the Thirty Years’ War the depopulation of Moravia was 
so great that after the peace of Westphalia the states-genecal 
pushed an edict givmg every man permission to take two wives, 
m order to “repraple the coimtry.” After the Seven YoarS’ 
War Moravia was united in one province with the renmant of 
Silesia, but in 1849 made a separate and independent 
crownland. The most noticeaUe feature of recent Moravian 
history has been the active sympathy of its inhabitants with 
the anti'Teutonic home-rule agitation of the Bohemian Czechs. 

See Die Linder Oeslerreick-Ungams in Wort und Bild, vol. 8 
(Vienna, 1881-1889, ij vols.); Die isterreithisoh-ungariseke Mon- 
ondKe in Wort tend Bild, vol. 17 (Vienna, 1686-1902, 24 vote.); 
B. Bretholz, Gesckickte Mikrens (Briinn, 1B93, &c.). , 

MORAVIAH BRETHREN, or Mokavian Church, a Christian 
communion founded in the east of Bohemia. For some years 
after the death of John Huss (1415), the majority of his followers 
were split into two contending factions : the Hussite Wars began; 
and the net result of the conflict seemed to be that while the 
Utraquists, content with the grant of the cup to the laity, were 
recognized by the pope as the National Church of Bohemia(i433), 
the more radical Taborites were defeated at the battle of Lipan 
(1434) and ceased to exist. But with this result some of Huss’s 
followers, who wished to preserve his spiritual teaching, were not 
content. They laid great stress on purity of morals; and con¬ 
vinced that the Utraquist Church was morally corrupt, they 
founded a number of independent societies, &st at Krerasu: 
and Meseritsch in Moravia, and then at Wilenow, Diwischau 
and Chelcic in Bohemia. At this crisis Peter of Chelcic became 
the leader of the advanced reforming party. In ethics he 
anticipated much of the teaching of Tolstoy; in doctrine he 
often appealed to the authority of Wycliffe; and in some of 
his views it is possible to trace the influence of the Waldenses. 
He interpreted the Sermon on the Mount literally, denounced 
war and oaths, opposed the union of Church and State, and 
declared that the duty of all true Christians was to break away 
from the national church and return to the simple teaching of 
( 3 hri.st and His apostles. His followers were known as the 
Brethren of Chelcic, and wore a distinctive dress. His most 
noted supporter was J ohn Rocky cana, archbishop-elect of Prague. 
He was pastor of the Thein Church (1444), preached Peter's 
doctrines, recommended his works to'his hearers, and finally, 
when these hearers asked him to lead them, he laid their case 
before King George Podiebrad, and obtained permission for 
them to settle in the deserted village of Kunwald, iri the barony 
of Senftenberg. It was here that the new community was 
founded (1457 or 1458). At their head was Gr^ry, the 
patriarch; a layman, said later to be Rockycana’s nephew; in 
Michael Bradacius, the priest of Senftenberg, they found a 
spiritual teacher; and fie^ recruits came streaming in, not only 
from the other little societies at Kremsir, Meseritsch, Chelcic, 
Wilenow and Diwischau, but also from the "Waldenses, the 
Adamites, the Utraquist Church at Koniggratz, and the univer¬ 
sity of Prague. They called themselves Jednota Bratrska, itc. the 
Church or Chmmunion of Brethren; and this is really .ijifi correct 
translation of their later term, Unitas frairtm. At the Synod 
of Lhota (1467), they broke away entirely from the papacy, 
elected ministers of their own, and had Michael Bradacius 
consecrated a bishop by Stephan, a bishop of the Waldenses. At 
the synod of Reichenau (1495), they rejected the authority of 
Peter of Chelcic, and accepted the Bible as- their only standard 
of faith and practice. In doctrine they were generally broad 
and radical. They tai%ht the Apostles’ Creed, rejected puiga- 
tory, the worship df saints and the authority of .the Cath^ 
Church, pimetiseMnfent baptism and confirmation, held a view 
on the Sacramenranilar to that of Zwingli, and, differingeome^ 
what from lutheqA their doctrine of justification by faith, 
declared that trueTaith was “to know God, to love HisOj^ito 
do His commaadmeRtt^ hod to submit to His will.” With the 
Brethren, hoaiilfclliachiW'etteBswas laid, not on doctrine, but 
on condixt.1klWnhiepm|MMi th^ instituted a severe ^stem df 
discij^ci dMkd Acir BfeM t hBlf into three classes-^he Perfect, 
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the Proficient, and the Bemnners, and appointed over each 
congregation a body of lay dders. For the same purpose they 
made great use of the press, In 1501 Bishop Luke of Prague 
edited the first Protestant hymn-book; 'in 1502 he isiusd a 
catechism, which circulated in Switzeriaod and Genqany and 
find the catechetical zeal of Luther; in ijfls John Blahoslaw 
translated the New Testament into Bohemian; in 1579-1593 tfie 
Old Testament was added; and the whole, known,os the ji^'alitz 
Bible, is used in Bohemia still. The constitution was practically 
Presbyterian. At the bead of the Church was a b^y of ten 
elders, elected by the synod; this synod consisted of all the 
ministers, and acted as the supreme legislative authority; and 
the bishops ruled in their respective dioceses, and had a share 
in the general oversight. The growth of the Brethren was rapid. 
In 1549 they spread into Great Poland; in the latter half of the 
century they opened many voluntary schools, and were joined 
by many of the nobility; and the result was that by 1609, when 
Rudolph II. granted the I^etter of Majesty, they were luJf the 
Protestants in Bohemia and .more than half in Moravia. 

At the very height of their power, however, they were almost 
crushed out of existence. The cause was the outbreak of the 
Thirty Years’ War (1618). At the battle of the White Hill 
(1620) the Bohemian Protestants were routed; the Brethren 
were driven from their homes; the Polish branch was absorbed 
in the Reformed Church of Poland; and then many fled, some to 
England, some to Saxony, and some even to Texas. For a 
hundred years the Brethren were almost extinct. But their 
bishop, John Amos Comenius (1592-1672), held them together. 
With an eye to the future, he published their Ratio disdplinae, 
collected money for the “ Hidden Seed ” still worshipping in 
secret in Moravia, and had his son-in-law, Peter Jablonsky, 
consecrated a bishop, and Peter passed on the succes.sion to his 
son Daniel Ernest Jablonskjr. 

The revival of the Moravian Brethren was German in origin. 
Of the “ Hidden Seed ” the greater number were Germans; they 
were probably descended from a colony of German Waldenses, 
who hod come to Moravia in 1480 and joined the Church of the 
Brethren; and, therefore, when persecution broke out afresh 
they naturally fled to the nearest German refuge. With Chris¬ 
tian David, a carpenter, at their head, they crossed the border 
into Saxony, settled down near Count Zinzendorfs estate at 
Berthelsdorf, and, with his permission, built the town of Herrn- 
hut (1722-1727). But under Zinzendorf the history of the 
Moravians took an entirely new turn. He was a fervent Lutheran 
of the Pietist type; he believed in .Spener’s “ ecclesiola ” concep¬ 
tion ; and now he tried to apply the conception to the Moravian 
refugees. For some years he had a measure of success. Instead 
of reviving Moravian orders at once, the settlers attended the 
Berthelsdorf parish church, regarded themselves us Lutherans, 
agreed to a code of “ statutes ” drawn up by tjie count, acc^ted 
the Augsburg Confession as their standard of faith, and, joining 
with some Lutheran settlers in a special Communion service 
in Berthelsdorf (Aug. 13,1727), had such a powerful unifying 
experience that modern Moravians regard that day as tlie 
birthday of the renewed Moravian Church. From that period 
two conflicting ideals were at work among the Moravians. 
In form the Moravian Church was soon restored. Before long 
persecution broke out against Herrnhut; the count sent a bond 
of emigrants to Georgia; and as these emigrants would require 
their own ministers, he had David/Nitschmann consecrated a 
bishop by Jablonsky (1735). In this way the Moravian orders 
were maintained; thie “ eodesiola ” became an independent body, 
and the British parliament recognized the Brethren as “an 
ancient Protestant Episcopal Church ” (1749; 22 Geo. II. cap. 
120). And yet, on the other hand, Zinzendorfs conception 
continued: long in force, It hampered the Btotbren's process 
in Germany, and explains the sm^ess of their numbers there. 
Instead of aiming at Church extension, they built settlements on 
the estates of friendly noblemen, erected Bretoren’s and Sisters’ 
houses, and cultivated a quiet type of, spiritual life. It js true 
that they evangelized all over (^mnahy; but this part qf their 
work wai.known as the Diaspora (i Pet. i. i); and the idea 



MORA¥V iEARL OF - w 


underlying this word is that' the Brethren minister to the 
“ scattered ” in other Churches without drawing them into die 
Moravian Church. In Germany, therefore, the importance of 
the Moravians must be measured, not by their numbers, but 
by their influence upon other Christian bodies.' It was from the 
Moravians that Schleiermacher learnt his religion, and they even 
made a passing impression on Goethe; but both these men were 
repelled by tlvir doctrine of the substitutionary sufferings of 
Christ. 

In reply to the very natural question why the Moravians began 
their work in England, the answer given ty history is that John 
Wesley, on his voyage to Georgia {1735) met some Moravian 
emigrants; that on his return he W»et Peter Boehler, who was on 
his way to North Carolina; that through Boehler’s influence both 
John and Charles Wesley were “ converted ” (1738). For a few 
years they took an active share in the Evanmlical Revival (1738- 
1755); but Zinzendorf’s “ecclesiola” policy prevented their 
growth, and not till 1853 did the English Moravians resolve to 
aim at “ the extension of the Brethren’s Church.” In foreign 
missions the distinctive feature about the Moravians is, not that 
they were so early in the field (173s), but that they were the first 
Protestants to declare that the evangelization of the heathen 
was the duty of the Church as such. Hitherto it had been a 
part of colonial policy. It was this that made their missions 
so influential. 

Present Condition. —I. Ersttrprises: (i) Foreien missions in 

Labrador, Alaska, Canada, Caiiiomia, West Indies, Nicaragua. 
Uemerara, Surinam, Cape Colony, KaUraria, German East Africa, 
North Queensland, West Himalaya. (2) Leper Home near Jerusalem 
(1867). (3) Diaspora in Germany, Switzerland, France, Denmark, 

Norway, Russia, Poland. (4) Church extension in Germany. 
Groat Britain, North America, (j) Boarding Schools : German 
province, 14; British, 7; American, 5. (6) Church Revival in 

Bohemia and Moravia, begun in 1869, and sanctioned by the 
Austrian government (1880). 

II . Orders and Constitution. —The orders of the minis^ are 
bishops, presbyters, deacons. But the bishops have no dioceses. 
Their chief function is to ordain, and to act as " intercessors." 
The supremo legislative board is the General Synod. It consists 
of delegates elected by each province, certain ei officio members, 
and representatives from the mission field. At present the Moravian 
Church is divided into four provinces, German, British, American 
North and American South (North Carolina). In provincial matters 
each province is independent, holds its own synods, makes its own 
laws, and elects its own governing board; hut the General Synod 
meets, on the average, every ten years at Hsrmhut, and its regula¬ 
tions are binding in all the provinces. The foreign missions are 
managed by a mission board, elected by the General Synod. There 
is also a standing court of app^, known as Unity's Elders' 
Conference, and consisting of the Mission Board and four provincial 
boards. It is tlie Church's representative in the eyes of the kiw. 
In Germany the official title of the Church is Evangelische BrOder- 
Unitdt; in Austria, Evangelische Briider-Kirche-, in England and 
America, Moravian Church. 

III . Doctrine. —At the last General Synod (1909) they repeated 
their old fundamental principle that “ the Holy Scriptures hre our 
only rule of faith and practice "; but at the same time they declared 
that their interpretation of Scripture agreed substantially with the 
Nicene Creed, the Westminster and Augsburg Confessions, and the 
Thirty-nine Articles. Since 1879 their leading doctrines have been 
formulated as follows : (i) the total depravity of man; (2) the reiil 
Godhead and real humanity of Christ; (3) justification.and redemp¬ 
tion through the sacrifice of Christ; (4) work of the Holy Spirit; 
(5) good works as fruits of the Spirit; ( 0 ) fellowship of believers; 
(7) second coming of Christ; (8) resurrection of the dead to life or 
judgment. 

IV. Ceremonies. morning worship the servicf consists of a 
litany, scripture lessons, sermon, singing, extempore prayer. At 
the evening.service,a litany is rarely used. Tne Coinmunlon is 
celebrated once a month. Infant Baptism is practised. 'There 
arc three modes of admission to membership: in the case of the 
unbaptized, adult baptism (not immersion); in other cases confirma¬ 
tion or reception. Members from other Churches are generally 
admitted by reception. 

V. Church Policy. —It is now hold by some Moravians that their 
Church offers a via media between Anglicanism'and Dissent. At the 
last meeting of the Lambeth Conference (1907) some overtures, on 
certain conditipus, were made for (a) joint consecration of bishom, 
ip) joint ordination of ministers, (c) interchange of pulpits, in 
response the Moravians, at the General Synod (1909), welcomed the 
offer, but also declared their wish (u) to preserve their independende 
as a " Protestant Episcopal Church"; (fi) to co-operate freely aa 
heretofore with other Evangelical Churches., On this question 
negotiations are still in progress. 


’ , VI. SfaHtHce, egog. 

, Province, Gengrfgatiom. 

German . . . *3 ., 

British .... 42 

. American (N.) . ^ 

American (S.) ‘ s6 

BcAemia . . • 12 

Foreign Field . . 243 


Commmricantt, 

6 .aj 3 

3,78a 

13,93* 

4,019 

684 

33 . 4 «' 


Total . . 444 62,096 

LiterattiSe.— Gindely, Geschichte der BShmischen-Briider (1838); 
GoU, Quellen u. Untersuchungen tut Gesch. d. B 6 hm,-Briider (1882); 
MQUer, Das Bischofstum der BtddenKirche (laV^x .Zituendorf als 
Emeuerer der alten Briider-Kirche (1900) ; Diedeutschen KatechismeH 
d. BShm.-Brilder (1887) : Becker, Zinzendorf und sein Cheistenlum 
im Verhditnis tiim kirchlichen u. religi 6 sen Leheri seiner Zint (1900); 
Schulze, Abrisi einer Geschichte der Briider-Mission (1901)’; Sem^h, 
Church ConstituHon of the Bohemian and Moravian Brethren (1866); 
De Sebweinitz, History of the Unitas Fralnm (1883) ; Wauer. Begin¬ 
nings of the Brethren's Church in England (1901); Hamilton. History 
of the Moravian Church in the /Sin and /glh Centuries (1900) ; 
Hutton, History of the Moravian Church (1909) ; Moravian Church 
Book (1902); Moravian Almanac (annuall. For other sources sec 
articles " BOhmische-Briider" and "Zinzendorf" in Hauck’s 
Realcncyklopidie; and for latest results of historical research, 
Zeitschrift fUr Brildergeschichte (half-yearly), (J. E. H.) 

MORAY, 1 THOMAS RANDOLPH, ist Earl of (d. 1332), 
Scottish warrior and statesman, was the only son of 'Thomas 
Randolph ol Nithsdale, who had been chamberlain of Scotland, 
and through his mother Lady Isabel Bruce he was nephew to 
King Robert the Bruce. Randolph joined Bruce after the murder 
of the Red Corny n, and was present at his coronation in 1306. 
In June of that year he was c^tured by Aym«r de Valence in a 
fight at Methven, and saved his life by becodiing Edward’s man. 
He joined in the hunt for Bruce, but in 1308 he was c^tured by 
Sir James Douglas und imprisoned. He began by defying his 
uncle, but presently made his submission, becoming the friendly 
rival of the exploits of Sir James Douglas and the confidant of 
Bruce’s plans. In 131a or 1314 the Scottish king made him earl 
of Moray and lord of Man and Annandale, while the estates held 
from Edward I. were confiscated. % a brilUant feat of arms he 
captured and destroyed Edinburgh Castle early in 1314, scaling 
the rock by a path pointed out by a certain William Francois 
who had made use of it in a love intrigue. On the eve of Bannock¬ 
burn Randolph was posted in a wood in charge of the van with 
orders to prevent the English from throwing cavalry into 
Stirling. On the approach of a body of three hundred English 
horse under Sir Robert Clifford, Sir Henry Beaumont and Sir 
Thomas Gray, Randolph came out of cover, and his spearmen, 
drawn up in a square, were vainly attacked on all sides by the, 
English, who were driven to retreat on the appearance of Sir 
James Douglas with reinforcements; these, however,, took no 
share in the action, the site of which is still known as Randolph’s 
Field. The next day found Randolph in command of the centre 
ol the Scottish battle. He shared in Edward Bruce’s expedition 
to Ireland in 1315, and returned to Scotland in 1317 with Robert 
Bruce. With Sir James Douglas Randolph was closely allied 
and the two were a3.sociated in a series of brilliant exploits. .In 
1,318 they seized the town of Berwick by escalade; being aided 
by the treachery of one of the burgesses, Simon qf Spalding, and 
reinforced by Bruce they became masters of the castle some 
months later. In the next spring they made a raid on the 
northern English counties, laying waste the cojuntry as far as 
York, where they hoped to seize the EoglifsK queen. l^ey routed 
the militia hastily raised by William de Mmton, archbishop of 
York, in a fight known as the “ Chapter of Mytm ” becaioe of 
the number of .derics who fell in the battle, Fdward II., who 
was laying siege to Berwick, sought, in vfun to intercept them on 
their return journey. Later in the year the two Scottish nobles 
again rjiided .England, and at len^h ^ward If- simed a truce 
for. two years. In 1342 Moray shared jn Douglas's exploit at 
Byland Abbey, hi the next year he was otie of the $cottidi 
ambassadors charged t» conclude .a truce with England, gnd was 
further.sent to Avignon to persuade the pope to acl^wledgp 

‘ Ingeneral, for " Mecay " see Mverav, the spelUnt; having been 
constantly .InteTchangeabTe. The pre^nt earls keep the s^ing 
Moray. 
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of that princa's pusessiansiinto the hands of dw . Austrian hauae: 
Daring the Thirty Years’ War the depopulation of Moravia was 
so great that after the peace of Westphalia the states-genecal 
pushed an edict givmg every man permission to take two wives, 
m order to “repraple the coimtry.” After the Seven YoarS’ 
War Moravia was united in one province with the renmant of 
Silesia, but in 1849 made a separate and independent 
crownland. The most noticeaUe feature of recent Moravian 
history has been the active sympathy of its inhabitants with 
the anti'Teutonic home-rule agitation of the Bohemian Czechs. 

See Die Linder Oeslerreick-Ungams in Wort und Bild, vol. 8 
(Vienna, 1881-1889, ij vols.); Die isterreithisoh-ungariseke Mon- 
ondKe in Wort tend Bild, vol. 17 (Vienna, 1686-1902, 24 vote.); 
B. Bretholz, Gesckickte Mikrens (Briinn, 1B93, &c.). , 

MORAVIAH BRETHREN, or Mokavian Church, a Christian 
communion founded in the east of Bohemia. For some years 
after the death of John Huss (1415), the majority of his followers 
were split into two contending factions : the Hussite Wars began; 
and the net result of the conflict seemed to be that while the 
Utraquists, content with the grant of the cup to the laity, were 
recognized by the pope as the National Church of Bohemia(i433), 
the more radical Taborites were defeated at the battle of Lipan 
(1434) and ceased to exist. But with this result some of Huss’s 
followers, who wished to preserve his spiritual teaching, were not 
content. They laid great stress on purity of morals; and con¬ 
vinced that the Utraquist Church was morally corrupt, they 
founded a number of independent societies, &st at Krerasu: 
and Meseritsch in Moravia, and then at Wilenow, Diwischau 
and Chelcic in Bohemia. At this crisis Peter of Chelcic became 
the leader of the advanced reforming party. In ethics he 
anticipated much of the teaching of Tolstoy; in doctrine he 
often appealed to the authority of Wycliffe; and in some of 
his views it is possible to trace the influence of the Waldenses. 
He interpreted the Sermon on the Mount literally, denounced 
war and oaths, opposed the union of Church and State, and 
declared that the duty of all true Christians was to break away 
from the national church and return to the simple teaching of 
( 3 hri.st and His apostles. His followers were known as the 
Brethren of Chelcic, and wore a distinctive dress. His most 
noted supporter was J ohn Rocky cana, archbishop-elect of Prague. 
He was pastor of the Thein Church (1444), preached Peter's 
doctrines, recommended his works to'his hearers, and finally, 
when these hearers asked him to lead them, he laid their case 
before King George Podiebrad, and obtained permission for 
them to settle in the deserted village of Kunwald, iri the barony 
of Senftenberg. It was here that the new community was 
founded (1457 or 1458). At their head was Gr^ry, the 
patriarch; a layman, said later to be Rockycana’s nephew; in 
Michael Bradacius, the priest of Senftenberg, they found a 
spiritual teacher; and fie^ recruits came streaming in, not only 
from the other little societies at Kremsir, Meseritsch, Chelcic, 
Wilenow and Diwischau, but also from the "Waldenses, the 
Adamites, the Utraquist Church at Koniggratz, and the univer¬ 
sity of Prague. They called themselves Jednota Bratrska, itc. the 
Church or Chmmunion of Brethren; and this is really .ijifi correct 
translation of their later term, Unitas frairtm. At the Synod 
of Lhota (1467), they broke away entirely from the papacy, 
elected ministers of their own, and had Michael Bradacius 
consecrated a bishop by Stephan, a bishop of the Waldenses. At 
the synod of Reichenau (1495), they rejected the authority of 
Peter of Chelcic, and accepted the Bible as- their only standard 
of faith and practice. In doctrine they were generally broad 
and radical. They tai%ht the Apostles’ Creed, rejected puiga- 
tory, the worship df saints and the authority of .the Cath^ 
Church, pimetiseMnfent baptism and confirmation, held a view 
on the Sacramenranilar to that of Zwingli, and, differingeome^ 
what from lutheqA their doctrine of justification by faith, 
declared that trueTaith was “to know God, to love HisOj^ito 
do His commaadmeRtt^ hod to submit to His will.” With the 
Brethren, hoaiilfclliachiW'etteBswas laid, not on doctrine, but 
on condixt.1klWnhiepm|MMi th^ instituted a severe ^stem df 
discij^ci dMkd Acir BfeM t hBlf into three classes-^he Perfect, 
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the Proficient, and the Bemnners, and appointed over each 
congregation a body of lay dders. For the same purpose they 
made great use of the press, In 1501 Bishop Luke of Prague 
edited the first Protestant hymn-book; 'in 1502 he isiusd a 
catechism, which circulated in Switzeriaod and Genqany and 
find the catechetical zeal of Luther; in ijfls John Blahoslaw 
translated the New Testament into Bohemian; in 1579-1593 tfie 
Old Testament was added; and the whole, known,os the ji^'alitz 
Bible, is used in Bohemia still. The constitution was practically 
Presbyterian. At the bead of the Church was a b^y of ten 
elders, elected by the synod; this synod consisted of all the 
ministers, and acted as the supreme legislative authority; and 
the bishops ruled in their respective dioceses, and had a share 
in the general oversight. The growth of the Brethren was rapid. 
In 1549 they spread into Great Poland; in the latter half of the 
century they opened many voluntary schools, and were joined 
by many of the nobility; and the result was that by 1609, when 
Rudolph II. granted the I^etter of Majesty, they were luJf the 
Protestants in Bohemia and .more than half in Moravia. 

At the very height of their power, however, they were almost 
crushed out of existence. The cause was the outbreak of the 
Thirty Years’ War (1618). At the battle of the White Hill 
(1620) the Bohemian Protestants were routed; the Brethren 
were driven from their homes; the Polish branch was absorbed 
in the Reformed Church of Poland; and then many fled, some to 
England, some to Saxony, and some even to Texas. For a 
hundred years the Brethren were almost extinct. But their 
bishop, John Amos Comenius (1592-1672), held them together. 
With an eye to the future, he published their Ratio disdplinae, 
collected money for the “ Hidden Seed ” still worshipping in 
secret in Moravia, and had his son-in-law, Peter Jablonsky, 
consecrated a bishop, and Peter passed on the succes.sion to his 
son Daniel Ernest Jablonskjr. 

The revival of the Moravian Brethren was German in origin. 
Of the “ Hidden Seed ” the greater number were Germans; they 
were probably descended from a colony of German Waldenses, 
who hod come to Moravia in 1480 and joined the Church of the 
Brethren; and, therefore, when persecution broke out afresh 
they naturally fled to the nearest German refuge. With Chris¬ 
tian David, a carpenter, at their head, they crossed the border 
into Saxony, settled down near Count Zinzendorfs estate at 
Berthelsdorf, and, with his permission, built the town of Herrn- 
hut (1722-1727). But under Zinzendorf the history of the 
Moravians took an entirely new turn. He was a fervent Lutheran 
of the Pietist type; he believed in .Spener’s “ ecclesiola ” concep¬ 
tion ; and now he tried to apply the conception to the Moravian 
refugees. For some years he had a measure of success. Instead 
of reviving Moravian orders at once, the settlers attended the 
Berthelsdorf parish church, regarded themselves us Lutherans, 
agreed to a code of “ statutes ” drawn up by tjie count, acc^ted 
the Augsburg Confession as their standard of faith, and, joining 
with some Lutheran settlers in a special Communion service 
in Berthelsdorf (Aug. 13,1727), had such a powerful unifying 
experience that modern Moravians regard that day as tlie 
birthday of the renewed Moravian Church. From that period 
two conflicting ideals were at work among the Moravians. 
In form the Moravian Church was soon restored. Before long 
persecution broke out against Herrnhut; the count sent a bond 
of emigrants to Georgia; and as these emigrants would require 
their own ministers, he had David/Nitschmann consecrated a 
bishop by Jablonsky (1735). In this way the Moravian orders 
were maintained; thie “ eodesiola ” became an independent body, 
and the British parliament recognized the Brethren as “an 
ancient Protestant Episcopal Church ” (1749; 22 Geo. II. cap. 
120). And yet, on the other hand, Zinzendorfs conception 
continued: long in force, It hampered the Btotbren's process 
in Germany, and explains the sm^ess of their numbers there. 
Instead of aiming at Church extension, they built settlements on 
the estates of friendly noblemen, erected Bretoren’s and Sisters’ 
houses, and cultivated a quiet type of, spiritual life. It js true 
that they evangelized all over (^mnahy; but this part qf their 
work wai.known as the Diaspora (i Pet. i. i); and the idea 
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underlying this word is that' the Brethren minister to the 
“ scattered ” in other Churches without drawing them into die 
Moravian Church. In Germany, therefore, the importance of 
the Moravians must be measured, not by their numbers, but 
by their influence upon other Christian bodies.' It was from the 
Moravians that Schleiermacher learnt his religion, and they even 
made a passing impression on Goethe; but both these men were 
repelled by tlvir doctrine of the substitutionary sufferings of 
Christ. 

In reply to the very natural question why the Moravians began 
their work in England, the answer given ty history is that John 
Wesley, on his voyage to Georgia {1735) met some Moravian 
emigrants; that on his return he W»et Peter Boehler, who was on 
his way to North Carolina; that through Boehler’s influence both 
John and Charles Wesley were “ converted ” (1738). For a few 
years they took an active share in the Evanmlical Revival (1738- 
1755); but Zinzendorf’s “ecclesiola” policy prevented their 
growth, and not till 1853 did the English Moravians resolve to 
aim at “ the extension of the Brethren’s Church.” In foreign 
missions the distinctive feature about the Moravians is, not that 
they were so early in the field (173s), but that they were the first 
Protestants to declare that the evangelization of the heathen 
was the duty of the Church as such. Hitherto it had been a 
part of colonial policy. It was this that made their missions 
so influential. 

Present Condition. —I. Ersttrprises: (i) Foreien missions in 

Labrador, Alaska, Canada, Caiiiomia, West Indies, Nicaragua. 
Uemerara, Surinam, Cape Colony, KaUraria, German East Africa, 
North Queensland, West Himalaya. (2) Leper Home near Jerusalem 
(1867). (3) Diaspora in Germany, Switzerland, France, Denmark, 

Norway, Russia, Poland. (4) Church extension in Germany. 
Groat Britain, North America, (j) Boarding Schools : German 
province, 14; British, 7; American, 5. (6) Church Revival in 

Bohemia and Moravia, begun in 1869, and sanctioned by the 
Austrian government (1880). 

II . Orders and Constitution. —The orders of the minis^ are 
bishops, presbyters, deacons. But the bishops have no dioceses. 
Their chief function is to ordain, and to act as " intercessors." 
The supremo legislative board is the General Synod. It consists 
of delegates elected by each province, certain ei officio members, 
and representatives from the mission field. At present the Moravian 
Church is divided into four provinces, German, British, American 
North and American South (North Carolina). In provincial matters 
each province is independent, holds its own synods, makes its own 
laws, and elects its own governing board; hut the General Synod 
meets, on the average, every ten years at Hsrmhut, and its regula¬ 
tions are binding in all the provinces. The foreign missions are 
managed by a mission board, elected by the General Synod. There 
is also a standing court of app^, known as Unity's Elders' 
Conference, and consisting of the Mission Board and four provincial 
boards. It is tlie Church's representative in the eyes of the kiw. 
In Germany the official title of the Church is Evangelische BrOder- 
Unitdt; in Austria, Evangelische Briider-Kirche-, in England and 
America, Moravian Church. 

III . Doctrine. —At the last General Synod (1909) they repeated 
their old fundamental principle that “ the Holy Scriptures hre our 
only rule of faith and practice "; but at the same time they declared 
that their interpretation of Scripture agreed substantially with the 
Nicene Creed, the Westminster and Augsburg Confessions, and the 
Thirty-nine Articles. Since 1879 their leading doctrines have been 
formulated as follows : (i) the total depravity of man; (2) the reiil 
Godhead and real humanity of Christ; (3) justification.and redemp¬ 
tion through the sacrifice of Christ; (4) work of the Holy Spirit; 
(5) good works as fruits of the Spirit; ( 0 ) fellowship of believers; 
(7) second coming of Christ; (8) resurrection of the dead to life or 
judgment. 

IV. Ceremonies. morning worship the servicf consists of a 
litany, scripture lessons, sermon, singing, extempore prayer. At 
the evening.service,a litany is rarely used. Tne Coinmunlon is 
celebrated once a month. Infant Baptism is practised. 'There 
arc three modes of admission to membership: in the case of the 
unbaptized, adult baptism (not immersion); in other cases confirma¬ 
tion or reception. Members from other Churches are generally 
admitted by reception. 

V. Church Policy. —It is now hold by some Moravians that their 
Church offers a via media between Anglicanism'and Dissent. At the 
last meeting of the Lambeth Conference (1907) some overtures, on 
certain conditipus, were made for (a) joint consecration of bishom, 
ip) joint ordination of ministers, (c) interchange of pulpits, in 
response the Moravians, at the General Synod (1909), welcomed the 
offer, but also declared their wish (u) to preserve their independende 
as a " Protestant Episcopal Church"; (fi) to co-operate freely aa 
heretofore with other Evangelical Churches., On this question 
negotiations are still in progress. 


’ , VI. SfaHtHce, egog. 

, Province, Gengrfgatiom. 

German . . . *3 ., 

British .... 42 

. American (N.) . ^ 

American (S.) ‘ s6 

BcAemia . . • 12 

Foreign Field . . 243 


Commmricantt, 

6 .aj 3 

3,78a 

13,93* 

4,019 

684 

33 . 4 «' 


Total . . 444 62,096 

LiterattiSe.— Gindely, Geschichte der BShmischen-Briider (1838); 
GoU, Quellen u. Untersuchungen tut Gesch. d. B 6 hm,-Briider (1882); 
MQUer, Das Bischofstum der BtddenKirche (laV^x .Zituendorf als 
Emeuerer der alten Briider-Kirche (1900) ; Diedeutschen KatechismeH 
d. BShm.-Brilder (1887) : Becker, Zinzendorf und sein Cheistenlum 
im Verhditnis tiim kirchlichen u. religi 6 sen Leheri seiner Zint (1900); 
Schulze, Abrisi einer Geschichte der Briider-Mission (1901)’; Sem^h, 
Church ConstituHon of the Bohemian and Moravian Brethren (1866); 
De Sebweinitz, History of the Unitas Fralnm (1883) ; Wauer. Begin¬ 
nings of the Brethren's Church in England (1901); Hamilton. History 
of the Moravian Church in the /Sin and /glh Centuries (1900) ; 
Hutton, History of the Moravian Church (1909) ; Moravian Church 
Book (1902); Moravian Almanac (annuall. For other sources sec 
articles " BOhmische-Briider" and "Zinzendorf" in Hauck’s 
Realcncyklopidie; and for latest results of historical research, 
Zeitschrift fUr Brildergeschichte (half-yearly), (J. E. H.) 

MORAY, 1 THOMAS RANDOLPH, ist Earl of (d. 1332), 
Scottish warrior and statesman, was the only son of 'Thomas 
Randolph ol Nithsdale, who had been chamberlain of Scotland, 
and through his mother Lady Isabel Bruce he was nephew to 
King Robert the Bruce. Randolph joined Bruce after the murder 
of the Red Corny n, and was present at his coronation in 1306. 
In June of that year he was c^tured by Aym«r de Valence in a 
fight at Methven, and saved his life by becodiing Edward’s man. 
He joined in the hunt for Bruce, but in 1308 he was c^tured by 
Sir James Douglas und imprisoned. He began by defying his 
uncle, but presently made his submission, becoming the friendly 
rival of the exploits of Sir James Douglas and the confidant of 
Bruce’s plans. In 131a or 1314 the Scottish king made him earl 
of Moray and lord of Man and Annandale, while the estates held 
from Edward I. were confiscated. % a brilUant feat of arms he 
captured and destroyed Edinburgh Castle early in 1314, scaling 
the rock by a path pointed out by a certain William Francois 
who had made use of it in a love intrigue. On the eve of Bannock¬ 
burn Randolph was posted in a wood in charge of the van with 
orders to prevent the English from throwing cavalry into 
Stirling. On the approach of a body of three hundred English 
horse under Sir Robert Clifford, Sir Henry Beaumont and Sir 
Thomas Gray, Randolph came out of cover, and his spearmen, 
drawn up in a square, were vainly attacked on all sides by the, 
English, who were driven to retreat on the appearance of Sir 
James Douglas with reinforcements; these, however,, took no 
share in the action, the site of which is still known as Randolph’s 
Field. The next day found Randolph in command of the centre 
ol the Scottish battle. He shared in Edward Bruce’s expedition 
to Ireland in 1315, and returned to Scotland in 1317 with Robert 
Bruce. With Sir James Douglas Randolph was closely allied 
and the two were a3.sociated in a series of brilliant exploits. .In 
1,318 they seized the town of Berwick by escalade; being aided 
by the treachery of one of the burgesses, Simon qf Spalding, and 
reinforced by Bruce they became masters of the castle some 
months later. In the next spring they made a raid on the 
northern English counties, laying waste the cojuntry as far as 
York, where they hoped to seize the EoglifsK queen. l^ey routed 
the militia hastily raised by William de Mmton, archbishop of 
York, in a fight known as the “ Chapter of Mytm ” becaioe of 
the number of .derics who fell in the battle, Fdward II., who 
was laying siege to Berwick, sought, in vfun to intercept them on 
their return journey. Later in the year the two Scottish nobles 
again rjiided .England, and at len^h ^ward If- simed a truce 
for. two years. In 1342 Moray shared jn Douglas's exploit at 
Byland Abbey, hi the next year he was otie of the $cottidi 
ambassadors charged t» conclude .a truce with England, gnd was 
further.sent to Avignon to persuade the pope to acl^wledgp 

‘ Ingeneral, for " Mecay " see Mverav, the spelUnt; having been 
constantly .InteTchangeabTe. The pre^nt earls keep the s^ing 
Moray. 
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oppogition in their good works. The farmers thought that 
education, even to the limited extent of learning to read, would 
be fatal to agriculture, and the clergy, whose neglect she was 
making good, accused her of Methodist tendencies. In her old 
age, philanthropists from all parts made pilgrimages to see the 
bright and amiable old lady, and she retained all her faculties till 
within two years of her death, dying at Clifton, where the last 
five years of her life were spent, on the 7th of Sept«nber 1833. 

See The Jli'/e of Hannah Mart, with Notices of Her Sis(n's (1838), by 
the Rev. Henry Thompson. The article In the Diet. Nat. Biog. is 
by Sir Leslie Stephen. Some letters of Hannah More, with a very 
slight connecting narrative, were published in 1872 by William 
Roberta as The Life of Hannah More. See also Hannah More 
(i888), liy CharloUe M. Yonge, in the "Eminent Women" aeries, 
and Hamah Mote (New York and London, 1900), hy "Marion 
Harinnd." iMtere of Hannah More to Zachary MacatUay were edited 
(18(10) by Arthur Roberts. The contemporary oj^sition to hermay 
be seen in nn abusive Life of Hannah More, with a Critical Beview 
of Her Writings (1802), by the " Rev. Archibald Macsarcasra " 
(William Shaw, rector of Chelvey, Somerset). 

HORB, HENRY (1614-1687), English philosopher of the 
Cambridge Platonist school, was bom at Grantham m 1614. 
Both his father and his mother, he tells us, were “ earnest 
followers of Calvin,” but he himself “ could never swallow that 
hard doctrine.” In 1631 he was admitted at Christ’s College, 
Cambridge, about the time Milton was leaving it. He immersed 
himself “ over head and ears in the study of philosophy,” and 
fell for a time into a scepticism, from which he was delivered by a 
study of the “ Platonic writers.” He was fascinated especially 
by Neoplatonism, and this fascination never left him. The 
Theologia germanica also exerted a permanent influence over 
him. He took his bachelor’s degree in 1635, his master’s degree 
in 1639, and immediately afterwards was chosen fellow of his 
college. All other preferment he refused, with one exception. 
Fifteen years after the Restoration he accepted a prebend in 
Gloucester Cathedral, but only to resign it in favour of his friend 
Dr Edward Fowler, afterwards bishop of Gloucester. He would 
not accept the mastership of his college, to which, it is understood, 
he would have been preferred in 1654, when Cudworth was 
appointed. He drew around him many young men of a refined 
and thoughtful turn of mind, but among all his m])ils the most 
interesting was a young lady of noble family. This lady, pro¬ 
bably a sister of Lord Finch, subsequently earl of Nottingham, 
a well-known statesman of the Restofation, afterwards became 
Lady Conway, and at her country seat at Ragley in Warwick¬ 
shire More continued at intervals to spend “ a considerable part 
of his time.” She and her husband both appreciated him, and 
amidst the woods of this retreat he composed several of his books. 
The spiritual enthusiasm of Lady Conway was a considerable 
factor in some of More’s speculations, none the less that she 
at length joined the Quakers. She became the friend not -only 
of More and Penn, but of Baron van Helmont and Valentine 
Greatrakes, mystical thaumaturgists of the 17th century. 
Ragley became a centre not only of devotioft but of wonder¬ 
working spiritualism.! From this, his genius suffered, and the 
rationality which distinguishes his earlier is much less conspicu¬ 
ous in his later works. He was a voluminous writer both in verse 
and in prose, but his works, except the Divine Didoptes (1688), 
are now of little interest. This treatise, animated an<l sometimes 
brilliant, is valuable for modem readers in that it condenses his 
general view of philosophy and religion. 

Henry More represents the mystical and theosophic side of the 
Canibridge movement. The Neoplatonic-extravagances which 
lay hidden iti thewchool from the first came in his writings to a 
head, and mei(||Bdfin pure phantasy. He can neVer be spoken 
nf, however, savii as a spiritual genius and a significant figure in 
British philosophy, Ws robust aitiMt some respects less kained 
than G^pkorih, but more interesting and fertile m thought, e^d 
more genial in chv»Bi!ir. From youth to age he describlis him¬ 
self as gifted %ith a buoyant temper: His own thoughts were 
to him' a neVir^ding 'source of pleasurable excitement. This 
mystical elevatkm was th# chief featurt of hb character, a certain 

' The nl^ and Its teligioas iparvels an glanced at in the romance 
of Joh%mj9immt (6h. xv^. 


radiancy of thought which Carried him beyond the common life 
without raising him to any artificial height, for his humility and 
charity were not less conspicuous than his piety. The last ten 
years of his life were uneventful. He died on the ist of September 
1687, and was buried in the chapel of the college he loved. 

Before his death More issued complete editions of his works, his 
OVera theologica In 1675, and his Opera philosophica in 1678. 
The chief authorities tor his life are Ward’s Life (1710); the prefatlo 
generalissima prefixed to his Opera omnia (1679); and also a 
general account of the manner and scope of his writings in an 
Apology published in 16O4. The collection of his Philosophical 
Poems (1647), in which he has "compared his chief speculations 
and experiences," should also be consulted. An elaborate analysis 
of his life and works is given in TuUoch's Rational Theology, vol. ii. 
(1874); see also R. Zimmermann, Henry More und die merle Dimen¬ 
sion des Raums (Vienna, t88i). (For his ethical theory, as contained 
in the Enchiridion Ethicuni, see Ethics.) 

MORE, SIR THOMAS (1478-1535), English lord chancellor, 
and author of Utopia, was bom in Milk Street in the city of 
London, on the 7th of February 1478. He received the rudi¬ 
ments of education at St Anthony’s School in Threadneedle 
Street, at that time under Nicolas Holt, held to be the best in the 
city. He was early placed in the household of Cardinal Morton, 
archbishop of (interbury. Admbsion to the cardinal’s family 
was esteemed a high privilege, and was sought as a school of 
manners and as an introduction to the world by the sons of the 
best families in the kingdom. Young Thomas More obtained 
admission through the influence of his father. Sir Thomas, then 
a rising barrister and afterwards a justice of the court of king’s 
bench. The usual prognostication of future distinction Ls 
attributed in the case of More to Cardinal Morton, “ who would 
often tell the nobles sitting at table with him, where young 
Thomas waited on him, whosoever liveth to trie it shall see this 
child prove a notable and rare man.” * At the proper age young 
More was sent to Oxford, where he is said vaguely to have had 
Colet, Grocyn and Linacre for hb tutors.® AH More himself says 
is that he had Linacre for hb master m Greek. Learning Greek 
was not the matter of course which it has since become. Greek 
was not as yet part of the arts curriculum, and to learn it volun¬ 
tarily was Ul looked upon by the authorities. Those who did so 
were suspected of an inclination towards novel and dangerous 
modes of thinking, then rife on the Continent and slowly finding 
their way to England. More’s father, who intended hb son to 
make a career in his own profession, took the alarm; he removed 
him from the university without a degree, and entered him at 
New Inn to commence at once the study of the law. After com¬ 
pleting a two-years’ course in New Inn, an inn of chancery. 
More was admitted in February 1496 at Lincoln’s Inn, an inn of 
court. “ At that time the Inns of Court and Chancery presented 
the discipline of a well-constituted university, and, through 
professors under the name of readers and exercises un^ the 
name of mootings, law was systetpatically taught ” (Campbell). 
In hb professional studbs More early dbtmgubhed himself, 
so that he was appointed reader-in-law in Fumival’s Inn; but 
he would not relinqubh the studies which had attracted him in 
Oxford. We find him deli-vering a lecture to audiences of “ all 
the chief learned of the city of London.” * The subject he chose 
was a compromise between theology and the humanities, being 
St Augustine’s De dvitale. In thb lecture More sought less to 
expound the theology of his author than to set forth the 
philosophical and historical contents of the treatise. The 
lecture-room was a chufch, St Lawrence Jewry, placed at hb 
dbposal by Grocyn, the rector. 

Somewhere about thb period of More’s life two things hapfiened 
which gave in opposite directions the determining impulse to his 
future career. More’s was one of those highly susceptible natures 
which take more readily and more eagerfy than common minds 
the impress of that which they encounter on their first contact 
with men. Two prmoipal forms of thought and feeling were at 
thb date in conflict, rather unconscious than dec lare d, on Englb^ 
soil. Under the denomination of the “ old learning,” the senti¬ 
ment of the middle ages and the idea of Church authority 

>L<^byB. R. • IHd. » Roper, L» 7 «. 
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established end in full possession of the religiotis houses, the 
universities, and the learned professions. The foe that was 
advancing in the opposite direction, though without the con¬ 
science of a hostile purpose, was the new power of human reason 
animated with the revived sentiment of classicism. In More's 
mind both these hostile influences found a congenial home. Each 
had its turn of supremacy, and in his early years it seemed as if 
the humanistic influence would gain the final victory. About the 
age of twenty he was seized with a violent access of devotional 
rapture. He took a disgust to the world and its occupations, 
and experienced a longing to give himself over to an ascetic life. 
He took a lodging near the Charterhouse, and subjected himself 
to the discipline of a Carthusian monk. He wore a sharp shirt 
of hair next his skin, scourged himself every Friday and other 
fasting days, lay upon the bare ground with a log under his head, 
and allowed himself but four or five hours’ sleep. This access of 
the ascetic malady lasted but a short time, and More recovered to 
all outward appearance his balance of mind. For the moment the ' 
balance of his faculties seemed to be restored by a revival of the 
antagonistic sentiment of humanism which he had imbibed from 
the Oxford circle of friends, and specially from Erasmus. The 
dates as regards More’s early life are uncertain, and we can only 
say that it is possible that the acquaintance with Erasmus might 
have begun during Erasmus’s first visit to England in 1499. 
Tradition has dramatized their first meeting into the story given 
by Cresacre More *—that the two happened to sit opposite each 
other at the lord mayor’s table, that they got into an argument 
during dinner, and that, in mutual astonishment at each other’s 
wit and readiness, Erasmus exclaimed, “ Aul tu es Morns, aut 
nullus,” and the other replied, “Aut tu es Erasmus, aut diabolus! ’’ 
Rejecting this legend, which bears the stamp of fiction upon its 
face, we have certain evidence of acquaintance between the 
two men in a letter of Erasmus, with the date “ Oxford, 29th 
October 1499." If we must admit the correctness of the date of 
Ep. 14 in the collection of Erasmus’s Epistolae, we should have to 
assume that their acquaintance had begun a.s early as 1497. It 
rapidly ripened into warm attachment. This contact with the 
prince of letters revived in More the spirit of the " new learning.” 
and he returned with ardour to the study of Greek, which had 
been begun at Oxford. ITie humanistic influence was sufficiently 
strong to save him from wrecking his life in monkish mortifica¬ 
tion, and even to keep him for a time on the side of the party of 
progress. He acquired no inconsiderable facility in the Greek 
language, from which he made and published some translations. 
His Latin style, though wanting the inimitable ease of Erasmus 
and often offending against idiom, is yet in copiousness and 
propriety much above the ordinary Latin of the English 
scholars of his time. 

More's attention to the new studies was always subordinate 
to his resolution to rise in his profession, in which he was stimu¬ 
lated by his father’s example. As early as 1502 he was appointed 
under-sheriff of the city of l.ondon, an office then judicial and of 
considerable dignity. He first attracted public attention by his 
conduct in the parliament of 1504, by his daring opposition to the 
king’s demand for money. Henry VII. was entitled, according 
to feudal laws, to a grant on occasion of his daughter’s marriage. 
But he come to the House of Commons for a much larger sum 
than he intended to give with his daughter. The members, 
unwilling as they were to vote the money, were afraid to offend 
the king, till the silence was broken by More, whose speech is 
said to have moved the house to reduce the subsidy of three- 
fifteenths which the government had demanded to £30,000. One 
of the chamberlains went and told his master that he had been 
thwarted by a beardless boy. Heniy never forgave the audacity; 
but, for the moment, the only revenge he could take was upon 
More’s father, whom upon some pretext he threw into the Tower, 
and he only released him upon payment of a fine of £ioo. Thomas 
More even found it advisable to withdraw from public life into 
obscurity. During this period of retirement the old dilemma 
recurred. One while he devoted himself to the sciences, 
“ perfecting himself in music, arithmetic, geometry and 
1 Life, p. 93. 


astronomy, learning the Frendi tongue, and recreating his tired 
spirits on the viol,” * or translating epigrams from the Greek 
anthology; another while resolving to take priest’s orders. 

From dreams of clerical celibacy he was roused by making 
acquaintance with the family of John Colt of New Hall, in 
Essex. The “ honest and sweet conversation ” of the three 
daughters attracted him, and though his inclination led him 
to prefer the second he married the eldest, Jane, in 1505, not 
liking to put the affront upon her of passing her over in favour of 
her younger sister. The death of the old king in 1509 restored 
him to the practice of his profession, and to that public career 
for which his abilities specially fitted him. From this time 
there was scarce a cause of importance in which he was mot 
engaged. His professional income amounted to £400 a year, 
equal to £4000 in present money, and, “ considering the relative 
profits of the law and the value of money, probably indicated 
as high a .station as £10,000 at the present day ” (Campbell). 
It was not long before he attracted the attention of the young 
king and of Wolsey. The spirit with which he pleaded before 
the Star Chamber in a case of The Crown v. The Pope recom¬ 
mended him to the royal favour, and marked him out for em¬ 
ployment. More obtained in this case judgment against the 
Crown. Henry, who was present in person at the trial, had 
the good sense not to resent the defeat, but took the counsel to 
whose advocacy it was due into his service. In 1514 More was 
made master of the requests, knighted, and sworn a member 
of the privy council. He was repeatedly employed on embassies 
to the Low Countries, and was for a long time stationed at 
Calais as agent in the shifty negotiations carried on by Wol^ 
with the court of France. In 1519 he was compelled to resign 
his post of under-sheriff to the city and his private practice at 
the bar. In 1521 he was appointed treasurer of the exchequer, 
and in the parliament of 1523 he was elected Speaker. The 
choice of this officer rested nominally with the house itself, 
but in practice was always dictated by the court. Sir Thomas 
More was pitched upon by the court on this occasion in order 
that his popularity with the Commons might be employed to 
carry the money grant for which Wols^ asked. To the great 
disappointment of the court More remained firm to the popular 
cause, and it was greatly owing to his influence that its demands 
were resisted. From this occurrence may be dated the jealousy 
which the cardinal began to exhibit towards More. Wolsey 
made an attempt to get him out of the way by sending him as 
ambassador to Spain. More defeated the design by a personal 
appeal to the king, alleging that the climate would be fatal to 
his health. Henry, who saw through the artifice, and was 
already looking round for a more popular successor to Wolsey, 
made the gracious answer that he would employ More otherwise. 
In 1525 More was appointed chancellor of the duchy of Lancaster, 
and no pains were spared to attach him to the court. The 
king frequently sent for him into his closet, and discoursed 
with him on astronomy, geometry and points of divinity. 
This growing favour, by which many men would have been 
carried away, did not impose upon More. He discouraged 
the king’s advances, showed reluctance to go to the palace, 
and seemed constrained when there. Then the king began to 
come himself to More’s house at Chelsea, and would dine with 
him without previous notice. WiUiam RopK', husband of 
More’s eldest daughter, mentions one of these visits, when the 
king after dinner walk^ in the garden by the space of an hour 
holding his arm round More’s neck. Roper afterwards connatu- 
lated his father-in-law on the distinguished honour whidi had 
been shown him. “ I thank our Lord,” was Uie reply, “ I find 
his grace my very good lord indeed ; and I believe he doth as 
singularly favour me as any subject within this realm. Howbeit, 
son Roper, 1 may tell thee I have no cause to be proud thereof, 
for if my head would win him a castle in France it should not 
fail to go.” As a last resource More tried the Expedient of silence, 
dissembling his wit and affecting to be dull. This had the desired 
effect so far that he was less often sent for. But it did not 
alter the royal policy, and in 1529, when a successor had to be 
1 ' Roper, Life. . 
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ioBad for Wobcy, More was raieed to the chanceUorahip. The 
wlection was justified by More’s high reputation, but it was 
also significant of the modification whidi the policy of the court 
mu then undeigoing. It was a concession to the rising popular 
party, to which it was supposed that More’s politics inclined 
him. The public favour with which his appointment had been 
received was justified by bis conduct as judge in the court of 
chancery. Having heard causes in the forenoon between 
eight awl eleven, after dinner be sat again to receive petitions. 
The meaner the suppliant was the more affably be would speak 
to him and the more ^edily he would despatch his case. In 
this respect he formed a great contrast to his predecessor, 
whose arrears he soon cleared off. One morning being told by 
the officer that there was not another cause before tte court, 
he ordered the fact to be entered on record, as it had never 
happened before. He not only refused all gifts—such as had 
been usual'—himself, but took measures to prevent any of his 
connexions from interfering with the course of justice. One 
of his sons-in-law. Heron, having a suit in the chancellor’s 
court, and refusing to agree to any reasonable accommodation, 
because the judge “ was the most affectionate father to his 
children that ever was in the world,” More thereupon made a 
decree against him. 

Unfortunately for Sir Thomas More, a lord chancellor is 
not merely a judge, but has high political functions to perform. 
In raising More to that eminent position, the king had not merely 
consider^ his profeBsional distinction but had counted upon his 
avowed liberal and reforming tendencies. In the Utopia, which, 
though written eortioT, More had allowed to be printed as late 
as ijt6, he had spoken against the vices of power, and declared 
for indifference of religious creed with a breadth of philosophical 
view of which there is no other exam|^ in any Englishman of 
that age. At the same time, as he could not be suspected of 
any sympathy with lAitheran or Wickliffite heretics, he might 
faiify be regarded as qualified to lead the party which ain^ 
at reform in State and Church within the limits of Catfaolir 
orthodoxy. But in the king’s mind the public questions of 
reform were entirely sunk in the personal one of the divorce. 
The divorce was a point upon which Sir Thomas wouhd not 
yield. And, as he saw that the marriage with Anne Boieyn 
was determined upon, he petitioned the king to be allowed to 
resign the Great Seal, alleging faih^ hoaltii. With mudi 
reluctance the royal permission was given and the resignation 
accepted, on the loth of May t552, with many gracious expres¬ 
sions td goodwill on the part of the king. Ibc promise held 
out of future bounty was never fulfUled, and More left office, 
us he bad entered it, a poor mm. His necessitous condition 
was so notorious that (he dergy in convocation voted him a 
present of £5000. This he peremptorily refused, either, for 
himself or for his family, dedaring that 1^ “hod rather see it 
aH cast into the Thames.” Yet the whole irf his income after 
resigning office did not exceed £too a year. 

Hitherto he hod maintained a large estaUishment, not on 
the princely scale of Wolsey, but in the patriarchal fashion 
of having ell his tons-in law, with their families, imder his roof. 
When he resigned the chanc^orship he oahed his diUdrea and, 
grandchildren together to explain his reduced citcumstaaces.' 
“ If we wish to live together,” said he, “ you must be content' 
to be'OOntributories together. But my counsel is that we fall 
not to the lowest fare first: we will not, tfaerefare, descend to 
Oxford fart, nor to the fare of New Inn, but we will begin with 
Lincoln’s lAn diet, where many right wmshipfsl men of great 
BtiODUnt and good years do live full well; which if we find ourselves 
the first year not able to maintain, then we will in the next year 
come down toOiCfotd fare, where many great learned .and ancient. 
fathers hnd doeton are continnally conveesaot; whidi if our. 
pi^s stretch not to maintain neither, then may we after, 
with bag and warn, go a-begging together, hoping that for 
pity 'Some'good folksf’trill give us their nhasiity..” 1 

More was now ahleyw he writes to Eiasaous, to return to Hie 
life Which had always iMMcfais ambition, .when>' ket from business 
and public affairs, he might give bituself up to his favourite 


studies and to the practices of his devotion. Of the Chelsea 
interior Erasmus has drawn a chaining picture, which mav 
vie with Holbein’s celebrated canvas, “ The Household of Sir 
Thomas More.” 

” More has built, .near London, .upon tbe Thames, a modest yet 
commodious mansion. There he lives surrounded by his nummus 
family, including his wife, his son, and his' son's wife, his three 
daughters and their husbands, with eleven grandchildren.’ There 
Is not any man living so affectionate to bis children as he. and Ik 
loveth his old wife as if she were a girl of fifteen. Such is the 
excellence pi his disposition that whatsoever bappeneth tliat could 
not be helped, he is as cheerful and as well pleased as though the 
best thing possible had been done. In More’s house you would 
see that Plato's Academy was revived again, only, whereas in the 
Academy the discussions turned upon gwmetry and the power of 
numbers, tbe house at Chelsea is a veritable school of Christian 
religion. In it is none, man or woman, but readetb or studietli 
the liberal arts, yet is their chief care of piety. 'There is never any 
seen idle; the head of the house governs it not by a lofty carriage 
and oft rebukes, but by gentleness and amiable manoeis. Every 
member is busy iu his place, performing his duty with alacrity; nor 
is solwr mirth wanting,”’ 

But More was too conspicuous to be long allowed to enjoy the 
happiness of a retired life. A special iqvitation was sent him by 
the king to attend the coronation of Anne Boieyn, accompanied 
with the gracious cdler of £30 to buy a new suit for tbe occasion ! 
More refused to attend, and from that moment was marked 
out fur vengeanoc. A first attempt made to bring him within 
the meshes of the law only recoiled with shame upon the head 
of the accusers. They were maladroit enough to attack him 
on his least vulnerable side, summoning him before the privy 
council to answer to a charge of receiving bribes in the adminis¬ 
tration of justice. One ParneU was put forward to complain 
of a decree pronounced against him in favour of the contending 
party Vaughan, who he said had presented a gilt cup to the 
chancellor. More stated that he received a cup as a New 
Year’s gift. Lord Wiltshire, the queen’s lather, exultingly cried 
out, “ &), did I not tell you, my lords, that you would find this 
matter true f ” “ But, my lords,” continued More, “ having 
pledged Mrs 'Vaughan in the wine wherewith my butler had 
filled the cup, I restored the cup to her,” Two other charges 
of a like nature were refuted as triumphantly. But the very 
futility of the accusations must have betrayed to More tlic 
bitter determination of his enemies to compass his destruction. 
Foiled in their first ill-directed attempt, they were compelled 
to have recourse to that tremendous engine of regal tyranny, 
the law of treason. A biU was brought into parliament to attaint 
Elizabeth Barton, a nup, who was said to have licid treason¬ 
able language. Barton turned out afterwards to have been an 
impostor, but she had duped More, who now lived in a super¬ 
stitious atmosphere of convents and churches, and he had given 
his countenance to her supernatural pretensions. His name, with 
that of Fisher, was accordingly included in the bill as an accom¬ 
plice. When he came before the council it was at once apparent 
that the charge of treason could not be sustained, and the 
efforts of the court agents were directed to draw from More 
some approbation of the king’s marriage. But to this neither 
cajolery nor threats could move him. The prqxisterous charge 
W'Os urged that it was by his advice that the king had com¬ 
mitted himself in his book against Luther to an assertaon of 
the pope’s authority, wherety the title of “ Defender of the 
Faith ” had been gained, but in reality a sword put into the 
pope’s hand to fight against him. More wps able to reply that 
he had warned, the kuig that this very thing might happen, 
that upon some breach d aonity between the crown of England 
and the pope Henry’s too pronounced assertion ul the papal 
authority might be turned against himself, “ therefore it were 
best that place be amended, and his authorify more slenderly 
touched,” “ Nay,” replied the king, " that it shi^ not; we 
are so much bound to the see of Rinne that we cannot do too 
much homour unto it. Whatsoever in^ediroent be to tbe 
eoDtniy, .we will set forth that authority to the utmost; for we 
have, received from that see our crown imperial,” '' which,” 
added Mete;, “ till bis grace with his own mouth 4 b told me 
‘ Ep. 436, Appendix. 
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I never heard before." Anything more defiant and exasperating 
than this could not well have been said. But it could not be 
laid hold of, and the charge of treason being too ridiculous to 
be proceeded with, More’s name was struck out of the bill. 
When his daughter brought him the news. More calmly said, 
“ I’ faith, Meg, quod differtur, non aufertur: that which is 
postponed is not dropt.” At another time, having asked his 
daughter how the court went and how Queen Anne did, he 
received for answer, “ Never better; there is nothing else but 
dancing and sporting.” To this More answered, “ Alas, Meg, it 
pitieth me to remember unto what misery, poor soul, she will 
shortly come; these dances of hers will prove such dances that 
she will spurn our heads off like footballs; but it will not be long 
ere her head will dance the like dance.” ' So the speech runs 
in the Life by More’s great-grandson; but in the only trust¬ 
worthy record, the life by his son-in-luw Roper, More's reply 
ends with the words, “ she will shortly come.” In this, as in 
other instances, the later .statement has the appearance of 
having been an imaginative extension of the earlier. 

In 1534 the Act of Supremacy was passed and the oath ordered 
to be tendered. More was sent for to Lambeth, where he offered 
to swear to the succession, but steadily refused the oath of supre¬ 
macy as against his conscience. Thereupon he was given in 
charge to the abbot of Westminster, and, persisting in his refusal, 
was four days afterwards committed to the Tower. After a 
close and even cruel confinement (he was denied the u.se of pen 
and ink) of more than a year, he was brought to trial before 
a sjiecial commission and a packed jury. Even so More would 
have been acquitted, when at the last moment Rich, the solicitor- 
general, quitted the bar and presented him.self as a witness 
for the Crown. Being sworn, he detailed a confidential con¬ 
versation he had had with the prisoner in the Tower. He 
affirmed that, having him.self admitted in the course of this 
conversation “ that there were things which no parliament 
could do—r.i;. no parliament could make a law that God 
should not be God,” Sir Tliomas had replied, “ No more could 
the parliament make the king supreme head of the Church.” By 
this act of perjury a verdict of “ guilty ” was procured from 
the jury. The execution of the sentence followed within the 
week, on the 7lh of July 1535. The head was fixed upon 
London Bridge. The vengeance of Henry was not satisfied 
by this judicial murder of his friend and servant; he enforced 
the confiscation of what small property More had left, expelled 
Lady More from the house at Chelsea, and even set aside assign¬ 
ments which had been legally executed by More, who foresaw 
what would happen before the commission of the alleged treason. 
More’s property was settled on Princess Elizabeth, afterwards 
queen, who kept possession of it till her death. 

Sir Thomas More was twice married, but had children only 
by his first wife, who died about 1511. His only son, John, 
married an heiress, Ann Cresacrc, and was the grandfather 
of Cresacre More, Sir Thomas More’s biographer. His eldest 
daughter, Margaret (1503-1544), married to William Roper 
(1496-1578), an official of the court of king's bench and a member 
of parhament under Henry VIII., Edward VI. and Mary, 
is one of the foremost women in the annals of the country for 
her virtues, high intelligence and various accomplishments. 
She read Latin and Greek, was a proficient in music, and in 
tlie sciences so far as they were then accessible. Her devotion 
to her father is historic^; she ^ave him not only the tender 
affection of a daughter but the high-minded sympathy of a soul 
great as his own. 

More was not onjy a lawyer, a wit, a scholar, and a man of 
wide general reading; he was also a man of cultivated taste, 
who delighted in music and painting. He was an intimate 
friend of Holbein, whose first introduction to England was as 
a visitor to More in his house at Chelsea, where the painter 
is said to have remained for three years, and where he probably 
first met Henry VIII. Holbein painted portraits of Sir Thomas 
and his family. More was beatified by Lro XIII. in 1886. 

The Epistka ad Dorpium exhibits More emphatically on the 
> Cresacre More, p, 231. 


side of the new learning. It contains a vindication of the study 
of Greek, and of the desirability of printing the text of the Greek 
Testament—views which at that date required an enlightened 
understanding to enter into, and which were condemned by the 
party to which More afterwards attached himself. On the 
other hand, he can at the most be doubtfully exculpated from 
the charge of having tortured men and children for heresy. 
It is admitted by hunself that he inflicted punishment for 
religious opinion. Erasmus only ventures to say in his friend’s 
defence “ that while he was chancellor no man was put to death 
for these pestilent opinions, while so many suffered death in 
France and the Low Countries.” His views and feelings epn- 
tracted under the combined influences of his professional practice 
and of public employment. In the Utopia, published in Latin 
in 1516 (ist English translation, 1551), he not only denounced 
the ordinary vices of power, but evinced an enlightenment 
of sentiment which went far beyond the most statesmanlike 
ideas to be found among his contemporaries, pronouncing not 
merely for toleration, but rising even to the philosophical con¬ 
ception of the indifference of religious creed. It was to this 
superiority of view, and not merely to tlie satire on the 
administration of Henry VIL, that we must ascribe the popu¬ 
larity of the work in the i6th century. For as a romance the 
Utopia has little interest either of incident or of character. It 
does not, as has been said, anticipate the economical doctrines 
of Adam Smith, and much of it is fanciful without being either 
witty or ingenious. The idea of putting forward political and 
philosophical principles under the fiction of an ideal state was 
doubtless taken from Plato’s Republic. The Utopia in turn 
suggested the literary form adopted by Bacon, Hobbes, Filmer, 
and other later writers; and the name of the book has passed into 
the language as signifying optimistic but impracticable ideals of 
reform. 

For a bibliography of More's numerous works see the article in 
the Diet. Nat. Btog. and the Catalogue of tiio Alfred Cock collection 
of books and portraits of or relating to Sir Thomas More which Ls 
preserved in the Guildhall Library, London. The more important 
of his works and their uditiuns are here given. Luciani diatogi 
. . . eompluria opuscula ab Erasmo Roterodamo el Thoma Moto . . . 
iraducta (I'aris, 15U(> and 1J14; Venice, Aldus, 1516, &c.l was 
accomplished by Erasmus and More in 1305. The Lyfe of John 
Picus, earle of Mirandula . . . printed by Wynkyn de Wordc in 
1510, translated by More from the Venice ed. of 1498, was edited 
by J. M. Kigg for the Tudor Library in l8yO. Huione of the pittiful 
Life and unfortunate Death of Edward the Fifth and the then Duke of 
York with . . . fficAarii Me r/urii was written, according to Rastell, 
in 151.3, and first printed in a corrupt version in Grafton's continua¬ 
tion of Harding in 1543; it is included by Rastell in lii.s 1557 edition 
of More's Warkes. but it has been suggested that the I-atin original 
was by Cardinal Morton; as the History of King Richard 111 . it 
was edited by J. R. Lumby for the Pitt Ihess in 1883. The Libellus 
oere aureus . . . better known as Utopia, was printed at Louvain 
in 1316, under the superintendence of Erasmus, and appeared in 
many subsequent editions, many of them of great bibliographical 
value, the finest being the liasel edition of 131K. It was translated 
into the chief languages of Europe, and into English by Ralph 
Robinson a.s A fruitful and Pleasaunt Worhe of the best State of a 
Publyque Weale, and of the newe Yle called Utopia (Abraham Nell, 
1551); modem editions are by ]. Uibdin (z vols., 1808), Professor 
E. Arber (English Reprints, iSog), by J. R. Lumby for the Pitt 
Press (1879), by William Morris at the Kelmscott Press (1893), by 
J. Churton Ckiluns for the Clarendon Press (1004), by R. Steele for 
the King's Classics (1908), &c. Other translations of Utopia are 
by Gilbert Burnet (1684) and by A. Cayley (Memoirs of More. 
2 vols., 1808). Against Luther and Tynuale Sir T. More wrote A 
Dyaloee of Syr Thomas More, Knt., written in 1528 and printed by 
John Kastell in 1529; Str Thomas More's Answere to the fyrste parte 
of the Poyson'd book . . . TAs SoMper 0/Me Lords (William Rastell, 
1 , 3 . 8 *) with a " Second Parte " in 1533. The Apologyt of Syr 
Thomas More, written in 1533, isadefenceof his own polemical style 
and of the treatment of heretics by the clergy. A Dyaloge of Comfort 
against Tribulacion, printed by Rastell in 1533,was destined primarily 
for More's family. 

More’s English works were collected by William Rastell and 
published as The Worhe of Sir Thomas More Knyghf by ^wood, 
Waly and Tottel in 1557; his Latin works Thomas Mori . . . 
Lucubraliones were partly collected at Basel 1563 and in 1306 
(omnia opera) at Louvain; a fuller edition drawn chiefly from these 
two appeared at Frankfort and Leipzig in 1689. Modem selections 
were edited by W. J. Walter (Baltimore, 1841), by T. E. Bridgett 
(Wisdom and Wit of Blessed Thomas More, London, 1891), His 
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oaitaipondenco with Eraemni is partly inelnded in tlie editions oi 
tike Letters oi Erasmus, and much oi bis correspondence is calenttoed 
in Gairdner's Letters and Papers of Henry Vlll., the lettert written 
to bis iamlly in bis last days being found in vol. viii. 

The Mirror of Vertue in Worldly Greatness ; or, the Life of St/r 
Thomas More was written by his son-in-law William Boper about 
the end of Mary's reign. It was preserved in MS. during the reign 
of Elizabeth, and handed down in copies, many of which wore 
darelesslv made. It was not given to the press till 1626, with the 
date of 1 ‘aris. Keprints were made by Heame (Oxford, 171O), by 
Lowb (1729, i7.ti), who added an appendix of documents, and by 
Singer (1817,1822) and for the King's Library (ipoa). Roper's Life 
is the source of all the many subsequent biographies. More's Life 
in MS. (Harlcian (1251 and elsewhere), anonymous, but by Nicolas 
Hansfield, wa.s also written in Mary's reign. All that is material 
in mis MS. is taken from Roper. Another anonymous Li/e, written 
in 1599, printed in Wordsworth's Eeclesiasiieal Biography, ii. 43-185, 
is cliicily compiled from Roper and Harpsfield, The preface is signed 
Ro. Da. (Robert Barnstaple ?). William RastclTs Lite of More, of 
which fragments are preserved in the Arundel Coll. (Brit. Mus.),ib,un- 
happUv, lost. Thomas Stapleton {Tree Thomas, s. res gestae S, Thomas 
apostoU, S.Thomat archiepiscopi Canluariensts,Thomae Mori (Douay, 
1588; Cologne, 1612) and the Vita Thomas Mon (separately) (Grati, 
1689) translates Roper, interweaving what material he could find 
scattered through More's works and letters and the notices of him 
in the writings of his contemporaiios. Cresacre More, great-grand- 
.son of Sir Thomas, compiled a new life about the year 1027. It was 
printed at Paris without date, but, according to the editor, J. Hunter, 
in 1631, Tlie title of this edition is: The Life and Death of Sir 
Thos. More. Lord High Chancellour of England, and with new 
title-page, 1642, 1726,1828. This biogmphy is cited by the subse¬ 
quent biographers as an independent authority. But it is almost 
entirdy borrowed from Roper and Stapleton. The additions made 
have sometimes the appearance of rhetorical amplifications of Roper's 
simple statements. At other times they arc decorative miracles. 
The whole is couched in that strain of devotional exaggeration in 
which the lives of the saints are usually composed. The author 
seems to imply that he had received supernatural communications 
from the spirit of his ancestor. Already, only eighty years after 
More's execution, hagiography had taken possession of the facte 
and was transmuting them into an edifying legend. Cresacre More's 
Life cannot be alleged as evidence for any facts which are not other¬ 
wise vouched. It has been remarked by Hunter that More's life and 
works have been all along manipulated fur political purposes, and 
in the interest of the holy see. In Mary's reign, and in the tide of 
(^tholic reaction, Roper and Harpsfield wrote lives of him; Ellis 
Heywood dedicated his It Moro (Florence, 1558), » fanciful account 
of More's life at Chelsea, to Cardinal Pole, and Tottell reprinted the 
folio of hiB English works. Stapleton prepared his Tres Thomae in 
1588, when the recovery of England to the see of Rome was looked 
for by the Spanish invasion. In 1599, when there was a prospect 
of a disputed succession, the anonymous Life by Ro. Ba. was com¬ 
posed; and soon after Charles had allied himself with a Catholic, 
the Life by Cresacre More issued from the press. Hunter might have 
added that Stapleton was being reprinted at Grata at the time when 
the conversion of England was expected from James II, The later 
lives of Sir Thomas More have been numerous, the best being those 
by G. T. Rudhart, Thomas Moras, aus den Quellen bearbeitet (Nurem¬ 
berg, 1829); by T. E. Bridgott, Life and Writings of Str Thomas More 
(1891); and by W. H. Hutton, Life and H''rilf«g.s of Sir Thomas More 
(1891). Other lives are by J. Hoddesdon (London, 1652, 1662); 
by Sir A. CayW (2 vols., London. 1808); by Sir ]. Mackintosh, 
Lardner’s Cab. Cyclop. (London, 1831, 1844); an<Tln More's Worhs 
(London, 1845); by Lord Campbell in lives of the Chancellors (vol. i., 
1848-1850); by D. Nisard in Renaissance et Riforme (Paris, 1855); by 
Baumstark (Freiburg, 1879); by F. Scebohm in the Oxford Reformers 
of tgtfS (London, i8(:)7). A biographical study on More's Latin 
poems is Philomorvs, by ]. H. Marsden (2nd ed., LovAoti, 1878). 
Cf. John Bruce. " Inedited documents rel. to the imprisonmeot and 
conMmnation of Sir T. More," in Archaeologia. xxvii 361-374); 
Southey, Sir Thomas More, or Collomies on the Progress and Prospects 
of Society (London, 1829): Anne Manning, The Household of Sir 
Thomas More (1851, repnnted in King's Novels, 1905); S. Lee, 
Great Englishmen of the Sixteenth Century (1904). The tnl)(edy 
of Sir Thomas More, edited by A. Dyce for Shakespeare Society 
in 1844, and connected by some commentators with Shakespeare, 
was v m tten about 1590, and therefore gives a nearly contemporary 
view of More. A later playwright, James Hurdis, mode More's 
career the subject of a play in 179*. (M. P.) 

HOBSAS, JEAB (1856-1910), French poet, bom at Athens 
on the 15th of April 1856, was the grandson d Papadiomonto- 
poulos, one of thC lli|^ d Uissoloifght. He was one of the 
leaders of the syntbflipinovement in French poetry, advocating 
a relaxaticm of thi^^rin^t rules govMning French verse; 
but^ ^ram^olumesflf poms, Les SytUs (1884), Ias Cantilitas 
piuri0Mi«(i8^.^on recognition beyond 
the llwilJli lliiii school. In fte XIX‘ siicle (August ii. 


1885) he formulated the principles of the symbolists, defending 
them from the appellation of “ decadent,” and in the literary 
supplement of the Ftgarci(Sep. 18,1S86) he published a manifesto 
justifying the innovations of the new school as the natural 
development of the prosody of Baudelaire, Mallarm^ and 
Verlaine. Le Pilerin passionni was sympathetically reviewed 
by Anatole France. As time went on he repudiated the licence 
claimed by the symbolists, and became the leader of an offshoot 
from the main body known as the ecole romane, the chief members 
of which are Raymond de la TailhMe, Maurice du Plessys, Ernest 
Raynaud, and the critic Charles Maurras. Uor^as and his 
new followers returned to the traditional severity of French 
versification, and to the classical and antique tradition. His 
later volumes are Poesies, iS86r-iSg6 (1^8), and Stances 
(6 vols., complete ed. 1905), Hisloire de Jean de Paris, rot de 
France (1902), Voyage en Grecc en (1902), Contes de la 
vieiUe France (1903), and a classic drama in verse, Iphigenie i 
2luii.v (1904), in close imitation of Euripides, which wag repre¬ 
sented on the 24th of August 1903 in the ancient theatre of 
Orange, and suteequently at the Odeon in Paris. He died on 
the 31st of March 1910. 

bee Anatole France, La Vie litllraire (4th ser., 1892); A. van 
Sever and P. Ltautaud, Poeles d'aujourd'hui, (nth ed., 

1905); P, Bcrthelot, art. '‘ Symbolisme " in La Grande encyclopdilie •, 
and J. de Gourmont, Jean Morfas, biographic critique (1905). 

HOREAU, GUSTAVE (1826-1898), French painter, was bom 
in Paris on the 6th of April 1826. His father was an architect, 
who, discerning the lad’s promise, sent him to study under 
Picot, a second-rate artist but clever teacher. The only influence 
which really affected Moreau’s development was that of the 
painter Chasseriau (1819-1857), with whom he was intimate 
when they both lived in the Rue Frochot, and of whom we find 
reminiscences even in his later works. Moreau’s first picture 
was a “ Pieti ” (1852), now in the cathedral at Angoulgme. In 
the .Salon of 1853 he exhibited a “ Scene from the Song of Songs ” 
(now in the Dijon Museum) and the " Death of Darius ” (in 
the Moreau Gallery, Paris), both conspicuously under the 
influence of Chasseriau. To the Great Exhibition of 7855 
he sent the " Athenians with the Minotaur ” (in the Museum 
at Rourg-cn-Bressc) and “ Moses putting off his .Sandals within 
Sight of the Promised Land.” “ Oedipus and the Sphinx,” 
begun in 1862, and exhibited at the Salon of 1864, marked the 
beginning of his best period, during which he chose his subjects 
from history, religion, legend and fancy. In 1865 he exhibi^d 
“Medea and Jason” and “The Young Man and Death”; 
in 1866, the “ Head of Orpheus ” (in the Luxembourg Gallery); 
“ Hesiod and the Muse,” a drawing; and “ The Peri,” a drawing; 
“ Prometheus ” (in the Moreau Gallery); “ Jupiter and Eurd^/’ 
a " PietA,” and “The Saint and the Poet,” in i86g. After 
working in obscurity for seven years, he reappeared at the Salon 
in 1876 with “ Hercules and the Hydra,” “ Saint Sebastian,” 
“ Salome Dancing ” (presented to the Luxembourg by M. 
Hayem); and in 1878 with “ The Sphinx’s Riddle solved,” 
" Jacob,” and “ Moses on the Nile.” Moreau exhibited for the 
last time at the Salon of 1880, when he contributed “ Helen ” 
and “ Galatea ”; to the Great Exhibition of 1889 he again sent 
the “ Galatea ” and “ The Young Man and Death.” He took 
prize medals at the Salon in 1864, 1865, 1869 and 1878. He 
was made knight of .the Legion of Honour in 1875 and officer 
in 1883. He succeeded Delaunay as professor at the ficole 
des Beaux-Arts, and his teaching was highly popular. When 
he died, on the i8th of April 1898, he bequeathed to the state 
his house, containing about 8000 pictures, water-colours, 
cartoons and drawings, which form the Moreau Gallery, one 
of the best organized collections in Paris, arranged by M. Rupp, 
his executor, and, together with’ Delaunay ana Fronitntin, one 
of his close.st friends. 

See Ary Renan, Moreau (Paris, 1900) ; Paul Flat, Le Musle Gustave 
Moreau (Paris, 1900). ^ 

MOREAU, HiO^SIPPE (i8ite-i838), French lyric poet, was 
bom in Paris on the 9th of April 1810. In hs earR youth 
his parents, who were poor, migrated to Provins, where the 
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mother went into service and the father took the post of usher 
in a public school. He went to Paris before 1830, and lived 
a Bohemian life. He was habitually housele.ss, and exposed 
himself to the dangers of a cholera hospital in the great epidemic 
of 1832 simply to obtain shelter and food. Then he revisited 
Provins and published a kind of satirical serial called Pitif’enf. 
Some years of this life entirely ruined his health, and it was 
only just before his death that he succeeded in getting his 
collected poems published, selling the copyright for £4 sterling 
and 80 copies of the book. This volume, MyosoHs, was received 
not unfavourably, but the author’s death on the 20th of 
December 1838, in a refuge of the destitute, created an interest 
in it which was proportionately excessive. Moreau's work has 
a Strong note of imitation, especially in his earlier songs, dis- 
tinjpished from those of his model. Biranger, chiefly by 
their elegiac note. Some of his poems, such as the elegy La 
I’oafnV (1837) and the charming romance La Fermiire (1835), 
have great sweetness and show incontestable poetic power. 
Moreau wrote some charming prose stories : Le Gui dt chme, 
I.a Souris hlanehe, kc. 

MOREAU, JEAN VICTOR MARIE (1763-1813), French 
general, was bom at Morlaix in Brittany on the 14th of February 
1763. His father was an avocal in good practice, and instead 
of allowing him to enter the army, as he attempted to do, 
insisted on his studying law at the university of Rennes. 
Young Moreau showed no inclination for law, Init revelled in 
the freedom of a student’s life. Instead of taking his degree 
he continued to live with the students as their hero and leader, 
formed them into a .sort of army, which he commanded as their 
provost, and when 1789 came he commanded the .students in the 
daily affrays which took place at Rennes between the young 
noblesse and the populace. In 1791 he was elected a lieut.- 
coloncl of the volunteers of Ille-et-Vilaine. With them he served 
under Dumouriez, and in 1793 the good order of his battalion, 
and his own martial character and republican principles secured 
his promotion as general of brigade. Carnot, who had nn eye 
for the true qualities of a general, promoted him to be general 
of division early in 1794, and gave him command of the right 
wmg of the army under Pichegru, in Flanders. The battle 
of 'Tourcoing established his militarj' fame, and in 1795 he was 
given the command of the Army of the Rhine-and-Moselle, 
with which he cros.sed the Rhine and advanced into Germany. 
He was at first completely successful, won several victories 
and penetrated to the Isar (.see French Revolutionary Wars), 
but at last had to retreat before the archduke Charles. However, 
thg skill he displayed in conducting hLs retreat—which was 
consWhrcd a model for such operations—greatly enhantvd his 
own reputation, the more so as he managed to bring Imck with 
him more than 5000 prisoners. In 1797 heagain, after prolonged 
difficulties caused by want of funds and material, crossed the 
Rhine, but his operations were checked by the conclusion of 
the preliminaries of I^eoben between Bonaparte and the Aus¬ 
trians. It was at this time he found out the traitorous corre¬ 
spondence between his old comrade and commander Pichegru 
and the dmigr6 prince de Cond6. He had already appeared as 
Pichegru’s defender against imputations of disloyalty, and now he 
foolLshly concealed his discovery, with the result that he has 
ever since been suspected of at least partial complicity. Too 
late to clear himself, he sent the correspondence to Paris and 
issued a proclamation to the army denouncing Pichegru as 
a traitor. • He was dismissed, and it was only when in 1799 
the absence of Bonaparte and the victorious advance of Suv 4 rov 
made it necessary to have some tried and experienced general 
in Italy that he was re-employed. He commanded the Army 
of Italy, with little success, for a short time before being appointed 
to the Army of the Rhine, and remained with Joubert, his 
successor in Italy, till Novi had been fought and lost. Joubert 
(ell in the battle, and Moreau then conducted the retreat of 
the army to Genoa, where he handed over the command to 
Championnet. When Bonaparte returned from Egypt he found 
Moreau at Paris, greatly dissatisfied with the Directory both 
as a general and as a republican, and obtained his assistance in 


the coup d’itat of 18 Brumaire, when Moreau commanded the 
force which confined two of the dhectors in the Luxembourg. In 
reward, the First Consul again gave him command of the Army 
of' the Rhine, with which he forced back the Austrians from 
the Rhine to the Isar. On bfe letum to Paris he married MUe 
Hullot, a Creole of Josephine’s circle, an ambitious woman 
who gained a complete ascendancy over him, and after spending 
a few glorious weeks with the army in Germany and winning 
the celebrated victory of Hohenlinden (Dec. 3, 1800) he settled 
down to enjoy the fortune he had acquired during his campaigns. 
His wife collected around her all who were discontented 
with the aggrandisement of Napoleon. This “ club Moreau ” 
annoyed Napoleon, and encouraged the Royalists; but Moreau, 
though not unwilling to become a milit^ dictator to restore 
the republic, would be no party to an intrigue for the restoration 
of Louis XVIII. All this was well known to Napoleon, who 
seized the conspirators. Moreau’s condemnation was procured 
only by great pressure being brought to bear by Bonaparte on 
the judges; and after it was pronounced the First Ccmsul treated 
him with a pretence of leniency, commuting a sentence of im- 
pri.sonment to one of banishment. Moreau passed through Spain 
and embarked few America, where be lived in quiet and obscurity 
inr some years at Morrisville, New Jersey, till news came of 
the destruction of the grande ormee in Russia. Then, probably 
at the instigation of his wife, he committed the last and least 
excusable of the series of well-meant political errors that marked 
his career. Negotiations were set on foot with an old friend 
in the circle of republican intriguers, Bemadotte, who, being 
now crown prince of Sweden and at the head of an army opposing 
Napoleon, introduced Moreau to the tsar Alexander. In the 
hope of returning to France to re-establish the regime of piopular 
government, Moreau gave advice to the allied sovereigns as 
to the conduct of the war, but fortunately for his fame as a 
patriot he did not live to invade France. He was mortally 
wounded while talking to the tsar at the battle of Dresden on 
the 27th of August -1813, and died on the 2nd of September. 
He was buried at St Petersburg. His wife received a pension 
from the tsar, and was given the rank of mai^chale by Louis 
XVIII., but his countrymen spoke of his “ defection ” and 
compared hhn to Dumouriez and Pichegru. 

Moreau’s fame as a general stands very high, though he was 
far from possessing Napoleon's transcendent gifts. His com¬ 
binations were skilful and elaborate, and his temper always 
unruffled when most closely pressed. Moreau was a sincere 
republican, though his own father was guillotined in the Terror. 
He was fortunate in the moment of his death, though he would 
have been more so had he died in America. He seems by his 
final words, “ Soyez tranquilles, messieurs; e'est mon sort,” 
not to have regretted being removed from his equivocal position 
as a general in arms against bis country. 

The literature on Moroau is copious, the best book being C. 
Jochmus, General Moreau—Abrias einer Gesckichte seines Lebens 
und seirter Feldeuge (Berlin, 1814). A more ordinary work is A. dc 
Beauchamp, Vie politique, milUaire, et priole du Chttral Moreau, 
translated by Philij^rt (London, 1814): and there Is a curious 
tract on his death in Russian, translated into English under the title. 
Some Details concerning General Moreau and his Last Moments, by 
Paul Svinin (London, 1814). 

MOREAU DE SJUNT HERY, m£d£rIC LOUIS 6UE (1750- 
1819), French politician, was born at Fort de France, in the 
island of Martinique, on the 28th of January 1750. He came 
to Paris at the age of nineteen, and became an avocal at the 
parlement of Paris. He subsequently returned to Martinique 
to practise law, and in 1780 was appointed member of the coltmial 
council of San Domingo. Returning to Paris in 1784, he received 
a commission to study the legislation of the French colonies, 
and published Lois et constitutions des colonies panfcdses de 
VAmiriquesousleVentde/jSod/ySj. In 1789116 was president 
of the assembly of the electors of Paris, pla)!^ an active .part 
in the early days of the Revdution, and was designated by 
Martinique deputy to the Constituent Assembly. His moderate 
ideas were the occasion of his arrest after the loth of August 
1792, but he contrived to escape to die United States, opened 
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a bookseller’s shop at Philadelphia, and pmblished Description 
topographigue ei politique de la parlie espagnole et de la parlie 
franfaisedc I'lle de Saint-Domingue (1796-1798). Returning to 
France in 1799, he became historiographer to the navy aad 
councillor of state, and drafted in part the colonial and maritime 
code. In i8oa he was appointed by the First Consul administrator 
of the duchies of Parma, Piacenza, and Guastalla, but was dis¬ 
missed in 1806 for slackness in repressing insubordination. 
From that date until his death he lived on a pension paid him 
by the Empress Josephine, who was a kinswoman of his. 

See Fonrnier-Tcscay, Discours prononci aux obsiquts it Moreau 
le jp Janvter /1SV9; Silveatre, Notice sur Moreau (Paris, 1819). 

HORECAHBE, a municipal borough, watering-place and 
seaport in the Lancaster parliamentary division of Lancashire, 
England, on Morecarabe Bay, 236 m. N.W. by N. from London 
by the London & North-Western railway; served also by the 
Midland railway. Pop. (1901), 11,798. A fine promenade 
extends along the shore; there are a quay and a pier, a winter 
garden, and all the appointments of a seaside resort. The 
Midland railway is the harbour authority. The town was 
incorporated in 1902, and the corporation consists of a mayor, 
6 aldermen and 16 councillors. The former alternative name 
was Poulton-le-Sands. Area, 1801 acres. 

MOREL, the surname of several French classical scholars and 
printers in the i6th and 17th centuries, known for their editions 
of classical authors and the Fathers, (i) Guillaume Morel 
(1505-1564) was bom at Tilleul in Normandy. After acting 
as proof-reader in a Paris firm, he set up for himself, and 
subsequently succeeded Turnebus as king’s printer in 1555. 
His most important work was Thesaurus vocum omnium latin- 
arum, containing a number of quotations from Greek authors, 
taken from hitherto unpublished MSS. in the Paris library. 
(2) FhitUK (as he always called himself, not Frdddric) Morel, 
sumamed the Elder (1523-1583), was born in Champagne. 
He was of noble family, and was not connected with Guillaume 
Morel. About 1550 he married the daughter of the famous 
printer, Michel de Vascosan, in 1557 set up in business in the 
rue Saint Jean de Beauvais, and in 1571 was appointed printer 
to the king. His chief publications were the Deelamationes 
of Quintilian and LArchitecture de Philibert Delorme. (3) 
F^nfiRic Morel, son of the preceding', surnamed the Younger 
(1558-1630), was one of the greatest Greek scholars of his time. 
In addition to the management of his father’s business, to which 
he succeeded, he held the professorship of eloquence at the 
CollAge de France. The number of his translations and commen¬ 
taries on the Fathers and classical authors (Aristotle, Dio 
Chrysostom, Strabo) was very large; special mention may be 
made of his revised edition of Amyot’s translation of Plutarch 
and his Latin translations of some of the dissertations of Maximus 
of Tyre, of Libanius, Hierocics and Theodorct. His commen¬ 
tary on the Psalms is still considered valuable. (4) Claude 
Morel (1574-1626), brother of the preceding, also published 
editions of many of the Fathers and other authors, with learned 
prefaces and notes. (5) Charles Morel (1602-7640) was 
printer and secretary to the king. He followed the example 
of the other members of his family, and issued the works of 
Qeraent of Alexandria, Gregory of Nazianzus, Cyril, Synesius 
and Chrysostom, and the Concilia generalia et provincialia 
of the German theologian Severin Bini. (6) Gilles Morel, 
brother of the preceding (the dates of his birth and death are 
unknown), was the last representative of this learned family. 
The number of his publications was small, but some of them were 
of great importance, the chief being the Grande bihliothigue des 
phes, in 17 folio vols. (1643). 

See M. Maittalre, Historia Ivpographorum aliquot parisiensium 
(1717), for all the above; Feueric Morel the elder is the subject of a 
monograph by J. IRumoUlin (Paris, 1901). 

HOREUA (formerly Valladolid), a city of Mexico and capital 
of the state of Michotc&n, 125 m. direct and 234 m. by rail 
W. by N. of the city of Mexico, near the south^ margin bf 
the great Mexican plateau, 6398 ft. above sea-level, in lat. 
19*42 N. long., 100® 54' W. Pop. (1900), 37,278, partly Indians 


and mestizas. Morelia is served by a branch of the ^lexican 
National railway; its station is outside the city, with which 
it is connected by a small tramway line. The city is built on 
a rocky hill rising from the Guaydngareo valley, which gives 
to it a strikingly picturesque appearance. It has the usual 
rectangular plan, with several pretty squares and straight, clean, 
well-paved streets. Facing the plaza mayor, now called the 
Plaza de los Martires because of the execution there of the patriot 
Matamoros in 1814, is the cathedral, one of the finest specimens 
of the old Spanish renaissance church architecture in Mexico. 

Among its interior adornments is nn onyx font, some fine 
wood carving in the choir, and the silver doors to the shrines 
of its chapels. Opposite the cathedral is the government 
palace, which also contains the public library. The municipal 
government is housed in an ancient tobacco factory converted 
to public uses, and a fine old Capuchin convent now serves as 
a public hospital. The Pasco, or public park, is distinguished 
for its fine trees and flowers. The Morelianos are noted for 
their love of music, and musical competitions are held each 
year, the best hand being sent to the city of Mexico to compete 
with similar organizations from other states. The public water- 
supply is brought into the city over a fine old aqueduct (3 m. 
in length, carried on arches), which was built in 1785 by the 
bishop of the diocese as a famine relief work. In common 
with the state of MichoacAn, Morelia is a stronghold of clericalism 
and conservatism. A large number of private schools are 
maintained through Church influence in opposition to the 
public schools. Conspicuous among these is a large girls’ school. 
Another institution is the college of San Nicolas de Hidalgo, 
which was founded at Patzeuaro in 1540 by Bishop Quiroga 
(who had been sent into MichoacAn to redress the wrongs 
committed by Nunn de Guzman), was removed to Valladolid 
(Morelia) a few years years later to be combined with a local 
college, and was rebuilt in 1882. It is the oldest existing 
collegiate institution in Mexico; in it Hidalgo once taught 
and Morelos was a student. The city’s manufactures include 
cotton, woollen and silk textiles, cigars and cigarettes, and 
dulces, or sweetmeats, Morelia being noted throughout Mexico 
for the latter, particularly for a variety called Gunyahate. 

Morelia, first known as Valladolid, was founded in 1541 by 
Viceroy Mendoza. In 1582 Valladolid replaced Patzeuaro 
as the capital of MichoacAn. It was the birthplace of both 
Morelos and Iturbide, and was captured by Hidalgo at the 
beginning of the revolutionary outbreak of 1810-11, and by 
Iturbide in 1821 when on his march to Mexico City, where he 
was crowned emperor. Its name was changed to Morelia in 
1828, in honour of the revolutionary leader JosA Marla Morelos 
y Pav6n, and in 1863 it was made the sec of an archbishop. 

MORELL, JOHN DANIEL (1816-1891), British educationalist, 
was born on the i8th of June at Little Baddow, Essex, where 
his father was minister of the Congregational church (1799-1852). 
He proceeded to llomerton College in 1833, where he studied 
theology under Dr Pye Smith. He then entered Glasgow 
University, where he took his M.A. degree in 1841. Subse¬ 
quently he studied philosophy and theology under Fichte at 
Bonn, and returned to England to undertake the pastorate 
of the Congregational church at Gosport. After three years’ 
work, he decided to give up the ministry in favour of philosophical 
work. As early as 1846 he made his name by his Historical and 
Critical View oj the Speculative Philosophy oj Europe in the 
Nineteenth Century, which brought him to the notice of Lord 
I-ansdowne, who made him an inspector of schools. From 
1848 till 1876 he was active in this capacity. As a result 
of his experience he published numerous educational w'orks, 
e.g. The Analysis oj Sentences (1852), The Essentials^ol English 
Grammar and Analysis (1855), Handbook of Logic (1855), 
Grammar oj the English language (1857). He also published four 
lectures on The Philosophical Tendmeies oj the Age (1848), The 
Philosophy oj Religion (1849), Fichte’s Contributions to Moral 
Philosophy (i860). Philosophical Fra^nts (1878), An Introduc¬ 
tion to Menial Philosophy on the Inductive Method (1884). He 
died on the ist of April 1891. 
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mother went into service and the father took the post of usher 
in a public school. He went to Paris before 1830, and lived 
a Bohemian life. He was habitually housele.ss, and exposed 
himself to the dangers of a cholera hospital in the great epidemic 
of 1832 simply to obtain shelter and food. Then he revisited 
Provins and published a kind of satirical serial called Pitif’enf. 
Some years of this life entirely ruined his health, and it was 
only just before his death that he succeeded in getting his 
collected poems published, selling the copyright for £4 sterling 
and 80 copies of the book. This volume, MyosoHs, was received 
not unfavourably, but the author’s death on the 20th of 
December 1838, in a refuge of the destitute, created an interest 
in it which was proportionately excessive. Moreau's work has 
a Strong note of imitation, especially in his earlier songs, dis- 
tinjpished from those of his model. Biranger, chiefly by 
their elegiac note. Some of his poems, such as the elegy La 
I’oafnV (1837) and the charming romance La Fermiire (1835), 
have great sweetness and show incontestable poetic power. 
Moreau wrote some charming prose stories : Le Gui dt chme, 
I.a Souris hlanehe, kc. 

MOREAU, JEAN VICTOR MARIE (1763-1813), French 
general, was bom at Morlaix in Brittany on the 14th of February 
1763. His father was an avocal in good practice, and instead 
of allowing him to enter the army, as he attempted to do, 
insisted on his studying law at the university of Rennes. 
Young Moreau showed no inclination for law, Init revelled in 
the freedom of a student’s life. Instead of taking his degree 
he continued to live with the students as their hero and leader, 
formed them into a .sort of army, which he commanded as their 
provost, and when 1789 came he commanded the .students in the 
daily affrays which took place at Rennes between the young 
noblesse and the populace. In 1791 he was elected a lieut.- 
coloncl of the volunteers of Ille-et-Vilaine. With them he served 
under Dumouriez, and in 1793 the good order of his battalion, 
and his own martial character and republican principles secured 
his promotion as general of brigade. Carnot, who had nn eye 
for the true qualities of a general, promoted him to be general 
of division early in 1794, and gave him command of the right 
wmg of the army under Pichegru, in Flanders. The battle 
of 'Tourcoing established his militarj' fame, and in 1795 he was 
given the command of the Army of the Rhine-and-Moselle, 
with which he cros.sed the Rhine and advanced into Germany. 
He was at first completely successful, won several victories 
and penetrated to the Isar (.see French Revolutionary Wars), 
but at last had to retreat before the archduke Charles. However, 
thg skill he displayed in conducting hLs retreat—which was 
consWhrcd a model for such operations—greatly enhantvd his 
own reputation, the more so as he managed to bring Imck with 
him more than 5000 prisoners. In 1797 heagain, after prolonged 
difficulties caused by want of funds and material, crossed the 
Rhine, but his operations were checked by the conclusion of 
the preliminaries of I^eoben between Bonaparte and the Aus¬ 
trians. It was at this time he found out the traitorous corre¬ 
spondence between his old comrade and commander Pichegru 
and the dmigr6 prince de Cond6. He had already appeared as 
Pichegru’s defender against imputations of disloyalty, and now he 
foolLshly concealed his discovery, with the result that he has 
ever since been suspected of at least partial complicity. Too 
late to clear himself, he sent the correspondence to Paris and 
issued a proclamation to the army denouncing Pichegru as 
a traitor. • He was dismissed, and it was only when in 1799 
the absence of Bonaparte and the victorious advance of Suv 4 rov 
made it necessary to have some tried and experienced general 
in Italy that he was re-employed. He commanded the Army 
of Italy, with little success, for a short time before being appointed 
to the Army of the Rhine, and remained with Joubert, his 
successor in Italy, till Novi had been fought and lost. Joubert 
(ell in the battle, and Moreau then conducted the retreat of 
the army to Genoa, where he handed over the command to 
Championnet. When Bonaparte returned from Egypt he found 
Moreau at Paris, greatly dissatisfied with the Directory both 
as a general and as a republican, and obtained his assistance in 


the coup d’itat of 18 Brumaire, when Moreau commanded the 
force which confined two of the dhectors in the Luxembourg. In 
reward, the First Consul again gave him command of the Army 
of' the Rhine, with which he forced back the Austrians from 
the Rhine to the Isar. On bfe letum to Paris he married MUe 
Hullot, a Creole of Josephine’s circle, an ambitious woman 
who gained a complete ascendancy over him, and after spending 
a few glorious weeks with the army in Germany and winning 
the celebrated victory of Hohenlinden (Dec. 3, 1800) he settled 
down to enjoy the fortune he had acquired during his campaigns. 
His wife collected around her all who were discontented 
with the aggrandisement of Napoleon. This “ club Moreau ” 
annoyed Napoleon, and encouraged the Royalists; but Moreau, 
though not unwilling to become a milit^ dictator to restore 
the republic, would be no party to an intrigue for the restoration 
of Louis XVIII. All this was well known to Napoleon, who 
seized the conspirators. Moreau’s condemnation was procured 
only by great pressure being brought to bear by Bonaparte on 
the judges; and after it was pronounced the First Ccmsul treated 
him with a pretence of leniency, commuting a sentence of im- 
pri.sonment to one of banishment. Moreau passed through Spain 
and embarked few America, where be lived in quiet and obscurity 
inr some years at Morrisville, New Jersey, till news came of 
the destruction of the grande ormee in Russia. Then, probably 
at the instigation of his wife, he committed the last and least 
excusable of the series of well-meant political errors that marked 
his career. Negotiations were set on foot with an old friend 
in the circle of republican intriguers, Bemadotte, who, being 
now crown prince of Sweden and at the head of an army opposing 
Napoleon, introduced Moreau to the tsar Alexander. In the 
hope of returning to France to re-establish the regime of piopular 
government, Moreau gave advice to the allied sovereigns as 
to the conduct of the war, but fortunately for his fame as a 
patriot he did not live to invade France. He was mortally 
wounded while talking to the tsar at the battle of Dresden on 
the 27th of August -1813, and died on the 2nd of September. 
He was buried at St Petersburg. His wife received a pension 
from the tsar, and was given the rank of mai^chale by Louis 
XVIII., but his countrymen spoke of his “ defection ” and 
compared hhn to Dumouriez and Pichegru. 

Moreau’s fame as a general stands very high, though he was 
far from possessing Napoleon's transcendent gifts. His com¬ 
binations were skilful and elaborate, and his temper always 
unruffled when most closely pressed. Moreau was a sincere 
republican, though his own father was guillotined in the Terror. 
He was fortunate in the moment of his death, though he would 
have been more so had he died in America. He seems by his 
final words, “ Soyez tranquilles, messieurs; e'est mon sort,” 
not to have regretted being removed from his equivocal position 
as a general in arms against bis country. 

The literature on Moroau is copious, the best book being C. 
Jochmus, General Moreau—Abrias einer Gesckichte seines Lebens 
und seirter Feldeuge (Berlin, 1814). A more ordinary work is A. dc 
Beauchamp, Vie politique, milUaire, et priole du Chttral Moreau, 
translated by Philij^rt (London, 1814): and there Is a curious 
tract on his death in Russian, translated into English under the title. 
Some Details concerning General Moreau and his Last Moments, by 
Paul Svinin (London, 1814). 

MOREAU DE SJUNT HERY, m£d£rIC LOUIS 6UE (1750- 
1819), French politician, was born at Fort de France, in the 
island of Martinique, on the 28th of January 1750. He came 
to Paris at the age of nineteen, and became an avocal at the 
parlement of Paris. He subsequently returned to Martinique 
to practise law, and in 1780 was appointed member of the coltmial 
council of San Domingo. Returning to Paris in 1784, he received 
a commission to study the legislation of the French colonies, 
and published Lois et constitutions des colonies panfcdses de 
VAmiriquesousleVentde/jSod/ySj. In 1789116 was president 
of the assembly of the electors of Paris, pla)!^ an active .part 
in the early days of the Revdution, and was designated by 
Martinique deputy to the Constituent Assembly. His moderate 
ideas were the occasion of his arrest after the loth of August 
1792, but he contrived to escape to die United States, opened 
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The originality of the method recommended by the author for 
studying art, the general soundness of his critkal opinions, and 
the many new (and apparently correct) attributions suggested 
for pictures in the Borghese Gallery and elsewhere, attracted 
the attention of all students of art; but failure attended every 
attempt to discover the identity of the Russian critic. In 1880 
MoreUi published a small book under the same pseudonym, 
entitled. Die. Werke iUUienischer Meister in dm Galerien von 
Miinchtn, Dresden tmd Berlin. The appearance of this volume, 
which was cast in so original a form that it was altogether 
unlike anything which had preceded it in the realm of art 
scholarship, created on extraordinary sensation. The daring 
opinions expressed by the author struck at the roots of all 
existing art criticism, and were often diametrically opposed to 
the views of the most renowtJed art historians of the day. The 
importance of the work could not be denied, and in spite of 
determined opposition and scorching and bitter attacks, it 
gained general recognition as a standard work which no serious 
student of art could ignore. It inaugurated a new and more 
scientific method of criticism, and marks an epoch in the art 
studies of the 19th century. The book was translated into 
English in j 88.^, with Morelli’s own name upon the title-page, 
and a few years later into Italian. In the decade between 
j88o and 1890 lie contributed three articles to German periodicals; 
Ptrvgino odcr Rafael, Raff ads Jugendentwickdun^, fioch einmal 
das venesianisehe Skizeenbuch. Being addressed to critics who 
had challenged his opinions, they are somewhat polemical in 
character, but contain a mass of information, more especially 
about drawings. He also wrote a skit on art connoisseurship 
in Europe, intending to publish it in English as the reflections 
of an American on the follies of art critics in the Old World; 
but he never carried out his intention, though some portion of the 
MS. was embodied in the first part of his Critical Studies. This 
volume, the first of a series of three which, under the title of 
Kunstlifiliscke Studien, was to contain all Morelli’s contribu¬ 
tions to art literature, was published in 1890. The first part, 
cast in dialogue form, contains a detailed exposition of his 
method. Then follow The Borghese Gallery, a reissue of his 
former articles with many important additions, and The Doria 
Gtdltry. an entirely new contribution. The seixmd volume 
deals with the galleries of Munich and Dresden, and Ls a revised 
edirion of the first two parts of the original book of 1680; but 
here again copious additions rendered it practically a new book. 
The third volume was to treat of the ^rlin Gallery, and was 
also to contain an exhaustive account of the drawings of Italian 
masters, but it was destined never to be carried out. Morelii 
was taken seriously ill towards the middle of February 1891, 
and was found to be suflering from heart disease and other com¬ 
plications; a fortnight later he died at Milan, on the 28th of 
February. His collection of drawings by the old masters he 
bequeathed to his pupil. Dr Frizzoni, and his picture.s, over 
100 in number, to the city of Bergamo, where they are now 
exhibited as the Galleria Morelii in two rooms of the Accademia 
Gtrrara. A striking half-length portrait by Lenbach, who 
presented it to his friend in 1886, forms part of the co^ction. 
In memory of Morelii a bronze bust of him by a Milanese artist 
has been placed in the Brera; but his features are more worthily 
presented in a second portrait by Lenbach and in a life-like pastel 
sketch executed by the Empress Frederick in 1884, when he was 
her guest at Baveno. After the death of Morelii the first two 
volumes of his Critical Studies were published in English, Sir 
Henry Layard, one of his most intimate friends, contributing to 
the first a biographical sketch of the author; and the fragmentary- 
MS. of the third volume waspublished in German by Dr Frizzoni, 
onder whose editorship an Italian translation of the first volume 
has also been issued. 

Morelii found ajt criticism uninspired, uiAdentific and 
practically wortHils. To be of any real value he held that 
historical, docuiolhtaiy and traditional knowledge respecting 
worics of art was only jfcisecondary importance as compared 
with the evidence to b^Krived from the study of the pictures 
thnnselves. He coidMim that art criticism must be conducted 


on scientific principles and foUow a strict course of inductive 
reasoning. A painting should be subjected to a searching 
analysis, and its component parts and minutest details submitted 
to methodical and exact investigation. 

The study of the individual parts and forms was, in his 
estimation, of the highest importance, fur they were not mere 
incidents, but the outward and visible of an artist’s character 
stamped upon his work, and obvious to all who had eyes to see. 
By diligent observation of the forms the rudiments of the lan¬ 
guage of art might be mastered, and the first step taken towards 
initiating a methodized system of study. The education of a 
critic consists chiefly in learning to compare, and Morelii soon 
recognized the value of systematic comparison in the study of 
art. By the combined methods of critical analysis and com¬ 
parative observation lie found the clue he had so long been 
seeking. Studying one day in the Ufifizi, it suddenly struck him 
that in a picture by Botticelli containing several figures the 
drawing of the hands was remarkably similar in all; that the 
same characteristic but plebeian type, with bony fingers, broad 
square nails, and dark outlines, was repeated in every figure. 
Turning to the ears, he observed that they also were drawn in 
an individual manner, and that in the numerous figures in which 
tlie ear was visible the same typical form recurred. Having 
noted these fundamental forms, he proceeded to an examination 
of otber works liy this painter, and found that the same forms 
were exactly repeated, together with other individual traits 
which seemed distinctive of the muster: the characteristic type 
of head and expression, the drawing of the nostrils, the vitality 
of movement, the disposition of drapery, harmony of colour 
(where it had not been tampered with hy the restorer), and 
quality of landscape. In all Botticelli’.s true works the presence 
of these and other characteristics proclaimed their genuineness. 
In paintings where tlie forms and types were those of the painter, 
but where vitality, movement, and oil deeper qualities were 
absent, Morelii recognized works executed from the master’s 
cartoons; while in pictures where neither types nor forms 
responded to the test, and where only a general family likeness 
connected them with Botticelli, he discerned the productions of 
pupils and imitators. After applying his method to the works 
of Botticelli, he proceeded to examine those of other Florentine 
ma.sters, and afterwards of painters of other Italian schooLs, 
everywhere meeting with results to him not less convincing. 
If the drawing of the hand and car were not always conspicuous, 
there were otlier peculiarities of this language of form to aid 
in the identification of a master: the treatment of tlie hair, 
as in Piero dei Francesrhi; the indication of the sinews, os in 
Foppa; the drawing of the eye, as in Liberale da Verona; the 
modelling of the eyelid and upper lip, as in Ambrogio de Predls; 
the form of the feet, as in Luini. In short, all apparently 
insignificant details were of importance in his plan of study, for 
to him they were like the signature of the master. (C. J. F.*) 

MORELOS, an inland state of Mexico on the southern slope 
of the great Mexican plateau, lying S. of the Federal District, 
with the states of Puebla on the E. and S.E., Guerrero on the 
S., and Mexico on the W., N. and N.E. Pop. (1900), 161,697, 
including a large percentage of Indians and mixed bloods. 
Area, 2773 sq. m. Its surface is roughly broken by mountain 
ranges extending southward from the Sierra de Ajusco, forming 
numerous valleys opening southward. It is drained by the 
Amacasac river, a northern tributary of the Mescala, or Balsas. 
'Ihere is a wide variation of climate for so .small a territory, the 
higher elevations of the Sierra de Ajusco being cold and humid 
(the Mexican Central crosses the range at an elevation of 
9974 ft.); the lower spurs mild, temperate and healthy, the 
lower valleys subtropical, hot and unhealthy. The rainfall is 
light in the lower regions and irrigation is generally employed. 
Notwithstanding its mountainous character, Morelos is one of 
the most flourishing agricultural states of Mexico, producing 
sugar, rioe, Indian com, coffee, wheat, fruit and vegetables. 
Although the state is supposed to have several of the minerals 
found in this part of Mexico (silver, cinnabar, iron, lead, gold, 
petroleum and coal),'its mining industries continue undeveloped 
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and neglected. San Antonio, a auliurb of Cuernavaca, is 
noted for its pottery, which is highly attractive in form and 
colour, and .finds a le^y market among the visitors to that city. 
Morelos is traversed by two railway lines—the Interoceanic 
from N.E; to S.W., and the Mexican Central almost N. and S., 
the latter afiording direct communication between the national 
end state ^itals. 

The capital, Cuebnavaca (pop. 9584 in 1900), 47 m. S. of 
the city of Mexico on the Mexican Central railway, is one of 
the most picturesque towns in Mexico. It dates from the time 
of Cortfe, who built for himself a residence there, and had the 
town included in the royal grant to himself in 1529. Maximilian 
had a villa there, and many of the public men of Mexico, natives 
of the lowlands, have niade their homes there rather than 
in the national capital. The palace of Corl& is now occupied by 
the state legislature and by various public offices, and Maxi¬ 
milian’s villa by a school. 

After the capita! the largest city in the state is Cuautla Morelos, 
or Ciudad Morelos (pop. 6269 in 1900), 27 m. east by south 
of Cuernavaca, on the Interoceanic railway, and in a rich sugar- 
producing district. Some of the largest and most modern 
sugar-mills of Mexico are in the Cuautla district. There are 
hot sulphur springs here. The town is celebrated in Mexican 
history for the intrepid defence of the place by Jos6 Maria 
Morelos (1765-1815), the patriot leader, against a greatly 
superior royalist force, from the 19th of February to the 2nd of 
May 1812, when he cut his way through the attacking army 
and escaped. Other important towns are Yautepec (6139 in 
1900), 16 m. east of Cuernavaca, on the Interoceanic line; 
Tetecala, 13 m. south-west of the capital, a characteristic Indian 
town near the pyramid of Xochiisilco; and Jojutla, 21 m. 
south of the capital, on the Interoceanic railway near the 
southern boundary of the state. An interesting local pheno¬ 
menon is that of lake Tequesquiten, which was formed by the 
subsidence of a large area of ground about the middle of the 
19th century, carrying with it an old town of the same name. 
The hollow filled with water, and the spire of the old church 
is still to be seen in the middle of the lake. 

MORE8NET, a small neutral state lying on the borders of 
Prussia and Belgium, 4 m. S.W. of Abc-!a-Chapelle, and em¬ 
bracing an area of nearly 1400 acres. Its only village is that 
of Neutral Moresnet, also called Kelmis or Kalnais, with 2800 
inhabitants. Just over the Prussian frontier is Prussian 
Moresnet, with 650 inhabitants, and in Belgium is Belgian 
Moresnet, with about 1200. Moresnet, strictly Montzen- 
Moresnet, is, as its name implies, a mountain, under which is 
the extremely valuable zinc mine owned by the “ Vieille 
Montagne Company,” which is a Belgian undertaking. The 
profit of the customs is divided between the two states, 
but u tendency has been observed to convert it gradually into 
a German possession. The state of Moresnet owes its origin 
to the general European settlement of 1815. No agreement 
could be reached about the ownership of this small district, 
and it was made a neutral st te under the joint government of 
Prussia and Belgium. This arrangement last^ until 1841, 
when Moresnet was given an administration of its own, this 
being composed of a burgomaster and a council of ten memheis. 
The inhabitants decide individually whether th^ wUl perform 
military service fon" Prussia or for Belgium, and also whether 
they will accept the jurisdiction of the Prussian or of the Belgian 
courts. 

SeeHooh, Un Ttrritmri oublU au centre de I'Europe (Bern, 1881); 
SchrMer, l>ae gretuetreitige Gebiat von Moresnet (Aix-ltirCbapeUe, 
jgoz); and Spandau, Zur GetehieUe von Neutral-Moreenet (Aix-la- 
Ch^ielle, 1904). 

MOXETOM BAT CHESmBT, a tall tree known botanically 
■s Castanospemium austrele (natural order I.egumino6ae), native 
of Queensland and New South Wales. The pods are almost 
cylindrical, about 9 in. long and 2 in. broad, and are divided 
interiorly by a spongy sutetance into three to five cells, each 
of which contains a large chestnut-like seed. The, see^ are 
roasted and eaten by the natives; the timber, which somewhat 
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resembles wahmt, is soft, fine'gndned, and takes a good polish, 
but is not durable. 

MOBBTO y CAVAMA, AOVSTDl (1618-1661), Spanish 
dramatist and playwright, was baptized at Madrid on the 9th 
of April 1618. He graduated at AlcaU. in December 1639, and 
reskM in Maihid dll 1654, when he removed to Toledo, took 
orders, and became chapl^ to the primate Bahasar de Mesoeso 
y Sandoval. He died at Toledo on the a8th of October x66i, 
while engaged on Santa Rosa, a play which was completed by 
Pedro Frandsoo Lanini. The first vohune of his dramas was 
published in 1654; the second and third volumes appeared in 
1676. The most celebrated of bis pieces is El Desdin con el 
Desdin, imitated by Molihe in La Prinusse i' &lide, by Gozsi 
in La Prindptssa ^sofa, and by Schreyvogel in Donna Diana. 
It is characteristic that four episodes in El Desdin con el Desdin 
are taken from four separate plays of Lope dc Vega’s {La 
Veiigadora de las mujires, Las Milagros del desprecio, De Cor~ 
sario d corsario, and La fJermosa fea). Moreto borrows from 
Castro, Tirso de Molina and others to an extent which is indicated 
at length in Fitzmuurice-Kelly’s Litlirature espagnole (Paris, 
1904), but his adaptation shows great dexterity and charm. 

HOBETTO, IL (” The Blackamoor,” a term which has not 
been particularly accounted for), the name currently bestowed 
upion Alessandko Bonvicino (1498-1554), a celebrated painter 
of Brescia, Venetian school. He was bom at Rovato, in the 
Brescion territory, in 1498, and studied, first under Fioravante, 
Terramola of Brescia, afterwards, still youthful, with Titian in 
Venice. His own earlier method, .specially distinguished by 
excellent portrait-painting, was naturally modelM on that 
of Titian. Afterwards he conceived a great enthusiasm for 
Raphael (though he does not appear to have ever gone to 
Rome), and his style became partially Raphuelesque. It was, 
however, novel in its combination of diverse elements, and 
highly attractive—with fine pencilling, a rich yet not lavi^ use 
of perspective and decorative effect; and an elegant oppiosition 
of light and shade. The human figure is somewhat slender in 
Bonvicino's paintings, tlie expression earnestly religious, the 
flesh-tints varied, more so than was common in the Venetian 
school. The backgrounds are generally luminous, and the 
draperies well modified in red and yellow tints with little inter¬ 
mixture of blue. The depth of Bonvicino’s talent, however, 
was hardly in proportion to its vigour and vivacity; and he 
excelled more in s^ate altar-pieces than in subjects of action, 
and mure in od-painting than in fresco, although some fine 
series of his frescoes remain, especially that in the villa Marti- 
nengo at Novarinu, near Brescia. Among bis celebrated works 
in the city are—in the church of S. Clemente, the “ Five Virgin 
Martyrs,” and the ” Assumption of the Madonna ” (this latter 
may count as his masterpiece); in S. Nazaro e Celso, the “ Coro¬ 
nation of the Madonna ”; in S. Maria delle Gnazie, “ St Joseph ”; 
in S. Maria de’ Miracoli, “ St Nicholas of Bari.” In the Vienna 
Gallery is a “ St Justina ” (once asicribed to Pordenone); in the 
SUidel Institute, Frankfort, the “ Madonna enthroned between 
^ Anthony and Sel astian in the Berlin Museum, a cobssal 
“ Adoration of the Shepherds,” and a large votive picture (one 
of the master’s best) of the “ Madonna and Child,” with infant 
angels and other fi^es above the clouds, and below, amid a 
rich landscape, two priests; in the National GaBeiy, London, 
St Bemardin and other saints and two impressive portraits. II 
Moretto is stated to have been a man of child-like personal piety, 
preparing himself by prayer and fasting for any great act of 
sacred art, such as the painting of the Virgin-mother. His 
dated works extend from 1524 to 1554, and he was the master 
of the pre-eminent portrait-painter Moroni. He died on the 
22nd of December 1554. 

MORGAGNI, GIOVANNI BAniSTA (1682-1771), Italian 
anatomist, was bom oq the 25th of February 1682 at Forll.‘ 
His parents were in comfortable circumsta&ces, but not of the 
nobility; it appears from his letters to G. M. Landsi that Morgagni 
was ambitious of gaining admission into that rank, and it may 

1 His statue was erected at Forll in 1R75. and the town Ubniy 
preserves louiteea manuacript voliuues oi his wiitisgs. 
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be inferred that he succeeded from the fact that he is described 
on a memorial tablet at Padua as nobilis jorolettsis. At 
the age of sixteen he went to Bologna to study philosophy and 
medicine, and he graduated with much ^clat as doctor in both 
faculties three years later (1701). He su^ed as prosector to 
A. M. Valsalva (one of the distinguished pupils of Malpighi), 
who held the office of “ demonstrator anutomicus ” m the 
Bologna school, and whom he assisted more particularly in 
preparing his celebrated work on the Anatomy and Diseases 
of the Ear, published in 1704. Many years after (1740) Morgagni 
edited a collected edition of Valsalva’s writings, with impurt^t 
additions to the treatise on the car, and with a memoir of the 
author. IVhen Valsalva was transferred to Parma Morgagni 
succeeded to his anatomical demonstratorship. At this period 
he enjoyed a high repute in Bologna; he was made president of 
the .Academia Inquielorum when in his twenty-fourth year, and 
he is said to have signalized his tenure of the presidential chair 
by discouraging abstract speculations, and by .setting the fashion 
towards exact anatomical observation and reasoning. He 
published the substance of his communications to the Academy 
in 1706 under the title of Adversaria anatomica, the first of a 
series by which he became favourably known throughout 
Europe as an accurate anatomist; the book included “ Observa¬ 
tions on the larynx, tlte Lachrymal Apparatus, and the Pelvic 
Organs in the Female.” After a time he gave up his post at 
Bologna, and occupied himself for the next two or three years 
at Padua, where he had a friend in Domenico Guglielmini (1655- 
1710), professor of medicine, but better known as a writer on 
physics and mathematics, whose works he afterwards edited 
(1719) with a biography, Guglielmini desired to see him 
settled as a teacher at Padua, and the unexpected death of 
Guglielmini himself made the project fea.sible, Antonio Vallis- 
neri (1661-1730) being transferred to the vacant chair, and 
Morgagni succeeding to the chair of theoretical medicine. He 
came to Padua in the spring of 171*, being then in his thirty- 
first year, and he taught medicine there with the most brilliant 
success until his death on the 6th of December 1771. 

When he had been three years in Padua an opportunity 
occurred for his promotion (by the Venetian senate) to the chair 
of anatomy, in which he became the successor of an illustrious 
line of scholars, including A. Vesalius, G. Fallopius, H. Fabricius, 
Gasserius, and A. Spigelius, and in which he enjoyed a stipend 
that was increased from time to time by vote of the senate until 
it reached twelve hundred gold ducats. Shortly after coming 
to Padua he married a lady of Forli, of noble parentage, who 
bore him three sons and twelve daughters. Morgagni enjoyed 
an unequalled popularity among all classes. He was of tall 
and dignified figure, with blonde hair and blue eyes, and with 
a frank and happy expression; his manners were polished, and 
he was noted for the elegance of his Latin style. He lived in 
harmony with his colleagues, who are said not even to have 
envied him his unprecedentedly large stipend; his house and 
lecture-theatre were frequented “ tanquam officina sapientiae ’’ 
by students of all ages, attracted from all parts of Eurojie; he 
enjoyed the friendship and favour of distinguished .Venetian 
senators and of cardinals; and successive popes conferred honours 
Upon him. Before he had been long in Padua the students 
of the German nation, of all the faculties there, elected him 
their patron, and he advised and assisted them in the purchase 
of a hous6 to be a German library and club for all time. He 
was elected into the imperial Caesareo-Leopoldina Academy in 
1708 (originally located at Schweinfurth), and to a higher grade 
in 17^4, into the Royal Society in 1744, into the Paris Academy 
of &iences in 1731, the St Petersburg Academy in 1735, and 
the Berlin Acaden^ in 17^4. Among his more celebrated 
pupils were Antonio Scarpa (who died m 1834, connecting the 
school of Morgagnvwith the modem era), Domenico Cotugno 
(1736-1844), and L. M. A. Caldani (1745-1813), the author 
of the magnificent atlu of anatomical' plates published in 
4 vols. at Venice in 1801-1814. 

In his earlier years at FadUa Morgagni brought out (1717-1719) 
five more settaajofilWfAiivrfsMs'is anatomica, by which his reputation 
was first made; but for more than twenty years after the last of 


these his strictly medical publicatioiu were few and casual (on gall¬ 
stones, varices of the vena cava, cases of stone, and several memo¬ 
randa on medico-legal points, drawn up at the request of the curia). 
Classical scholarship in those years occupied ms peh more than 
anatomical observation. It was not until 1761, when he was in bis 
eightieth year, that he brought out the great work which, once for 
all, made pathological anatomy a science, and diverted the course 
of medicine into new channels of exactness or precision—the De 
Sedibus el causis morhorum per anatomem indagatis, which during 
the succeeding ten years, notwithstanding its bulk, was reprinte ! 
several times (thrice in four years) in its original Latin, and was 
translated into French (17O5), English (17O9; 3 vols. 4to), and 
German (1771). Some account of this remarkable work remains 
now to be given. 

Lhe only special treatise on pathological anatomy previous to that 
of Morgagni was the work of Thtophile Bonet of Neuchitel, Sepul- 
chretum; sive anatomia practica ex cadaveribas morbo denaiis, first 
publislicd (Geneva, a vols. folio) in 1O79, three years before Morgagni 
was bom; if was republished at Geneva (3 vols., folio) in 1700,and 
again at Leyden in 1709. Although the normal anatomy of the 
body liad been comprehensively, and in some parts exhaustively, 
written by Vesaliu.s and Fallopius, it had not occurred to any one 
to examine and describe systematically the anatomy of diseased 
organs and parts. Harvey, a century after Vesalius, naively re¬ 
marks that there is more to be learned from the dissection of one 
jicrson who had died of consumption or other chronic mala^ 
than from the bodies of ten persons who had been hanged. F. 
Ghsson, indeed (1597-1677), shows, in a passage quoted by Bonet in 
the preface to the Sepulcnretum, that he was familiar with the idea, 
at least, of systematically comparing the state of the organs in a 
scries of cadavera, and of noting those conditions which invariably 
accompanied a given set of symptoms. The work of Bonet was, 
however, the first attempt at a system of morbid anatomy, and, 
although it dwelt mostly upon curiosities and monstrosities, it 
enjoyed much repute in its day; Haller speaks of it as " an im¬ 
mortal work, which may in itself serve for a pathological library.” 
Morgagni, in the preface to his own work, discusses tJie defects and 
merits of the Sepulchretum : it was largely a compilation of other 
men’s cases, well and ill authenticated; it was prolix, often inaccurate 
and misleading from imorance of the normal anatomy, and it was 
wanting in what would now be called objective impartiality—a 
quality which was introduced as decisively into morbid anatomy 
by Morgagni as it bad been introduced two centuries earlier into 
normal human anatomy by Vesalius. Morgagni has narrated the 
circumstances under which the IJe Sedibus took origin. Having 
finished his edition of Valsalva in 1740, he was taking a holiday in 
the country, spending much of his time in the company of a young 
friend who was curious in many branches of knowledge. The 
conversation turned upon the Sepulchretum of Bonet, and it was 
suggested to Morgagni by his dilettante friend that he should put 
on record his own observations. It was agreed that letters on the 
anatomy of diseased organs and parts should be written for the 
perusal of this favoured youth (whose name is not mentioned); 
and they were continued from time to time until they numbered 
seventy. Those seventy letters constitute the De sedibus et causis 
morborum, which was given to the world as a systematic treatise 
in 2 vols., foUo (Venice, 1761), twenty years after the task ot epis¬ 
tolary instruction was begun. The letters are arranged in live 
books, treating of the morbid conditions of the body a capite ad 
calcem, and together containing the records of some 640 dissections. 
Some of these arc given at great lenrth, and with s precision of state¬ 
ment and exhaustiveness of detail hardly surpaased in the so-called 
" protocols " of the German pathological institutes of the present 
time; others, again, are fr^ments brought in to elucidate .some 
question that had arisen. The symptoms during tiic course of the 
malady and other antecedent circumstances arVlitways prefixed 
with more or less fulness, and discussed from the pbinffof view of tto 
conditions found after death. Subjects in all ranks of life, includifK 
several cardinals, figure in this remarkable gallery of the dca£ 
Many of the cases are taken from Morgagni's early experiences at 
Bologna, and from the records of his teachers Valsalva and H. F. 
Albcrtini not elsewhere published. They are selected and arranged 
with method and purpose, and they are often (and somewhat 
casually) made the occasion of a long excursus on general pathology 
and therapeutics. The range of Morgagni's scholarship, as evidenced 
by his references to early and contemporary literature, is astonishing. 
It has been contended that he was himself not free from prolixity, 
the besetting sin of the learned; and certainly the form and arrange¬ 
ment of his treatise are such as to make it difficult to use in the 
present day, notwithstanding that it is well indexed in the original 
edition, in that of Tissot (3 voLs., 4to, Yverdun, 1779), apd in more 
recent editions. It differs' from modern treatises in so fkr as the 
symptoms determine the order and manner of presenting the ana- 
tom^I facts. Although Morgagni was the first to undemtand 
and to demonstrate the absolute necessity of basing diagnosis, 
prognosis and treatment on an exact and comprehensive knowlcd^ 
of anatomical conditions, he made no attempt (like that of the 
Vienna school sixty years later) to exalt pathologicU anatomy into a 
science disconnect^ from'clinical medicine and remote from practical 
needs. His orderliness of anatomical method (implying nis skill 
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with tbe his precision, his exhaustiveness, and his ireedom 

from bias, are his essentially modern or scientific qualities; his 
scholarsMp and high consideration for clasneal and foreign work, 
his sense of practical ends (or his common sense), and the breadth 
of his intellectual horizon prove him to have liv^ before medical 
science had become largely technical or mechanical. Uis treatise 
was the commencement of the era of steady or cumulative progress 
in pathology and in practical medicine. Symptoms from that time 
erased to be made up into more or less conventional groups, each 
of which was a disease; on the other hand, they began to be viewed 
ns " the cry of the sufiering organs,” and it became possible to 
develop Thomas Sydenham's grand conception of a natural history 
of disease in a catholic or scientific spirit. 

A biography of Morgagni by Mosca was published at Naples in 
1768. His life may also be read in A. Fabroni's Vitae iliiutr. Italor,, 
and a convenient abridgment of Fabroni's memoir will bo found 
prefixed to 'Tissol's edition of the De sedibus, Ac. A collected 
edition of his works was published at Venice in 5 vols. folio, in 
1765. (C. C.) 

MORGAN, DANIEL (173&-1802), American soldier, was bom 
in Hunterdon county, New Jersey, in the winter of 1736 of 
Welsh ancestry. In 1753 he removed to Virginia. In June 
177s, Soon after the outbreak of the War of Independence, 
he was commissioned a captain of Virginia riflemen, and he 
marched his company to Boston in Ji days. In the winter 
of 177s he accompanied General Benedict Arnold to Canada, 
and in the assault on Quebec (Dec. 31) he and his riflemen 
penetrated well into the city, where he was hemmed in and 
was forced to surrender. On the 7th of August 1776 he was 
discharged on parole; on the 12th of November he was com¬ 
missioned colonel of the nth Virginia; and soon afterwards 
he was released from his parole. In the summer of 1777 he was 
engaged in minor skirmishes in New Jersey, and early in Septem¬ 
ber joined General Horatio Gates, then engaged in the campaign 
against General Burgoyne. At the first battle of Saratoga 
(Sept. 19) he was, until Arnold’s arrival late in the day, the 
ranking officer on the field; and in the second battle (Oct. 7) 
also took a prominent part. Morgan rejoined Washington in 
November near Philadelphia. In March 1779 he was commis¬ 
sioned by Congress colonel of the 7th Virginia; but in July, 
suffering from poor health and dissatisfied because Congress did 
not advance him further in rank, he resigned from the army 
and retired to Virginia. After the battle of Camden, however, 
he joined Gates (then in command in the South) at Hillsborough, 
North Carolina, and on the ist of October took command of 
a corps. On the 13th of the same month Congress tardily 
raised him to the rank of brigadier-general. In January 1781 
Cornwallis and Tarleton attempted to entrap him, but at the 
('owpens (Jan. 17) he defeated Tarleton and then escaped from 
Cornwallis into North Carolina. Apparently Morgan sug¬ 
gested to Greene (who had superseded Gates) that general’s 
plan of battle at Guilford Court House on the 15th of March. 
In December 1793 he was commissioned major-general of 
Virginia militia, and in November 1794 commanded troops sent 
to suppress the Whisky Insurrection in western Pennsylvania. 
He was a Federalist representative in Congress in 1797-1799, 
and died in Winchester, Virginia, on the 6th of July 1802. 

See James Graham, The Life of General Daniel Morgan of the 
Virginia Line (Ncw York, iS/jfi); and Rebecca McConkey, The 
Hero of Cowpens (revised cd.. New York, 1885). 

MORGAN, EDWIN DENNISON (1811-1883), American mer¬ 
chant and philanthropist, one of the “ war governors ” of New 
York state, was bom in Washington, Berkshire county, Massa¬ 
chusetts, on the 8th of February 1811. He was first a clerk 
and then a partner in his uncle’s store at Hartford, Connecticut, 
and became head of the New York firm of E. D. Morgan & Co. 
(formed in 1847V He engaged in politics, first as a Whig and 
then as a Reputilican. In 1849 he was elected president of the 
Board of Assistant Aldermen of New York City; he was a 
member of the state senate in 1850-1853 and procured the 
passage of the bill providing for the establishment of Central 
Park in New York city; in 1855-1858 he was state commissioner 
of immigration; from 1859 to 1863 he was governor of New 
York, being the first Republican executive of the state; in 
1863-1869 he was United States senator from New York. He 
died in New York dty on the 14th of February 18S3. Morgan 


was one of the founders of the Republican party, and was 
chairman of the National Republican Committee in 1856--1864 
and in 187a. He was one of the most efficient and able of the 
war governors) even before the outbreak of the Civil War he 
did. much to prepare the st^ite government for it, and from 
September 1861 to January 1863 he was in command of the 
military department of New York, with the rank of major- 
general of volunteers. He was a liberal donor to Union 'rheo¬ 
logical Seminary, Williams College and other institutions. His 
collection of paintings and sculpture, much of which had long 
been loaned to the Metropolitan Museum, was sold in January 
1886. 

MORGAN, SIR HENRY (c. 1635-1688), Welsh buccaneer, and 
lieutenant-governor of Jamaica, was the eldest son of Robert 
Morgan of Llanrhymny in Glamorganshire. He is said to have 
been kidnapped as a boy at Bristol and sold as a slave at 
Barbadoes, thence making his way to Jamaica, and is possibly 
to be identified with the Captain Morgan who accompanied the 
expedition of John Morris and Jackman when Vildemos, Trujillo 
and Granada were taken. In 1666 he commanded a ship in 
Edward Mansfield’s expedition which seized the island of Provi¬ 
dence or Santa Catalina, and when Mansfield was captured and 
killed by the Spaniards shortly afterwards Morgan was chosen 
by the buccaneers as their “ admiral.” In 1668 he was com¬ 
missioned by Sir Thomas Modyford, the governor of Jamaica, 
to capture some Spanish prisoners, in order to discover details 
of the threatened attack on Jamaica; and collecting ten ships 
with 500 men south of Cuba he landed and marclied to Puerto 
Principe, which he took and pillaged; and afterwards accom¬ 
plished the extraordinary feat of taking by storm the fortified 
and well-garrisoned town of Porto Bello on the mainland. The 
governor of Panama, astonished at this daring adventure, in 
vain attempted to drive out the invaders, and finally Morgan 
consented to evacuate the place on the payment of a Im^ge 
raniiom. These exploits had considerably exceeded the term.s 
of Morgan’s commission and had been accompanied by frightful 
cruelties and excesses; but the governor endeavoured to cover 
the whole under the necessity of allowing the English a free hand 
to attack the Spaniards whenever possible. Morgan was almost 
immediately entrusted with another expedition by Modyford 
against the Spaniards, and proceeded to ravage the coast of 
Cuba. In January 1669 the largest of his ships was blown up 
accidentally in the course of a carousal on board, Morgan and 
his officers narrowly escaping destruction. In March he sacked 
Maracaibo, and afterwards Gibraltar. Returning to Maracaibo, 
he found three Spanish ships waiting to intercept him; but 
these he destroyed or captured, recovered a considerable amount 
of treasure from one which had sunk, exacted a heavy ransom 
as the price of his evacuating the place, and finally by an 
ingenious stratagem eluded the enemy’s guns altogether and 
escaped in safety. On his return to Jamaica he was again 
reproved, but not punished, by Modyford. The Spaniards on 
their side were moreover acting in the same way, and a new 
commission was given to Morgan, as commander-in-chief of all 
the ships of war in Jamaica, to levy war on the Spaniards and 
destroy their ships and stores, the booty gained in the expedition 
being the only pay. Accordingly, after ravaging the coast of 
Cuba and the mainland, Morgan determined on an expedition 
to Panama. He recaptured the island of Santa Catalina on 
the 15th of December 1670, and on the 27th gained possession 
of the castle of Chagres, killing 300 of the garrison. Then with 
1400 men he ascended the Clmgres river, and after overcoming 
perils and obstacles of all kinds he appeared before Panama on 
the i8th of January 1671, defeated a much larger force than 
his own, and took the city. The fame of this brilliant exploit 
was, however, again obscured by abominable scenes of cruelty 
and debauchery, during which a galleon containing a consider¬ 
able part of the booty escaped. Moreover, rfin returning to 
Chagres the members of the expedition found themselves cheated 
of their fair share of the spoil,* while Morgan escaped with a 

* Cal. of State Papers America & West Indies iPPp-ipje, Nos. 580 
and 798; Exquemelin (cd. 1898), 2.17. 
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fcw ships to Jamaica, leaving the rest to get home as best they 
OOuld. Oh ms return he received the tl^ks of the governor 
and council; but meanwhile, on the 8th of July 1670, a treaty 
had been signed between Spain and England, and both Mody- 
ford and Morgan were ordered home under arrest to answer 
for their conduct. Morgan, however, soon succeeded in gaining 
the king’s favour, and in the autumn of 1674 he was appointed 
lieutenant-governor of Jamaica and was knighted, leaving 
England in December. After such a career as his it is not 
surprising that Morgan’s conduct us a responsible official of the 
government was not very creditable. He was charged by 
Lord Vaughan, afterwards earl of Carhery, the governor, soon 
after his appointment, of persisting in encouraging privateering; 
he intrigued against his colleagues and successive governors of 
Jamaica, with the hope of superseding them; raised factious 
dissensions; and supported the outrageous conduct of his brother. 
Captain Qiarles Morgan, a terrible ruffian, and his kinsman, 
Colonel Byndlos, taking part in their brawls and drunken orgies. 
He was finally, on the 12th of October 1683, suspended in 
Janmica from all his employments; a derision which was con¬ 
firmed by the government at home after hearing Morgan’s 
defence; but he was restored to his place in the council on the 
18th of July 1688, shortly before his death, which took place in 
August. 

See A. O. Exqiicmelin (one of Morgan’s hnccanecrs), Buceanrers of 
America (1084; reprinted hi 1891); A. Morgan, History of the Family 
of Morgan (1901). 

HOBGAMt JOHN HUNT (1825-1864), American Confederate 
soldier, was born in Huntsville, Alabama, on the ist of June 
1835, and was brought up on a farm near Ixxington, Kentucky, 
to which his parents removed in 1830. In the Mexican War 
he was a first lieutenant of a Kentucky cavalry regiment. On 
the outbreak of the Civil War he was captain of the Lexington 
Rifles (organized in 1857); in September 1861 he succeeded in 
getting out of Lexington the company’s arms after the issue 
of the order for the disarming of the state guard, and late in 
the same month reached the Confederate camp at Woodson- 
ville on the Green River. He proved himself an able scout, and 
was made captain of a cavalry company and commander of a 
cavalry “ squadron,” including two other companies, which 
in February 1862, with General A. S. Johnston’s other forces, 
witlidrcw from Kentucky to Corinth, Mississippi. He was 
commissioned a. colonel after the, battle of Shiloh, and in July 
1862, starting from eastern Tennessee, made the first of hui 
famous raids. He routed a Federal force at Lebanon, destroyed 
much rolling stock and other railway property, and threatened 
Louisville and Cincinnati. In August and September he took 
part in General Braxton Bragg’s invasion of Kentucky, and 
again threatened Ohio. In December he defeated the Union 
garrison at Hartsville, Tennessee, taking prisoners, valuable 
stores, and many cattle; was commissioned brigadier-general 
for this success; and soon afterward again raided Kentucky. Ti 
cover Bragg’s movement from Tullahoma to Chattanooga 
Morgan made, in July 1863, his famous raid into Indiana and 
Ohio. Bragg had instructed him to confine himself to Kentucky, 
but Morgan hoped to gain recruits in Indiana, where opposition 
to the war was strong. With 2460 men he crossed the Cumber¬ 
land near Burkesvillc, Kentucky, on the 2nd of July; on the 
5th captured a garrison at Lebanon; and on the 13th entered 
Ohio near Harrison. The regular cavalry, under Generals E. 11 . 
Hobson and James M. Shackelford, was. now close behind him, 
and his way was beset by quickly gathering militia. He marched 
through the suburbs of Cincinnati on the night of the 13th and 
on the i8th got to Portland, near Buffington Island, where 
he attempted to cross on tlie next day; but gunboats and 
steamers prevented him. In a sharp battle he lost boo or more 
men. As many more surrendered soon afterwards, and about 
300 crossed theSiver. On the 36th he surrendered to General 
Shackelford at New Lisbon. He was imprisoned with 70 of 
his men in the penitentiary at Columbus, from which on the 
night of the 37th of November he and six of his companions 
escaped by a tunnel they had dug. In the spring of 1864 he 
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was put in virtual command of the department of south-western 
Virgmia, which included eastern Tennessee, and late in August 
he took command at Jonesboro, Georgia. On the 4th of Sep¬ 
tember he was shot in a garden in Greenville, Tennessee, having 
been betrayed, it appiears, to the Federals. Morgan had an 
excellent eye for topographical details, and by the swiftness of 
his movements and his sudden blows kept Kentucky in con¬ 
tinual alarm. His lieutenant, Basil W. Duke, says that his 
force at no time reached 4000, but that it “ killed and 
wounded nearly as many of the enemy and captured more 
than 15,000.” 

See Basil W. Duke, History of Morgan's Cavalry (Cincinnati, 1867). 

MOBGAH, JOHN PIBBPONT (1837- ), American financier 

and banker, was bom in Hartford, Connecticut, on the i7tli of 
April 1837, a son of Junius Spencer Morgan (1813-1890), who 
was a partner of George Peabody and the founder of the house 
of J. S. Morgan & Co. in London, He was educated at the 
English High School in Boston and at the University of Got¬ 
tingen. In 1857-1860 he worked in the New York banking 
house of Duncan, Sherman & Co.; from i860 to 1864 was agent 
and attorney in New York for George Peabody & Co, of London, 
and afterwards for its successor, J. S. Morgan & Co., of which 
he became head; in 1864-1871 was a member of the firm of 
Dabney, Morgan & Co.; and in 1871 he entered the firm of 
Drexel, Morgan & Co., in which he was associated witli Anthony 
J. Drexel, of Philadelphia, upon who.se death in 1893 he became 
senior partner. In 1895 the firm became J. P. Morgan & Co. 
Closely associated with Drexel & Co. of Philadelphia, Morgan, 
Harjes & Co. (successors to Drexel, Harjes & Co.) of Paris, and 
Morgan, Grenfell & Cxi. (before 1910 J. S. Morgan & Co.) of 
London, it became, largely owing to Mr Morgan's ability, one 
of the most powerful banking houses in the world. It carried 
through the formation of the United Slates Steel Corporation 
(which took over the business of Andrew Carnegie and others), 
harmonized the coal and railway interests of Pennsylvania, and 
purchased the Leyland line of Atlantic steamships and other 
British lines in 1902, thus effecting a short-lived Atlantic 
shipping “ combine ”; and it, or the banking houses which it 
succeeded, reorganized the following railways: Albany & Susque¬ 
hanna (1869); the Chesapeake & Ohio, and the Cleveland, 
Cincinnati, Cliicago&St Louis (1888); the Erie and the Heading 
(1895); the New York & New England (1896); the Northern 
Pacific (1897); the Baltimore & Ohio (1899), &c.; and in 1895 
it supplied the United States government with ^>62,000,000 in 
gold to float a bond issue and restore the treasury .surplus of 
$100,00^000. Mr Pierpont Morgan was a prominent member 
of tljairdtestant Episcopal Church; an enthusiastic yachtsman, 
whosa^MM^umbia ” defeatedathe ” Shamrock ” in 1899 and 
19011 “ America’s ” enp; a notable collector of books, 

pictureipilHd other art objects, many loaned or given to the 
Metropdlj^ Museum of Art (of which he was president), and 
many 'teiuied in his London house and in his private library 
on 36th Street, near Madison Avenue, New York city; and a 
generous benefactor of the American Museum of Natural Histori', 
the Metropolitan Museum of Art, Harvard University (especially 
its medical school), the Lying-in Hospital of the city of New 
York and the New York trade schools. 

MORGAN, LEWIS HENRY (1818-1881), American ethnolo¬ 
gist, was horn near Aurora, New York, on the 21st of November 
1818. He graduated in 1840 at Union College, then studied 
law, was admitted to the bar, and practised his profession with 
success at Rochester, New York. Soon after leaving college 
Morgan went among the. Iroquois, living as far as he could their 
life and studying their soeW organization. In October 1847 
he was formally adopted into the Hawk gens of the Seneca 
tribe, and received the name ‘‘ Ta-ya-da-wnh-kugh.” The fruit 
of his researches was The League of the Iroquois (1851; new ed. 
1904), which, says J. W. fowell, “ was the first scientific account 
of an Indian tribe ever given to the world.” The success of 
the book encouraged him to further re.searrh, resulting in his 
Systems of Consanguinity and Afinify of the Human Family 
(1869). In 1877 he added to his reputation by publishing 
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Aneitnt SocUty, or Researehes in the Lints of Hitman Progress 
from Savagery, through Barbarism, to CMUeation, in which he 
divided the progress of culture into seven stages—“ lower 
savagely,” “ middle savag^,” ” upper savagery,” “ lower 
barbarism,” ‘‘ middle barbarism ” and “ upper barbarism,” and 
“ civilization.” The book was in four parts, dealing with (i) 
the growth of intelligence through inventions and discoveries; 
(*) the growth of the idea of government; (3) the growth of 
the idea of the family; and (4) the growth of the idea of property. 
Morgan was a member of the New York assembly in 1861 and 
of the New York senate in 1868-1869. In 1880 he was president 
of the American Association for the Advancement of Science. 
He died in Rochester, New York, on the 17th of December 1881. 
In addition to tlie works above mentioned and many magazine 
articles, he published The American Beaver and his Works 
(1868) and Houses and House-life of the American Aborigines 

(mi). 

MORGAN, SYDNEY, Lapv (c. 1783-1859), British authoress, 
daughter of Robert Owenson, an Irish actor, was bom in 1783 
in Dublin. She was one of the most vivid and hotly discussed 
literary fipfures of her generation. She began her career with 
a precocious volume of poems. She collected Irish tunes, for 
which she composed the words, thus setting a fashion adopted 
with signal success by Tom Moore. Her St Clair (1804), a novel 
of ill-iudged marriage, ill-starred Icrve, and impassioned nature- 
worship, in which the influence of Goethe and Rou.s.seau was 
apparent, at once attracted attention. Another novel, The 
Novice of St Dominick (1806), was also praised for its qualities of 
imagination and description. Hut the book which made her 
reputation and brought her name into warm controversy was 
The Wild Irish Girl (1806), in which she appeared as the ardent 
champion of her native country, a politician rather than a 
novelist, extolling the beauty of Irish scenery, the richness of 
the natural wealth of Ireland, and the noble traditions of its 
early history. She was known in Catholic and Liiieral cirdes 
by the name of her heroine “ Glorvina.” Patriotic Sketches and 
Metrical Fragments followed in 1807. Miss Owenson entered 
the household of the marciuess of Abercorn, and in 1812, per¬ 
suaded by I.ady Alrercorn, she married the surgeon to the 
household, Thomas Charles Morgan, afterwards knighted; but 
bonks still continued to flow from her facile pen. In 1814 she 
produced her best novel, O’Donnell. She was at her best 
in her descriptions of the poorer classes, of whom she had a 
thorough knowledge. Her elaborate study (1817) of France 
under the Bourbon restoration was attacked with outrageous 
fuiV' in the Quarterly, the authoress being accused of Jacob¬ 
inism, falsehood, licentiousness and impiety. She took her 
revenge indirectly in the novel of Florence Macarihy (1818), 
in which a Quarterly reviewer, Con Crawley, is insulted with 
supreme feminine ingenuity. Italy, a companion work to her 
France, was published in 1821; Lord Byron bears testimony to 
the justness of its pictures of life. The results of Italian historical 
studies were given in her Life and Times of Salvator Rosa (1823). 
Then she turned again to Irish manners and politics with a 
matter-of-fact book on Absenteeism (1825), and a romantic 
novel, The O'Briens and the O’Flahertys (1827). From Lord 
Mcllmurne Lady Morgan obtained a pension of £300. During 
the later years of her long life she published The Book of the 
Boudoir (1829), Dramatic Scenes from Real Life {1833), The 
Princess (1835), Woman and her Master (1840), The Book without 
a Name {1841), Passages from my Autobiography (1859). She 
died on the 14th of April 1859. 

Her autobiography and many interesting letters were edited with 
n memoir by W. Hejrworth Dixon In 1802. 

MORGAN, THOMAS (d. 1743), EngUsh deist, of Welsh ex¬ 
traction, became an independent minister, but soon after 1720 
lost his position owing to the growing unorthodoxy of his views. 
He took up medicine and became a freethinker, though he 
describes himself as a Christian deist. He was an energetic 
controversialist. Among his works are Philosophical Principles 
of Medicine (i^2$) •, Collection of Tracts (1726), essays dealing 
with the Trinitarian controversy; The Moral Philosopher(ii^). 


a dialogue between a Christian Jew, Theophaniis, and a 
Christian deist, Philalethes. He dira on- the i^tb of Janvaiy 
1742/3' , , 

MORGANATIC MARRIAGE, a form of marri^ Itroperly 
peciriiar to the German peoples, but also found in the royd 
families of other European Countries. It is one in which the 
contracting parties are not by birth trf equal status or rfank 
(ebenburti^, and under which the wife, if not ebenbiirtig, does hot 
take the rank of her husband, and the children, whether h be 
the wife or husband that is of lower rank, have no right of 
succession to the dignities, fiefs or entailed property' Of the 
parent of higher rank. This equality by birth was formerly 
throughout Germany the necessary condition to a complete 
and perfect marriage, but it is now only applicable to members 
of reigning houses or 'of the higher nobility (hoher Adel), and it 
is thus of force among the “ mediatized ” princes of the German 
Empire. In the constitution of the various states, and in the 
“ house laws ” (Hausgesetze) of the reigning families, the nilfS 
are laid down as to what constitutes ebenhurtigkeii. Generally 
it may be said that members of a present or former reigning 
house, either in Germany or Europe, would be recognized as 
ebenbiirlig, but a former morganatic marriage would be takfcn 
as destroying the qualification. In Great Britain the regula¬ 
tions as to the marriages of members of the roj'al family are 
contained in the Royal Marriage Act 1772 (see MarriaCb). 
The term “ morganatic marriage ” is applied generally to any 
marriage of a person of royal blood with one of inferior rank. 
Tlie origin of the term, in medieval Latin matrimoniim ad 
morganaticam, is usually taken to refer to the Morgengabe,‘i.e. 
the, morning gift, made by a husband to his wife on marriage. 
The German name is Ehe zur Unken Hand (marriage by the left 
liand, whence the phrase a “left-handed marriage ”), the husband 
of such marriage ceremonies giving the left instead of the right 
hand to the bride. Suc-h marriages are recognized as fully bind¬ 
ing by the Church, and tlie children are legitimate, and no other 
marriage can take place during the Ufetime of the cuntracting 
parties. 

MORGANTOWN, a city and the county-seat of MonongaEa 
county, West Virginia, U.S.A., on the Monongalicia River, about 
50 m. S.E. of Wheeling. Pop. (1890), 1011; (1900), 1895; 
(1908, local estimate), 12,000. The city is served by the Balti¬ 
more & Ohio and the Morgantown 8r Kingwood railways, and 
by several steamboat lines, the Monongalicia being navigable 
to Fairmont, about 25 m. above Morgantowi. Morgantown 
is the seat of the West Virginia University (co-educational), 
formed from the Monongalia Academy (incorporated, 1814) and 
the Woodburn Female Seminary (incorporated, 1858), and 
chartered in 1867 as the Agricultural College of West Virginia; 
in 1868 the present name was adopted. In 1908 the university 
had 80 instructors and 1534 students. Coal, glass-sand and 
limestone are found in the vicinity of Morgantown. The first 
settlement here was made about 1768 by tlie brothers David 
and Zackwill Morgan, and was named in honour of the latter. 
It was incorporated as Morgan’s Town in 1785; and in 190J £ 
city charter was granted to it after the annexation of Oreenmont 
(pop. 1900,349), Seneca (pop. 1900, 723), and South Morgantown 
(pop. 1900, 405). 

MOROARTEN, the name of the pasture slopes that descend 
westwards to the south end of the lake of Aegeri in the Swiss 
canton of Zug, about 2 m. by road from the Sattel station on 
the railway line from Schwyz to Zurich. It Was at the ,ioot 
of those slopes and on the shore of the lake that the small Swiss 
force defeated the large Austrian army, advancing from Zug 
on Schwyz, on the 15th of November 1315, and so laid the 
foundations of Swiss liberty. As the lake has shrunk, the 
exact site of the battle has been disputed. It seems meat 
probable that it took place ncan the Haselnmtt Chapel, in the 
territory of Zug, where is the official monument! but some hold 
that the real site was in Schwyz territory, near the old tower 
and battle chapel of Schornen, in the gorge between the lake 
and Sattel. 

The original accounts of the battle are collected In part ill. '(1884) of 
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the o( the Hjitorical Society of Schwyz. See also the 

careful et«dy in K. BiiiUi's liin Dtnkm<U am Morgarten wo isf »ih 
K(ite(’(Zug, 1895). 

MOSGEV, a unit of measurement of land in Holland and the 
Dutch colo^es, and hence still current in South Africa^ cqi^iva- 
lent to about .3 acres. It is also used in Prussia, Norway 
and Denmark, where it equals about two-thirds of an acre. 
The word is usually , taken to be the sanie as the German and 
Dutch ww^ for “morning,” the area of a “ morgen ” being 
equal to that covered by a morning’s ploughing. 

. HGIEGHEN, BAFFAELLO SANZIO (i7sg-i8:;3), Italian en¬ 
graver, was bom at Naples on the igth of June 1758. He 
^fceived his earliest instructions from his father, himself an 
engraver; but, in order to be initiated more fully in the art, he 
was afterwards placed as a pupil under the celebrated Volpato. 
He assisted this master in engraving the famous pictures of 
Raphael in the Vatican, and the print which represents the 
miracle of Bolsena Ls inscribed with his name. He married 
Volpato’s daughter, and, being invited to Florence to engrave 
the masteipieces of the Florentine Gallery, he removed thither 
with his wife in 1782. His reputation now became so great as 
to induce the artists of Florence to recommend him to the grand 
duke as a fit person to engrave the “ Last Supper " of l,eonurdo da 
Vinci; apart, however, from the dilapidated state of the picture 
itself, the drawing made for Morghen was unworthy of the 
original, and the print, in consequence, although an admirable 
production, fails to convey a correct idea of the, style and merit 
of Leonardo. Morghen's fame, however, soon extended over 
Europe; and the Institute of France, as a mark of their admi¬ 
ration of his talents, elected him an associate in 1803. In 1812 
Napoleon invited him to Paris and paid him the most flattering 
attentions. He died at Florence on the 8th of April 1833. 

A list of the artist's works, published at Florence in 1810, com¬ 
prised 200 compositions; the number was afterwards considerably 
increased. Amongst the most remarkable, licsides those already 
mentioned, may be noticed the Transfiguration from Kaphael, a 
Magdalen from Murillo, a Head of the Saviour from da Vinci, the 
Car of Aurora from Guido, the Hours and the Rcpusc in Egypt 
from Poussin, the Prize of Diana from Oomenichino, the Monument 
of Clement XIU. from Canova, Theseus vanquishing the Minotaur, 
Francesco Moncado after Van Dyck, portraits of Dante, Petrarch, 
Ariosto, Tasso, and a number of other eminent men. His prints 
have hudly maintained the reputation which they enjoyed during 
the artist's lifetime. Though carefully and delicately executed, 
they are somewhat mechanical and wanting in force and spirit. 

MORHIER, 8OI0N (d. c. 1450), provost of Paris during the 
English occupation in the 15th century, was seigneur of Gille.s, 
near Nogent-le-Roi, in the Chartrain country. Being a member 
of the duke of Burgundy’s party, he was appointed provost at 
Paris by John, duke of Bedford, on the 1st of December 1422. 
He was taken prisoner at the siege of Montargis in 1427, and 
again at the battle of Kouvrai in 1429; but in September of 
the latter year he repulsed Joan of Arc’s attack upon Paris. 
After a campaign in Cotentin in 1435, Jie was once more 
taken prisoner at the bridge of Charenton in 14.36.. Remaining 
faithful to the English party, he became captain of Dreux, a 
councillor of Henry VI., and treasurer of Frapee and Normandy. 
He assisted in the defence of Meaux (1439), of Creil and of 
Pontnise (1441), and must have died between 1450 and 1456. 

See the Nomelle hiographie glnirale, vol. .xxxvi.; and a note on 
Simon Morhier in the memoirs of the Antiqnarian Society of France, 
vol. xxv. 

HORHOF, DANIEL GEORG (1639-1691), German man of 
letters, was bor* at Wismar on the 6th of February 1639. He 
■first studied jurisprudence and then literae humaniores at the 
university of Rostock, where his elegant Latin versification 
procured for hist the chair of poetry. In 1665 he went 

to the new unhfaHifv of Kiel as professor of eloquence and 
poetry .; this disk he mchanged for that of history in 1673. He 
died atnUbeck on the 30th of July 1691. Of his numerous 
writingi%ie most impoitunt ate Vnterricht von der deutschen 
Sprae^ und Poesit (1682; 3rd ed., 1718), the first attempt in 
Germany at a systematic survey of European literature} and 
Pplykistor, tivt (ft auctarum noiitia it rerum commentarii (Liibeck, 


i688, not completed till r7o7; 4th ed., 1747), a kind of encyclo¬ 
paedia of the knowledge and learning of his time. 

See Eymer, Morhof und snn Potykistor (in the Xenia Austriuea, 
Vienna. 1893); and biography by K. v. Liliencton inAUgem. Deutsche 
Biographie (1885). 

HORIAH. an obscure place-name of ancient Palestine with 
apparently two distinct connotations, (i) A land entirely un¬ 
known, on a mountain in which Abraham offered Isaac (Gen. 
xxii. 2). The text is probably corrupt; some have suggested 
“ land of the Amorites,” others “ land of Midion,” The etymo¬ 
logy of the word is equally obscure. Traditionally, of course, 
“ the land of Moriah ” is identified with the site of the Temple at 
Jerusalem,' except by the Samaritans and a few western scliolars 
(such as Dean Stanley) who accept their belief that the mountain 
was Gcrizim. (2) The upper part of the hill of Ophel, the 
threshing-floor of Araunah, upon which Solomon erected the 
Temple, is once called Mount Moriah (2 Chron. iii. i). Whether 
this name be derived from the corruption in Genesis or not cannot 
lie definitely decided; it very likely is. The te.stimony of Jose¬ 
phus, who often names the Temple hill “ Moriah,” Ls of course 
not original, and of no weight. (R. A, S. M.) 

HORIER. JAMES (1780-1849), English traveller and author, 
was bom in 1780. Through the influence of his uncle Admiral 
William Waldegrave, Baron Radslock, he entered the diplomatic 
service, and os secretary to Lord Elgin followed the grand vizier 
in the Egyptian campaign. An account of his Ea.stem experi¬ 
ences was published in 1812, under the title A Journey through 
Persia, Armenia and Asia Minor to Constantinople in li’oS-g. 
From 1810 to 1816 he was the British representative at the court 
of Persia, and after liLs return he published A Second Journey 
through Persia to Constantinople between the years iSio and 
His knowledge of Eastern life and manners he also turned to 
aixount in the composition of several entertaining romances. 
The most popular of these were The Adventures oj llajji Baba 
of Ispahan (1824), The Adventures oj Hajji Baba of Ispahan in 
England (1828), Zohrah the Hostage (1832), and Ayesha the Maid oj 
Kars (1834). Morier died at Brighton on the 23rd of March 
1849. 

MORIER, SIR ROBERT BURNETT DAVID (1826-1893), 
British diplomatist, was born at Paris on the 3rst of March 1S26. 
He was descended from a family of diplomatists of Huguenot 
origin, the best known of whom were his father David, consul- 
general for France and minister at Bern, and his uncle Jame.s, 
the author of The Adventures oj Hajji Baba. After a somew hat 
defective private education he came up to Balliol College, 
Oxford. Here he attracted the notice of Jowett, under wliobe 
influence his brilliant but wayward mind obtained the disci¬ 
pline of which it stood in need. The relation of tutor and pupil 
developed mto a friendship of rare warmth. Writing towards 
the clo.se of his life, Jowett, who inspired more devoted friend¬ 
ships than any man of his time, spoke of Morier as Ills kindest 
and best friend for forty-five years. On leaving Oxford, Morier 
at first obtained an appointment in the Education Department, 
but resigned in 1852, and in the following year became attache 
at Vienna. In the succeeding years he was attached in turn 
to almost every court in Germany. Restless in temperament 
and unconventional in method, he plunged into the vortex of 
German politics to a degree that did not always accord with the 
traditions of diplomacy. The most important years of his career 
in Germany were from 1866 to 1871, when he was secretary of 
legation at Darmstadt, Here he became a tniited adviser of the 
crown princess, and through her acquired an intimate friendship 
with the crown prince (afterwards the emperor Frederick III.), 
whose antagonism to Bismarck’s reactionary policy met with 
cordial support from Morier’s sturdy Liberalism. Bismarck, 
already je^ous of British influence at court, honoured Morier 
with a hatred not lessened by the fact that Morier’s knowledge 
of German politics was unrivalled outside Germany. On leaving 
Darmstadt, Morier became chargi d’affaires, first at Stuttgart 

I Some of the sects transfer the scene of the sacrifice to the 
" Chapel of Abraham " in the precincts of the Holy Sepulclwe 
Church, 
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and then at Munich, and in 1876 was appointed minuter at 
Lisbon. From 1881 to 1884 he was minister at Madrid. In 
December 1884 he became ambassador at St Petersburg, and 
almost immediately had to face the alarming situation created 
by the Russian advance to Penjdeh. Than^ to his efforts, a 
war that at one moment seemed inevitable was averted. His 
great popularity at the Russian court contributed towards a 
marked improvement in the relations between the two countries. 
Bismarck took alarm at the lessening influence of Germany over 
Russia, and tried to procure Morier’s downfall. The Kolnische 
Zeitung declaVed in December 1888 that Morier had made use 
of his position at Darmstadt during the Franco-German War to 
Iwtray the movements of the German troops to Marshal Bazaine. 
The authority for this charge was an alleged declaration made by 
Bazaine to the German military attache at Madrid. Bazaine 
had died in September, but Morier had heard rumours in July 
of the charge brought against him, and had procured from 
Bazaine a written denial, which he now published in The Times. 
Apart from this, it was clearly shown that Morier could not 
have transmitted the information by the alleged date, and that 
Bazaine, according to the testimony of his own books and of other 
officers, received the information in question by reports from the 
front. As a matter of fact, Morier was an ardent champion of 
the German cause. His correspondence with Jowett shows the 
latter vainly endeavouring to convince his friend that the French 
were in the right. Public opinion everywhere, except in the 
German Conservative press, attributed the charge to political 
motives. Morier’s failing health caused him, at his own request, 
to be appointed Lord Dufferin’s successor at Rome in 1891; but 
it was felt that he could not be spared from St Petersburg, and 
there he remained till forced to find a milder climate. It was 
then too late, and he died at Montreux in Switzerland on the 
16th of November 1893. 

MORIKE, EDUARD FRIEDRICH (1804-1875), German poet, 
was bom at Ludwigsburg on the 8th of September 1804. In 
1834 he was appointed pastor of Kleversulzbach near Weinsberg, 
and in 1851 became jjrofcssor of literature at the Katharinen- 
stift in Stuttgart. This office he held until his retirement in 1866; 
but he continued to live at Stuttgart until his death on the 4th 
of June 1875. Mcirike Ls the most lyrically gifted of all the poets 
belonging to the so-called Swabian school which gathered round 
Uhland. His poems, Gedichte (1838; 22nd ed., 1905), are mostly 
lyrics, graceful in style, original in conception, often humorous, 
but expre.ssed in simple and natural language. He also wrote a 
Somewhat fantastic Idylle vom Bodensee, Oder Fischer Martin mtd 
die Cilockendiebe {1846; 2nd ed., 1856), and published a collection 
of hymns, odes, elegies and idylls of the Greeks and Romans, 
entitled Klassische, Blumenlese (1840), and several novels and 
narratives, among the former Maler Nollen(i8^2; 6tli ed., 1901), 
which enjoyed great popularity. 

M6rike's Gesammclte Schriften were first published in 4 vols. 
(in 1878); the must recent editiuns arc those edited by R. Kruuss 
(6 vols., 1905), arid the Volhsamgahe, published by Goschen (4 vola., 
igos). Selections from his literary remains were published by 
R, Krauss in Ednard MSrike als Gelegenheitsdichter (1895), and his 
correspondence with Hermann Kurz, Moritz von Schwind, and 
Theodor Storm, by J. Bilclitold (1885-1891); an edition of Morike's 
AusgewdUte Briefe, in 2 vols.. appeared 1903-1904. See F. 
Notter, Eduard Mdrike (1875); and H. Fischer, Eduard MSrike 
(i88t); K. Fischer, E. MSrike (1901); H. Maync, E. MOrike- 
(1901); K. Fischer, MUrUtes kUnstlertsches Schaf/en und dichterische 

^hdplungeu (1905)- 

HORULON, a name commonly given by fowlers to the 
female or. immature male of the Golden-Eye the Clangula 
glaudon of modem ornithology, under the belief—which still very 
generally obtains among them, as it once did among naturalists 
—that they formed a distinct species of duck. The mistake no 
doubt originated in, and is partly excused by, the facts that the 
birds called Morillons were often of opposite sexes, and differed 
greatly from the adult male Golden-Eye, whose full and beautiful 
plumage is not assumed until the second year. The word is used 
m French in precisely the same form, but it is in that language 
applied to the Tufted Duck, Fuligida cristata, and is derived, 
according to Littri, from mare, signifying black. (A. M.) 
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MORIN, JEAN (latinized Joanke$ Morinub) (1491-X659), 
French theologian, was bom in 1591 at Blois, of notestant 
parents. He learned Latin and (^k at Rochelle, and con¬ 
tinued his studies at Leiden, subsequently removing to Paris. 
His conversion to the Roman Church is ascribed to Cardinal du 
Perron. In 1618 he joined the congregation of the Oratory, and 
in due course took priest’s orders. In 1625 he visited England 
in the train of Henrietta Maria; in 1640 he was at Rome, on the 
invitation of Cardinal Barberini, and was received with special 
favour by Pope Urban VIII. He was, however, soon recalled 
to Paris by Richelieu, and the rest of his life was spent in inces¬ 
sant literary labour. The Hisioire de la dHitirance de Vif^ise 
chritienne par I’emp. Constantin, et de la grandeur el souverainele- 
temporelle donrUe d Veglise romaine par les rois de Fraud 
(1630) gave great offence at Rome, and a Declaration (1654), 
directed against faults in the administration of the Oratory, was 
strictly suppressed. So, too, his great work on penance gave 
equal offence to the Jesuits and to Port-Royal, and even after 
his death, in 1659, the polemical vehemence of his Fxercita- 
tiones biblicae, and the exaggeration of his assertion “ apud 
neotericos Haereticos verba Scripturarum non esse integra, non 
superficiem, non folia, nedum sensum, meduUam et radicem 
rationis ” long led Protestants to treat his valuable contribu¬ 
tions to the history of the Hebrew text as a mere utterance of 
Popish prejudice. 

Morin was a voluminous and prolix writer on ecclesiastical anti¬ 
quities. His principal works in this field are CommetUanus historicus 
de disciplina tn administratione sacrametUi poenitentiae XIII. primis 
se-culis in eeel. uccid. et hucusque in orient, observata (1O51), and 
Comm, dr sums ecelcsiae ordinaiionibus secundum antiques et reeenti- 
ores latinos, graecos, syros et babylonios (1O55), which expresses 
those ironical views on the subject of ordination which recommended 
Morin to Urban Vlll. The literary correspondence of Morin 
appeared in 1082 under the title of Antiquitates ecclesiae orientalis 
(edited by R. Simon). 

Morin’s chief fame, however, rests on his biblical and critical 
work, liy his editio prtneeps of the Samaritan Pentateuch and Tar- 
gum, in the Paris Polyglott, he gave the first impulse in Europe to the 
study of this dialect, which he acquired without a teacher (framing 
a grammar for himself) by the study of MSS. then newly brought 
tn Europe. Not unnaturally he formed a very exaggerated view of 
the value of the Samaritan tradition of the text {Exercitaliones in 
utrumque Samantanorum Pentakuohum, lb.31). A similar tone of 
exaggerated depreciation of the Massoretic Hebrew text, coloured 
by polemical bia.s against Protestantism, mars his greatest work, 
the posthumous Exercitationes bibltcae de hebraeici graeetque textus 
sinceritale (iboo), in which, following in the footsteps of Cappellus, 
hut with incomparably greater learning, he brings irrefragable argu¬ 
ments against the then current theory of the absolute integrity of the 
Hebrew text and the antiquity of the vowel points. 

MORION (the French form of a word occurring in Spanish as 
morrion, Ital. morione, usually connected with the Span, morra, 
top or crown of the head), a light round-shaped headpiece or 
helmet (?.».). The chief characteristics are a brim, an upright 
comb running along the crown from back to front, and the 
absence of guards for the face, ears or neck. The brim was bent 
sharply upwards at the front and back, and the piece was 
gener^ly worn tilted backward so as to cover the neck. The 
morion and the cabasset, a pear-shaped headpiece with a flatter 
brim and no comb, were the typical infantry helmets of the 16th 
and early 17th centuries. It was sometimes worn unaccom¬ 
panied by any body armour. 

MORISCOS (i.e. little Moors), the name given to the Spanish 
Mahonunedans who accepted baptism and their descendants. 
Many, if not most, of them were in reality of the same race as 
the Cihristians, and were descended from converts to Isli^. 
Those Mahommedans who retained their religion under Ghristian 
rulers were known as Mudejars, a word of Arabic origin which 
has been interpreted as meaning “ those who remained ” or 
“ were left.” Until the 15th century they were numerous, and 
enjoyed free exercise of their rehgion, which was secured to them 
by capitulations and treaties. Their number had beep con¬ 
siderably diminished by the time of the conquest of Grah&da 
in 1492. By the terms of the capitulation of city freedqm. of 
worship was secured to the Mahommedans. But the policy 
of the Catholic sovereigns, who desired to establish unity of (aju 
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anraig their subjects, &nd the influence of the Church, soon led 
to violations of the treaty. The first Christian archbishop 
of Granada, Talavera, made some progress in converting the 
people peacefully. But at the end of 1499 Cardinal Jimenez 
insisted on adopting coercive measures. A rebellion endued, 
amd the Mahommedans were suppressed. Want of power, or 
Other obstacles, delayed the final extinction of tolerated Mahom- 
medanism in all parts of Spain, but by 1525 it was every¬ 
where suppressed. The last remains of it were crushed in 
Valencia, where the M^ommedans were furiously attacked 
by the Christian pea^ntry during the great agrarian revolt 
known as the Germania, 1520-1521. As they were dependent 
on the protection of the landlords, the Mahommedans were 
docile tenants, and their competition weighed heavily on the 
Christians. The same quality of industry remained to the 
Moriscos, and excited the envy of their Christian fellow 
countrymen. The feelings with which they w’ere regarded are 
admirably shown by Cervantes (who shored them to the full) 
in his “ Conversation of the Two Dogs." In 1568 the govern¬ 
ment of Philip II. ksued an edict, which ordered them to re¬ 
nounce all their Moori.sh ways of life .and to give up their children 
to be educated by Christian priests. The result was a rebellion 
in Granada, which was put down with great difficulty. The 
Moriscos were expelled from Granada and scattered over other 
parts of Spain. Many fled to Africa, where the more spirited 
among them took to piracy at Algiers and other ports. They 
still maintained relations with their kinsfolk in Spain, and the 
whole coast suffered from their incursions. The Moriscos entered 
into relations with other enemies of Spain, and notably, with 
France. Henry IV. included a plan for supporting a Morisco 
rebellion in the great scheme for the destruction of the Spanish 
monarchy, w'hich he was about to put into execution when he 
was murdered on the 14th of May 1610. These intrigues were 
known to the Spanish government and inspired it with terror. 
The expulsion of the whole body of Moriscos was derided on in 

1608, and the edict was published on the 22nd of September 

1609. The expulsion was carried out with peat cruelty. The 
number driven out has been variously estimated at 120,000 
or at 3,000,000. In some known cases the expelled Moriscos 
suffered martyrdom in Africa as Christians. A few were left in 
Spain as domestic slaves, and some contrived to return in secret. 
Ca6e.s of crypto-Mahommedunism continued to come before the 
Inquisition till the i8th century. 

^ The Moriscos of Spain : their Conversion and Expulsion, hy 
H. C. Lea (London, 190T). 

MORISON, JAMES AUGUSTUS COTTER (1832-1888), British 
author, was bom in London on the 20th of April 1832. Ills 
father, who had made a large fortune as the inventor and pro¬ 
prietor of ‘‘ Morison’s Pills," settled in Paris till his death in 1840, 
and Cotter Morison thus acquired not only an acquaintance with 
the French language, but a profound sympathy with France and 
French institutions. In later life he resided for some years in 
Paris, where his house was a meeting-place for eminent men of 
all shades of opinion. He was educated at Highgate pammar 
school and Lincoln College, Oxford. Here he fell under the 
influence of Mark Pattison, to whom his impressionable nature 
perhaps owed a certain over-fastidiousness that characterized 
his whole career. lie also made the acquaintance of the leading 
English Positivists, to whose opinions he became an ardent 
convert. Yet he retained a strong sympathy with the Roman 
Catholic religion, and at one time spent several weeks in, a 
Catholic monastery. One other peat influence appears in the 
admirable Life of Si Bernard, which he published in 1863—that 
of his friefifl Carlyle, to wrhom the work is dedicated, and with 
whose style it is strongly coloured. Meanwhile he had been a 
reptlar contributor, first to the literary Gaeette, edited by his 
friend John Morley, and then to the Saturday Review at its most 
b^lliafit eboch. slh 1868 he published a pamphlet entitled Irish 
Grimmeeritieray stated. In 1878 he published a volume on 
Gibbon in the “ Men of Letters ” series, marked by sound judg¬ 
ment ahff wiffe readlAg. This he followed up in 1882 with his 
Macktday in the same series. It exhibits, more clearly perhaps 


than any other of Morison’s works, both his merits and his 
defects. Macaulay’s bluff and strenuous character, his rhetorical 
style, his unphilosophical conception of history, were entirely 
out of harmony with Morison’s prepossessions. Yet in hi 
anxiety to do justice to his subject he steeped himself in Macau¬ 
lay till his style often recalls that which he is censuring. His 
brief sketch, Mme de MaitUentm; une itude (1885), and some 
magazine articles, were the only fruits of his labours in French 
history. Towards the close of his life he meditated a work 
showing the application of Positivist principles to conduct, 
Unfortunately, failing health compelled him to abandon the 
second or constructive part: the first, a brilliant piece of writing 
which attempts to show the ethical inadequacy of revealed 
religion and is marked in parts by much bitterness, was published 
in 1887 under the title of The Service of Man. He died in London 
on the 26th of February 1888. 

MORITZ, KARL PHILIPP (1757-1793), German author, was 
bom at Hamcln on the Weser on the isthof September 1757, of 
humble parentage. After receiving a scanty sclinoling, he was 
apprenticed to a hat-maker, but was later enabled to study 
philosophy at Erfurt and Wittenberg and in 1777 became teacher 
in a school at De.ssau. While on a tour through Italy in 1786 
he became acquainted with Goethe, who interested himself in 
him. On his return, he was appointed professor of archaeology 
and aesthetics, at the academy of art in Berlin, and in this city 
he died on the 20th of June 1793. Of Moritz's writings on 
aesthetic, archaeological and philosophical subjects, the little 
treatise Uber die bildende Nachahmung des Srhbnen (17H8; re¬ 
printed 1888) and Die GbUerlehre{ij()i; loth ed,, 1855, a reprint 
in Reclam's Vniversalbihliolhek, 1878) arc important; interesting, 
ton, are the accounts of his travels, Keisen eines Deutschen in 
England (1788; repr. 1903; also trans. into Eng.) and Keisen 
eines Deutschen in lialien (3 vols., 1792-1793). As an author he 
is best known by his two novels, Antm Reiser (1785-1790; new 
ed. by L. Geiger, 1886) and Andreas Harlknopf (1786), which 
are mainly autobiographical. 

9 oe K. F. Klischnig, Erinnerunpen aiis den :ehn leltien Lehens- 
jahren meines Freundes Anton Reiser (1704)1 V’arnhagcn von Ense, 
Denhwardigheiten. vol. iv.(i«38); ondM. Dessoir, Karl Philipp Morite 
als Aesthetilier (iS 8 g). 

M(MtLAIX, u town of wc.stem France, capital of an arron- 
dissement in the department of Finist^re, 37 m. E.N.F.. of Brest 
on the railway to Rennes. Pop. (1906), 13.875- Morlaix lies 
between 4 and 5 m. from the Enghsh Channel in a narrow valley 
where two small streams unite to form the Dossen, the channel 
of which forms its port. Below the town the river widens into 
an estuary, the mouth of which is commanded hy an old fortress, 
the Chateau du Taureau, built in 1542 to protect the town against 
the English. The railway from Paris to Brest crosses the valley 
on a striking two-storeyed viaduct some aoo ft. above the quays. 
Morlaix contains a considerable number of wooden houses of 
the 15lh, 16th and 17th centuries. These have large covered 
courts, with huge open fireplaces and carved wooden staircases, 
supported on pillars, leading from the court to the upper storeys. 

Morlaix has a sub-prefecture, tribunals of first instance and of 
commerce, a chamber of commerce, and colleges for boys and 
girls. The industries include the manufacture of tobacco 
occupying about 900 hands, tanning, brewing and the manufac¬ 
ture of casks, wooden siioes and candles; there is an active trade 
in grain, butter, oil-seeds, vegetables, leather, wax, honey and in 
horses and other livestock, which are exported by sea. The 
port, consisting of an outer tidal harbour and an inner basin, 
admits vessels drawing 17 ft. at spring tides and 12 ft. at neap 
tides. 

Judging by the numerous coins found on the spot, the site 
of Morlaix was probably occupied in the time of, the Romans. 
The counts of Leon held the lordship in the 12th century, but the 
dukes of Brittany disputed possession with them, and in 1187 
Heiuy II. of Enf^and, guardian of Arthur of Brittany, made him¬ 
self master of the town after a siege of several weeks. During 
the Hundred Years’ War Morlabc was held by the French and 
the English in turn, and pillaged by the latter in isaa. Mary 
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Queen of Scots, on her way to be married to the dauphin, made 
Holemn entry into Morlaix in 1548. The town having joined 
the League, the castle was taken by storm in the name of 
Henry IV. in 1594- 

HORLAND, QEIOROE (1763-1804), Engh^ painter of animals 
and rustic scenes, was bom in London on the a6th of June 1763. 
His grandfather, George H. Morland, was a subject painter, 
three of whose popular pictures were engraved by Watson and 
Dawe in 1769. The son, H. R. Morland, fathw of George, was 
also an artist and engraver, and picture restorer, at one time a 
rich man, but later in reduced cucumstances. His pictures of 
laundry-maids especially were very popular in their time, and 
were reproduced in mezzotint. They represented ladies of 
some importance who desired to be painted, according to the 
fashion of the day, engaged in domestic work, ifcrland’s 
mother was a Frenchwoman, who possessed a small independent 
property of her own; she is believed to have been the Maria 
Morland who exhibited twice at the Royal Academy in 1785 
and 1786, although some writers have .stated that Maria Morland 
was not the mother, but one of the sisters of George Morland. 

At a very early age Morland produced sketches of remarkable 
promise, exhibiting some at the Royal Academy in 1773, when 
he was but ten years old, and continuing to exhibit at the Free 
Society in 1775 and 1776, and at the Society of Artists in 1777, 
and then sending again to the Royal Academy in 1778,1779 and 
1780. His very earliest work, however, was produced even 
before that tender age, as his father kept a drawing which the 
boy had executed when he was but four years old, representing 
a coach and horses and two footmen. He was a student at the 
Royal Academy in early youth, but only for a very short time. 
From the age of fourteen he was apprenticed to his father for 
seven years, and by means of his talent appears to have kept the 
family together. He had opportunities at this time of seeing 
some of the greatest artists of the day, and works by old masters, 
but even then a strange repugnance for educated society showed 
itself, and no persuasion, for example, could ever allure him 
within reach of the Angerstein Gallery, where he would have been 
a welcome visitor. Before his apprenticeship came to an end, 
Romney offered to take Morland into his stuio for three years, 
with a salary of £300 a year, but the offer was rejected, and as 
soon as his freedom came, he left his dull, respectable home, with 
its over-strict discipline, and began a career of reckless prodi¬ 
gality which has hardly a parallel in art biography. In 1785 he 
was in France, whither his fame had preceded him, and where he 
had no lack of commissions, and in the following year he married 
Anne, the sister of William Ward, the engraver, and settled down 
in High Street, Marylebone. 

Mrs Morland was a beautiful and virtuous woman, and through¬ 
out the whole of her husband’s profligate career was deeply 
attached to him. It was at this time that he painted the six 
pictures known as the Laetitia series, engraved by J. R. Smith, 
and, ju.st preceding his marriage, four other didactic works, 
“The Idle and the Industrious Mechanic” and “The Idle 
Laundress and the Industrious Cottager,” engraved by Blake, 
had been produced by him. Shortly after his marriage Morland 
resided at Pleasant Passage, Hampstead Road, and at that 
time his reputation was rapidly increaang, while as he was the 
Bole vendor of his own productions, his expenditure, although 
very extravagant, was not beyond his income. Soon, however, 
he moved to Warren Place, and there, although he was making 
a thousand a year by his pictures, he lived at such an expensive 
rate that he began the series of financial difficulties which finahy 
ruined him. His wild frolics about town, and the prodigal line 
of conduct upon which he had entered, resulted in a heavy 
accumulation of debt, but in 1789 he set himself to clear off his 
encumbrances, and did so in fifteen months. He then removed 
to Leicester Square, later to Tavistogk Row, then to St Martin’s 
Lane, and finally to Paddington, and was at that time at the very 
height of his reputation. 

After moving to a larger house in Winchester Row, his fkandJ 
position became so embarrassed that he had to fly from his 
creditors into Leicestershire, when he indulged to the fuQ his 
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delight in animal life. After n year, howevtr, he returned to 
London and settled in Charlotte Street, when his difficulties 
inaeased, and time after time he bad to obtain letters of licence, 
in order to avoid being arrested by his creditors. At last, 
however, he had to cross the water, and change his {dace of abode 
from time to time, keeping it as secret as possible, and we bear 
of him at Lambeth, at ^t Sheen, in the Minories, Kentish 
Town, Soho, Newington, Kennington Green and Hackney, while 
he had numerous adventures in eluding the attention it those 
who desired to capture him. 

In t799 he escaped to the Isle of Wight, and settled down for 
some time at 'Farmouth, but returned to London at the end of 
the year, was arrested and sent to king’s bench prison, where he 
lived within the rules, occupying a small furnished bouse in St 
George’s Fields, but keeping his exact residence a secret. In 1802 
he was liberated, but in 1803 had to place himself in the custody 
of the Marshalsea, in order to avoid his creditors. Afterwards 
he visited Brighton and other places, and by his riotous livii^ 
brought himself to such a state of health that fits of an apoplectic 
nature became frequent, and he was for a time paralysed. On 
the 19th of October 1804 he was arrested by a publican and 
conveyed to a sponging-house, where, in attempting to make a 
drawing which could be sold in discharge of the debt, he was 
seized with a fit which proved the beginning of brain fever. He 
died on the 29th of the same month. His wife survived him only 
three days, the news of his death bringing on convulsive fits from 
which she died on the 2nd of November. Their remains were 
interred together in the burying-place of St James’s Chapel. 

The finest of his pictures were executed between 1790 and 1794, 
and amongst them his picture of the inside of a stable, in the 
National Gallery, may be reckoned as a masterpiece. His works 
deal with scenes in rustic and homely life, depicted with purity 
and simplicity, and show much direct and instinctive feeling for 
nature. His colouring is mellow, rich in tone, and vibrant in 
quality, but, with all their charm, his works reveal often signs 
of the haste with which they were painted and the carelessness 
with which they .were drawn. He had a supreme power of 
observation and great executive skill, and he was able to select 
the vital constituents of a scene and depict even the least inter¬ 
esting of subjects with artistic grace and brilliant representation. 
His pictures ore never crowded; the figures in them remarkably 
well-composed, often so cleverly grouped as to conceal any 
inaccuracies of drawing, and to produce the effect of a very 
successful composition. As a painter of English scenes he takes 
the very highest position, and his work is marked by a spirit 
and a dash, always combined with broad, harmonious colouring. 
Many of his best works have been well rendered in mezzotint by 
J. R. Smith, W. Ward, P. Dawe, G. Keating, S. W. Reynolds 
and other engravers. He exhibited regularly at the Royal 
Academy from 1784 down to 1804, but few of his academy 
pictures can be identified owing to the inadequate description of 
them afforded by their titles. 

Four bioi;raphles of him appeared shortly after his death, written 
by W. ColUns (iSoj), F. W. Blagdon (iHuo), J. Hassell (iSod) 
and George Dawe (1807). Later biographies are those by Ralph 
Itichardson (1895), J. T. Nettleship (1898) and G. C. Williamson 
(1904 and 1907). (G. C. W.) 

HORLANWELZ^a town of Belgium in the province of Hainaut, 
15 m. E. of Mons. It lies in the centre of the coal-mines district 
and has extensive foundries and ironworks. Pop. (1904), 8200. 

MOBLEY, BARONS AND EARLS OF. In 1299 William de 
Morley of Morley in Norfolk was summoned io parliament as a 
baron, and his son Robert (d. 1360) was a celebrated warrior, 
being largely responsible for the English victory at Sluys and 
fighting at Crefy. His descendant Robert, the 6th baron (d. 
1443), had no sons, but he left a daughter Alianore, who married 
Wilham Lovel (d. 1476), and Lovel was summoned to parliament 
as Lord Morley, ranking as the 7U1 holder of th« title. _ He left a 
son Henry, who was l^led in 1489, and Henry’s heir was his 
sister Alice, the wife of Sir William Parker (d. 1510), hereditary 
marshal of Ireland. Their son Henry Parker (1476-1556) 
became &e 10th baron, as he was summoned to the House (» 
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Lords as Lord Morley in 1533. He was a man of literary attain¬ 
ments and translated some of the writings of Plutarch, Boccaccio, 
Petrarch, Seneca, Gcero and others into English. Most of these 
are only found in manuscript, but his Tryumphes of Frounces 
Fetrarcke was published a second time in 1687. His eldest son 
Henry fd. 1553) died during his father’s lifetime, leaving a son 
Henry (d. 1577) who became nth Baron Morley on his grand¬ 
father’s dea^. His son Edward (d. 1618), one of the judges of 
Mary Queen of Scots, succeeded to the buony; and Edward’s 
son and successor was William Parker, 4th Lord Monteagle (q.v.). 
The barony of Morley remained united with that of Monteagle 
until the death of William’s grandson Thomas about 1686, when 
it^ell into abeyance. 

John Parker, 1st earl of Morley (1772-1840), only son of John 
Parker (1735-1788), who was created Baron Boringdon in 1784, 
but was no relation of the previous barons Morley, was a promi¬ 
nent supporter of Pitt and of Canning. In 1815 he was created 
earl of Morley. He was a public benefactor to Plymouth and its 
neighbourhood. He was succeeded by his son Edmund Henry 
Parker (1810-1864), whose son, Albert Edmund, the 3rd earl 
(1843-1905), was chairman of committees in the House of 
Lords from 1889 to 1905, after having been under-secretary for 
war and first commissioner of worlis. In 1905 his son, Edmund 
Robert (b. 1877), became 4th earl. 

MORLEY, O^ROE (1597-1684), English bishop, was born 
in London and educated at Westminster and Oxford. In 1640 
he was presented to the sinecure living of Hartfield, Sussex, and 
in the following year he was made canon of Christ Church and 
exchanged to the rectory of Mildenhall, Wiltshire. He preached 
before the Commons in 1642, but his sermon gave offence, and 
when in 1647 he took a prominent part in resisting the parlia¬ 
mentary visitation of Oxford University he was deprived of his 
canonry and living. Leaving England he joined the court of 
Charles II., and became one of the leading clerg)' at the Hague. 
Shortly before the Restoration he came to England on a highly 
successful mission to gain for Charles the support of the Presby¬ 
terians. In 1660 he regained his canonry, and soon became dean 
of Christ Church. In the same year he was consecrated bishop 
of Worcester. At the Savoy conference of 1661 he was chief 
representative of the bishops. He was translated to the see of 
Winchester in 1662. His works are few and chiefly polemical, 
f.g. The Bishop of Worcester’s Letter to a Friend forVindication of 
Himself from the Calumnies of Mr Richard Baxter (London, 
1662). 

MORLEY, HENRY (1822-1894), British man of letters, was 
bom in London on the 15th of September 1822. After unhappy 
experiences at English schools, he was sent to the Moravian 
school at Neuwied, whose system strongly influenced his sub¬ 
sequent theories of education. It was intended that he should 
follow his father’s profession of medicine, and in 1844 he bought 
a share in a practice at Madelcy, Shropshire. Plunged into debt 
by his partner’s dishonesty, he set up a small school for young 
children at Liscard, near Liverpool. His principle was to 
abolish all punishment, to make his pupils regard their work as 
interesting instead of repellent, and to form their character by 
appealing exclusively to higher motives. This schfime, carried 
out with much ingenuity, proved a complete success. Mean¬ 
while he had devoted his spare time to writing. His contri¬ 
butions to magazines attracted the notice of Charles Dickens, on 
whose invitation in 1851 he settled in London as a regular 
contributor to Household Words. He was also on the staff of the 
Examiner, which he edited from 1861 to 1867. Meanwhile he 
had devoted much research to a life of Palissy the Potter (1852), 
which was at the same time a picture of life in medieval France. 
Encouraged by its favourable reception, he followed it up with 
lives of Jerome Cardan (1854) and Cornelius Agrippa (1856), and 
subsequently of Clethent Marot (1870). His dramatic criticisms 
were reprinted in*t866 under the tille otM l^J^r ial of a London 
Playgoer, i 8 ^i-i 866 . In 1857 he t^asai itpBHilv ening lecturer 
in English hterature at King’s Collie, gMHHp865 became, in 
succession to David Mtu^, professor tt^Hlnsh literatures at 
Univetsity College, London. His First JKBSH/ En^ish Litera¬ 


ture (1873), a compehensive and useful manual, reached its 
34th thousand dunng the author’s lifetime. He published in 
1864 the first volume of a monumental history of English litera¬ 
ture entitled English Writers, which he eventually carried in 
eleven volumes down to the death of Shakespeare. He was 
indefatigable as a popularizer of good literature. After editing 
a standard text of Addison’s Spectator, he brought out a vast 
number of classics at low prices in Morley’s Universal Library, 
Cassell’s National Library, and the Carisbrooke Library. His 
ready speech, retentive memory, earnest purpose, and bright 
style made him perhaps the most popular lecturer of his day. 
His teaching work at University College was marked by equally 
extraordinary success. In 1882 he accepted a post that made 
great calls on his time and energy—the principalship of Univer¬ 
sity Hall. This institution was partly a place of residence for 
students of University College, and partly the home of Man¬ 
chester New College. During this time he rendered further 
services to the cause of education in London not only by his work 
on the council of University College, but by his advocacy of a 
teaching university for London. In 1889 he resigned the prin¬ 
cipalship of University Hall and his professorship at University 
Ciollege, and retired to Carisbrooke, Isle of Wight, intending to 
devote his leisure to the completion of the great task of his life, 
English Writers. But with his work only half achieved he died 
on the 14th of May 1894. 

MORLEY OF BLACKBURN, JOHN MORLEY, Vtscount 
(1838- ), English statesman and author, was bom at Black¬ 

burn on the 24th of December 1838, being the son of Jonathan 
Morley, surgeon. He matriculated at Lincoln College, Oxford, 
in 1856, and after taking his degree in 1859 came up to Ix)ndon 
with the determination of seeking distinction by literature. He 
almost immediately became editor of the moribund Literary 
Gazette, which not all his ability could preserve from extinction. 
Gradually, however, he became known as a philosopher and a 
Radical, and as one of the ablest and most incisive contributors 
to the literary and political press of the day. His sympathies as 
a thinker seem to bive been at this time cltiefly with Positivism, 
though he never embraced Comte’s doctrine in its hierarchical 
aspects; but he acquired a reputation as an agnostic, which 
became confirmed in the popular mind when he somewhat 
aggressively spelt God in one of his essays with a small “ g.” 
In 1868 he was editor for a short time of the daily Morning Star, 
which came to an end in t87o. In 1867 he succeeded G. H. 
Lewes in the editorship of the Fortnightly Review, which he con¬ 
ducted with brilliant success until 1883, when he was elected to 
parliament; he then assumed in exchange, but not for long, the 
lighter duties of the editorship of Macmillan’s Magazine. He 
had been connected with Messrs Macmillan since the commence¬ 
ment under his editorship, in 1878, of the “ English Men of 
Letters ” series, a collection of biographies of various merit, 
in which nothing is better than the editor’s Own contribution in 
his Life of Edmund Burke, itself an extension of his article in the 
9th edition of this encyclopaedia (1876). Since 1880 he had also 
been editor of the Pall Mail Gazette, which haef been turned into a 
Liberal paper (see Newspapers). 

In 1883 Mr Morley, who had twice unsuccessfully attempted to 
enter parliament, was returned for Newcastle-upon-Tyne at a 
by-election. The prestige thus acquired led to his presiding 
over a great Liberal congress at Leeds in the same, year; and, 
although the platform never seemed his natural element, the 
literary finish of his style and the transparent honesty of his 
reasoning rapidly gained him a prominent position in the House 
of Commons. When, in February 1886, Mr Gladstone returned 
to office as a Home Ruler, Mr Morley, who had never before held 
any public appointment, filled one of the most important posts 
in the cabinet as secretary for Ireland. He had always expressed 
his sympathy with the Irish Nationalist movement. He had no 
opinions to recant, no pledges to explain away. He is credited 
with an especial influence over Mr Gladstone in the matter of 
Home Rule, and in particular with having kept him steady in 
the Bill of 1886 to his original purpose of entirely separating the 
Irish ^m the British'It^slatore, a provision which pressure 
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from their own pttrty afterwards compelled both of them to 
abandon. After the aeveore defeat of the Gladstooian par^ dt 
die ^neral election of t 886, Mr Moiley led a life* divided between 
politics and letters until Mr Gladstone’s return to power in 1892, 
when he resumed his former office. He had been re-elected for 
Newcastle in circumstances entirely honourable to himself, a 
determined attempt having been made to exclude him in con¬ 
sequence of his resistance to an Eight Hours Labour Bill, of 
which he disapproved as an undue interierence in principle with 
the rights of adult labour. His constituents showed their 
appreciation of his integrity by returning him with a majority of 
1739; but the resistance to his views on the labour question went 
on in his constituency, and was assisted by Joseph Cowen’s 
persistent campaign in the principal Newcastle newspaper against 
^e general lines of Mr Morley’s somewhat doctrinaire and anti- 
imperialistic views on politics. The result was that at the 
election of 1895 he lost his scat, but soon found another in 
Scotland, for the Montrose Burghs. He had during the interval 
taken a leading part in parliament, but his tenure of the chief 
secretaryship of Ireland was hardly a success. The Irish gentry, 
of course, made things as difficult for him as possible, and the 
path of an avowed Home Ruler installed in office at Dublin 
Castle was baset with pitfalls. In the intestine disputes which 
agitated the Liberal party during Lord Rosebery’s adminis¬ 
tration, and afterwards, Mr Morley sided with Sir William 
Harcourt, and was the recipient and practically co-signatory 
of his letter resigning the Liberal leadership in December i8q8. 

Mr Morley’s activities were now again turned to literature, the 
political views most characteristic of him, on the Boer War in 
particular, being practically swamped by the overwliclming 
predominance of Unionism and Imperialism. His occasional 
speeches, however, denouncing the Government policy towards 
the Boers and towards the war, though not representing the 
popular side, always elicited a respectful hearing, if only for the 
eloquence of their language and the undoubted sincerity of the 
speaker. As a man of letters his work was practically concluded 
at this period, and may briefly be characterized. His position 
as a leading English writer had early been determined by his 
monographs on Voliaire (1872), Rousseau (1873), Diderot and the 
Encyclopaedists (1879) and Walpole (1 &&()). Burke 

as the champion of sound policy in America and (as Mr Morley 
deems) of justice in India, M'alpole as the pacific minister under¬ 
standing the true interests of his country, fired his imagination. 
His Life oj Oliver Cromwell (igoo) revises Gardiner as Gardiner 
revised Carlyle. The Life oj Cobden (iSSi) is an able defence of 
that statesman's views rather than a critical biography or a real 
picture of the period. Mr Morley's contributions to political 
journalism and to literary, ethical and philosophical criticism 
were numerous and valuable. They show great individuality of 
character, and recall the personality of John Stuart Mill, with 
whose mode of thought he had many affinities. As in letters, so 
in politics. A philosophical Radical of a somewhat mid-igth- 
century type, and highly suspicious of the later opportunistic 
reaction (in all its forms) against Cobdenite principles, he yet 
retained the respect of the majority whom it was his usual fate 
to find against him in English politics by the indomitable 
consistency of his principles and by sheer force of clmracter 
and honesty of conviction and utterance. 

After the death of Mr Gladstone Mr Morley was principally 
engaged upon his biography, until it was published in 1903. 
Representing as it does so competent a writer’s sifting of a mass 
of material, the Life of Gladstone was a masterly account of the 
career of the great Liberal, statesman; traces of Liberal bias were 
inevitable but are rarely manifest; and in spite of the a priori 
unlikelihood of a full appreciation of Mr Gladstone’s powerful 
religious interests from such a quarter, the whole treatment is 
characterized by sympathy and judgment. Among the coro¬ 
nation honours of 1902, Mr Morley was nominated an original 
member of the new Order of Merit; and in July rgo* he was 
presented by Mr Carnegie with the late Lord Acton’s valuable 
library, which, on the *oth of October, he in turn gave to the 
university of Cambridge. 


When Sic Henry CaimpbeU-fiannecinaa formed his cabinet 
at the end of 1905 he was made secretary of state for India. In 

this position be was oonspicoous inMay 1907 and afterwards for 
his firmness in sanctioning extreme measures for dealing with 
thf outbreak in India of alMming symptoms of sedition. Th myh 
he was bitterly attacked by some of the more extreme members 
of the Radical puty, on the ground of belying liis democratic 
principles in dealing with India, his action was generally recog¬ 
nized as combining statesn^ship with patience; and, though 
uncompromising in his attitude towards revolutionary propa¬ 
ganda, he showed bis popular sympathies by appointing two 
distinguished native Indians to the council, and taking steps for 
a decentralization of the administrative government. When gir 
Henry Campbell-Bannerman resigned in 1908 and Mr Asquith 
became prime minister, Mr Morley retained his post in the new 
cabinet; but it was thought advisable to relieve him of the burden 
imposed by a seat in the House of Commons, and he was trans¬ 
ferred to the upper house, being created a peer with the title 
of VLscount Morley of Blackburn. His subsequent career at 
the India office will always be associated with his extensive 
remodelling (1908-1909) of the system of government in India so 
as to introduce more fully the representative element (see India). 
Whatever might be the outcome of this crucial reform, the pre¬ 
paration and execution of Lord Morley’s scheme were carried 
through by him with a statesmanlike and philosopliic detach¬ 
ment, and in a spirit of balanced rea,son, which earned for him 
the increased respect of all parties in the state. (H. C'h.) 

MORLEY, SAMUEL (1809-1886), English manufacturer and 
politician, was born at Homerton, not then a part of london, on 
the 15th of October 1809, the youngest son of a Nottingham 
hosier. His father, John, and his uncle, Richard, were the 
founders of the already prosperous Nottingham firm of 1. & R. 
Morley, dealers in hosiery made in the cottages of the local 
knitters, and as early as 1797 they had opened a London ware¬ 
house, in the counting-room of which Samuel Morley began his 
career at sbtleen. On his father’s retirement in 1840 he became 
practical head of .the London concern, and when his brothers 
retired in 1855 sole owner. In i8fio he was sole owner also of the 
Nottingliam business. Under excellent management the busineas 
grew rapidly into the largest of the kind in the world, with huge 
mills at Nottingham and in Leicestershire and Derbyshire 
employing thousands of hands. In 186,s Morley was elected 
M.l’. for Noltingliiim, and from 1868-1885 he sat for one 
of the Bristol divisions. He was a strong Liberal and a 
whole-hearted supporter of Gladstone, who in 1885 ofllered him a 
peerage. He was one of the principal proprietors of the London 
Daily News, the chief Liberal organ of the period, and it was 
owing to him that its price was reduced from 3d. to id. and its 
lo.sses turned to great gains. Morley was a deeply religious 
man. Like his father before him, he was a Dissenter, and for 
many years he strongly opposed every scheme of state inter¬ 
ference with education. He was keenly interested in the temper¬ 
ance movement, and during the closing years of his life his 
public energies were chiefly confined to its promotion. His 
philanthropy was active, his charity widespread and munificent, 
and he was a model employer. He died on the 5th of September 
1886. His son, Arnold Morley (b. 1849), was Liberal M.P. for 
Nottingliam from 1880-1885, fot E^st Nottingham from 
1885-1895. From 1886-1892 he was chief Liberal whip, and from 
1892-1895 postmaster-general. 

Sec Edwin Hodder, Life of Samuel Morley (1887); Frederic M. 
Thomas, I. et R. Morley: a Record of a Hundred Years (1900). 

MORLEY, THOMAS (1557-1603), ICngUsh musical composer, 
was bom in 1557, as may be gathered from the date of his motet, 
“ Domine non est,” composed “ aetatis suae ig anno domini 
1576,” and preserved in Sadler’s Part-Books (Bodleian Library). 
He was a pupil of William Byrd, but nothing is known as to his 
origin and very little as to the incidents of hit career. In the 
account of the entertainments given at Elvetham by the earl of 
Hertford in 1591 in honour of Queen Elizabeth, it is stated that 
there was “ a notable consort of six Musitions,” whose music so 
pleased the queen “ that in grace and ffivour thereof, she gave 
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Lords as Lord Morley in 1533. He was a man of literary attain¬ 
ments and translated some of the writings of Plutarch, Boccaccio, 
Petrarch, Seneca, Gcero and others into English. Most of these 
are only found in manuscript, but his Tryumphes of Frounces 
Fetrarcke was published a second time in 1687. His eldest son 
Henry fd. 1553) died during his father’s lifetime, leaving a son 
Henry (d. 1577) who became nth Baron Morley on his grand¬ 
father’s dea^. His son Edward (d. 1618), one of the judges of 
Mary Queen of Scots, succeeded to the buony; and Edward’s 
son and successor was William Parker, 4th Lord Monteagle (q.v.). 
The barony of Morley remained united with that of Monteagle 
until the death of William’s grandson Thomas about 1686, when 
it^ell into abeyance. 

John Parker, 1st earl of Morley (1772-1840), only son of John 
Parker (1735-1788), who was created Baron Boringdon in 1784, 
but was no relation of the previous barons Morley, was a promi¬ 
nent supporter of Pitt and of Canning. In 1815 he was created 
earl of Morley. He was a public benefactor to Plymouth and its 
neighbourhood. He was succeeded by his son Edmund Henry 
Parker (1810-1864), whose son, Albert Edmund, the 3rd earl 
(1843-1905), was chairman of committees in the House of 
Lords from 1889 to 1905, after having been under-secretary for 
war and first commissioner of worlis. In 1905 his son, Edmund 
Robert (b. 1877), became 4th earl. 

MORLEY, O^ROE (1597-1684), English bishop, was born 
in London and educated at Westminster and Oxford. In 1640 
he was presented to the sinecure living of Hartfield, Sussex, and 
in the following year he was made canon of Christ Church and 
exchanged to the rectory of Mildenhall, Wiltshire. He preached 
before the Commons in 1642, but his sermon gave offence, and 
when in 1647 he took a prominent part in resisting the parlia¬ 
mentary visitation of Oxford University he was deprived of his 
canonry and living. Leaving England he joined the court of 
Charles II., and became one of the leading clerg)' at the Hague. 
Shortly before the Restoration he came to England on a highly 
successful mission to gain for Charles the support of the Presby¬ 
terians. In 1660 he regained his canonry, and soon became dean 
of Christ Church. In the same year he was consecrated bishop 
of Worcester. At the Savoy conference of 1661 he was chief 
representative of the bishops. He was translated to the see of 
Winchester in 1662. His works are few and chiefly polemical, 
f.g. The Bishop of Worcester’s Letter to a Friend forVindication of 
Himself from the Calumnies of Mr Richard Baxter (London, 
1662). 

MORLEY, HENRY (1822-1894), British man of letters, was 
bom in London on the 15th of September 1822. After unhappy 
experiences at English schools, he was sent to the Moravian 
school at Neuwied, whose system strongly influenced his sub¬ 
sequent theories of education. It was intended that he should 
follow his father’s profession of medicine, and in 1844 he bought 
a share in a practice at Madelcy, Shropshire. Plunged into debt 
by his partner’s dishonesty, he set up a small school for young 
children at Liscard, near Liverpool. His principle was to 
abolish all punishment, to make his pupils regard their work as 
interesting instead of repellent, and to form their character by 
appealing exclusively to higher motives. This schfime, carried 
out with much ingenuity, proved a complete success. Mean¬ 
while he had devoted his spare time to writing. His contri¬ 
butions to magazines attracted the notice of Charles Dickens, on 
whose invitation in 1851 he settled in London as a regular 
contributor to Household Words. He was also on the staff of the 
Examiner, which he edited from 1861 to 1867. Meanwhile he 
had devoted much research to a life of Palissy the Potter (1852), 
which was at the same time a picture of life in medieval France. 
Encouraged by its favourable reception, he followed it up with 
lives of Jerome Cardan (1854) and Cornelius Agrippa (1856), and 
subsequently of Clethent Marot (1870). His dramatic criticisms 
were reprinted in*t866 under the tille otM l^J^r ial of a London 
Playgoer, i 8 ^i-i 866 . In 1857 he t^asai itpBHilv ening lecturer 
in English hterature at King’s Collie, gMHHp865 became, in 
succession to David Mtu^, professor tt^Hlnsh literatures at 
Univetsity College, London. His First JKBSH/ En^ish Litera¬ 


ture (1873), a compehensive and useful manual, reached its 
34th thousand dunng the author’s lifetime. He published in 
1864 the first volume of a monumental history of English litera¬ 
ture entitled English Writers, which he eventually carried in 
eleven volumes down to the death of Shakespeare. He was 
indefatigable as a popularizer of good literature. After editing 
a standard text of Addison’s Spectator, he brought out a vast 
number of classics at low prices in Morley’s Universal Library, 
Cassell’s National Library, and the Carisbrooke Library. His 
ready speech, retentive memory, earnest purpose, and bright 
style made him perhaps the most popular lecturer of his day. 
His teaching work at University College was marked by equally 
extraordinary success. In 1882 he accepted a post that made 
great calls on his time and energy—the principalship of Univer¬ 
sity Hall. This institution was partly a place of residence for 
students of University College, and partly the home of Man¬ 
chester New College. During this time he rendered further 
services to the cause of education in London not only by his work 
on the council of University College, but by his advocacy of a 
teaching university for London. In 1889 he resigned the prin¬ 
cipalship of University Hall and his professorship at University 
Ciollege, and retired to Carisbrooke, Isle of Wight, intending to 
devote his leisure to the completion of the great task of his life, 
English Writers. But with his work only half achieved he died 
on the 14th of May 1894. 

MORLEY OF BLACKBURN, JOHN MORLEY, Vtscount 
(1838- ), English statesman and author, was bom at Black¬ 

burn on the 24th of December 1838, being the son of Jonathan 
Morley, surgeon. He matriculated at Lincoln College, Oxford, 
in 1856, and after taking his degree in 1859 came up to Ix)ndon 
with the determination of seeking distinction by literature. He 
almost immediately became editor of the moribund Literary 
Gazette, which not all his ability could preserve from extinction. 
Gradually, however, he became known as a philosopher and a 
Radical, and as one of the ablest and most incisive contributors 
to the literary and political press of the day. His sympathies as 
a thinker seem to bive been at this time cltiefly with Positivism, 
though he never embraced Comte’s doctrine in its hierarchical 
aspects; but he acquired a reputation as an agnostic, which 
became confirmed in the popular mind when he somewhat 
aggressively spelt God in one of his essays with a small “ g.” 
In 1868 he was editor for a short time of the daily Morning Star, 
which came to an end in t87o. In 1867 he succeeded G. H. 
Lewes in the editorship of the Fortnightly Review, which he con¬ 
ducted with brilliant success until 1883, when he was elected to 
parliament; he then assumed in exchange, but not for long, the 
lighter duties of the editorship of Macmillan’s Magazine. He 
had been connected with Messrs Macmillan since the commence¬ 
ment under his editorship, in 1878, of the “ English Men of 
Letters ” series, a collection of biographies of various merit, 
in which nothing is better than the editor’s Own contribution in 
his Life of Edmund Burke, itself an extension of his article in the 
9th edition of this encyclopaedia (1876). Since 1880 he had also 
been editor of the Pall Mail Gazette, which haef been turned into a 
Liberal paper (see Newspapers). 

In 1883 Mr Morley, who had twice unsuccessfully attempted to 
enter parliament, was returned for Newcastle-upon-Tyne at a 
by-election. The prestige thus acquired led to his presiding 
over a great Liberal congress at Leeds in the same, year; and, 
although the platform never seemed his natural element, the 
literary finish of his style and the transparent honesty of his 
reasoning rapidly gained him a prominent position in the House 
of Commons. When, in February 1886, Mr Gladstone returned 
to office as a Home Ruler, Mr Morley, who had never before held 
any public appointment, filled one of the most important posts 
in the cabinet as secretary for Ireland. He had always expressed 
his sympathy with the Irish Nationalist movement. He had no 
opinions to recant, no pledges to explain away. He is credited 
with an especial influence over Mr Gladstone in the matter of 
Home Rule, and in particular with having kept him steady in 
the Bill of 1886 to his original purpose of entirely separating the 
Irish ^m the British'It^slatore, a provision which pressure 
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professes to give the history of America from its first settlement 
by a colony of “ Jaredites ” from among the crowd dispersed by 
the confusion of tongues at the Tower of Babel down to the 
year 5 a.d. These settlers in course of time destroyed one an¬ 
other. In 600 B.c. Lehi, his wife, and four sons, with ten friends, 
all from Jerusalem, landed on the coast of Chile. Umo the 
death of Lehi, the divine appointment to the leadership of Nephi, 
the youngest son, roused the resentment of his elder brothers, 
who were inconsequence condemned to have dark skins and to be 
an idle, mischievous race, the “ I.amanites ” or North-American 
Indians. Between the Nephites and the bad Hebrews a fierce 
war was maintained for centuries, until finally, in spite of divine 
interi'cntion in the person of the risen Christ, who here founded 
a Church with the same organization “ as was enjoyed on the 
Eastern Continent,” the Nephites fell away from the true faith, 
and in 384 a.d. were nearly annihilated in a battle at the hill of 
Cumurah, in Ontario county. New York. Among the handful 
that escaped were Mormon and his son Moroni, the former of 
whom collected the sixteen books of records^ kept by successive 
kings and priests, into one volume, which on his death was supple¬ 
mented by his son with some personal reminiscences and by him 
buried in the hill of Cumorah, where he was divinely assured that 
the book would one day be discovered by God’s chosen prophet. 
This is Smith’s account of the book : it was a contention of the 
early anti-Mormons, now however discredited, that The Book of 
Mormon as publi.shed by Smith was rewritten with few changes 
from an unpublished romance, The Manuscript Found, written 
before 1812 by Solomon Spaulding’ (1761-1816), a rninister .and 
iron-founder who had become greatly interested in the pre¬ 
historic mounds of Ohio and wrote a romance to explain their 
origin and the Hebrew origin of the North-American Indians. 
The style of the book is poor; the speeches of primitive Indian 
chiefs are filled with the phraseology of the iqth-centurs' camp¬ 
meeting; there are long extracts from the Westminster tlon- 
fession, and a speech of Nephi coiitains a statement of doctrine 
which corresponds with heretical views held in Smith’s own time 
in the presbytery of Geneva, in which his home lay. 

The time was singularly favourable to the founding of a new 
sect: religious unrest imd reeeptiveness were previent; and 
western New York was the scene of the foundation of various 
new communities between 1789, when Jemima Wilkinson 
founded “ Jerusalem ” in Yates county. New York, and 1848, 
when the Fox sisters gave their first spiritualistic manifestatioti.s 
about ten miles from Joseph Smith's home. His book and his 
claim to divine authority, upheld by frequent revelations, soon 
drew many followers to Smith. A Church was formally organ¬ 
ized on the 6th of April 1830 at Fayette, Seneca county, New 
York; and in June a conference of about thirty mimbers met 
at Fayette. Smith and Cowdery had previously (May 1829) 
baptized each other, in alleged accordance with the instruc¬ 
tion of John the Baptist, who had ordained them, conferring 
“the priesthood of Aaron”; while Peter, James and John 
afterwards made them priests of “ the order of Melchisedec.” 

> It was supposed tluat Sidney Kiadon h,ad been a compositor in a 
PittsburK printing-oflice, that he had stolen Spaulding'.s manuscript 
from this office, or had made a surreptitious copy of it, and that 
he entered into a plot with Smith to use this material for a new liible. 
In support of this are vague stories of a mysterious visitor to Smith 
at the time he was making his translation; and the argument that 
Smith did not, and Rigdon did, know enough to get the Ixiok in 
shape, but there is no actual proof that Rigdon lived in Pittsburg 
or was employed in a pruiter’s shop there as early as when Spaulding’s 
" copy ” must have been left with the printer; and there is no evi¬ 
dence that Rigdon knew anything of Mormonisra until after the pub¬ 
lication of The Book o 1 Mormon. The discovery by Professor T. H. 
Fairchild, in 1884, in Honolulu ot a manuscript romance by Spaulding 
(now in the library of Oberlin College, Ohio), which did not agree at 
all in style or matter with The Book of Mormon, does not entirely 
settle the matter, as this romance is so different in character from the 
story read by Spaulding to some of his friends in 1811-1812, that if 
it was really Spaulding^s, it must have been a later work than The 
Manuscript Found. Even, however, if it be true that Smith used 
Spaulding’s storv. his own additions to it must have been large, for 
parts of the Book seem autobiographic, and one incident seems to be 
tosed on the anti-Masonic excitement prevalent in New York State 
after the disappearance of William Morgan in i8a6—ton years after 
the death of Solomon Spaulding. 


In October 1830 Smith sent out Parley Parker Pratt (1807- 
1857), Oliver Cowdery, Ziba Pttorson, and feta Whitmer, jun., 
as missionaries. One of their first converts, in Mentor, Lake 
county, Ohio, was Sidney Rigdon (1793-187^, whom Pratt had 
fomierly known, who had preached as a Baptist in iSig-iSaS—a 
part of this time in Pittsburg—and had then joined Alexander 
Campbell and Walter Scott in establishing the Disciples of 
Christ, and who was pastor of a church in Mentor. Rigdon was 
baptized, became a Mormon leader, and, after a “ revelation ” of 
December 1830, made a new translation of the Bible, in which 
prophecies of the coming of Joseph Smith and the nature of The 
Book of Mormon are iasertccl in the 50th chapter of Genesis and 
the 29th chapter of Isaiah respectively. This translation y;as 
not published until 1866 and is not in use in the Mormon churches. 
In January 1831 Smith, who had been “ persecuted ” in his New 
York home, where several lawsuits, all unsuccessful, had been 
brought against him, accompanied Rigdon to Ohio, where at 
Kirtland (a few miles south-west of Mentor), Lake county, Ohio, 
the preaching of the new sect was very successful, partly because 
Pratt and Rigdon were so well known to the Disciples in north¬ 
eastern Ohio. Smith at this time seems to have intended to 
mi.ke the New Jerusalem at Kirtland; there he established a 
gtneral store, a steam saw-mill and a tannery, bought land, 
platted a great city, and built a stone temple, which was con¬ 
secrated in 1836. But the church was “ persecuted ” again, 
especially by apostates; on the 25th of March 1832 Smith and 
Rigdon were tarred and feathered at Hiram,Porta^ county, 
where they were then living. In February 1834 the Church was 
fairly organized; already on the 8th of March 1833 Smith, 
Rigdon, and Frederick G. Williams had been styled the first 
presidency, and were entrusted with the keys of the last kingdom. 
About this time the licentiousness ot Smith might have led to the 
dissolution of the Church but for Brigham Young (1801-1877), a 
Vermont painter and glazier, who was baptized in 1832 and soon 
afterwards was ordained elder. Young’s indomitable will, per¬ 
suasive eloquence, executive ability, shrewdness and zeal soon 
made their influence felt, and, when a further step wM taken in 
1835 towards the organization of a hierarchy by the institution 
of Vhe quorum of the “ tweb'c apostles,” " who were sent out as 
proselytizing mis.sionaries among the “ gentiles,” Young was 
ordained one of the Twelve and despatched to preach through¬ 
out the eastern states. In 1836 the Kirtland Safety Society Bank 
was organized (in accordance with a “revelation” to Smith); 
as it was unchartered it issued notes under the name of “ The 
Kirtland Safety Society anti-BANK-ing Co.”; but in March 1837 
Rigdon and Smith, the secretly and treasurer, were charged 
with violating the state law against unchartered banks, tmd they 
were convicted in October; the society appealed, claiming that 
it was not a bank but an association, but in November the 
“bank” suspended payments and in Jan. 1838 Smith and Rigdon 
left the state for Missouri. In 1836-1837 there had been a deter¬ 
mined attempt to depose Smith and make David Whitmer head 
of the Church; Rigdon and Young successfully opposed this 
movement, which was hacked by Whitmer, Pratt, Williams and 
Harris. Probably in June 1837 (or in July 1838) there wm 
organized under the leadership of Captain “ Fear Not ” (David 
W. Patten) a band called “ The Daughter of Zion ” (see Mic. iv, 
13), the “ Big Fan ” (Jer. xv. 7), “ Brothers of Gideon,” and 
finely “ Sons of Dan,” or “ Danites ” (Gen. xlix. 17), bound 
to secrecy under penalty of death, and formed to punish all 
who opposed the Church and its supreme head. Numwous 
orimes and outrages were attributed to them.^ In the winter 

“ Higdon had formerly been well known and respected in Hiram, 
which was a stronghold of the Disciples; there he had taught Latin 
and Greek to the lather of Mrs James Abram Gaiffeld. 

* Young received at this time the title of “ The Lion of the Lord “; 
Lyman Wright and Parley Pratt, who also became apostles, were 
called respectively " The Wild Ram of the Moiyitains ” and " The 
Archer of Paradise." 

* The existence of this organization has been denied by Mormons, 
but there is abundant evidence that it did exist. See Linn, pp. 
212-214, and Bancroft, pp. 124-126; the Utter, friendly to the 
Mormons, says (p. 124) that of the existence of the Danites "thero 
is no question.” 
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of 1830-1831 Pratt, Cowdary and two others had gone as far west 
as Jackson county, Miasouri; in June 1831 Rigdon and Smith 
joined them there near wdiat is now Independence and (in August) 
laid oomer-stones of Zion and of a Mormon temple; thereafter 
Mormon immigration to Missouri increased rapidly; and in the 
early part of 1838 Smith and Kigdon fled to the new settlement 
called Far West (now Kerr) in Caldwell county, Missouri, which 
had been made in 1836-1837. Thither many of the saints had 
taken refuge, hating been forcibly driven' from Independence 
and Big Blue in November and December 1833, and having been 
induced to remove from Clay county after staying there in 
1833-1836. In Caldwell and Davies counties Smith’s troubles, 
however, continued to increase. His profligacy had repelled 
many of his leading supporters and bred internal dissensions, 
while from the outside the brethren were harassed and threatened 
by the steadily growing hostility of the native Missourians. At 
Far West on the 4th of July 18,38 Rigdon preached his “ salt 
•sermon” from Matt. v. 13, urging his hearers to wage “a 
war of extermination ” on those who disturbed them. To such 
a height did the conflicts with the “ gentiles ” grow that they 
assumed the proportions of a civil war, and necessitated the 
calling out of the state militia. A company of Danites from 
Far West put some Missourian militia to flight but lost their 
own leader Captain Patten; the gentiles then attacked a Mormon 
settlement at Hawn's Mill (near Far West) and killed in cold 
blood about a score of the Mormons. Late in October Far 
West surrendered to an overwhelming force of militia. Smith 
and Rigdon with others were arrested and imprisoned on a charge 
of treason, murder and felony, and their followers to the number 
of 15,000 crossed over into Illinois and .settled near Commerce, 
Hancock county. Smith, who succeeded in escaping from 
custody, had rejoined the Mormons in Illinois, and there they 
were cordially welcomed, especially by the politicians of both 
parties, who hoped to secure the Mormon vote in the presidential 
campaign of 1840; and when they founded (on the site of Com¬ 
merce) the city of Nauvoo, they readily obtained (Dec. 1840) 
from the state legislature a charter which made the city practi- 
caUy independent of the state government and gave Smith 
nearly unlimited civil power. He organissed a military body 
called the Nauvoo Legion (also incorporated by the legislature), 
of which he was commander, being commissioned ” lieutenant- 
general ” by the governor of Illinois in 1841; Smith allowed Dr 
John C. Bennett, an Illinois politician and a new convert, to be 
the city’s first mayor. Foundations of a new temple were laid 
on the 6th of April 184X and the temple (83 by 128 ft.) was 
dedicated on the ist of May 1846. The city grew very' rapidly; 
a university of the city of Nauvoo was established, among its 
professors being Rigdon and Orson Pratt (t8n-i88j), a mathe¬ 
matician, who was called “ The Gauge of the Law.” In 1842 
Smith was charged with instigating an attempt, made by 0 . P. 
Rockwell, a Mormon of Nauvoo, to assassinate ex-Governor 
L. W. Boggs of Missouri; it was impossible to bold either Rock¬ 
well or Smith after their indictment and arrest, since tlie N auvoo 
municipal court had the power to determine cases of haieas 
corpus ; the influence of Dr Bennett, who had quarrelled with 
Smith, was not strong enough to outweigh the power of the 
Mormon vote with the state authorities, and Smith was not held 
when in June 1843 he was arrested on the old charge of treason¬ 
able acts committed in Missouri. His downfall was brought 
about in a very different matmer. 

The Book of Mormon had forbidden polygamy : “ There shall 
not any man have save it be one wife, and concubines he shall 
have none, for I the Lord God delighteth in the chastity of 
women. . . . For if I win, saith the Lord of Hosts, raise up seed 
unto me, I will command my people, otherwise they shall hearken 
unto these things.'' The conditional clause may inditate that 
Smith from the first had intended to polygamy a part of the 

> One of ^ early ohaM|aagainst the Mormons In Missouri was 
that th«rfMMtcd free neHmand mulattoes to settle with them; 
and tiUmeRer than any d^B|w their religious teachings may liave 
been nkfSrst source of to them. 

' SilM wlecisms are n^Vfte%ient in the Mormon Bible. 


creed of the ChurcL There is some evidence that even in Ohio 
polygamy had be«i secretly practised by Smith and less probably 
by other elders. In Illinois there seems to have been no secret 
about Smith’s cohabiting with other, women. On the 12th 
of July 1843 he hod a revelation expressly establishing and 
approving polygamy. This revelation was not published officially 
until 1852, but its purport immediately became known in 
Nauvoo and aroused great indignation. Dr R. D. Foster, whose 
wife Smith seems to have coveted, and whom Smith had accused 
of theft and immorality, William Law and Wilson Law, wealthy 
Canadian converts, and Sylvester Emmons, a member of the 
council, established a newspaper the Expositor, which was to 
work for the repeal of the city charter, “ to correct the abuse of 
the unit power, to advocate, disobedience to politicid revelations ”; 
the first and only number (June 7,1844) told of Hyrum Smith’s 
reading to the council the “ revelation on the eternity of the 
marriage covenant, including plurality of wives,” of Joseph 
Smith’s methods and success in winning spiritual wives, and of 
the prophet’s political ambitions. The city council tried the 
editors of the Expositor, the Smiths denying the “ revelation ” 
on plural marriage, and on the loth of June the Expositor printing 
office was razed. Foster and the Laws fled to Carthage. There 
was a general uprising against the Mormons and Smith put 
Nauvoo under martial law; but his most able lieutenants were 
absent,” the legion surrendered its arms, and Joseph and ll)'rum 
Smith and others were arrested on the charge of treason (June 
25, 1844) and were imprisoned at Carthage. On the night of 
the 27th a mob, with the collusion of the militi.3 guard, broke into 
the prison and shot the two brothers dead. 

Rigdon, the survivor of the first pre.sidency, and Brigham 
Young, who were absent from Illinois at the time of Smith’s death, 
were rivals for Smith’s place; Young succeeded in having the 
Council of Twelve, of which he was head, made the supreme 
authority, and then had Rigdon '• tried for threatening treason 
and “ cut off from the Church.” Young had still to meet the 
opposition of Joseph Smith’s family, who claimed for his son, 
Joseph, the right of suecession, and for a time supported the 
claims of James J. Strang (1813-185O) of Wisconsin, who had 
been baptized in February 1844, who told of revelations he 
had received, who settled with his followers on Beaver Island, 
Michigan, in 1847, was crowned “ King of Zion ” there in July 
1850, and was killed by some of his followers in June i8j6, 
when his kindgom broke up. In January 1845 the Nauvoo city 
charter was repealed; hostility and .suspicion against the Mormons 
increased; there were ‘‘ burnings” of Mormon property in the 
outlying country and retaliation by the Nauvoo Legion under a 
pro-Mormon sheriff; a commission of four meniliers (including 
Stephen A. Douglas), appointed by the governor, arranged with 
the Mormon authorities in October 1845 that they should all 
leave the state next spring. In May and June 1846 most of the 
Mormons left Nauvoo; in September the city was cannonaded 
and it again surrendered to the gentiles. 

Five companies of Mormon volunteers joined the force under 
Colonel Stephen W. Kearny which marched to California in the 
winter of 1846-1847; but this was rather in the nature of assist¬ 
ance from the general government, which provided for their 
western transportation, than a proof of Mormon patriotism. An 
exploring party under Brigham Young entered (July 24, 1847) 
the Great Salt Lake valley and chose it as a place for their new 
city. Young then returned to winter quarters, near what is 
now Florence, Nebraska, and there on the 5th of December 1847 
was chosen president as Smith’s successor. Under his leader¬ 
ship, and in accordance with a scheme “ revealed ” to him and 
announced in January 1847, the march was organized in a 

* Brigham Young. Orson Pratt, and others of the Twelve were 
campaigning for Smith's candidacy for president of -the United 
States, a campaign which he had undertaken because neither Henry 
Clay nor John C. Calhoun would give him satisfactory pledges as to 
the attitnde he would take toward the Mormons if elected resident. 

* Rigdon attempted, with brief success, to establish in Httsburg 
a Church of Christ, independent of the latter Day Saints, but based 
on much the same plan. He spent his last years at Friendship. 
Allegany county, New York. 
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masteriy way; tbe main body, for instance, in its trip across the 
prairies made flour in a mill built by Young and reaped grain 
sowed months before by an advance guard. The first migration 
arrived in Sah Lake City in September, and the population of 
'Uie new settlement before the dose of 1848 was about 5000. 
The city did not prosper, however, during the first few years of 
its settlement; but in 1849 and 1850 it became a d^pot and 
outfitting place for the immigrants to California in the gold 
excitement. The great improvement of the country under 
systematic irrigation (here first used on a large scale in the 
United States) was another factor in the industrial growth of 
the settlement. As early as 1837 Mormon missionary work 
had begun in Great Britain, and many foreign converts had 
immigrated to Ohio, Missouri and Illinois; in December 1847, 
in a “ general epistle ” to the Church, Young urged all Mormons 
in Europe to emigrate as speedily as possible; lac British saints 
immigrated in February 1848; a general “emigrating fund” 
was established in 1849, and the Perpetual Emigration Fund 
Company was incorporated in 1850; but in 1855 when there were 
4425 emigrants, according to the British agency, as a result of 
an attempt to cut down expenses, proper provision was not 
made for their transportation from Iowa City, only hand-carts 
or push-carts being supplied, and one-sixth of a parly of 400 
died of starvation or exhaustion in a winter march across the 
plains. 

When the Mormons first went west they thought they would 
escape from the jurisdiction of the United States, but the Treaty 
of Guadalupe Hidalgo at the dose of the Mexican War trans¬ 
ferred the region to the United States. In March 1849 a conven¬ 
tion at Salt Luke City organized the “ State of Deseret,” of 
which Brigham Young was elected governor; a general assembly 
meeting in July sent a delegate to the Federal Congress and 
asked through Stephen A. Douglas for admission into the Union 
as a state or as a territory; and on the 9th of September 1850 
Utah was admitted as a territory, of which Young became 
governor. He forced three non-Mormon district judges to leave 
the territory in 1851, and by his open opposition to Lieut.-Colonel 
Edward Jenner Steploc, U.S.A., who was stationed in Salt Lake 
City in the winter of 1854-1855 with about 300 soldiers on the way 
to California, and who was appointed governor of Utah in 
December 1854, forced Steptoe to decline the nomination. In 
1855-1856 actual violence seems to have been offered to Judge.s 
George B. Stiles and W. W. Drummond; and about the same 
time Federal Indian agents in Utali complained that Mormon 
missionaries to the Indians were rousing them to hostilities 
against the United States. The defiant attitude of the Mormon 
Church towards the United States was thus being continually 
brought to the notice of the Federal authorities by official reports 
and by officials fugitive from Utah; and at the same time popular 
sentiment was stirred against Mormonism by constant rumour of 
violence in Utah against non-Mormons and apostates and by 
the official publication, in August 1852, of the “ revelation on 
the eternity of the marriage covenant, including plurality of 
wives.” In 1853 Young put down autocratically the “ Gladden- 
ites,” followers of Gladden Bishop, who opposed polygamy. In 
1856 the Mormon “ Reformation ” had begun: its principal 
factors were an elaborate system of confession to missionaries of 
the Church; the apparent inspiration by the Church of assassina¬ 
tion of any suspected of hostility to the Church, of opposition 
to the ambition of its leaders, or of an intention to escape from 
Utah and the control of Young; and the doctrine of “ blood 
atonement,” which was introduced by Jedediali Morgan Grant 
(1817-1856) and by which the only remission for certain sins 
was the shedding of the sinner's blood, so that, according to 
Brigham Young, “ rutting people off from the earth ... is to 
save them, not to destroy them.” Many outrages were com¬ 
mitted by a Mormon band of desperadoes who called themselves 
“ Wolf-hunters.” Young's agents doubtless killed William P. 
Parish of Springville, Utah, early in 1857, apparently because 

was planning to rebtove to California; at alMut the same time 
a party of six, including two brothers named Aikin, travelling 
from ^ Francisco were ane-sted as spies, were' acquitted, and 


then were attacked in their'camp and murdered, one at tract 
by an assassin who claimed that Young had given him the 
order; and at Mountain Meadows in Washington county, in the 
south-western part of Utah, on the nth of September 1857, 
aljout 120 immigrants on their v/ay to southern California, 
having been atta^d four days before by Indians and Mormons 
and hirving made a bold defence, were tricked by a flog of truce 
carried by Mormons, who pretended to be a rescuing party, and 
were kill^ by armed Mormon troops,^ seventeen of the younger 
children being spared.. 

In 1857 President Buchanan ^ appointed Alfred Cumroms 
(then superintendent of Indian affairs on the Upper Missouri 
as governor of the territory in pdace of Young, and sent 1500 men 
to Utah under Colonel Albert Sidney Johnston. On the isthof 
September Young issued a proclamation forbidding all armed 
forces from entering the territory, calling to arms tdl forces in 
the territory, and declaring martial law. On the 5th and 6th 
of October a band of mounted Mormons under Major Lot Smith 
captured and burnt three supply-trains of the Federal troops; 
soon afterwards 800 oxen were cut out from another supply-train 
and were driven to Salt Lake City. The majn body of the 
Federal troops under Colonel Johnston went into winter quarters 
in November at Black’s Forks, near Fort Bridger. But in the 
spring of 1858, through the intervention of Thomas L. Kane of 
Pennsylvania, who had probably been baptized by Young in 
1847 and seems to have been a Mormon agent in the east, and 
who now received letters of authority from President Buchanan, 
the Mormons were induced to make a merely formal submission 
to Federal authority. Governor Gumming acquiesced in this 
settlement of affairs, by which the actual victory was with the 
Saints. A peace commission sent to Utah in the summer of 
1858 carried to the Mormons a presidential proclamation by 
which they received pardon for their treason. Practically all 
the Federal troops were withdrawn from Utah in the summer of 
i860; soon afterwards Governor Gumming left the territory to 
join the Confederate army. One of his immediate successors, 
John W. Dawson of Indiana, late in 1S61 was forced to leave the 
territory, having'been terribly beaten by several Mormons who 
professed (with apparent truth) to avenge an insult to a woman. 
In 1862, because the Mormons were suspected of sympathizing 
with the Confederate States, Colonel P. E. Connor, in command 
of the military district of Utah (and Nevada), actually marched 
United States troops into Salt Lake City. Governor Stephen S. 
Harding, appointed in 1862, proved less tractable than previous 
governors; a mass meeting in March 1863 undertook to secure 
his removal; and in June he and a Federal judge were displaced, 
possibly by the influence of Young (whom Harding had arrested 
for polygamy btt who was not indicted), through capitalists 
interested in western mail-express and telegraph projects. The 
Church became less hostile to the Federal government toward 
the close of the Civil War, as it became apparent that the 
Confederacy was to be defeated. 

Young made a successful effort in 1868-1869 to assure the 
industrial and commercial control of Utah : after Colonel Connor 
established Camp Floyd in tlus immediate vicinity of Salt Lake 

^ There is no positive proof that this massacre was ordered by 
the authorities. John Doyle I.ee, who was executed in 1877 for 
the massacre, was a prominent Mormon, had been " adopted ” as 
a spiritual son of Brigham Young in Nauvoo, was one of the 
founders of Provo and other Mormon settlements in sonthem Utah, 
a probate judge, afterward.s a member of the territorial legislatnse, 
and his statement implicates the Church. Lee said that be was 
sacrificed to justice. The only charge against the immigrants 
seems to have been that they were from Arkansas, and that all 
Arkansans had forfeited their lives because it was in Arkansas (near 
Van Buren) that Parley Parker Pratt, the Mormon Isaiah, was 
hilled on the ijth of May 1837 by Hector H. McClean, with whose 
wile Ihatt had eloped. It seems probable that sentiment was 
aroused against the Arkansans by false stories of their poisoning 
wells, burning fences, &c. 

Buchanan's message (Doc, 8, 1837) statia^ that Young and 
his followers apparenuy inttoi^d " to come into collision with 
the govornment of the Unitai-btates " and his sending troops to 
Utah were considered by his crisps as attempts to create an issue 
which would overshadow the slavery question and to draw away 
from the army an important force. 
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of 1830-1831 Pratt, Cowdary and two others had gone as far west 
as Jackson county, Miasouri; in June 1831 Rigdon and Smith 
joined them there near wdiat is now Independence and (in August) 
laid oomer-stones of Zion and of a Mormon temple; thereafter 
Mormon immigration to Missouri increased rapidly; and in the 
early part of 1838 Smith and Kigdon fled to the new settlement 
called Far West (now Kerr) in Caldwell county, Missouri, which 
had been made in 1836-1837. Thither many of the saints had 
taken refuge, hating been forcibly driven' from Independence 
and Big Blue in November and December 1833, and having been 
induced to remove from Clay county after staying there in 
1833-1836. In Caldwell and Davies counties Smith’s troubles, 
however, continued to increase. His profligacy had repelled 
many of his leading supporters and bred internal dissensions, 
while from the outside the brethren were harassed and threatened 
by the steadily growing hostility of the native Missourians. At 
Far West on the 4th of July 18,38 Rigdon preached his “ salt 
•sermon” from Matt. v. 13, urging his hearers to wage “a 
war of extermination ” on those who disturbed them. To such 
a height did the conflicts with the “ gentiles ” grow that they 
assumed the proportions of a civil war, and necessitated the 
calling out of the state militia. A company of Danites from 
Far West put some Missourian militia to flight but lost their 
own leader Captain Patten; the gentiles then attacked a Mormon 
settlement at Hawn's Mill (near Far West) and killed in cold 
blood about a score of the Mormons. Late in October Far 
West surrendered to an overwhelming force of militia. Smith 
and Rigdon with others were arrested and imprisoned on a charge 
of treason, murder and felony, and their followers to the number 
of 15,000 crossed over into Illinois and .settled near Commerce, 
Hancock county. Smith, who succeeded in escaping from 
custody, had rejoined the Mormons in Illinois, and there they 
were cordially welcomed, especially by the politicians of both 
parties, who hoped to secure the Mormon vote in the presidential 
campaign of 1840; and when they founded (on the site of Com¬ 
merce) the city of Nauvoo, they readily obtained (Dec. 1840) 
from the state legislature a charter which made the city practi- 
caUy independent of the state government and gave Smith 
nearly unlimited civil power. He organissed a military body 
called the Nauvoo Legion (also incorporated by the legislature), 
of which he was commander, being commissioned ” lieutenant- 
general ” by the governor of Illinois in 1841; Smith allowed Dr 
John C. Bennett, an Illinois politician and a new convert, to be 
the city’s first mayor. Foundations of a new temple were laid 
on the 6th of April 184X and the temple (83 by 128 ft.) was 
dedicated on the ist of May 1846. The city grew very' rapidly; 
a university of the city of Nauvoo was established, among its 
professors being Rigdon and Orson Pratt (t8n-i88j), a mathe¬ 
matician, who was called “ The Gauge of the Law.” In 1842 
Smith was charged with instigating an attempt, made by 0 . P. 
Rockwell, a Mormon of Nauvoo, to assassinate ex-Governor 
L. W. Boggs of Missouri; it was impossible to bold either Rock¬ 
well or Smith after their indictment and arrest, since tlie N auvoo 
municipal court had the power to determine cases of haieas 
corpus ; the influence of Dr Bennett, who had quarrelled with 
Smith, was not strong enough to outweigh the power of the 
Mormon vote with the state authorities, and Smith was not held 
when in June 1843 he was arrested on the old charge of treason¬ 
able acts committed in Missouri. His downfall was brought 
about in a very different matmer. 

The Book of Mormon had forbidden polygamy : “ There shall 
not any man have save it be one wife, and concubines he shall 
have none, for I the Lord God delighteth in the chastity of 
women. . . . For if I win, saith the Lord of Hosts, raise up seed 
unto me, I will command my people, otherwise they shall hearken 
unto these things.'' The conditional clause may inditate that 
Smith from the first had intended to polygamy a part of the 

> One of ^ early ohaM|aagainst the Mormons In Missouri was 
that th«rfMMtcd free neHmand mulattoes to settle with them; 
and tiUmeRer than any d^B|w their religious teachings may liave 
been nkfSrst source of to them. 

' SilM wlecisms are n^Vfte%ient in the Mormon Bible. 


creed of the ChurcL There is some evidence that even in Ohio 
polygamy had be«i secretly practised by Smith and less probably 
by other elders. In Illinois there seems to have been no secret 
about Smith’s cohabiting with other, women. On the 12th 
of July 1843 he hod a revelation expressly establishing and 
approving polygamy. This revelation was not published officially 
until 1852, but its purport immediately became known in 
Nauvoo and aroused great indignation. Dr R. D. Foster, whose 
wife Smith seems to have coveted, and whom Smith had accused 
of theft and immorality, William Law and Wilson Law, wealthy 
Canadian converts, and Sylvester Emmons, a member of the 
council, established a newspaper the Expositor, which was to 
work for the repeal of the city charter, “ to correct the abuse of 
the unit power, to advocate, disobedience to politicid revelations ”; 
the first and only number (June 7,1844) told of Hyrum Smith’s 
reading to the council the “ revelation on the eternity of the 
marriage covenant, including plurality of wives,” of Joseph 
Smith’s methods and success in winning spiritual wives, and of 
the prophet’s political ambitions. The city council tried the 
editors of the Expositor, the Smiths denying the “ revelation ” 
on plural marriage, and on the loth of June the Expositor printing 
office was razed. Foster and the Laws fled to Carthage. There 
was a general uprising against the Mormons and Smith put 
Nauvoo under martial law; but his most able lieutenants were 
absent,” the legion surrendered its arms, and Joseph and ll)'rum 
Smith and others were arrested on the charge of treason (June 
25, 1844) and were imprisoned at Carthage. On the night of 
the 27th a mob, with the collusion of the militi.3 guard, broke into 
the prison and shot the two brothers dead. 

Rigdon, the survivor of the first pre.sidency, and Brigham 
Young, who were absent from Illinois at the time of Smith’s death, 
were rivals for Smith’s place; Young succeeded in having the 
Council of Twelve, of which he was head, made the supreme 
authority, and then had Rigdon '• tried for threatening treason 
and “ cut off from the Church.” Young had still to meet the 
opposition of Joseph Smith’s family, who claimed for his son, 
Joseph, the right of suecession, and for a time supported the 
claims of James J. Strang (1813-185O) of Wisconsin, who had 
been baptized in February 1844, who told of revelations he 
had received, who settled with his followers on Beaver Island, 
Michigan, in 1847, was crowned “ King of Zion ” there in July 
1850, and was killed by some of his followers in June i8j6, 
when his kindgom broke up. In January 1845 the Nauvoo city 
charter was repealed; hostility and .suspicion against the Mormons 
increased; there were ‘‘ burnings” of Mormon property in the 
outlying country and retaliation by the Nauvoo Legion under a 
pro-Mormon sheriff; a commission of four meniliers (including 
Stephen A. Douglas), appointed by the governor, arranged with 
the Mormon authorities in October 1845 that they should all 
leave the state next spring. In May and June 1846 most of the 
Mormons left Nauvoo; in September the city was cannonaded 
and it again surrendered to the gentiles. 

Five companies of Mormon volunteers joined the force under 
Colonel Stephen W. Kearny which marched to California in the 
winter of 1846-1847; but this was rather in the nature of assist¬ 
ance from the general government, which provided for their 
western transportation, than a proof of Mormon patriotism. An 
exploring party under Brigham Young entered (July 24, 1847) 
the Great Salt Lake valley and chose it as a place for their new 
city. Young then returned to winter quarters, near what is 
now Florence, Nebraska, and there on the 5th of December 1847 
was chosen president as Smith’s successor. Under his leader¬ 
ship, and in accordance with a scheme “ revealed ” to him and 
announced in January 1847, the march was organized in a 

* Brigham Young. Orson Pratt, and others of the Twelve were 
campaigning for Smith's candidacy for president of -the United 
States, a campaign which he had undertaken because neither Henry 
Clay nor John C. Calhoun would give him satisfactory pledges as to 
the attitnde he would take toward the Mormons if elected resident. 

* Rigdon attempted, with brief success, to establish in Httsburg 
a Church of Christ, independent of the latter Day Saints, but based 
on much the same plan. He spent his last years at Friendship. 
Allegany county, New York. 
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tolerfttit^ib of religious sentiment is guaranteed. No inhabitant 
of this stgte shall ever be molested in persbn or property, on 
account of :his or her mode of religious worship; but polygamous 
or plural marriages are for ever prohibited.” In March 1896 the 
escheated property of the Church still in possession of the 
United States government was restored, but the Church was 
not again incorporated, its legal business being transacted by 
its president as trustee-in-trust for the body of religious wor¬ 
shippers known as the Church of Jesus Christ of Latter-Day 
Saints; each ward of the Church has, however, been incorporated, 
and its bishop is its executive head. In 1898 President Woodruff 
died and was succeeded by Lorenzo Snow (1814-1901), a native 
of Ohio, converted to Mormonism in 1836. In 1898 Brigham 
Henry Roberts (b. 1857), an Englishman by birth and a Mormon 
leader, was elected to Cqngress from Utah; as he had three wives 
there was objection to his taking his seat in 1899 in the 56th 
Congress; and on the sjth of Januar)' 1900 by a vote of 268 to 
50 he was excluded from his seat. In 1903 Reed Smoot (b. 1862), 
an apostle of the Church, was elected to the United States 
Senate, where there was an attempt to exclude him (not on the 
ground that he was a polygamist, for there was no suspicion of 
his having violated the law, but because the apostles of the 
Church still advocated polygamy); the Senate Committee on 
Privileges and Elections reported in favour of his exclusion; 
but on the 20th of February 1907 the Senate voted against his ex¬ 
clusion (42-28). According to Senator Smoot there were in 1906 
not more than 500 householders in Utah who were polygamous; 
only six of the twelve apostles, and only one chosen since April 
1900, were polygamous; and of the fourteen general authorities 
chosen between 1890 and 1906 twelve were monogamists. 
Joseph Fielding Smith (b. 1838), a nephew of the prophet, being a 
son of Hyrum Smith, succeeded to the presidency in 1901; he 
was a polygamist, and in March 1907, soon after the birth of 
what was said to be his forty-third child, he pleaded guilty when 
charged with breaking the law against polygamy and was fined 
$300, 

The growth of the l-uttcr-Day Saints has been largely in 
foreign countries. Missionary work in southern Canada was 
begun in 1833 by Orson Pratt, and in 1836 his brother. Parley 
P. Pratt, organized a mission in Toronto; in 1837 the work was 
begun in Liverpool, which is .still the headquarters in Great 
Britain; in Ireland the work met with little success; from 
Germany missionaries were expelled in 1851 and in 1853; the 
Booh of Mormon was translated into Italian by Lorenzo .Snow 
in 1852; a Hawaiian version was made in 1856 by George Q. 
Cannon; and the missions in Scandinavia were begun about 
1850. In the earlier years of the Church all converts were 
urged to migrate to Utah, and the glowing accounts of life there 
doubtless increased their number; the later policy of the 
Church, to which it was forced after 1887, when the Perpetual 
Emigration Fund was dissolved and assisted immigration was 
forbidden by the Federal government, was for converts to 
remain in their native countries. In England (and to a lesser 
degree on the Continent) the announcement of the doctrine of 
plural marriage was a disadvantage to the Church, and many 
converts transferred their allegiance to the Josephites, or Re¬ 
organized Church of Jesus Christ of Latter-Day Saints, who 
always opposed polygamy and attempted to prove that such 
doctrines had been foisted on the Church by Brigham Young, 
who had supplanted Joseph Smith’s true successor, Joseph 
Smith III. 

In 1908 the total number of Latter-Day Saints in the United 
States (chiefly in Utah and the neighbouring states) was estimated 
at 350,000, and there were besides about 48,000 members of the 
Reorganized Church. In Utah there are four great Mormon 
temples—at Salt Lake City (tSgy), Manti (1888), Logan (1884) and 
St George (1877). The Reorganized Church has twice been de¬ 
clared by United States Courts the legal successor of the Church 
founded by Joseph Smith, jun., it holds that “the doctrines of 
polygamy human sacrifice, or killing men to save them, Adam 
being GoJ, Utah being Zion or the gathering place of the saints, 
ire doctrines of devils": its headquarters are in Lamoni, Iowa, 
whither it was removed from Plano, Illinois, in 1881; it has several 
churches in Canada, the largest being at London, Ontario, and 
Toronto, and it is the owner of a Temple lot at Kirtland, Illinois, 


The Temple lot at Independence, Missouii, is owned by the nail 
band of Mormon schismatics (ornnized in Illinois in 1835) who 
call themselves " The Church of Jeeua Christ," and are known as 
Hedrickites; the Utah Church considers Independence as the holy 
dty, and miade a large settlement there in 1^7. 

The general morality of the Mormons seems to have been high 
•iof a frontier community; there was no gambling nor drunken¬ 
ness. The Saints, notably in the time of Brigham Young, were 
fond of dancing, and the Deseret Itramatic Association was formed 
and a theatre was built in the early years of the settlement in 
Utah. 

Govemmtnt .—The Mormon hierarchy is highly complicated. At 
the head of the body is a president, who possesses supreme authority, 
and is successor to Joseph Smith, )un.," Seer, Translator, Prophet"; 
the president is supported by two counseHors. These three are 
supposed to be the successors of Peter, James and John, constitute 
what is known as (he “ first presidency," seem to typify the Trinity, 
and are the head of the priesthood of Melchisedcc. Then comes thi- 
" patriarch," whose chief duty is to bless and lay on hands, and 
after him tlie " twelve apostles," forming a travelling high council. 
01 these the president is ex officio one, and endowed with authority 
equal to tlie other eleven. Their duties are important. They 
ordain all other officers, elders, priests, teachers and deacons, lead 
all religions meetings, and administer the rites of baptism and sacra¬ 
ment. The “ quorum of the twelve " is second in power to the 
" quorum of the first pre.sidency," and acts in case the president 
dies or is disabled. Fourth come the seven presidents of the 
“ seventies" or “ seventies' quontms," each body comprising 
seventy elders; there are about 140 seventies in all, each of which 
has seven presidents, and every seven one president. These 
seventies make annual reports, and are the mia.sionaries and propa¬ 
gandists of the b^y. Fifth come the “ high priests," whose 
chief duty is to officiate in all the offices of the church in the absence 
of any higher authorities. The priesthood of Melchisedec is made 
uj) of the officials just named—president, two counsellors, patriarch, 
apostles, presidents of seventies, elders and high priests. In the 
Aaronic priesthood, which is subordinate to the priesthood of 
Melchisedec, and is occupied rather with temimral affairs, the highest 
office is that of the presiding bishop, who superintends the collection 
of tithes; other Aaronic officials are styled priests, teachers and 
deacons. The CJiurch is made up of about .50 stakes (21 in Utah), 
each having a presidency (a president and two counsellors), and 
is divided into wards, which are subdivided into districts, each 
of which has a certain number of teachers, a meeting-house, 
Sunday school, day school, and dramatic, debating and literary 
societies. 

Doctrine .—A system of polytheism has been grafted on an earlier 
form of the creed, according to which there are grades among the 
gods, the place of supreme ruler of all being taken by the primeval 
Adam of Genesis, who is the deity highest in spiritual rank, while 
Christ, Mahomet, Joseph Smith and Brigham Young also par- 
take of divinity. The business of these deities is the propagation 
of souls to peojile Imdiea begotten on earth, and the sexual relation 
permeates the creed. The saints on leaving this world are deified, 
.and their glory is in proportion to the number of their wives and 
children; hence the necessity and justification of polygamy (although 
its practice is not now authorized by the Church), and the 
practice of having manv wives scaled to one saint. Mamage, if 
accompanied by the ecclesiastical ceremony of " sealing," is tor 
eternity, and is a necessary pre-requisite to heavenly bliss. A man 
may be scaled to any number of women, but no woman may be 
scaled to more than one man. Both marriage and sealing by proxy 
are permitted to assure salvation to women who die unsealed. 
This system of spiritual wives or celestial marriage is based on the 
idea that a woman cannot be saved except through her husband. 
Polygamous marriage is suppo.sed to make possible the procreation 
of enough liodies for thousands of spirits which have long awaited 
incarnation. Especially in their earlier years the Mormons believed 
in faith healing, and Jo.seph Smith bade them " trust in God when 
sick, and live by faith and not by medicine or_ poison." Their 
distinguishing points of faith are: religiously, a belief in a continual 
divine revelation through the inspir^ medium of the prophet at 
the head of the Church; morally, polygamy, though this is con¬ 
demned in the Book of Mormon, as has been noticed above; and, 
socially, a complete hierarchical organization. They believe in the 
Bible as supplemented by the Book of Mornum, the Book of Doctrine, 
and revelation through the president of the Church; in the gilt of 
prophecy, miracles and casting out devils; in the imminent approach 
of the end of the world; in their own identity with the apocalyptic 
saints who .shall reign with Christ in a temporal kingdom, either in 
Missouri (at Independence) or in Utah; in the resurrwtion of the 
body: in absolute liberty of private judgment in roligious matters; 
and in the stJvation of a man only if he believes in Christ's atone¬ 
ment, repents, is baptized by immersion by a Christ-appoint^ 
apostle and receives the laying on Of hands ror the girt of the 
Holy Ghost by duly authorized ajxistles. Among their minor 
rules as laid down in A Word of Witdom, supposed to have bMn 
revealed to Joseph Smith (FeU 27, 1833), are ttese_recommenda¬ 
tions ; that ft is not good to diHnk wine or strong drink, except at 
the Loto's Supper (and oven then it should be home-made ^sipe 
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rut), or to UK hot drinlulOt tDb&ccO~*'tho ionnor being ineiuit for 
be oi the bo^ aad the latter for the healing of bniiKs 

Ad sick cattle; man's proper food is herbs and irnit; that for 
Kasts and iowb, grain; and, except in winter and in caK oi fsAiine 
Ad severe cold, Aould not be eaten by man. Infant baptisin 
s also condemned, but the children of saints who have reacjicd 
heir cigh^ year should be baptized. The deceased, also, can be 
aptizM by proxy, and in this way—" baptism for the dead " 

I Cor. XV. ag)_Washington, Franklin and others have been 

dcaiionsly ^ptized into the Church, since, according to the 
dormons, there was no valid baptism between the time of the 
arruption. of the primitive Church and the establishment of the 
Church of Latter-Day Saints. 

BiBUOORSPiiy.—The Book of Mormon, first printed m 1830, has 
seen reprint^ and translated frequently. Smith also wrote a 
History of Joseph Smith, being extracts from his journal, published 
**1842-1846 m Times and Seasons, a church periodical, and a 
Boo* of Commandments, for the Government of the Church of Christ 
[Zion, Jackson county, Missouri, 1833), and " compiled " a Book 
if Doctrine and Covenants of the Church of the IjMcr-Day Saints 
(Kirtland, Ohio, 1835, and often reprinted); and The Pearl of Great 
Price : Being a choice Selection from the Revelations, Translations 
ind Narratives of Joseph Smith, first Prophet, and Hevelaior to the 
Church of Jesus Christ of Latter-Day Saints (Liverpool, 1851; Salt 
L^e City, 1891). The best bibliographies are in H. H. Bancroft's 
History of Uta\ (San Francisco, 18^), vol. xxi. of the History of the 
Pacific Slates of North America, in which the effort to avoid bias 
igainst the Mormons has made the work biased in their favour, 
and in I. Woodbridge Riley’s The Founder of Mormonisrn, a Psycho¬ 
logical Study of Joseph Smith, Jr. (New York, 1902), the first in¬ 
quiry by a train^ psychologist into Smith’s case. More important 
(han either of these works is William Alexander Linn's The Story 
of the Mormons from the Date of their Origin to the Year igor (New 
York 1902); Linn, unlike Riley, thinks it proved that Rigdon u.sed 
the Spaulding manuscript" in the preparation of the Booh of 
Mormon. E. W. TuUidge’s History of Salt Lake City (Salt Lake 
City, 1886) and Or-son F. Whitney’s History of Utah (4 vols., Salt 
Lake City, 1892-1898) are valuable general works by Mormon 
writers; the leaders of the Reorganized Saints, Joseph Smith III. 
and Herman C. Smith, wrote A History of the Church of Jesus 
Chri.st of Latter-Day Saints (Lamoni, Iowa, 1901): and Tullidge, a 
member of the same branch, wrote a Life of Joseph the Prophet 
(Plano, Illinois, and ed., 1880). Edward H. Anderson's Brief History 
of the Church of Latter-Day Saints (3rd ed., 1905) and J. E. 'rMmage's 
Sfory of Mormonisrn (reprinted, 1907) are regarded by Mormons 
as authentic. Early attacks on Mormonisrn are E. D. Howes 
Mornumism Unveiled (PainesviUe, Ohio, 1834) and Pomeroy Tucker s 
Origin and Progress of the Mormons (New 'York, 1867). And among 
works descriptive of Mormonisrn in Utah written by Gentiles the 
more important are: History of the Mormons of Utah : their Domestic 
Polity and Theology (Philadelphia, 1852), by Lieut J. W. Gunnison 
of the U.S. Topographical Engineers,, who took part in surveys 

S reliminary to building a transcontinental railway; Utah and the 
tormons (New York, 1854), by B. G. Ferris, secretary of Ufoh 
Territory in 1852-1853; Horace Greeley, Overland Journey from New 
York to San Francisco in rSS 9 (New York, i860); lules Rcmy, 
Journey to Great Salt Lake City (London, 1861); and The City of the 
Saints, and across the Rocky Mountains to California (London, 
i86i) by RichMd F. Burton, who spent a month in Salt I-akc 
City in i86o. There is much valuable material in the Reports of 
the Utah Commission appointed under the Edmunds Act, in Testi¬ 
mony before the Senate Committee in the Smoot case (1903—1905), 
and in the Report of the Committee on Privileges and Elutions 
(Senate Report 4253, 59th Congress, 1st Session), also in the Smoot 
C8i9e* 

HORHYR. The momnyiB (Mormyridae) are one of the most 
remarkable families of the Malacopterygian fi.shes, confined to 
the fresh waters of tropical Africa and the Nile. About 100 
species, referred to two sub-families and ten genefa, are now 
known, a great number of new forms having recently been 
discovered in the Congo. They are' curious-looking, highly 
aberrant fishes, very variable in the extent of the vertical fin 
and in the form of the body, and especially the head, which may 
be either extremely abbreviated or elongated into a rostrum, 
with or without a dermal appendage or “ feeler.” Tim shape 
of the head has suggested many of the specific names which have 
been given to these fish, such as elepias, iapirtts, tatnandua, 
cabaliM, tms, ibis, numtr^i&c. Some forms are eel-shaped. 
The mormyrs are futiWftlSliarkable for the enormous develop¬ 
ment of the hrainJftmijMH^e problematic organ which sur¬ 
mounts it; also i|9y|||[p%ng the few fishes in which nn 
dectric organ JlMcH^l^vered. This organ, situated on 
each side of die ciimHlMan, is derived from the muscular 
svsteni'and is 'of feew.po^n ** considered»as 

pseudoelectric.*' 


■ Very little is Known of the halxts of these fisheS. Professor 
G. Fritsch, of Berlin, during his stay in Egypt for the purpose oi 
experimenting on eleptric &hes, observed that they peridi very 
rapidly when removed from the water, and he had the greatest 
diflBculty in keeping some alive in an aquarium for two or three 
days. Captain S. Flower has recently been more successful, and 
the mormyrs have proved a great success in the Gezita aquarium, 
near Cairo, examples of the species having lived from ten to 
twenty-six months. The species with comparatively large 
mouths feed principally on fishes and crustaceans, the others 
on tiny animals and vegetable and more or less decomposed 
matter. P. Delhcz, on the Cor^o, found that many are attracted 
to the borders of the river in the neighbourhood of human 
dwellings, where they feed on the refuse thrown into the water. 

It is probable that the species with a rc^trum use it to procure 
small prey hidden between stones or buried in the mud, and that 
the fleshy mental append^e with which they are proidded is 
a tactile organ compensating the imperfection of the vision in 
the. search for food. Until quite recently absolutely nothing 
was known of the breeding-habits and development. To the 
late J. S. Budgett we owe some very interesting observations 
made in the Gambia on Gymnarckus nilaticus, which makes a 
nest, and the larvae of which are provided with filamentous 
external gills. 

Venerated by the ancient ERyptians the mormyrs are often 
represented on hieroglyphics and mural paintings as well as in 
bronze models. The Oxyrliynchus/' remarkable for its long, 
curved snout, is the most frequently depicted. A revision of the 
Mormyridae has been published by G. A. Boulcngcr in the Proc. 
Zool. Soo. (189H), with ft biblioRTaphical index to the various 
anatomical and physiological contributioiui. Tlie skull baa been 
minutely studied by W. G. Ridewood, Joum. Linn. Soc. (Zool. 
xxix. 1904, p. 188). Figures of the most remarkable forms will be 
founci in Boulenger's Poisons nouveaux dv. Congo, Ann. Mils. Cowfo 
(Zool. i. and ii., 1898-1902), and in his Fishes of the Nile (London, 
1907 4°). On the breeding habits of Gymnarchus, cf. J. b. 
Budgett, Trans. Zool. Soc. (1901), xvi. 126. (G, A. B.) 

MORHAY, PHILIPPE DE (1549-1623), seigneur du Plessis- 
Marly, usually known a.s Du-Plessis-Momay or Mnmay Du 
Plessis, French Protestant, was born at Buhy in Normandy 
on the 5th of November 1549. Ills mother had leanings toward 
Protestantism, but his father sought to counteract her influence 
by sending him to the ColWge dr Lisieux at Paris. On his 
father’s death in 1559, however, the family formally adopted the 
reformed faith. Momay studied law and jurisprudence at 
Heidelberg in 1565 and the following year Hebrew and German 
at Padua. On the outbreak of the second religious war in 1567, 
he joined the army of 0ond6, but a fall from his horse prevented 
him from taking an active part in the campaign. His career as 
Huguenot apologist began in 1571 with the work Dissertation 
sur Tiglise msihle, and as diplomatist in 1572 when he under¬ 
took a confidential mission for Admiral de, Coligny to William 
the Silent, prince of Orange. He escaped the St Bartholomew 
massacre by the aid of a Clatholic friend, and took refuge in 
England. Returning to France towards the end of 1573, ^ 
participated during the next two years with various success in 
the campaigns of Henry of Navarre, fle was taken prisoner 
by the duke of Guise on the loth of October I57S> Nut not being 
recognized was ransomed for a small sum. Shortly afterwards 
he married Charlotte Arbaleste at Sedan. Momay was grad¬ 
ually recognized as the right-hand man of the king of Navarre, 
whom he represented in England from 1577 to 1578 and agmn 
in 1580, and in the Low Countries 1581-1582. With the death of 
the duke of Alenifon-Anjou in 1584, by which Henry of Navarre 
was brought within sight of the throne of France, the ^riod of 
Momay’s greatest political activity began, and after the death 
of the prince of Cond 4 in 1588 his influence became so great 
that he was popularly styled, the Huguenot popg. He was 
present at the siege of Dieppe, fought at I-y^, an^ was at the 
siege of Rouen in 1591-92, until sent on a mission to the court 
of Queen Elizabeth. He was bitterly disappointed by Henry 
IV.’s abjuration of Protestantism ki i 593 i and thencefortii 
gradually withdrew from the court and devoted himself to 
^ting. He founded in 1593 the Protestant academy or 
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^Venity at Saumur, which had a distinguished history until 
itis suppression by Louis XIV. in 1683. In 1598 he published a 
work on which he had long been engaged, entitled De L’insti- 
tuiim, usage el doctrine du saint sacrement de Veuchwristie en 
I'igliH ancienne, containing about 5000 citations from the 
scriptures, fathers and schoolmen. Jacques Davy Du Perron, 
bishop of Evreux, afterwards cardinal and archbishop of 
Sens, accused him of misquoting at least 500, and a public 
disputation was held at Fontainebleau on the 4th of May ifioo. 
Decision was awarded to Du Perron on nine points presented, 
when the disputation was interrupted by the illness of Momay. 
His last years were saddened by loss of his only son in 1605 
and of his devoted wife in 1606, and were marked only by 
perfecting the Huguenot organisatbn. He was chosen a deputy 
in 1618 to represent the French Protestants at the synod of 
Dort, and though prohibited from attending by Louis XIII., 
he contributed materially to its deliberations by written 
communications. He was deprived of the governorship of 
Saumur at the time of the Huguenot insurrection in 1621, 
and died in retirement on his estate of La Foret-sur-SAvre on tlie 
iith of November 1623. 

His principal works, in addition to De VinaiUution, usage el 
doctrine du saint sacrement de I'eucharislie en I'ighse ancienne 
(La Rochelle, 1598), mentioned above, are Excellent discours de la 
vie el de la mart (London, i,S77), a bridal pre.sent to Charlotte 
Arbale.ste; Traiti de I'tglise oCt Von traite des principaies questions 
qui ont iti mues sMr ce point en nostre temps (London, 1578); Traitt 
de la veriti de la religion chrtlienne contre les alhMs, ipicuriens, 
^yens, juijs, mahomHans el autres infidiles (Antwerp, 1581); Le 
Mysidre d‘iniquite, e'est d dire, I'histoire tie la papautt (Geneva, 1611). 
Two volumes of Mitnoires, from 1572 to 1589, appeared at La 
For8t (1024-1O25), and a continuation in 2 vots. at Amsterdam 
(lti.52); a more complete but very inaccurate edition (Memoires, 
correspondances, el vie) in 12 vols. was published at Paris in 1624- 
1625, 

See the life of Momay written by his wife lor the instruction of 
their son, Mtmoiree de Mme Duplessis~Momay, vol. i. in the ed. 
of jifi'moires et correspondances de Dupiessis-Mornay (Paris, 1824- 
1825); E. and E. Haag, La Franee protcsianie, article "Mornay 
1 . Ambert, Du Plessis-Momav (Paris, 1847); E. Stiilielin, Der 
Uhertritt K. Heinrichs IV. von Frankreick tur kaiholischen Kirche 
(Basel, 18511); Weiss, Du Piessh-Mornay comme Ihiologien (Strass- 
burg, 1867). There is a good article " Du Plessis-Momay " by 
T. Schott in Hanck’s Reaiencyklopadie, and another by Grube in 
Kirckeniexikon. 

HORNING, properly the dawn of day, sunrise, but extended 
to the whole early part of the day, from the dawn to midday. 
“ Morning ” (M. Eng. morwrning) was formed on the analogy of 
“ evening,” from “ morn," in M. Eng. martren, and originally 
meant the coming of the sunrise, as “ evening,” the coming of the 
close of the day ( 0 . Eng. cefnung. from afen, eve). The 0 . Eng. 
morgen represents the. common Teutonic word for the dawn; 
the ultimate source has been assigned to the root, seen in 
“ murk,” “ murky,” meaning to be dark, or, with more proba¬ 
bility, to the root mergh, to twinkle, shine (cf. Lith. ntirga), and 
further to the root mar, as in Gr. napfiaipeiv, to shine (cf. Lat. 
marmor, marble). The M. Eng. moneen dropped the n and became 
morwe, “ morrow,” which properly means ” morning,” but was 
soon used of the day following the present. 

The “ morning-star ” (Ger. MorgensUm) was a military 
weapon of the middle ages, consisting of a mace or club with a 
ball head studded with spikes; the spiked ball was sometimes 
swung loose from the head of the mace by a chain. The weapon 
was also known as a “ holy water sprinkler.” The “ morning- 
gift,” earlier “ moryeve," Ger. Morgengabe, was_ the present 
given to a bride by her husband on the morning after the 
marriage. The custom is probably connected with the origin 
of the term “ morganatic marriage " (sec Morganatic). 

HORNY, CHARLES AUGUSTE LOUIS JOSEPH, Due db 
( 1811-1865), French statesman, was the natural son of Hortense 
Beauhamais (wife of Louis Bonaparte, and queen of Holland) 
and Charles Joseph, comte de Flahaut \q.v.\ and therefore half- 
brother of Nq)oleon III. He was bom in Paris on the 21st of 
October i8iij and hk birth was duly registered in a certificate 
which made him the legitimate son of Auguste Jean Ilyacinthe 
Demomy, described as a landowner St Domingo. M. 


Demotny was in fact an officer in the Prussian army and a 
native of St Dbmingo, though he Owned no land there or else¬ 
where. After a brilliant school and cdllege career he received 
a commission in the army, and next year entered the staff college 
and became lieutenant. The comte de Morny, as he was cabled 
by a polite fiction, served in Algeria in 1834-35 es aide-de-camp 
to General Camille Alphonse Trezel, whose life he saved under 
the walls of Constantine. When he returned to Paris in 1838 
he secured a solid position in the business world by the establish¬ 
ment of a great beetroot-sugar industry at Clermont in Auvergne, 
and by writing a pamphlet Sur la question des sucres in 1838. 
In these and other lucrative .speculations he was helped hy the 
beautiful and wealthy wife of the Belgian ambassador, Cha|;les 
Joseph, comte Lehon, until there were few great conunercial 
enterprises in Paris in which he had not an interest. Although 
he sat as deputy for Clermont-Ferrand from 1842 onwards he 
took at first no important part in party politics, but he was 
heard with respect on industrial and financial questions. He 
supported the government of Louis Philippe, because revolution 
threatened his commercial interests, but before the catastrophe 
of 1848, by which he was temporarily ruined) he meditated 
conversion to the legitimist cause represented by the comte de 
Chambord. His attitude was expressed by the mot with which 
he is said to have replied to a lady who asked what he would do 
if the Chamber were “ swept out.” “ Range myself on the side 
of the broom handle,” was his answer. Presently he was 
admitted to the intimate circle of Louis Napoleon, and he helped 
to engineer the coup d'etat of the 2nd of December 1851, on the 
morrow of which he received the ministry of the interior. After 
six monllis of office, during which he had shown commendable 
moderation and tact to his political opponents, he resigned his 
portfolio, ostensibly because he disapproved of the confiscation 
of the Orleans property but really because Napoleon, influenced 
by Morny’s rivals, resented his pretensions to a foremost place 
in the government and his desire to insist on his claims as a 
member of the Bonaparte family. Ho now resumed his financial 
speculations, and when in 1S54 he became president of the Corps 
L6gislatif, a position which he filled with consummate dignity 
and tact for the rest of his life, he used his official rank to assist 
his schemes. 

Politics and high finance with Morny went hand in hand. 
In 1856 he was sent os special envoy to the coronation of 
Alexander II. of Russia; he executed his mission with prodigal 
splendour, and brought home a wife, Princess Sophie Troubetzkoi, 
who by her connexions greatly strengthened his social position. 
In 1862 Morny, whose power was at its culminating point, was 
created a duke. It is said that he aspired to the throne of 
Mexico, and that the French expedition sent to place Maximilian 
on the throne was prompted by Napoleon’s desire to thwart 
this ambition. In any ca.se, in spite of occasional dissensions, 
Morny’s influence with the emperor remained very great, and 
the liberal traditions which he had retained enabled him to serve 
the imperial cause by his influence with the leaders of the 
opposition, the most conspicuous of whom, fimile Ollivler, was 
detached from his colleagues by his efforts. But while he was 
laying the foundations of the ” Liberal Empire " his health, 
undermined by a ceaseless round of political and financial 
business, of gaiety and dissipation, was giving way, and was 
further injured by indulgence in quark medicines. The emperor 
and the empress visited him just before his death in Pans on 
the 10th of March 1865. 

Momy’s valuable collection of pictures was sold after his 
death. In spile of his undoubted wit and social gifts Morny 
failed to secure the distinction he desired as a dramatist, and 
none of his pieces which appeared under tlic pseudonym of M. 
dc St Rimy— Sur la grande route; Monsieur Choufieury resteta 
chet lui, and the Finesses du mari among others—met with any 
considerable success on the stage. • 

The figure of the due de Morny is familiar to the general reader 
in the due de Mora of Le Nabob of Alphonse Dewdet, who had been 
one of bis secretaries. See F. Le Due de Morny et la sodUi du 

second empire (1909). Earlier accounts are by H. Castille, M. de 
Monty (1859), and Arthur de la Guiconnihee, Etudes et portraits 
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politiqws (1856). Se« the literature dealing Napoleon HI., 
and the article on Flahaut dc la Billardcric; also F. Loliie, Lt 
Due de Monty, adapted by B. O'Donnell. A volume, Extraits des 
nUmoires de Monty : Vrtd Ambassade en Russie iSst>, was published 
in 1892. 

HORO, ANTOKlb {e. 1512-1575), otherwise known as Sir 
Anthony More, the eminent portrait-painter, was bom at 
Utrecht in 1512 arcording to some, but in 1525 according to 
Karl van Mandcr in his Met Leven der Schilders. lie studied 
his art under Jan Schoorel; and after making a professional visit 
to Italy he commenced to paint portraits in the style of Hans 
Holbein. HLs rise to eminence was rapid. In 1552 he was 
invited to Madrid by the emperor Charles V. to execute a 
likeness of Prince Philip. Two years afterwards he was in 
London painting the portrait of Queen Mary. Fur this picture 
an annual salary and, as some suppose, the honour of knighthood 
were conferred upon him. On the death of Mary in 1558 Moro 
returned to Spain, and lived there for two years in great honour 
with Philip II., executing, in addition to portraits, several copies 
after Titian. His death took place at Antwerp about 1575. 
Among his figure-pictures Van Mandcr specifies the “ Circum¬ 
cision of Qirik,” executed for Antwerp Cathedral, as one of 
the most notable. His portraits are full of individuality, and 
characterized by firm and solid rendering of flesh. Several 
admirable examples are preserved in Madrid; among the rest 
the portrait of Queen Maiy of England, which has been 
excellently etched by Milius {L'Arl, Dec. 8, 1878). “ Moro’s 
style,” says Stanley in his Dutch and Flemish Painters, “ so 
much resembles that of Holbein as to frequently create a 
doubt to which of them aportrait is to be attributed; but he 
is not so clear and delicate in his colouring (perhaps from 
having painted so much in Spain) as that master.” 

MOROCCO (Ei. Maghrib ki. Aksa, “ The Farthest West,” 
j.e. of the Mahommedan world), an independent state of North 
Africa, bounded on the N. by the Mediterranean, on the E. by 
Algeria, on the S. (indefinitely) by the Sahara, and on the W. 
by the Atlantic as far .south as Wad Dra'a. Its landward limits 
can only be vaguely defined. The eastern frontier towards 
Algeria, determined by the treaty of 1844, is a purely conven¬ 
tional line starting from the mouth of a small stream called the 
Skis and running across country in a general S.S.E. direction. 
In 1900 this was given a westerly trend to the south of the Atlas 
by the annexation of the Figig, Igli and Tuat oases by France. 
Tlie southern boundaries expand and contract according to the 
power and activity of the central authorities. Behm and 
Wagner, who included Figig, Tuat, Kenatsa and other oases, 
estimated (in 1882) the then area of the sultanate at 305,548 
sq. m. The allegiance of many of the tribes within this compass 
is questionable and intermittent, and the loss of the district 
from Figig to Tuat, which is not accurately defined^ has 
considerably reduced the area. Morocco is still the portion 
of Northern Africa about which European information is 
most defective, and all maps are still to a considerable extent 
composed of unscientific material eked out by probabilities and 
conjecture. 


The Meditenanean Coast Lands. —The seaward aspect,of Morocco 
only is known in detail. To the Mediterranean it presents for 
about 200 m. the rugged profile of the Rif hills (still unexplored), 
which generally end in lines of cliff hroken at intervals by narrow 
sweeps of sandy beach, but occasionally open up into beautiful and 
lertife valleys. About b m. west of tlic Skis lies the mouth of the 
river Mulwiya; and 10 m. farther on, opixisite Cabo del Agua (Ras 
Sidi Bashir), is a group of dry and barren islands, owned by Spain, 
known as Chafifarinas or Jazair Zafr&n (Spanish las Chafnrmas), 

S hich protect the best roadstead on the Klf coast. Between Point 
uiviana and MeliUa runs a low and sandy shore in front of a great 
•alt marsh, the Mar Chica of the Spaniards. MeliUa (Melillya) is 
jk^rtified rock coifvict station or presidio, held by the Spaniards 
wtlie 1497, forming'm peninsula connected by lines of rampart with 
Roaario on the heights behind. The fine semicircular bay of 
emas is the ^award end of one of the most beautiful valleys 
‘ clothed with verdure and dotted with hamleta. A 
vsidie occupiei one oi the larger of the Alhucemad islands 
Emma), which are identified with the Ad Sex Insulu of the 
' i. Anothri Spanish presidio crowns the island rogk 
j Velez; and in the valley of! which it lies stood a town 
> the Spaniards as Velez de Chimera, to the Arabs as Bkdis. 



which continued to be a place of importance in the ifith centiw. 
The so-caUed Bay of Tetuan (Tettftwan)—the town is just visible 
from the sea—is little more than the straight stretch of coast 
between Cape Mazari on the south and Cape Negro or Negrete on 
the north; but the prominence of these two headlands gives it an 
appearance of dc^th. From Cape Negro northwards to Ceuta the 
most notable object is the summit of Jebel Mfisa, which, thoi^h 
situated on the Strait of Gibraltar, towers above the intervening 
hills. Ceuta (Sibta), the most important of the Spanish Kttlefflents 
in Morocco, occupies a peninsula—the bead, Mt Acho, standing 
about 4 m. out to sea, and the neck being low and narrow. It 
marks the eastern end of the strait. Westwards, the first point 
of interest is again Jebel Musa, the Elcphas oi Strabo, and the Apes’ 
Hill of English charts. About 20 m. farther along' the coast lies 
the Bay of Tangier (Tanja), one oi the finest harbours in Morocco. 
West from Tangier runs the Jebel Kebir (rising to a little over 
lo(x> ft.), the seaward extremity of which forms Cape Spartel, 
the north-west angle of the African continent, known to the ancients 
as Ampclusia or Cotes Promontorium. I'he lighthouse, 3r2 ft. 
above sea-level, built in 1865 at the cost of tlic sultan oi Morocco, 
and maintained at the joint expense of England, France, Italy and 
Spain, is the only one on the western coast. It is provided with 
a fixed intermittent white light visible for 3f> m. 

The Atlantic Coast /.ine.—The Atlantic coast of Morocco is 
remarkable for its regularity; it has not a single gulf or noteworthy 
estuary; the capes are few and for the most part feebly marked. 
Southward from Cape Spartel the shore sinks rajiidly till it is 
within a few feet of the .sea-level. In the low clifl which it forms 
alKiut 44 m. from the lighthouse there is a groat quarry, which from 
remote antiquity has yielded the hand-mills used in the Tangier 
district. A stretch of low marshy ground along the Tahaddilrt 
estuary — W. Muharhar and W. el-Kliairub—agrees with 
Scylax's Gulf of Cotes [Tissot). Eight m. farther lies Azila, the 
ancient Colonia JuUa Constantia Zilis, with a Moorish and Jewish 
population of about 1200. For the next Ki m., between Azila and 
Laraish (Laraiche), the coa.st has a tolerably bold background 
of hills, Jebel Sarsar forming an important landmark for the latter 
town which, with its Phoenician, Roman and medieval remains, 
is historically one of the most interesting places in Morocco. A 
line of reddish cliffs about 300 ft. high runs south for about 10 m. 
from the W. Lekkus, at who.se mouth the town is built; then the 
co.ist sinks till it reaches the shrine of MQlfii Bti Selh&m, on an 
eminence 220 ft. high. Between MOlii BO Selhkm (often wrongly 
called " Old Mkmora ") and a similar height crowned by the tomb 
of Sidi 'Abd Allah Jelfili lies the outlet of the Blue Lake (Marja 
Zarka), 10 nr 12 m. long. Farther south, and separated from the 
sea by an unbroken line of rounded hills (230-290 ft.), is the much 
more extensive lagoon of Rfis ed-Dura, which in the dry season 
Copies a aeries of marshy meres, but in the rainy season fills up 
and discharges into the SebO. Eastward it is connected with the 
Marjat el-Gharb, led by the W. Meda. On the south side of the 
outlet of the Sebfl dies Mehcdiya (otherwise misnamed New Matiiora 
or Mehduma) founded by 'Abd cl-Miimin, and named after the 
Muwahhadi Mahdi. It was held by Spain from 1614 to 1O81. 
Twenty'miles larther is the mouth of the Bu Ragrag, with Salli (Sla) 
on the north side, long famous for its piracies, and still one oi the 
most fanatical places in the empire, and on the south side Rabat, 
with its conspicuous Has-san tower, and Sheila with its interesting 
ruins. Onward for 100 m. to Point Azammur and the mouth of 
the Um er-Rabl'a River a line of liills skirts the sea; the shore is for 
the most part low, and, with the exception of capes at Fedlla (a 
small village, originally a port, partly rebuilt by Mulai Isml’il, and 
.completed by Mahommed aVU., who opened it to Europeans 
between 1760 and 1773) and Dfir el-Baida or Casablanca, it runs 
in a straight line west-south-west. Azammur (Berber for " The 
Wild Olives,” viz. of the Sheikh Bu Shaib)—once the frontier town 
of the kingdom of Fex—stands on an eminence about 1J m. from 
the sea on the south side of the Um cr-RabT'a, here some 150 ft. 
wide, deep and red, with an obstructing bar. Tlic bay of Maz'agan, 
a few miles to the south, curves westward with-ift.boldness of swMp 
unusual on this coast. About 8 m. to the uifth, and !«(»,,(Mil 
I m. inland, lie the extensive ruins of Tit, a town v^ch proVw a 
thorn in the side of the Portuguese of Mazagan till they oesfroyed 
it. At Cajie Blanco (so called from its white cliffs) the eoatt, which 
bulged out at Cape Mazagan, again bends south to resume much 
the same general direction for 55 m. to Cape Cantin, On this 
stretch the only point of interest is the me of the vanished 
Walldlya, formerly El-Ghait, with aneM^iei|t harbour, formed Ig 
an extensive lagoon, which by oredging would becomedSw 

safest shipping station on tW whole Morocco seaboard. About 
18 m. farther lies Safil (Asfl), the most picturesque spot on the .west 
coast, with the high walls and square towers of its Portuguese 
fortifications shown to advantage by the ruggedness of the site. 
Sixty miles farther south lies Mogador, beyond which the coast 
becomes more and more inaccessible and dangerous in winter, 
being known to navigators os the " Iron Coast." From Cape Sim 
(Has Tagriwalt), 10 m. south of Mogador, the direction is due 
south to Cape Chir (Ighir Ufrani), the termination of Jebel Ida fl 
Tanfin, a spur of the Atlas. Beyond this headland lies Agadir 
(Agadir Ighir), the Santa Cruz Mayor or Santa Crux de Berberia 
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of the Spanierds, formerly known as the Gate of the, Sudan.' It 
is a little town with white battlements three-quarters of a mile 
In ciioumference, on a steep eminence 600 ft high. In the 
l6th century it was seized by the Portuguese; but in 1536 it 
was captured by Mulai Ahmad, one of the founders of the Sa’adi 
dynasty. Some bo m. farther south, at the mouth of a river 
known by the same name, is the roadstead of MAssa, with a 
mosque popularly reputed the scene of Jonah's restoration to 
terra firma. This port’ was regularly visited by the Genoese 
traders in the ibth century, who exported skins, 'gtim, wax, gold 
and indigo. Another 50 m. farther south lies Ifni, a landing-place 
easily recognizable by the shrine of Sidi Worzek, a lew miles to the 


Charaeier nf the Intericr .—^The backbone of the country i$ the 
Great Atlas (DSren of the Berbers), for which see Atlas. The 
principal rivers take their rise in the Atlas Mountains, and the 
headwaters of the Mulwiya, the Sebu, the Um er-Rabl'a, the 
Dr^'a and the Ziz all rise between 32° so' and 32° 30' N., and 
between 3® 30' and 5° W. The Mulwiya (Mulucha and 
Malva of Pliny, &c.) is the river which the French have loi^ 
wished to make the western boundary of Algeria. Its course is 
largely unexplored save by native French officials. About 34® 
ao' N. General Colvile found it some 200 yds. wide but quite 



south of which is the Cape Non’ of the Portuguese. Tlie lietler 
known Cape Nfln lies 5 or 0 m. north of the W. Niln, at the mouth 
of which IS Aasika, a port which the sultan of Morocco opened to 
foreign trade in 1882, but closed after six months. From Assika 
to the mouth of the Dra'S the country continues broken and 
fertile, but farther south it is flatter and more sandy, ao that with 
the Dra'a the Sahara may be said to begin. 

' This must not be confounded with Santa Cruz de Mar Peqnefla, 
a post established in 1476 somewhere on this coast by Herrera, 
lord of the Canary Islands. After obtaining permission to re¬ 
occupy the post in 1861, the Spanish government was unable to 
identify it, though in all probability the original site was the lagoon 
known as Puerto Cansado, much farther south. But this is now 
too remote a spot to be worth colonizing, hence the desire to substi- 
tnte some other. Ifni, on old maps Gueder, was chosen (1878), 
there being some evidence to show that it was possibly the true 
site of the ancient fort. 

• See Valentin Ferdinand, Besekreibung West Afrikeu (Mem. of 
the Acad, of Munich, 3rd Class, pt viii.). 

• No, Non, Nor, Naum, N&o, are among the various readings. It 
was another Cape Non to the south of Cape Bojador which seems to 
have given rise to the proverb, Quem fasar 0 eabo de Ndo on lomara 
on nio. See Bol. de la Soc. Geogr. (Madrid, 1880), p. 310. 


.shallow; about 25 m. east of its source, where it is crossed by 
the route to ZIz, it is already a powerful stream with a deep bed 
cut in the granite rock, and shortly afterwards it is join^ by 
the W. Sgimmel, a still larger affluent {Rohlfs). Of the lesser 
streams which flow into the Mediterranean it is enough to 
mention the W. Martll or Martin (otherwise W. Bu Sflha, 
W. R&s, W. Mejeksa), which falls into the Bay of Tetuan, and 
is identified with the Tamuda of Pliny and Thaluda of Ptolemy. 

On the Atlantic seaboard there are a number of compara¬ 
tively small streams north of the Sebu, the chief of which is the 
winfflng W. Lekkus, with several tributaries. The Sebu (the 
Subur magnificus et navigabilis of Pliny) may be bompared to 
the Thames in length and width, thou^ not in steadiness and 
depth of current. At Meshra'at el-Ksiii, about 70 m. from its 
mouth, it is about 10 ft. deep in the month 0 f May and more 
than 460 ft. wide; and, though its banks are ai ft. high, extensive 
inundations occur. 'The tide ascends as far as Ei-Kanfara, 
15 m. above Ma'mora, and steam barges with a small draught 
of water could make their way to the iord just mentioned, ^ 
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ponibly even as far as F)ez. Affluents of the SebQ are W. Mikhes 
and W. Redem (90 m. long). The swift and muddy current of 
W. Beht usually loses itself in a swamp before it reaches the 
main stream. The BO Ragrag, which delDOuches between Rabat 
and Salli, is about -the .same length as the Beht^ but of miich 
more importwee. It and the Um er-Rabfa (mother of 
grass), although their mouths arc widely separated, drain the 
northern slopes of the central Atlas. The impetuous Um. er- 
Rabfa, with a rocky bed and many rapids, is perhaps as large as 
the SebO. W. el-Abiad, W. Akhdar and W. Tessaut arc the 
principal affluents. This last is separated by about 10 m. only 
from the valley of the Tan3lft,the river which flows to tlie north 
of the city of Marrakesh; and by the W. Nefis, the Asif el-MBJ 
(Asif is Berber for river), the W. Usbi, and other smaller tribu¬ 
taries, receives the waters of about 180 in. of the Atlas range. 

The valley between the Atlas and the Anti-Atlas is traversed 
by the W. Sus, whose ever-flowing stream is sufficient to turn 
the whole district into a garden. The M^a or W. al-Ghfis, 
though its headwaters drain only one or two of the lesser valleys 
at the south-west end of the Anti-Atlas, is “ about 50 yds. 
from bank to. bank at the mouth, with a depth at high water 
and in the proper channel of something over a fathom.” Farther 
south is the Ass&ka, known to European geographers as the 
W. Nun; and finally the W. Dra'S is reached, which in length 
exceeds all the rivers of Morocco, but, except in spring, when 
the snows are melting in the highlands, remains throughout its 
lower reaches a dry sandy channel. In the upper valleys 
however innumerable streams from the south side of the main 
chain of the Allas, the' W. Dades from the cast, and the Asii 
Warghen, W. el-Molah, or Warzazet from the west, flow through 
populous and fertile valleys, and uniting to form the Dra'a 
cut their way southward through a gorge in the Jebel SoghSr, 
which, as the name implies, is a lower range running parallel 
to the Allas proper. For the next 130 ra. the stream holds 
S.S.E., drained at every step by the irrigation canals which turn 
this region into a green oasis, till at last its dwindling current 
bends westward to the sebkha (salt marsh) of Dcbaya. For a 
few weeks once a year the thaw-floods fill this .shallow but 
extensive basin and rush onwards to the Atlantic; but in summer 
it dries up, and, like the bed of the river for some distance 
below, is covered with flourishing crops. From the south of 
the Atlas still farther east descend-other streams, the W. Ziz 
(with its tributaries the W. Todgha and W. Gheris), the W. GliJr, 
the W. Kenatsa, &c., which, after watering the oases of Med- 
ghara, Tafliait (Sajilmftsa), Kenatsa, &c., lose themselves in the 
sands of the Sahara. 

[GeologV '—The Atlas Mountains, which arc built up of a aeries of 
ridees rising to iz,ooo ft. to the cast of Morocco, form the backbone 
of the county. The central and highest portions consist of .slates, 
crystalline limestones and schists of Arencan, Pre-Cambrian and 
possibly of Cambrian ages. They are much folded and broken 
through bv numeroiu intrusions of basalts and diorites. The mass 
of Jebel Tecah is composed of mica-schists arid poiphyries which 
appear to bear closer resemblances to the metambrphic rocks of 
Egypt than to the Archeau crystalline formation of Central Africa. 
The strata of the central ridges are succeeded by a great thickness 
of purple marls, red sandstones, conglomerates and calcareous rocks, 
occurring in faulted, folded and detached areas and recently con¬ 
sidered to range from Silurian to Trias, Later palaeozoic rexJis of 
Devonian and Carboniferous ages also fonu a broad zope extending 
into flic Sahara on the southern and .south-eastern flanks. The 
whole of the Cretaceous system is represented by the shales and lime¬ 
stones oocurring between the coast and the edge of the filatcau alxivc 
Morocco, but do not enter into the composition of the High Atlas. 

Moiaines, made up largely of unstriated blocks of porphyry, have 
been reported from the Upper Atlas. At the foot of the mountains, 
extensive mounds of boulder beds are developed on an immense 
B^e and were’ considered by Maw to belong to the Glacial Epoch. 
&tween Damnfttand the sea, however, the signs of a former glacia¬ 
tion appoar to be insignificant No moraine.s occur here, and consc- 
qnentw the glacial opgin of the boulder beds described by Maw has 
been diluted. Wey are probably alluvial cones brought down 
from the High Atlas «nd mnuntainous regions. From Hogadoi 
to 60 m. inland, and over the plairrs aroDitd Marr&keah, a tufaceous 
deposit forming a hard several feet thick, follows every undu¬ 

lation of ground. Immense arcumplations of. tufa are met yrith 
In file limestone areas of tbe .teountaiire. The Chief tectonk sttuc- 
taMs wUish tn^ N. ao* B. bwmg to the'Alpine and Mediterranean 


systema The Cretaceous and Tertiary rocks are involved in these 
movements, which, however, were moulded on an earUer fblding 
afiecting the palaeozoic rocks of the Atlas region. . The sundering 
of Africa from Europe at the Straits of Gibraltar took place in 
late Tertiary times; while the elevation of the Barbary coast to a 
height of to 70 ft. is of Recent date.] 

Climate. —The climate is good, and produces a hardy zace. 
Shielded by the Atlas from the hot winds of the Sahara, the coast of 
the Atlantic oficis great attractions to those suffering from chest 
complaints. Tangier is a recognized health resort, and Mogador 
and Rabat await development as such. Rain foils only between 
September and April; on the Atlantic coast it is brought by the 
south-west wind, and on the Mediterranean .sometimes also by the 
east wind, or sharki, otherwise dry and somewhat trying to invalids. 
The wonderfully temperate climate of Mogador is due in a great 
mea-surc to trustworthy trade-wiuds. In Tangier and Mogador 
the thermometer seldom rises over 80“ F. or sinks beiaw 40", although 
inland the extremes are much greater; and while on the plains or in 
low-lying cities the heat grows intense, snow gleams on the-Atlas 
nearly all the year round. The best moutlis lor visiting the interior 
are September (if rain has fallen), October, November and the early 
part of DecemlxT, or May and June. 

Fauna. ■ The absence at woodland keeps wild animals in cliock. 
Besides the lion, which exists in very limited numbers— and, accord¬ 
ing to local proverbs, with diminished courage—the spotted leopard, 
panther, hyaena, jackal, lynx, fox, wild boar, porcupine, antelope 
and gazelle arc the most important. The audad or wild sheep is 
found in the more inaccessible parts of the Atlas. Rabbits swarm 
iu the country to the north of the Bfi Ragrag, and since 1870 they 
have crossed this stream, which used to lx- their southern limit. 
Hares are generally common. Rats are from time to time a plague 
to agriculturists, and the jerboa is frequently mot with. A land 
of ground-squirrel, the sihsih, occurs in the southern provinces. 
Moneys of the same species as those of Gibraltar frequent the neigh¬ 
bourhood of Jebel MOsa or A;xis' Hill. The common wild birds 
include blackbirds, goldhnches, linnets, greenfinches, robins, wagtails, 
skylarks and crested larks, swifts, magpies, cuckoos, hipwings, rollers, 
several shrikes, as well as turtle-doves, mghtingales, jays and buff- 
backed egrets. The house-sparrow is not found; between Marrakesh 
and Mogador its place is taken by a beautiful bird {Emberiza strin. 
laia), locally called tabib, or " doctor." The birds of prey includo 
eagles, vultures, ospreys, buzzards, lalcons, liarriers, kestrels, kites, 
ravens and hawks. Hawkuig is still indulged in by some ul the 
country governors, and the Moors are very fond of liunting, many 
keeping greyhounds. The Barbary portrirlge is tlie mam resource 
of the sportsman, though he may also bag several other varieties 
of partridge, bustards, guinea-fowl, plovers, grouse, snipe, quail, 
curlew, ducks and other watiT-ion l. Along the coast there is no lack 
of gulU, gannets, pelicans, flamingoes, herons, whimbrel, oyster- 
catchers, Ac. Most towns have their colony of stork.s. Several 
venomous snakes and two vipers are found, hut are not common, 
and tlie same may be said of scorjiions and tarantulas, but centipedes 
are more numerous. Human parasites are, however, most to be 
guarded against. Mosquitoes give little trouble save in towns or 
near water. Invasions of locusts arc senoiis, but intermittent. 
Lizards, chameleons, tortoises and frogs are iamiliar objects; it is 
from Morocco that the small tortoises h.iwked about the streets of 
London are usually obtained. 

01 domestic animals the mule is the great beast of burden, thougli 
camels, marcs and asses arc also employoil. The iiursi' is usually a 
sturdy littleanimal, but far below the ancient reputation oi the Bar¬ 
bary steed. It is seldom used as a draught animal. Roughly broken 
when young, his mouth is soon spoiled by barbarous bits, and his 
ieet by square shoes. The finest animals are said to be bred in 
Shiadlima and Abda. In form and size the mules are much superior 
and usually fetch two or three times the price of the horse. The 
horned cattle are not unlike Alderneys; but being practically 
untended, and the oxen having to do the ploughing, toey furnish a 
very different quality of milk, yielding it only while the calf looks on; 
the sheep, for the improvement of which, also, nothing is done, 
have spiral horns (not infrequently lour), rounded foreheads and long, 
fine wool; the goats, which furnish the famous leather, needing even 
loss care are still more abundant. Domestic fowls are kept in groat 
numbers; they are of the Spamsh type, small and prolific. 

The bomto and mackerel fishery off the coast oi Casablanca and 
Tangier attracts fisliers from Spain, Portugal and other parts of 
Europe. Ckcusionally a small shoal may he found as far south as 
Mogador, Soles, turbot, bream, bass, conger eel and mullet arc 
common along the coast, and southern Morocco is visited occasion¬ 
ally by shoals of a large fish called the a»limtah (sciatna ofuila), 
rough sealed and resembling a cod, and the tasargilt {Temnodon 
saUator),the "blue fish" of North America. Crayfish, prawns, 
oysters and mussels swarm in the rocky places, but thfi natives have 
no proper method of catching them, and edible crabs seem unknown. 
The tutmy, pilchard and sardine, and a kind of shad known as the 
" Mogador herring," all prove at times of pnmtical immrtance. 
The catcdiing of the sbabel, a species of shad, mis-called ‘ Baibary 
salmoo " is a great industry on the principal rivers of the coast, and 
vest numbers of the fish, which are often from ^ ,to tb in weight 
are dried and salted. They ascend from the seam spring. Barbels 
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ud a lew other small flah swaim In the streams, bnt for the angler 
dure is little real sport. 

Plen.’—From the presence of a laige proportion of plants of cen¬ 
tral and northern Europe (none of the nortiunm plants, however, 
being of alpine or arctic type) and the absence of southern types 
chaiacteiistic of the sub-tr^ical zone, Ball concluded that " the 
Morocco flora is altogether a portion of that great Mediterranean 
flora which, with local peculiarities, one finds from the Indus to the 
Atlantic Islands," but that " the mountain flora of Morocco is a 
southern extension of the European temperate flora, with little or no 
admixture of extraneous elements, but so long isolated from the 
neighbouring regions that a considerable number of new specific 
types have been developed." Of the individual plants none are 
more remarkable than the arir and the SrgSn. The former (Callilris 
guadrivalvis, or Thuja articulata of Shaw) is a cypress-like tree 
that grows on the Adas both in Morocco and Algeria. It furnishes 
gum sandarach; and its beautiful and enduring timber has been 
identified with the aterce with wliich the Cordova cathedral (mosque) 
was roofed, and with the citrus-wood, arbor vilao, of the ancient 
Romans. The firgin, Elaeodendron argon (Argania sidtroxylon) 
is confined to a tract of country extending atout 150 m. along the 
coast, from the river Tanslft almost to the river Sus, and about 30 m. 
in breadth; and it is found nowhere else in the world. The fruit, 
which ripens between May and August, is an olive-looking nut, 
greedily eaten by camels, mules, goats, sheep and honied cattle 
(but not by horses) for the sake of the fleshy ^ricarp, and crushed 
by the natives to extract the oil from the kernel. Though “ its 
strong and fubome savour " renders it nauseous to the European 
p^alate, this oil is largely used in the cookery of southern Morocco. 
The " prickly pear " and the aloe form part of the features of the 
landscape from the coast up to the .slopes of the mountains, but 
neither Ls indigenous. The cork tree has lost ground enormouslv, 
though it probably forms the staple of the Ma'mora forest, wliich 
extends for .some 20 m. between the Bfi Kagrag and the Sobu. The 
palmetto is often locally very abundant, but the most common wild 
tree on the plains is the thorny lotus or mimosa : in the mountainous 
regions it is reduced to a mere scrub. Lentisks, arbutus, oleanders, 
junipers and broom are also common, but vast stretches of country 
are devoid of either trees or shrubs. Citrons, lemons, limes (sweet 
and sour), apricots, plums, melons, mnlberries, walnuts and chest¬ 
nuts arc common in many parts. Tetuan and Loraish are famous 
for oranges, Mequinez for quinces, Marr&kesh for pomegranates, Fez 
for figs, Tafllfllt and Akka for dates, SQs for almonds, Dnkfllla for 
melons, Tagodast, Edanan and fiabflt for grapes, and Tarudant foi 
olives. Tlie grape is extensively cultivated, but principally for eating; 
the Jews manufacture crude but palatable wines. Sugar,’ once grown 
in Sflg, to supply the demands of the whole of Morocco, has dis¬ 
appeared as nave also cotton and indigo. Indian hemp and tobacco 
are cultivated under the restrictions of an imperial monopoly— 
the former (of prime quality) being largely used as hashish, the latter, 
though never smoked, as snufl. Barley is the must usual cereal; 
bnt excellent crops of wheat, maize, millet, rye. beans, peas, chick- 
eas and canary seed are also obtained. Potatoes, tomatoes, call¬ 
ages and beets have been introduced from abroad; otherwise the 
ordinary vegetables are peas, beans, turnips, onions, garlic, capsicums, 
cucumbers, marrows and carrots. Sweet herbs are extensively grown 
for use in cooking and in the preparation of tea. 

In some of the Atlas valleys there is a wealth of timber, enormous 
conifers, to lo 12 ft. in girth of stem, oaks, &c., but the greater part 
of the country has been cleared of forest, exhibiting only brushwood, 
and the lesser fruit-trees. Cowan, writing more immediately of 
the country between Morocco and Mogador, speaks of " drifts of 
asphodel, white lilies, blue conyolyuli, white broom flowers, thyme 
and lavender, borage, marigold, purple thistles, colossal daisies 
and poppies " ; and Trotter tells how for miles the undulating 
plateau of Ka.sar Farfl'Cn was covered with wild flowers, whose 
varied colours,'and the partiality with which each species confined 
itself to certain ground, gave to the landscape a brilliant and unique 
appearance. Dark blue, yellow and red—iris, marigold and poppy 
—occurred in patches an acre in size; farther on whole hills and 
valleys were of a delicate bine tint from convolvulus and borage. 
At times the traveller’s tent is pitched on a carpet of mignonette— 
—indigenous to the country—at times on a carpet of purple bugloss. 
In the country of the Beni Hasan squills are so abundant that the 
fibres of the bulbs are used instead of hair in making tent-cloth; and 
in the north of A 1 ^asaral-Keblr the moors are covered for miles with 
a beautiful white heather. From such gorgeous combinations of 
colour one can well imagine that the Moors drew the inspiration 
of their chromatic art; but the season of floral splendour is brief, 
and under the hot sun everything soon .sinks into the monotony of 
straw.* 

Inhabitants. —No well-founded estimate exists as to the number 
of inhabitants within the Moorish Empire, and the suggestions 

* The botany of Morocco has been explored by Balansa (18G7), 
Hooker, Ball and Maw (187T), Rein and Fritsoh (1873), Ibrahim 
Ammeribt (a Berber collector, 1873,1876I, the Rabbi MardochSe AM 
SeniT (1872-1873); and the results have been systematically arranged 
in Cosson's Compmdium ftorao attanHcM : ou Flore des itats 
barbaresques (Paris, 1881, &c.). 


vary between five and ten- millions. The majority of the 
inhabitants are pastoral and agricultural in their pursuits; but 
while large stretches of country are inhabited .sparsely or not 
at ail, other parts, especially along Idle Atlas slopes, are closely 
dotted with considerable villages whose hardy occupants 
cultivate every foot of level surface which it is possible to till 
and irrigate. Three races inhabit Morocco, and the members 
of two others are continually being introduced. The most 
numerous and importarrt are the aboriginal Berbers {g.o .)— 
known locally also as Amazigh—who inhabit the mountainous 
districts, and whose blood to a greater or less extent permeates 
the whole population. These were the people who thrice 
conquered Spain—once from the 'Visigoths, and twice from thfir 
less stalwart co-rcligionists. It has been its constant reinforce¬ 
ment by this Berber element that has maintained the indepen¬ 
dence of Morocco alone among the countries of North Africa. 
The plains are for the most part occupied by Arabs (q.v.), intro¬ 
duced in the nth and 12th centuries, long after the so-called 
“ Arab invasion ” of the 7th century, which would have left few 
traces but for the Moslem missionaries who came after them. 
A large number of the plainsmen are, however, composite 
Arabicized Berbers, known to foreigners as “ Moors ” (q.v.), to 
which division also the mixed race of the towns belongs. 
Arabs arc never found in the mountains save as religious 
teachers or authorities, but only a small proportion of them 
continue nomadic. 

The third race which may be considered native is the Jewish, 
consisting of two distinct sections: those settled among the 
Berbers from time immemorial, speaking their language, and in 
addition a hideously oorrupt Arabic; and those expelled from 
Europe within comparatively modem times, who have got little 
farther than the ports, wliere they speak Spanish with the 
addition of Arabic. These latter are the most progressive and 
flourishing of all the inhabitants of Morocco, and in their hands 
is much of the foreign trade. It is a remarkable faot that 
sev ral of the so-called Berher tribes are believed to liave been 
of Jewish origin, having embraced Islam on the coming of Mulai 
Tdrfs. To these white races constant additions of a negro 
element are being added by the slave-trade with the western 
Sudan, while inter-marriages between negro and Arab or Berber 
have produced a proportion of mulattos. 

The last cla.ss consists of the small colonies of Europeans 
settled at the ports, for the most part engaged in trade. The 
largest of these colonies, in this case principally Spanish, is 
found in Tangier. All such foreigners are under the local 
jurisdiction of their own comsular courts. They possess more¬ 
over the right of claiming the protection of their authorities 
for natives entrusted with their interests, without which, in 
the absence of justice, commerce with the interior would be 
impossible. 

Language .—The language of Morocco is Berber, of which several 
dialects are spoken, notably that of the Rif, towards Algeria, and the 
Shilha of central Morocco and the SQs. Of these very little is known; 
but they do not essentially differ from one another or from those of 
Algeria, notwithstanding considerable variations of pronunciation 
and a varying proportion oi Arabic or other admixtures, there being 
no written standard to maintain. On the plains and coast of 
central Morocco, however, Arabic has superseded Berber, as the 
language of creed and court, Since the istli century, when Ibn 
Khaldun found the Arabic of Morocco very corrupt, it has made 
great strides, and liaving always been a foreign tongue with the 
Korfln as its model, it has e.scaped many of the faults into which 
Eastern Arabic outside Arabia has fallen. This is especially notice¬ 
able in the correct Arab value given to the alphabet and in the strictly 
classical use of many terms, especially among the Utterati of Fez. 

Provinces and Towns .—Political divisions can hardly be said to 
exist in the Moorish Empire to-day, although it is formed of what 
were at one time or other the independent kingdoms of Fez and 
Marrakesh, and the important provinces of SOs, TafiUlt and the 
Rif, together with the Saharan oases. As administrative units 
the various subdivisions change according to the relative strength of 
tribesmen and government. Antral Morocco, be^een the two spurs 
of the Atlas ending towards Rabat and at Cape Ghir, is, however, 
naturally parcelled out by its rivers into the districts oi Tamsna, 
Sh&wlya, BukfiUa, Abda, Shiadhina and HBU, running from north 
to south along the coast, and Sraghna and 'Rah&mna lying inland 
from the last three. 
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Thm are only three great inland cities, each of which in turn 
serves as metropolis: Fes, Mequinez and Marrakesh, The towns 
next in importance are Uie seamrts of Tangier, Casablanca (Dar el 
Baida), Mugador, Masagan, Sam, SoUi-Rabat, Laraish and Tetuan. 
All these places are sejjarately noticed. The ports of Agadir Ighlr, 
Azammflr and Adla being closed to trade, are in a decayed 
condition. On the Mediterranean shore, along the coast of Er-Itlf, 
the Spaniards have for centuries possessed C^uta, Pehun de Velez, 
Alhucemas and Mclilla; in 1848 they appropriated the Chafiarinas 
Islands. Inland, besides the three cities named, are the sacred towns 
of Mulai IdrU, 7 .arhen, Sbeshlwan and Wazz&n (the last-named of 
which alone is open to Europeans), and the minor towns of A 1 
Kasar, Sifrli, T&za, DibdQ and Cjda in northern Morocco (once the 
kingdom of Fez); Damn&t, El K 1 &. Sidi Eahal, Zettat and Amzmiz 
in central Morocco (once the kingdom of Manllkesh); Tarudant, 
High. Tiznit and Gltiuln in southern Morocco (once the kingdom 
of Sfis). 

The town of Mulai Idris Zarhdn lies to the north of Mequinez. 
James Jackson, who in 1801 managed to pay a hurried visit, i.s the 
only European known to have entered its gates. It is a place of 
apparently 1500 to 2000 inhabitants, compact, and with several large 
buildings, the principal of which is the shrine of Mulai idrls, the 
founder of the Moorish Empire, round which the place lias grown. 
WazzAn is the seat of a sharif or noble dc.scended from Mulai Idris, 
whose family has been greatly reverenced for over two hundred 
years. It wait built by Mulai Abd Allah cs-SharIf (d. liiysl, and 
IS open to European visitors, which Shesliawan (or Shefshawan), 
another sacred city of sharifs, founded in 1471, a day's ride into the 
mountains south of Tetuan, is not. Sifru is picturesquely situated 
amidst gardens, a short day's ride from Fez. Taza is a considerable 
trading centre on the route between Fez and the Algerian frontier. 
The population, in Leo's time 20,000, is now 5000, of whom 800 are 
Jews. Dibdu, to the east of 'l Aza, is a small but important Jewish 
centre. About 120 m. east of Tlza, and only 10 from the frontier, 
is Ujda (Oudjda of the French), in the midst of an orange grove. 
Marr&kesh is the only really large city of central Morocco. Damn&t 
is a walled town of magnificent situation in the Atlas, east of Marrk- 
kosh, between which and the Lm er-Rabi'a are the less important 
Sidi Ralial and El Kia. Amzmiz lies in the Atlas, .south-west of 
MarrSkesh. Thrudant, the capital of Sus, is situated between the 
Atlas and the river Rfls; it is a place of from 30,000 to 40,000 
inhabitants, already a flourishing town in the i zth century, rebuilt by 
the Sa'adi Dyna-sty early in the lOth, and reforlilied by El Masan IV. 
in 1882, Tlznlt, which lies to the south, until then but a village, 
was m 1882 converted into a town by El Hasan IV., and walled. 
High (1300 ft.) above a stream which joins the Mftssa, is the chief 
town of Tazirwait, the state of Sidi Hish&m, an independent princi¬ 
pality founded by Sidi Ahmed u MQsai'and CUimin or Agelmin, in 
like manner is the uliief town of the Wfld Nun district. Tagalist, 
about 40 m. inland from Ifni, was formerly a large city, and in the 
Kith century the .seat of a Spanish factory trading in archil. 

Communications .—Regular and fairly frequent steamship services 
link Morocco with the principal ports of the world, tliough in some 
instances transshipment at Gibraltar is nccc.ssary. "rhe touri.st 
traffic has grown greatly since the la.st quarter of the iqth century. 
Great Britain, Spain, Franco and Germany have post.al agencies, 
running competing courier mails along the coast and to the capitals, 
while Great Britain, France and Spain have laid telegraphic cables 
from Gibraltar, Oran and Tarifa respectively to Tangier; but the 
extension of wires infand, save, for telephones and electric light, was 
prohibited up to iqog. A railway about 24 m. long, competing 
Casablanca and Ber Keshid, was opened in September 1908. Ibis 
was the first fine built in Morocco. Tlicre is also a railway from 
Mclilla to some neighbouring mines. In general travelling in the 
interior is what it was a thousand years ago. There being practically 
no made roads and few bridges, vehicular traffic is out of me question, 
and even the transport of goods and persons on the backs of animals 
lacks the facilities provided in some Eastern lands—as Persia, for 
instance—in regular posting stations and caravanserais^ here known 
as fandaks. Travellers have therefore to carry tents and all con¬ 
veniences desired. Throughout the central Moroccan plains it is 
generally perfectly safe to travel unguarded, • but in mountainous 
districts it is customary to be accompanied by a mounted policeman 
(moAAozm) whose duty is as much to prevent travellers attempting 
exploration as to afford them protection. 

Resources of the CouBfry.—The natural products of the country 
remain almost entirely undeveloped. In applications lot conces- 
sions for mining am) omer exploitation, the government has seen the 
possibility of furthe^ complications with Europe : so that if, by whole¬ 
sale bribery, any gnint was obtained a nullifying clause was inserted, 
or the first occaaon seized to raise anew insuperable obstacles. After 
the conference at Algcciras in ipob, haAtver the government was 
obliged to wont vajrio.u.s concessions. breeding of horses or 

cattle and'.'Uie reaiing'*nf birds for EuW^m markets increase in 
spite of rre^ction and heavy dues. One OCThe most promising of 
recent dcvwiopments has been the growing supply of chickens, eggs, 
and fruit to.Europe—even to England. The fisheries also are capable 
of great present almost entirely in the hands of 

tine, as in the time of Addison, that the 


Moors “ seldom nap more than will bring the year about," and the 
failure of a single harvest causes inevitable dearth. Only a small 
part of the available land is cultivated; and the cultivated portion 
possessed by each tribe is divided into three parfa, one only of which 
IS sown each year. With a plough of the most primitive description 
the Moorish peasant scarcely scratches the surface of the soil; his 
harrow is a few branches of trees weighted with heavy stones. The 
corn is cut close to the ear with short serrated sickles, and the straw 
is left standing. Underground granaries or matmoras arc excavated 
beneath the tufaceous crust which covers much of the lowlands, 
sometimes capable of holding 2000 quarters; they preserve their 
contents in good condition for many years. 

Mineral Wealth ,—That mineral deposits of great value exist in 
Morocco there is little doubt. At Jebel Hadld or the Iron Mountain, 
in Abda, disused mines may still be visited, and in Sfis iron has long 
been worked. In the Beni Madan liills near Tetuan are mines, 
closed, it is said, by the sultan ‘Abd er-Kahmfin; but whether they 
furnished copper or lead authorities differ. On the road to Kenatsa, 
Rohifs saw lead and antimony worked. Antimony especially seems 
to be abundant to the south of the Atlas; Rohifs found it in a very 
pure state near Tesna, and Dr Allen saw splendid veins of it north of 
the Dra'a. That gold existed in Sfis was long suspected; Gatell 
proved it. Rock-salt (Xicurs in the mountains north of Fez, in the 
valley of the W. Martil, and probably in Jebel Zarhfin. In several 
places, as in the route from Saffi to Morocco, are brine lakes, from 
which the salt is collected and exported as far as Central Africa. 

Manufactures .—The manufactures are few, and the most famous— 
leather—is now either exported undressed to Marseilles or Phila¬ 
delphia, or is counterfeited by machinery in London or Paris. With 
the exception of slippers and shawls supplied to Moors established 
in the Levant, manufactured exports consist principally of carpets, 
rugs, trays, arms and " curios " for decorative purposes. For home 
use the Moors do much siiinning, weaving, and dyeing, chiefly of 
wool; but although it is possible to dress superbly in native-made 
articles, every year sees an increasing importation of Manchester 
and Yorkshire goods, rivalled by the cheaper products of Barcelona 
and Austria—in the last case with great success. 

Commerce.—The external tiade of Morocco is mainly with Great 
Britain, France, Germany and Spam. The proportion of trade taken 
by Britain, formerly fully 50 % of the whole, had decreased in 1905 to 
32 %, ill which year France's share was 39 %, that of Germany neaily 
12 % and that of Spain 5 %. St.atistics as to its value are difficult 
to obtain, .and not altogether trustworthy; the British consul at 
Tangler, writing in loofa, declared; " No information is to lie obtained 
from the Mnonsh custom-houses and no statistics whatever are pub¬ 
lished by the Moorish government." From such sources as were 
available the exports in 1873 (a year of phenomenally good crojw) 
were valued at about /1,300,000 and the imports at 1^934,000. 
Twenty years later (1903) the exports were valued at ,000 and 
the imports at ,^2,1150,000. A British consular return gave the value 
of the trade in 1906 as: Exports fiii7,30,lO9, imfxirts ,^2,970,900. 
According to French official returns the value of trade fell in 1907 to 
/3 200,000, hut had risen in itjoS to ,^4,400,000, This includes the 
trade through the eight open Moroccan ports (Tangier, Tetuan, 
lAraish, Rabat, Casablanca, Mazagan, Saffi and Mngador), the 
trade through Melilla, and that by the land frontier with Algeria. 
The trade with Algeria is valued at from £300,000 to £500,000 a year 
Statistics as to the considerable trade done by caravans crossing the 
Sah.'vra are entirely lacking. 

The chief articles of exports are skins and hide.s, sheep, oxen and 
goats, wool, barley, eggs, beeswax, almonds and slipiiers. Maize, 
peas and chick-peas are also considerable exporU in years of good 
crops. Cotton goods form the chief articles of import (exceeding 
£800,000 in value in 1906), sugar, tea, flour and .semolina coming 
next. Other imports include cloth, candles, iron and hardware, 
wines and spirits. Wheat and oxen are imixitted oviTland from 
Algeria. 

Fi'nonff. — The only part of the revenue which can be estimated 
with any degree of accuracy are the customs, which during the early 
years of the 20th century yielded about £500,000 per annum. Under 
the provisions of the act of Algeciras the Morocco State Bank was 
estaolished in 1907. It is a limited liability company and subject 
to the Law of France. The capital of the bank is £8oO(aoo and the 
head office is at Tangier. 'The directors reprozeiAiithe variogfi 
groups subscribing the capital, French financien contributmgiHI 
share twice as largo as that of any other group in return for th* 
relinquishment of the right of France to take up all new loans at 
the rate of the lowest tender. The bank holds a concession fromdiie 
state for forty years, and acts as its troa.surer and financial, agwt. 
It alone has the power of issuing notes. A Moorish high cgnnnis- 
sioner and four censors (representing the Bank of England, the Bank 
of France, the Bank of Spain and the German Imperial Bank) watch 
over the working of the bank. Tn all legal disputes In which the 
hank is concerned the Federal Court at Igiusanne is the final authority. 
There is a Moorish coinage based on that of the Latin Union; 
Spanish money is also legal tender. 

Moorish weights and measures vary from town to town, but in 
the foreign trade the decimal system has almost entirely superseded 
the native chaos. Credit is allowed by European houses at tiieir 
peril, and in some lines profits are cut ruinously fine or done away 
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with altogether hy diihoneet practices, many arising out oi the long 
credit in vogue. 

Government. —The Moorish government is a limited autocracy, 
the theoretically absolute power of the sultan being greatly 
circumscribed by the religious influences which in a measure 
support him, and by the official proletariat with which he is 
surrounded. The central government is known as the maghsen 
or makhzan (an Arabic word primarily meaning storehouse), 
a term also applied to the whole administrative body and 
collectively to the privileged tribes from whose ranks the state 
officials are recruited. At the head of the administration are 
wazirs, or ministers of state, who possess no power independent 
of the sultan's will. The wazirs in general accompany the court, 
but the minister for foreign affairs is stationed at Tangier. Local 
administration is directed by the governors of provinces and 
towns, who are nominated by the wazir ed dakhaldni (minister 
of the interior). The subordinate town officials are appointed 
by the governor, and sheikhs direct the affairs of the villages. 
All appointments are practically without pay, office holders 
being expected to obtain remuneration from “ presents,” I'.e. 
bribes and extortion. Attached to the government service 
are a number of tribes (called maghzen tribes), who furnish the 
sultan’s body-guard, garrison certain towns, and perform other 
duties in return for exemyjtion from taxation. There was no 
regular assessment for taxation, but such organized spoliation 
as might be required for public or private ends. That part of 
the empire where the sultan’s authority is supreme is known 
as blad el-maghzen (government countiy) ; those regions where 
the sultan’s authority is precarious ere c.T.lled blad es-siba (the 
unsubmissive country). 

All the powers are represented in Tangier by diplomatic 
iutd consular officials, whose independent jurisdiction over 
their respective fellow-subjects leads to the frequent confusion 
of justice. The evidence of non-Mahommedans is not accepted 
in Moorish courts, where venality reigns, and unprotected Jews 
suffer constant injustice, besides daily indignities, for which 
they repay themsei\ es by superior astuteness. 

elcHiv.—A half-organized aniiv—service in which is partly hered¬ 
itary, partly forced—is periodically employed in collecting taxes at 
sword-point, and m " eating up " the provinces; with it the custom 
is (or was) for the sultan to go forth to wav each summer, spending 
the winter in one of his capitals. The only approach to a regular 
army consists of certain hereditary' troops funiisned by the niaglren 
tribes, the Bokhara (black), the Udaia (mulatto), the Asliragali and 
Aslu-ardah (white), and the Gaish, who form a body of jiohce, 
Makhhaznia (mixed), all of whom are horsemen. The infantry 
(Askarla) arc mostly rough levies; only a small yiortion being well 
trained under European ollficcr.s. No accurate estimate can lie 
formed of the total available forces, and (he arms are of every 
pattern. There is no navy, but the government possesses several 
small steamers, one or two mounting guns. 

Religion. —The religion of Morocco is Islam, the Moors being among 
the strictest followers of Mahomet. The divisions of the East arc 
unknown, and their tenets include the princiiial teachings of both 
Shias anil Sunnis, but, as employing the Maleki ritual, they must 
be classed with the latter. Itecogniriiig their own sultan as Amir el 
.Mu’minin ('' Commander of the Faithful ") and Khalifa of God on 
earth, they .acknowledge no other claimant to that position, and have 
few dealings with the Turks, whom they consider corruiit They 
have not yet given way extensively to strong drink.’ 

Missions. —The Franci.scans lor six and a half centuries did brave 
work in the country, since the founder of their order oflered himself 
for that task in 1214, and many of them, including several British 
and Irish missionaries, suffered martvrdom; but they have long 
abandoned attempts to convert the Moors. The London Jewish 
Society was established in Mogador in 1875, and since 1883 vaiious 
Protestant agencies support a con.siderable number of missionaries, 
men and women, including doctors and nurses. 

Education. —The level of education could hardly be lower, although 
most males have an opportunity of learning to recite or read the 
Koran, if not to write. Only traders trouble about arithmetic. 
Youths who desire to pursue their studies attend colleges in Fez 
or cl' ewhere to acquire some knowledge of Mahommedan theology, 
logic, composition and jurisprudence. 

Literature and Travel. —Journalism is entirely foreign, and was 
introduced in 188,3, at the same time as the printing-press, Spanish, 
French and English newspapers being established in quick succession. 
The sultan El Hasan III. set up a lithographic establishment in Fez, 
from which a valuable series of Arabic theological, legal and historical 
works have been issued, but most noteworthy of all is the publication 


in Cairo in 1895 of an Arabic bistocy of Morocco, in few tfelames, by 
a native of Salli, Ahmad bin Khalld cp-Nbiri, A most practical 
step was taken by the French, on the conclusion of the agreement with 
Great Britain in 1904, in the establishment of a state-subventioned 
Mission seitnfifiqut au Maroc, which, in addition to establishing at 
Tvtgier the only public library in the empire, engaged a number of 
able students in research work, the results of which arc embodied in 
the periodical publications Archives marocairus (b vols., I904-I90(>) 
and L'Afrique franfaise 

Other iurwaid steps have been taken in the production of several 
important volumes on the country and in serious attempts to explore 
the Atla.s. The vicomte dc Foiicauld attained the first place by bis 
intrepid journeys as a Jew through the forbidden regions and by his 
workman-like geographical records; Joseph Thomson did good work 
in the Great Atlas, though within a limited area; the vicomte de la 
Martinitrc excavated some of the Roman remains; Mr Walter B. 
Harris made a bold journey to TafUUlt; and the marquis de Segonlac 
and Louis Gentil added to the knowledge of the Atlas ^ interesting 
expeditions.' A hydrographic mission under A. H. Dy8 also did 
valuable work (190,3-1909). An equally important service was 
rendered by the compilation by Sir K. Lambert Playfair and 
Dr Robert Brown of an invaluable Bibliography of Morocco to the 
end of iSyi (1893), containing over two thoitsand cntrio.s. 

History.—The prehistoric antiquities of Morocco are of 
considerable interest. In the cave at Cape .Spartel Tissot 
found regularly shaped arrow-heads, and in the north of the 
country he met with dolmens, barrows and cromlechs, just as 
in Algeria or Tunisia. The dolmens usually form a trapezium, 
and the body seems to have been buried with the knees drawn 
up to the chin. At M'zorah, a quaint little village of widely 
scattered houses built of rough blocks of yellow soft sandstone, 
about 8 or 10 m. south-east from Azllfi, stands a group of mega- 
lithic monuments of some interest. They liave been visited 
and described by many travellers, but Watson’s account is the 
most detailed. Round the base of a mound (15 ft. high) of 
yellow sandstone lies a circle of sixty-seven large stones, one 
of which (at the west side) is more than 20 ft. high. In the 
vicinity are several other groups, some of still larger blocks. 
Roman roads (see Africa, Roman) seem to have run from Tan¬ 
gier southwards to the neighbourhood of Meqttinez (Miknusa),and 
from Azlia to the south of Rabat; and Roman sites arc in several 
instances marked by considerable remains of masonry. At 
Kasur Farfi'on (Pharaoh’s Castle), on the western slope of 
j . Zarhon, are the ruins of Volitbilis. The enceinte, constructed 
of large stones and flanked by round towers, is 12,000 ft. in 
( extent. Four gates are still recognizable, and a triumphal arch 
erected in a.d. 216 in honour of Caracalla and Julia Domna. 
The stones of this site have been used for Mequinez MiknSs. 
lianasa (Colonia Aelia, originally Valontia) is identified with 
the ruins of Sidi Ali Bu Jenun, and Thamusida with those of 
1 Sidi Ali b. Hamed. At Shammish, up the river from Laraish, 
the city of Lixus (Trinx of Strabo) has splendid specimens of 
Punic and Roman stonework, and the similar remains on the 
headland of Mulal Bu Selham probably belong to the Mudelacha 
of Polybius. Of early Moorish architecture good examples are 
comparatively few and badly prcser^•od. Besides those in Fas, 
Miknas, and Marrakesh, it is sufficient to mention the mausoleum 
of the BenT-MarTn (ijth to i6th centuries) at Sheila, which, with 
I the adjoining mosque, is roofless and ruined, but possesses a 
number of funeral inscriptions. 

The earliest records touching on Morocco are those of Hanno’s 
Pcriplus, which mentions that Carth.aginian colonies were planted 
along the coast. The savage and inhospitable tribes with whom 
they came in contact included cave-dwellers; but raegulithic 
remains point to a yet earlier race. It is not till the last 
century B.c. that Moroccan Berbers arc found supplying troops 
to Pompey or Sertorius, and later, under Augustus, becoming 
themselves incorporated in the Roman province of Maure¬ 
tania {q.v., and also Africa, Roman). But the Roman province 
reached only to the Bu Ragrfig, on which Sala, now Salli, was 
its outpost; Volubilis, near Mequinez, being its principal, if not 
its only, inland city. In the fifth century a.d. the country 
became fubject to the Vandals and, about 6 i8, to the Goths, 

' Gentil, in La Giogre^hie, No. 3 (1908), describes the Siroua 
region, which, N.N.W. of Tikirt, connects the Anti Atlas and the High 
Atlas. The Sirona volcano compares with the finest volcanoes of 
Europe. 
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Thm are only three great inland cities, each of which in turn 
serves as metropolis: Fes, Mequinez and Marrakesh, The towns 
next in importance are Uie seamrts of Tangier, Casablanca (Dar el 
Baida), Mugador, Masagan, Sam, SoUi-Rabat, Laraish and Tetuan. 
All these places are sejjarately noticed. The ports of Agadir Ighlr, 
Azammflr and Adla being closed to trade, are in a decayed 
condition. On the Mediterranean shore, along the coast of Er-Itlf, 
the Spaniards have for centuries possessed C^uta, Pehun de Velez, 
Alhucemas and Mclilla; in 1848 they appropriated the Chafiarinas 
Islands. Inland, besides the three cities named, are the sacred towns 
of Mulai IdrU, 7 .arhen, Sbeshlwan and Wazz&n (the last-named of 
which alone is open to Europeans), and the minor towns of A 1 
Kasar, Sifrli, T&za, DibdQ and Cjda in northern Morocco (once the 
kingdom of Fez); Damn&t, El K 1 &. Sidi Eahal, Zettat and Amzmiz 
in central Morocco (once the kingdom of Manllkesh); Tarudant, 
High. Tiznit and Gltiuln in southern Morocco (once the kingdom 
of Sfis). 

The town of Mulai Idris Zarhdn lies to the north of Mequinez. 
James Jackson, who in 1801 managed to pay a hurried visit, i.s the 
only European known to have entered its gates. It is a place of 
apparently 1500 to 2000 inhabitants, compact, and with several large 
buildings, the principal of which is the shrine of Mulai idrls, the 
founder of the Moorish Empire, round which the place lias grown. 
WazzAn is the seat of a sharif or noble dc.scended from Mulai Idris, 
whose family has been greatly reverenced for over two hundred 
years. It wait built by Mulai Abd Allah cs-SharIf (d. liiysl, and 
IS open to European visitors, which Shesliawan (or Shefshawan), 
another sacred city of sharifs, founded in 1471, a day's ride into the 
mountains south of Tetuan, is not. Sifru is picturesquely situated 
amidst gardens, a short day's ride from Fez. Taza is a considerable 
trading centre on the route between Fez and the Algerian frontier. 
The population, in Leo's time 20,000, is now 5000, of whom 800 are 
Jews. Dibdu, to the east of 'l Aza, is a small but important Jewish 
centre. About 120 m. east of Tlza, and only 10 from the frontier, 
is Ujda (Oudjda of the French), in the midst of an orange grove. 
Marr&kesh is the only really large city of central Morocco. Damn&t 
is a walled town of magnificent situation in the Atlas, east of Marrk- 
kosh, between which and the Lm er-Rabi'a are the less important 
Sidi Ralial and El Kia. Amzmiz lies in the Atlas, .south-west of 
MarrSkesh. Thrudant, the capital of Sus, is situated between the 
Atlas and the river Rfls; it is a place of from 30,000 to 40,000 
inhabitants, already a flourishing town in the i zth century, rebuilt by 
the Sa'adi Dyna-sty early in the lOth, and reforlilied by El Masan IV. 
in 1882, Tlznlt, which lies to the south, until then but a village, 
was m 1882 converted into a town by El Hasan IV., and walled. 
High (1300 ft.) above a stream which joins the Mftssa, is the chief 
town of Tazirwait, the state of Sidi Hish&m, an independent princi¬ 
pality founded by Sidi Ahmed u MQsai'and CUimin or Agelmin, in 
like manner is the uliief town of the Wfld Nun district. Tagalist, 
about 40 m. inland from Ifni, was formerly a large city, and in the 
Kith century the .seat of a Spanish factory trading in archil. 

Communications .—Regular and fairly frequent steamship services 
link Morocco with the principal ports of the world, tliough in some 
instances transshipment at Gibraltar is nccc.ssary. "rhe touri.st 
traffic has grown greatly since the la.st quarter of the iqth century. 
Great Britain, Spain, Franco and Germany have post.al agencies, 
running competing courier mails along the coast and to the capitals, 
while Great Britain, France and Spain have laid telegraphic cables 
from Gibraltar, Oran and Tarifa respectively to Tangier; but the 
extension of wires infand, save, for telephones and electric light, was 
prohibited up to iqog. A railway about 24 m. long, competing 
Casablanca and Ber Keshid, was opened in September 1908. Ibis 
was the first fine built in Morocco. Tlicre is also a railway from 
Mclilla to some neighbouring mines. In general travelling in the 
interior is what it was a thousand years ago. There being practically 
no made roads and few bridges, vehicular traffic is out of me question, 
and even the transport of goods and persons on the backs of animals 
lacks the facilities provided in some Eastern lands—as Persia, for 
instance—in regular posting stations and caravanserais^ here known 
as fandaks. Travellers have therefore to carry tents and all con¬ 
veniences desired. Throughout the central Moroccan plains it is 
generally perfectly safe to travel unguarded, • but in mountainous 
districts it is customary to be accompanied by a mounted policeman 
(moAAozm) whose duty is as much to prevent travellers attempting 
exploration as to afford them protection. 

Resources of the CouBfry.—The natural products of the country 
remain almost entirely undeveloped. In applications lot conces- 
sions for mining am) omer exploitation, the government has seen the 
possibility of furthe^ complications with Europe : so that if, by whole¬ 
sale bribery, any gnint was obtained a nullifying clause was inserted, 
or the first occaaon seized to raise anew insuperable obstacles. After 
the conference at Algcciras in ipob, haAtver the government was 
obliged to wont vajrio.u.s concessions. breeding of horses or 

cattle and'.'Uie reaiing'*nf birds for EuW^m markets increase in 
spite of rre^ction and heavy dues. One OCThe most promising of 
recent dcvwiopments has been the growing supply of chickens, eggs, 
and fruit to.Europe—even to England. The fisheries also are capable 
of great present almost entirely in the hands of 

tine, as in the time of Addison, that the 


Moors “ seldom nap more than will bring the year about," and the 
failure of a single harvest causes inevitable dearth. Only a small 
part of the available land is cultivated; and the cultivated portion 
possessed by each tribe is divided into three parfa, one only of which 
IS sown each year. With a plough of the most primitive description 
the Moorish peasant scarcely scratches the surface of the soil; his 
harrow is a few branches of trees weighted with heavy stones. The 
corn is cut close to the ear with short serrated sickles, and the straw 
is left standing. Underground granaries or matmoras arc excavated 
beneath the tufaceous crust which covers much of the lowlands, 
sometimes capable of holding 2000 quarters; they preserve their 
contents in good condition for many years. 

Mineral Wealth ,—That mineral deposits of great value exist in 
Morocco there is little doubt. At Jebel Hadld or the Iron Mountain, 
in Abda, disused mines may still be visited, and in Sfis iron has long 
been worked. In the Beni Madan liills near Tetuan are mines, 
closed, it is said, by the sultan ‘Abd er-Kahmfin; but whether they 
furnished copper or lead authorities differ. On the road to Kenatsa, 
Rohifs saw lead and antimony worked. Antimony especially seems 
to be abundant to the south of the Atlas; Rohifs found it in a very 
pure state near Tesna, and Dr Allen saw splendid veins of it north of 
the Dra'a. That gold existed in Sfis was long suspected; Gatell 
proved it. Rock-salt (Xicurs in the mountains north of Fez, in the 
valley of the W. Martil, and probably in Jebel Zarhfin. In several 
places, as in the route from Saffi to Morocco, are brine lakes, from 
which the salt is collected and exported as far as Central Africa. 

Manufactures .—The manufactures are few, and the most famous— 
leather—is now either exported undressed to Marseilles or Phila¬ 
delphia, or is counterfeited by machinery in London or Paris. With 
the exception of slippers and shawls supplied to Moors established 
in the Levant, manufactured exports consist principally of carpets, 
rugs, trays, arms and " curios " for decorative purposes. For home 
use the Moors do much siiinning, weaving, and dyeing, chiefly of 
wool; but although it is possible to dress superbly in native-made 
articles, every year sees an increasing importation of Manchester 
and Yorkshire goods, rivalled by the cheaper products of Barcelona 
and Austria—in the last case with great success. 

Commerce.—The external tiade of Morocco is mainly with Great 
Britain, France, Germany and Spam. The proportion of trade taken 
by Britain, formerly fully 50 % of the whole, had decreased in 1905 to 
32 %, ill which year France's share was 39 %, that of Germany neaily 
12 % and that of Spain 5 %. St.atistics as to its value are difficult 
to obtain, .and not altogether trustworthy; the British consul at 
Tangler, writing in loofa, declared; " No information is to lie obtained 
from the Mnonsh custom-houses and no statistics whatever are pub¬ 
lished by the Moorish government." From such sources as were 
available the exports in 1873 (a year of phenomenally good crojw) 
were valued at about /1,300,000 and the imports at 1^934,000. 
Twenty years later (1903) the exports were valued at ,000 and 
the imports at ,^2,1150,000. A British consular return gave the value 
of the trade in 1906 as: Exports fiii7,30,lO9, imfxirts ,^2,970,900. 
According to French official returns the value of trade fell in 1907 to 
/3 200,000, hut had risen in itjoS to ,^4,400,000, This includes the 
trade through the eight open Moroccan ports (Tangier, Tetuan, 
lAraish, Rabat, Casablanca, Mazagan, Saffi and Mngador), the 
trade through Melilla, and that by the land frontier with Algeria. 
The trade with Algeria is valued at from £300,000 to £500,000 a year 
Statistics as to the considerable trade done by caravans crossing the 
Sah.'vra are entirely lacking. 

The chief articles of exports are skins and hide.s, sheep, oxen and 
goats, wool, barley, eggs, beeswax, almonds and slipiiers. Maize, 
peas and chick-peas are also considerable exporU in years of good 
crops. Cotton goods form the chief articles of import (exceeding 
£800,000 in value in 1906), sugar, tea, flour and .semolina coming 
next. Other imports include cloth, candles, iron and hardware, 
wines and spirits. Wheat and oxen are imixitted oviTland from 
Algeria. 

Fi'nonff. — The only part of the revenue which can be estimated 
with any degree of accuracy are the customs, which during the early 
years of the 20th century yielded about £500,000 per annum. Under 
the provisions of the act of Algeciras the Morocco State Bank was 
estaolished in 1907. It is a limited liability company and subject 
to the Law of France. The capital of the bank is £8oO(aoo and the 
head office is at Tangier. 'The directors reprozeiAiithe variogfi 
groups subscribing the capital, French financien contributmgiHI 
share twice as largo as that of any other group in return for th* 
relinquishment of the right of France to take up all new loans at 
the rate of the lowest tender. The bank holds a concession fromdiie 
state for forty years, and acts as its troa.surer and financial, agwt. 
It alone has the power of issuing notes. A Moorish high cgnnnis- 
sioner and four censors (representing the Bank of England, the Bank 
of France, the Bank of Spain and the German Imperial Bank) watch 
over the working of the bank. Tn all legal disputes In which the 
hank is concerned the Federal Court at Igiusanne is the final authority. 
There is a Moorish coinage based on that of the Latin Union; 
Spanish money is also legal tender. 

Moorish weights and measures vary from town to town, but in 
the foreign trade the decimal system has almost entirely superseded 
the native chaos. Credit is allowed by European houses at tiieir 
peril, and in some lines profits are cut ruinously fine or done away 
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succession was disputed by three of his sons. In 1608 Mie of 
them, ZIdftn, became supreme and reigned twenty years. To 
subdue rebellions ZidSn twice obtained the assistance of English 
troops from Charles I., and, like his father, employed large 
numbers of European artificers in the various p>alaces he built 
or completed. The two sons who succeeded him had both 
become drunkards from intercourse with these foreigners, but 
a third, Mahomet XIII., called from prison to reign in 1636, 
proved himself a wise and beneficent ruler. But his friendship 
for Europeans displeased the more fanatical among his subjects, 
and after a futile attempt on the part of a central Moroccan 
“ saint ” of great reputation to oust him, and the “ Christians ” 
on the coast as well, another family of sharlfs was invited from 
TaflUllt to undertake the task, and by 1649 they were masters 
of Fez. 

Before tracing the history of the Filali dynasty, which still 
holds its own, it will be convenient to refer briefly to the relations 
Bunpua which subsisted then (17th century) and for many 
iftattmm years afterwards, apart from wars with .Spain and 
wUb Portugal, between the Moors and Europeans. From 
Monceo. part of the 13th century there are records 

of Christian mercenaries and others in the Moorish service, 
while intermittent trading expeditions had already brought 
the principal European ports of the Mediterranean into 
touch with Morocco. The settlement of European traders in 
Moorish ports does not appear to have commenced till later; 
but it soon became an important factor, for the Moors have 
always appreciated the advantages of foreign commerce, and 
thus the way was opened up for diplomatic intercourse and 
treaty privileges. Even while their rovers were .scouring die 
seas and making slaves of the foreigners captured, foreign 
merchants were encouraged to trade among them under gu^an- 
tees and safe-conducts. Thus originated all the rights enjoyed 
by foreigners in Morocco to-day, as subsequently confirmed by 
treaties. France was the first to appoint a consul to Morocco, 
in 1577, Great Britain only doing so a century later. For 
centuries the treatment of foreign envoys in Morocco was most 
humiliating, the presents they brought being regarded in the 
light of tribute. It was not till the year 1900 that the custom 
was abolished of mounted sultans under umbrellas receiving 
ambassadors on foot and bareheaded. 

While, from the European point of view, the pirates of the 
Barbary coast were a bloodthirsty set of robbers, in no way 
to be distinguished from the sweepings of Western 
ncSallet civilization who scoured the seas farther east, from 
the standpoint of the Moors they were the pious 
religious warriors for the faith, who had volunteered to punish 
the Nazarenes for rejecting Mahomet, and it is difficult to realize 
the honour in which their memory is held save by comparison 
with that of the Crusaders, in which the po.sitions were exactly 
reversed. The Moorish rovers approached os nearly to an 
organized navy as anything the country ever possessed, and at 
times they were fitted out by the state, to whom their prizes 
therefore belonged. They made descents on tlie opposite coasts, 
even as far as Devon and Cornwall, carrying off the population 
of whole hamlets. 

Salli, Ma'mora (Mehediya), Laraish, Tangier, Ceuta, Tetuan, 
and Badis were their principal rendezvous in Morocco, and 
their vessels, an assortment of almost every known build and 
rig of the day, varied greatly in numbers and size. It is probable, 
however, that contemporary writers greatly over-estimated 
their importance. They appear to have flourished chiefly 
throughout the i6th, 17th and i8th centuries, and to have 
attained the zenith of their power during the latter part of the 
17th century. A great impetus was given to their raids by the 
expulsion of the Moors from Spain in 1610, and their operations 
were facilitated later by the recovery of most of the Moorish 
ports from foreign hands. The varying influence of the different 
European states could be gauged at first by the prices they 
were compelled to pay to ransom their captive subjects, and 
later by the annual tribute which thty were willing to present 
to protect their vesseb. Some countries continued the payment 


well into the 19th centuiy, although the slavery of Christians 
in Morocco had been abolished by treaty in 1814. 

During the time that piracy flouruhed hundreds of thousands 
of foreigners suffered captivity, torture and death in Morocco 
rather than abjure their faith, the one condition 
on which a measure of freedom within Morocco 
was offered to them. The horrors of that time 
were keenly felt in Christendom, and collections were constantly 
made at church doors for the ransom of Moorish captives. 
Frequent expeditions for that purpose were undertaken by 
members of religious brotherhoods, not a few of whom themselves 
became martyrs. The lot of the European slave was infinitely 
worse than that of the negro who indifferently embraced Isl 4 m, 
and was at once admitted to equality in all points save freedom. 
They were principally employed on public works or in galleys 
under the task-master’s lash, both men and women being sub¬ 
jected to every indignity. 

The record of the Filali dynasty may now be con.sidered. 
The first of thb line proclaimed in Fez was Mahomet piuh 
XIV., but the first of European fame was his brother, Oymtr 
Rashid 11 ., “ The Great Tafllatta,” as he was styled <'*<*-)• 
by the English, who then occupied Tangier, sultan from 1664 
to 1672. With him opened a terrible epoch of bloodshed and 
cruelty, only once revived since—during the short reign of 
El Yazid (1790-1792)—the horrors of which for both natives 
and Europeans, are often indescribable. It reached its climax 
under his brother Ismill. A man of wonderful vitality, his 
reign lasted 55 years (1672-1727), during which his fierce grasp 
never relaxed. Many hundreds of sons and countless daughters 
were born to him in a harem rivalling that of Solomon, for 
which he even asked a daughter of Louis XJV. Having, as 
he supposed, driven the English from Tangier, he laid uiwuc- 
cessful siege to Ceuta for 26 years, but otherwise his military 
measures were confined to subduing internal enemies, in which 
he was supported by his faithful black troops, the Bokharis, 
and also by a foreign legion of renegades. 

For 30 years -after Ismail’s, death one son after another 
was set up by the Bokharis, seven succeeding—some of them 
more than once—till one, Abd-Allah V., who partook of his 
father’s bloodthirsty nature, ended his sixth turn of power 
in 1757. Then, at last, this dynasty provided a beneficent 
sovereign in the person of his son, Mahomet XVl., during whose 
reign of 33 years the land prospered. By him Mogador was 
built and Mazagan, the last hold of the Portuguese, recover^. 
He was followed by the wretch Yazid, his son by an Engli^ 
or Irish woman, whose reign was fortunately cut short while 
contending with four rival brothers, two of whom in turn 
succeeded him, the second, Sulaiman 11 ., proving as wise a 
ruler as his father. Under his reign (1795-1822) piracy was 
abolished, but the policy, maintained till the end of the 
century, of having as little as possible to do with foreigners 
was initiated. 

By Sulaiman’s direction the imperial umbrella passed to his 
nephew, Abd-er-Rahman ll., on whom he could rely to maintain 
his policy. Although disposed to promote foreign trade, he 
made a futile attempt in 1828 to revive piracy, which the 
Austrians frustrated by reprisals next year. Following this 
was the war of 1830 with France over the partition of Algeria, 
as a result of which the Moors renounced all claim to Tlem9en 
and entered into agreements the infraction of which led to a 
second war between the two in 1844, during which Tangier 
and Mogador were bombarded. A bombardment of Salli in 
1851 secured for the French the settlement of various claims, 
and when Abd-er-Rahman died, in 1859, the Spaniards were 
threatening Tetuan. 

War being declared, the Spaniards marched on the town, 
which they captured after two months, and held till peace was 
signed six months later on their own terms# Tte vanquished 
sultan, Mahomet XVII., reigned till his death in 1873, when 
his son, El Hasan HI., succeeded, having the usual fight to 
secure the supremacy. In comparison with his predecessors 
El Wamn wos and gentle, too muph so to ma int ai n continual 
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peaoe among the more turbulent of his subjects. From early ' 
m the century Sus had practically maintamed independence, 
but in 1882 was reduced to submission, as also were subsequently 
the other great Berber centres, one by one, till the land had rest. 
Fighting between the Klflans and Spaniards in 1894 having 
involved the sultan in the payment of some £650,000 indemnity, 
he was on his way to recover this from the culprits when he died 
in camp and was interred at Rabat. 

El-Hasan’g death was kept secret till the coffin reached its 
destination, so that a peaceful proclamation was secured for 
'Abd-cl-‘A2l2 IV., his son by a Circassian slave who 
ntRitta possessed great influence over him. Ilis trusted 
chamberlain, Si Ahmed ben Musa, became wazlr 
regent, and put down all opposition, ruling with a 
firm, wise hand till 1900, when he died just as his ward attained 
his majority. Drastic changes thereon took place, and a new 
set of ministers came into power. The young sultan now 
showed himself desirous of acquiring and practising foreign arts 
and of introducing foreign reforms. Under his mother’s advice 
he sought especially the friendship and advice of Great Britain, 
on whose disinterested friendship he believed he could rely. 
But lack of training and experience frustrated his praiseworthy 
efforts, and he became the prey of schemers and speculators, 
who pandered to his worst traits and squandered his treasure. 

This turn of affairs aroused the fanaticism of his people, 
and in 1902 the Berber tribes of the Algerian frontier rose in 
rebellion under JelUli ZarhSni, nicknamed “ Bu Hamara,’’ 
who claimed to be fighting on behalf of the sultan’s brother 
Mahomet, already imprisoned in Mequinez for revolt.' Unable 
to subdue the rebellion, which did not, however, affect the rest 
of the empire, 'Abd-el-'AzIz borrowed money from France to 
reoiganize his army, but failed to effect his purpose. Mean¬ 
while a local sharlf, Mulai Ahmed er-Raisuli, made himself 
master of the district round Tangier, holding even foreigners 
to ransom, and aeating a false impression abroad as to the 
general state of the empire. 

The end appeared near when by a declaration, signed in l.ondon 
on the 8th of April 1904, Great Britain, in return fur concessions 
in Egypt, agreed not to interfere with French action in Morocco. 
In this declaration, one of the series of arrangements marking 
the establishment of the entente cordiaU, France declared that 
she had no intention of changing the political status of Morocco. 
She designed, however, a system of “ pacific penetration,” and 
administrative, economic, financial and military reforms—re¬ 
forms which the Moorish court did not desire. By a separate con¬ 
vention with Spain in October 1904 the interests of that country 
were safeguarded, and it seemed that the Anglo-French agree¬ 
ment had the approval of all the powers. Some weeks before 
its conclusion its terms had been communicated to Germany, 
and four days after its signature Count Biilow had stated in 
the Reichstag that there was no ground to apprehend that 
German interests (“ essentially economic ”) iff Morocco would 
be disregarded. During the remaining months of 1904,•however, 
and in the opening months of 1905, the internationaL situation 
was changed. Germany had viewed with concern the increased 
influence of France in Europe, but remained quiescent until 
after the reverses to the Russian ams in Manchuria, when it 
was judged in Berlin that the time had arrived for'Germany 
to become the arbiter of European policy; and the means to 
demonstrate her position were found in the Moroccan question. 
After having turned a deaf ear to the demands of the Pan- 
Germanic party for the “ vindication ” of German rights in 
Morocco, after in fart nearly a year of acquiescence in the pre¬ 
dominant position of France in. that country* the Germcm 

1 Mulai Mabome^ eldest son of ICl Ha.san and a generally popular 
prince, waikeleased from prison by 'Abd-el-'A‘ziz early in 1908 and 
^ced in atiSmand Of his army. On the defeat of 'Aziz by Mulai 
nafld, Mahomet contemplated seizing the dlrone. He was, however. 
Imprisoned by HaAd.iUrthe palace at Fez,.Where he was reported 
to Wve. died, in piystaitoua citeumetances, m June 1909. 

• Shown inter flia by tne landing of 500 Algerian troops at Tangifr 
(a step taken to seCure the TeleaSe9f Ion Perdiearls and his stepson, 
captives of Rnisuli), and of a detachment at Kakat 


government now complained of being ignored in the Anglo- 
French arrangement proceeded to extend its patronage to 
'Abd-d-'Aziz. On the 31st of March 1905 the German emperor 
landed at Tangier and had conferences with the sultan’s repre¬ 
sentatives. The emperor was reported to have declared that he 
had come to enforce the sovereignty of the sultan, the integrity 
of Morocco, and the equality of commercial and economic 
interests. The effect of this intervention was soon apparent. 
The sultan rejected the scheme of reforms proposed 
by France, and at the suggestion of Germany issued 
invitations to the powers to meet his representatives ^JtJrnce. 
and advise him concerning the reforms needed. 

The French foreign minister, M. Delcass6, held that there was 
no need for a conference, but Prince Billow used menacing 
language and after a period of much .stress M. Delcass6 resigned 
(June 1905), the French government thereupon agreeing to 
the holding of a conference. So far the German policy had 
triumphed; tlie conference met at Algebras on the 16th of 
January 1906 and engaged in the delicate task of reconciling 
French claims for predominance with the German demand 
of equality for all. The British delegates gave firm support 
to their French colleagues, while Austria proved “ a brilliant 
second ” to Germany. With great difficulty a scheme of reforms 
was elaborated, Germany having previously acknowledged the 
privileged position of France along the Moroccan-Algerian 
frontier. The genera! act embodying the resolutions of the 
conference was signed on the 7th of April; it was accepted by 
the sultan on the 18th of June, and the ratifications of the act 
by the other powers were deposited at the Spanish Foreign 
Office on the 31st of December iqo6. 'fhe act provided for 
a Moorish police force from 2000 to 2500 strong, distributed 
among the eight open ports of Morocco, to be commanded by 
Moorish kaids, assisted by French and Spanish instructors and 
officers, with a Swiss inspector-general—the arrangement to 
continue for five years. The act provided also for the institution 
of a state bank (see supra, ^Finance). Other provisions dealt 
with {a) the acquisition of land round the ports by foreigners, 
and the eonsequent payment by them of the regulated or tertib 
taxes; (i!>) the more eflieient control of the customs adminis¬ 
tration, first by an annual assessment of the average values 
of all imports as a basis for the tariff during the following year, 
and, secondly, by a strict supervision of the administration 
itself; and (c) the authority of the state over the public services 
and public works, tenders for which were to be adjudicated 
impartially without reference to the nationality of the bidder. 

'Throughout 1906 the country was in a disturbed condition, 
and while a Franco-Spanish demonstration off Tangier succeeded 
in obtaining the removal of Raisuli from the governor¬ 
ship of the town, various outrages occurred (indud- Prmaee 
ing the murder of a Frenchman in the suburbs of *’* 

Tangier) for which no satisfaction could be obtained. 

At length the murder of Dr Emile Mauchamp at Marrakesh 
on the iqth of March 1907 determined the Freach to take prompt 
action, and Ujda was occupied (March 29) by Algerian troops, 
the French government determining to hold the town until 
satisfaction liad been given to their demands. 'Wg satisfactitm 
'Abd-el-'AzIz promised in May, and some pra^p^ess was 
towards carrying out the Algeciras programme, the statd 4 fli|f 
being organized in July 1907. Meantime the weakness 
sultan’s rule was illustrated in many quarters; near Tangier 
by the continued activity of Raisuli, that chieftain .securing in 
June another European captive—Sir Harry Maclean,* who 
after over seven months’ detention had to be ransomed by the 
British government for £20,000. 

” Kaid Sir Harry Maclean fh. 1848) after serving ia the British 
army became instructor to the Moorish army, which ne accompanied 
jn Several expeditions. He was also colonel of the sultan’s body¬ 
guard. For services rendered to the British government he was 
nude a C.M.G. in 1898 and a K.C.M.G. in 1901. On the occasion 
of his capture be had gone, as be thought, to receive the submission 
of Raisuli, and had with him one or two attendants only. The sum 
paid for his ransom was subsequently refunded—as to £15,000 
by RaisOli himself and the remainder by Mulai Hafid. 
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At Casablanca at this time works were in progress, with the 
sanction of the sultan, for improving the harbour. The works 
were beyond the ramparts, close to the Moslepi cemetery; and 
the neighbouring tribesmen (the Shawja) were excited by reports 
that the cemetery had been desecrated. On the .^oth of July 
they attacked the European labourers and killed nine of them 
(three French, three Spaniards, and three Italians), afterwards 
entering the town and raiding the Jewish quarter. Refugees 
fled by boat to Tangier with news of the massacre. The French 
government decided to occupy Casablanca, and a strong naval 
and military force was sent thither. Before the arrival of the 
troops the commander of the cruiser “ Galilee ” landed a party 
(Aug. 5) to guard the French consulate. The passage of the 
detachment was opposed, whereupon the “ Galilee,” aided 
by the “ Du Chayla ” bombarded the town. Casablanca was 
at the same time entered by the tribesmen, who began a general 
CMMMUaaca the 7th the ]''rcnch troops arrived and 

■ were landed, and further fighting took place. Before 
order was restored nearly every inhabitant had been killed or 
wounded or had fled; the dead alone numbered thousands. The 
European colony was, however, saved. Though masters of the 
town, the French found the Shawia tribes still full of fight, and, 
first under General Drude and afterwjirds (Jan. 1908) under 
General Amad6, the French proceeded to the reduction of the 
Shawia country. At one time the expeditionary force numbered 
15,000 men.' By June 1908 the district was quiet and there¬ 
after the strength of the force was gradually reduced.'’ 

The action of France at Casablanca aroused the fanaticism 
of the tribes of Tafllalt and those dwelling near the Algerian 
border. In November T907 tbc Beni Snassen cTossed the frontier 
and were not reduced to submission until after hard fighting. 
Another outbreak occurred in April 1908, when a French column 
in the Guir district, west of Figig was surprised, and had difficulty 
in beating back the enemy. In that and a subsequent engage¬ 
ment, which resulted in the dispersal of the foe in May, the French 
casualties were over soo. French and Moorish commissioners 
were then appointed to preserve order along the frontier. 

While thus engaged on the eastern frontier and on the Atlantic 
coast of Morocco France had given financial and moral support 
to 'Abd-el-'Aziz, whose position was tlireatened 
^' 5 ' his brother Mulai Hafid. On the i 6 th of August 
1907, within a fortnight of the bombardment of 
Casablanca, the ulema of Marrakesh liad declared 
'Abd-el-'AzIz deposed and Hafid sultan; and from September 
onwards the tribes round Casablanca opposing the French wore 
supported by troops sent from Marrakesh. Aziz having been 
furnished with money by the state bank, he was enabled to reach 
the seaport of Rabat at the head of his army in September 
1907. There he was visited by the French minister and appeared 
willing to grant all the demands of France in return for help 
against his brother. A loan was forthcoming but no military 
assistance save that some of 'Abd-el-'Aziz’s troops were taken 
by a French warship to Mazagan. While desultory fighting 
between the supporters of the rival brothers was proceeding 
Hafid was proclaimed sultan at Fez on the 4th of January 
iqo8; Hafid now sought support from France, Germany, and 
other powers, and moving from Marrakesh passed the French 

' A Spanish force of boo men was also sent to Casablanca. 
ThrouRhout the crisis Spain, with .some misgiving, co-operated in 
the actions of France. 

“ In September 1908 the German consul at Casablanca gave 
safe-conduct to six deserters from the Foreign Legion, of whom 
three were Germans. On the way to embark for Hamburg, and 
while under guard from the German consulate, all six deserters were 
forcibly arrested by a French patrol. Tbc matter created great 
excitement both in Germany and France, chiefly horn the demand 
of tbc German government that France should express regret for the 
action of its agents before the facts were fully established. A way 
of escape was found in the formula " the two governments, regretting 
the events which occurred at Casablanca, . . . refer the matter to 
arbitration . . . and agree to express regret . . . according to the 
judgment of the court" The case then went to the Hague Court 
of Arbitration, which .gave its decisfon in May 190Q, sulntantially 
in favour of France. In July the French govomment pard^d 
the deserters. 


lines in the Shawia country, entered Mequinez in May and Fez 
in June 1908. At length 'Abd-el-'Aziz made an eAort to reassert 
his authority and with a force numbering 4000 he left Rabat 
in July for Marrakesh. He reached the neighbourhood of that 
qjty on the 2nd of August, having received the adhesion of 
numerous tribes, including the Shawia. On the 19th he started 
for the final march on Marrakesh. He appears to have been 
betrayed, for hardly had his force started when it was assailed 
on all sides, whereupon the tribesmen deserted in a body and the 
“ regulars ” ran away. The day was irretrievably lost and 
'Abd-el-'Aziz sought safety in flight. On the 22nd he arrived 
at Settat in the .Shawia country, and within the French lines, 
with only a handful of followers. For a short time he talked 
of continuing the struggle, but ended by accepting a pension 
from his brother Hafid and was assigned a residence in 'Tangier. 
That town, the last in Morocco to acknowledge Hafid, did so 
on the 23rd of August; the cluiige of sultans being accomplished 
without any disturbance of public order. 

Germany was anxious for the immediate recognition of Hafid 
and caused some perturbation in France by a circular to the 
powers to that effect dated the 2nd of September; 
tbc French and Spanish governments replied by 
proposals for guarantees that Hafid would respect 
the Act of Algef iras. This course received general assent and 
Hafid having given the guarantees demanded he was formally 
recognized as sultan at the beginning of 1909. His relations 
with Europe were made easier by the conclusion, in February 
1909, of a Franco-German agreement designed to avoid all 
cause of misunderstanding between those powers in Morocco. 
Germany put on record that her interests in the sultanate 
were “ only ceonomic,” and France agreeing to “ safeguard 
economie equality ” Germany undertook not to impede the 
political interests of France in the country. 

The weakness of the central government was exemplified 
by the inability of Mulai Hafid to control the Rif tribesmen, 
who in July lyoy killed a number of European bbourers in the 
neighbourhood of the Spanish fortress of Melilla (jJi.). Spain 
sent an army of 50,000 men to vindicate its authority. After 
a severe campaign the Riffians were reduced to submission 
(Nov. 1909). Hiough powerless in the Rif, Mubi Hafid’s army 
succeeded in defeating Bu Hamara's force and in capturing 
(Aug. 1909) that pretender, otherwise known as £1 Roghi." 
Bu Hamara and many of bis followers were taken to Fez. The 
tortures inflicted upon them evoked .strong protests from the 
European powers. In 1910 Mulai Hafid obtained a loan, 
chiefly from France, of /4,ooo,ooo; the greater part of the loan 
went to liquidate claims by Europeans against the maghzen. 

AmIUB ANLl Sm.TANS* OF MOROCCO 
I.—Idrisi Dynasty (Arab), A.D. (Capital, Fez.) 

788. Idris I. 

791. Rashid (regent). 

804. Idris II. 

828. Mahomet I. 

830. 'Ali I. 

848. 'V’ahya I. 

881. Yahva II. 

894. 'Alill. 

Yahya III. 

904. Yahya I'V. 

(Interregnum from 917.) 

922. El Hasan I. " El Hnjjam." (Fez lost to the MiknAsa 925.) 

935. El Kennun (at Hajrat en-Nasr). 

948. 'AbuTAi.sh Ahmed. 

954. El Hasan II. (at Basra). 

901. 'Abd-Allah I. 

970. Mahomet II. (Subjugated by the MaghiAwa 985.) 

II.—Miknlsa Dynasty (Berber). (Capital, Fez.) 

923. Musa I. " Ibn Abd-el-'Aafltu" 

03S. Mkdin. 

952. Ibrahim I. 

973. El BCri. 

1014. £1 KAsem I. 


" For an account of Bu HamAra's career see Qut^tioHt diploma- 
tigafs (Oct. 16. 1909). 

‘ Title of sultan adopted about 1649. 
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988. 

lOOO. 

lolb. 

1039 - 

io6o. 

1065. 

1067. 
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III.— Maghrlw* Dynasty (Berber), 
Zbi ibn ‘Atia. 

El Mu&z. 

Hamm&nia. 

Dflnas. 

El Fateh and 'Ajlsa. 

El Mo&nnasir. 

Tamlm. 


(Capital, Fez.) 


(Capital, Manlkesh.) 


Io6l. 

1106. 

1143 - 

II 45 - 

H4O. 

V.- 

1145- 

Iib 3 - 
1184. 

1199. 
IZI4. 
1323. 
1224. 
122O. 
1229. 
1233. 
1243. 

1248. 

1200. 


(Capitals, Marrakesh and 


IV.—Muribti Dynasty (Berber), 

YOsof I. (Bin Tashfln.) 

■AU III. 

Tashfln I. 

Ibrahim II. 

Ishfik. 

-Muwahhadi Dynasty (Ber^r). 

Seville.) 

'Abd-el-Mamin. 

Yuscf II., " Abu Ya'kub. 

Ya'kub I., " Abu Yuset fl Mansur. 

Mahomet III., " En-Nisir." 

Yusel III. " Abu YAkub el Mustansm. 

■Abd-el-W&hid, " El MakWflwi." 

■Abd-Allah II., " Abu Mahomet. 

Yahya V., " HI Mu'Usira. 

Idris III., " F .1 Mlmun." 

Itashid I., " Abd-el-WahTd. , ,,, 1 * 

I V., “ Es-Said el Mu'tadid." (Meqmnez lost to Beni 

’“'^Emortada.” (Fez lost to Beni Marin, 1248.) 
Id^ IV., ■■ AlTDabbus' el WAthik." (Marrakesh fcst 
to Beni Marin, 1269.) 

VI —Beni Marin Dynasty (Berber). (Capitals, Fez, Mequmez 
■ and Marrakesh.) 

1213. 'Abd-el-Hukk. ,, 

1217. ■OthmAn I., Abu Said 1 . 

,239. Mahomet IV., “ Abu Marral. 

lilt. YAkf^*^!!., *' bin ‘Abd-el-Hakk." 

’*‘“-X!"''AbuThAbit.” 

SulaimAn I., " Abu Rehl'S' „ 

'OthmAn II., " Abu SaidII. 

'Omar II. (at SajilmAsa). 

■Ali V., " Abu'I Hasan. 

FAris 1., " Abu'AInan.” 

1358. Said I. (a ,Ehild). „ 

1349. IbrAhiin III., Abu Smtm. 
fTashflu II., " Abu 'O^r. 

1361. DAbd-el-Haltm (in SajilmAsa). _ 

I Mahomet V. 

1366. 'Abd-cl-'Azlz I. 

1372. Mahomet VI., Es-Said. ^ 

f(Ahmcd I., " Abu' I'Abbfc (m Fez). 

1374 - I i'Abd-cr-Rahman I. (m Marrakesh). ^ 

1384. Masa II. and Ahmed II., "^Miistaiisir. 

1386. Mahomet VII., " El WAthik. 

1387. Ahmed I. (2nd reign). „ 

IjgV 'Abd-el-'AzlzII.,“Abu Fai«. 

13^. FAris II., “ El Mutawakkil. 

1408. Abu Sa'id III. 

Ills. 'AM-M^ (alter whom the record, ol this dynasty 

YII.—WattAsi Dynasty (Berber). (Capital, Fez.) 

Said III., " Es-Sheikh el Wattas."_ 

Mahomet VIII., " the Portuguese. 

Mahomc”x.*“(Delated by the Sharlfs, 1550.) 

VIII. 


1.307. 

1308. 

l'3io 

1320 

1331 

*351 


' Uld er-Riba." 


1790. 

1792. 

179.'). 

1822. 

1859. 


1471. 

1500. 

1530. 


-Sa'adi Dynasty (Arab). (Capitals) Fez, Mequinez and 
Marrakesh.) 

(■ Ahmed III. (in MarrAkesh). 

*5*4. \ Mahomet IX. (in TarudAnt). 

1557. 'Abd-AUah, " El GhAlib. ,, „ 

157I. Mahomet XI., " El MutewakHil.,, 

147I 'Abd-el-MAlck 1 ., " ElMua^lm. . 

1,78. Ahmed IV., " FJ Mansur or Dhahebu 
1^3. Mahomet Xll., " Es-Sheikh. 

'Abd-el-'AzIz Ill., Abu FAns. 
i6u8. Zld&n. 

1628. 'Abd-el-M^ek II. 

lazo; Mhtomrt XIII.. " Es-Sheikh Es-Saghir.” (Fez lost to the 
FBAHs, 1 * 49 ;) „ 

Ibit TlM-d-Kirto iSXrAkesh. .(Overthrown by FIlAUs, 
x666.) 


IX.-mH Dynasty (Arab). (Capitals, Fez, Meqmnez end 
MarrSkesh.) 

1649. Mahomet XIV., " Es-Shorlf." 

1664. Rashid II. . . . >• 

1672. IsmAll, " The B oodthirsty. .. 

1727. Ahm^ VI., " Ed-Dhahebi II. 

1728 Abd-el-MAlek III., Abu MerwAn. 

1729. 'Abd-Allah V., " El Mortada. 

1734. 'Ali VI. 

1736. Mahomet XV., 

1738. El Mustadi. 

1744. Zin el 'Abdin. 

1747. Mahomet XVI. 

El Yazld. 

El Hisham. 

SulaimAn II. 

'Abd-cr-Raliman II. 

Mahomet XVII. 

1873. El Hasan III. 

1894. 'Abd-cl-'Azlz IV. 

iQitH. Hafid. ... . 

Note.—T he dates given are those in which the imnous rmors 
aco lured sovereign power. Man) liau already secured the allegiance 
of cerutaprovfnces some time before, and many *«huned /“ch 
allegiance long after the greater portion of the empire had 
a successful rival. European nations in several instances treated 
with men who were not at the time actual sovereigns, and m some 
cases were never such. 

Tlini lOQRsrHY —History : Budgett Mcakin. The Moorish Empire, 
dstar^cal coitome (London. 1899 1 which contains critical 
^i^tiecs of all im^rtaiit books on Morocco to 

Hittoire de V Hrique septenirtonale (3 vols., Pans, x888 1891). 
Sclpal authoritils; Native-Ibn 'Abd el HAkim 

A D (kio to 750 (trans. Jones ; Cottiiigen. 18.48), Abd 
^TwAhid cl MarrAkeshi (11.19-1222). trans. E. Fagnan m the Ezt'Mr 
Atricaine pp 202-207 (1891). Rood cl hands (788 132(1), trans. Bau 
8(101 • El MakkAri (710-1.400). trans. Gayangos London, 
fs to/- B UfrAnf Vrans. Hoiidas (I^ris, .889); and En 

‘'““wfeertexf arid map^s (l4ris. 1888 ; by far the most extensive, 

for i^XnicM informatiS; Gerhard Rohlh,Adve»turrs tr, Mororco 
/T «4rinTi tK*7a • Dfevious to l)e FoucaulU s acliicvemcni. the nLlJ^t 
i^ensW; io'uinerSed in modern times); Walter B. Hams, 
(Lolidm, 1894; recounts a plucky journey across the Atla^s) 
[oseph ThonSok, Traieis in the Atlas (London, 1889 ; 
of a^restricted excursion from MarrAkesh); H. de la Martiniiie, 
lournevstithe Kmpdom of Fez (London, i88q ; chief value ardjaen- 
■Rfkf'i.el Pezzi Los Presidios menores de Africa (Madri<l, 
i8qi- an account of the Spanish possessions in Morocco); Captain 
(ides’Erckmann Lz Maror moderne (Paris, 1885; includes parts not 
iS Pum^a'ns visited by the author as an olTicer in the Moorish 
armv)' Capt^. Bonelli, El Jmperio de Marruecos 
a Smkwha^t similar work, by a f^anish officer); F. de A. Em’’ 
t^ViagesporMarrnecos (Hadrfd, 1877: 

ta^’inthe country and traveUing os a native); G. D C^^i^d 
K L N Tohnston, Moorish Lotos Leaves (London, 
wortliv papers dealing with south central 1 

Renou, SeFcriplion giographique de 

a iMmnendiuin of information available at that dad*),,' Jv Eaiiai, 
hF^^^l ein 6 rale du Marer (Paris, * 9 “^) i 

^rthrSeKo“MiS^?^n-‘c.R giograpMe 
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L'AUat marpfMtt (Paris, 1898) ; A, Brivsa, ” Contribution i I'ttude 
giologique de I'Auas rauocain,’' Jiuti. Soc. Geol. France (Oct. 1903). 

£tAno(agy.—Budgett Meakin, The Moots (London, 1902 ; a 
minute account of manners and customs); James Gl Jackson, An 
Account Of the Empire of Morocco (London, 1809 ; the authoritative 
description for a century); Georg Hdst, Efterretninger om Marohos 
og Fes (a work still of great v^ue ; Copenhagen, 1779); Thomas 
Fellow, Captivity and Adventures, (ed. Dr Robert Brown, 

London, 1^0 ; one of the best and most intimate wratives of the 
European slave.s); Count Sternburg, The Barbarians of Morocco 
(London, 1908). 

Language. —Rev, Jos6 Lcrchundi, Rudimtntos del drabe . . . de- 
marruecos (Tangier, 1891) and Vocabulario espahol arabigo (Tangier, 
1891); Eng. trans. of the former by J. Maclver MacLeod (Tangier, 
1900 ; most useful, but dealing chiefly with the corrupt colloquial 
speecb of the Tangier-Tetuan district); Budgett Meakin, An Jntro- 
auctiontotheArabicof Morocco {TAnf^itT,Tgoo\ vocabulary, grammar, 
notes, phrases, &c,, for pocket use, in Roman characters); Miss C. W. 
Baldwin, Morocco-Araoic Dialogues (Tangier, 1892 ; uniform with 
the last-named, but in Arabic characters). 

Maps. —^The most trustworthy general maps are R. de Flolle de 
Roquovairo, Carte dtt Maroc (scale i; 1,000,000) 4 sheets, ed. 1908; 
the FVench War Office maps (scale i: 500,000, begun 190O, scale 
1: 100,000, begun 1909), and the British War Office nup (scale 
1:1,000,000) 4 sheets, 1904. There are numerous district maps. 
The Dy^ Mission published fifteen. (B. M.*; K. A. M.*) 

H0R6n de la FRONTEBA, or Mor6n (anc. Arumi), a 
town of southern Spain, in the province of Seville; 32 m. S.E. 
of the city of Seville. Pop. (1900), 14,190. Mor6n occupies 
an irregular site upon broken chalk hillocks near the right 
bank of the Guadaira. It is connected by rail with Utrera 
on the Cadiz & Seville line. On the highest elevation to 
the eastward are the ruins of the ancient castle, of considerable 
importance during the Moorish period, when Mor6n, as its full 
name implies, was a frontier fortress; the castle was afterwards 
used as a palace by the counts of Urefia. In i8io-t8ir it was 
fortified by the French, but blown up by them in the following 
year. The chief public building of Mor6n is the large parish 
church, which dates from the i6th century. Mor6n is also 
famous throughout Sjiain for its marble and its chalk i^cal de 
Mordn), from which the whitewash extensively used in the 
Peninsula is derived. 

MORONS, GIOVANNI (1509-1580), Italian cardinal, was 
bom on the 25th of January 1509 at Milan, where his father. 
Count leronimo Morone (d. 1529). was grand chancellor. His 
father, who had been imprisoned for opposing encroachments 
on the liberties of Milan by Charles V. (whom he afterwards 
cordially supported), removed to Modena, where his youngest 
son had most of his early education. Proceeding to Padua 
he studied jurispnidence with distinction. In return for im¬ 
portant service rendered by his father, he was in 1527 nominated 
by Clement VIII. to the see of Modena, and consecrated in 
1533 after a contest. From 1535 he was constantly entrusted 
by Paul III. with diplomatic missions; he was nuncio (15.36) 
to Ferdinand, kinp of the Romans, and legate to the diet of 
Spires (1542), having succe.ssfully resisted the transfer of the 
diet to Hagenau on account of the plague (1540). On the 
31st of May 1542 he was CTeated cardinal, and was further 
nominated protector of England, Hungary, Austria, of several 
religious orders, and of the santa casa at Loreto. With the 
cardinals Paul Parisio and Reginald Pole he was deputed to 
open the Council of Trent (Nov. i, 1542), the place of meeting 
having been a concession to his diplomacy. The legates arrived 
on the 22nd of November, but no council assembled. The death 
of Paul III. (1549) deprived him of a good friend. The views of 
the Reformers had spread in his diocese, and he was suspected 
of temporizing with them. He resigtied his see (1550) in favour 
of the Dominican Egidio Foscherari, reserving to himself an 
annual pension and the patronage erf livings. Julius III., at 
the instance of the duke of Milan, gave him (1553) the rich see 
of Novara (which he resigned in 1560 for the see of Albano) 
and sent him as nuncio to the diet of Augsburg (1555), from 
which he was immediately recalled by the death of Julius 
(March 23). In June 1557 Paul IV. imprisoned him in the 
castle of St Angelo (with others, including Pole, and Foscherari), 
on suspicion of Lutheran heresy. The prosecution entirely 
failed, and Morone might have had his liberty, but refused to 
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leave prison unless Paul IV. publicly acknowledged his innocence. 
He remained incarcerated till the pope’s death (Aug. 18, 
1559), and took part in the elecUon of Pius IV. Qchino, in 
the twenty-eighth of his Dialogi XXX., 1563, has a colloquy 
on the treatment of heretics, between Pius IV. and Morone, 
in which the latter maintains ; “ Errantes in viam revocandi, 
non occidendi.” This really hits the position of Morone, a 
sincere Catholic, to whom persecution was abhorrent. He 
presided at the Tridentine Council from the loth of April 
to the 4th of December 1563, and endeavoured to exercise a 
conciliatory influence. At the end of 1564 Foscherari died, 
and Morone was reinstated in the see of Modena. On the 
death of Pius IV. (1565) he came near to being elected pppe. 
His last days were easy; lie died at Rome on the 1st of December 
1580, and was buried at S. Maria sopra Minerva. His writings 
cunprise a few letters and orations. His career is that of a good 
man, struggling for the welfare of his Church against corruptions 
not essential to the system to which he was devoted. 

See J. G. Frick, “ De Joanne Morono,” in 1 . G. Schelhom's jImoctii- 
tates lAerariae, vol. xii. (1730); “ G. Moroni.” Dtzionano di erudttione 
(1847); N. Bernabei, Vita del cardinals G. Moroni (*885); M. Young, 
Life and Time.': of Aonio Paleario (i860); C. Benrath, in Hauck’s 
Realencyhlopddie (190.3). (A. Go.*) 

MORONI, GIAMBATTISTA (c. 1510-1578), Italian portrait- 
painter of the Venetian school, was bom at Albino near Bergamo 
about 1510 (or perhaps a few years later), and became a pupil 
of Bonvicino named II Moretto. Beyond the record of his works 
very few particulars regarding him have reached us. Titian, 
under whom also Moroni, while still very young, is said to have 
studied (but this appears hardly probable), had at any rate a 
high opinion of his powers; he said that Moroni made his por¬ 
traits " living ” or “ actual ” {vert). In truthful and animated 
portraiture Moroni ranks near Titian hintself. His portraits 
do not indeed attain to a majestic monumental character; 
but they are full of straightforward life and individuality, with 
genuine unforced choice of attitude, and excellent texture and 
arrangement of'draperies. There is u certain tendency to a 
violet-tint in the flesh, and the drawing and action of Ae hands 
are not first-rate. The earliest inscribed date discovered 
for any of his works is 1553. As leading samples may be men¬ 
tioned—in the Uffizi Gallery, Florence the “ Nobleman pointing 
to a Flame,” inscribed “ Et quid volo nisiut ardeat ? ”; in the 
National Gallery, London, the portraits of a Tailor, a member 
of the Fenaroli family, Canon Ludovico de’ Terzi, and others; 
in the Berlin Gallery, his own portrait; and in StEifford House, 
the seated half-figure of the Jesuit Ercole Tasso, currently 
termed “ Titian’s Schoolmaster ’’—not as indicating any real 
connexion between the sitter and Titian, but only the consum¬ 
mate excellence of the work. Besides his portraits, Moroni 
painted, from youth to his latest days, the ordinaty round 
of sacred compositions; but in these he falls below his ma.ster 
II Moretto. One of the best is the “ Coronation of the Virgin,” in 
S. Alessandro della Croce, Bergamo; also in the cathedral of 
Verona, “ SS. Peter and Paul,” and in the Brera of Milan, 
the “ Assumption of the Virgin.” Moroni was engaged upion 
a “ Last Judgment,” in the church of Corlago, when he died 
on the 5th of February 1578. (W.M. R.) 

MOROSINl, a noble Venetian family, probably of Hungarian 
extraction, which gave many doges, statesmen, generals and 
admirals to the Venetian Republic, and cardinals to the Church. 
It first became prominent at the time of the emperor Otho II. 
owing to its rivalry with the Caloprini family, whom it succeeded 
in subjugating by the end of the loth century. Domenico 
Morosini (d. 1156), elected doge in 1148, waged war with success 
against tJie Dalmatian corsairs, recapturing Pola and other 
Istrian towns from them. Marino Morosini (d. 1252) was elected 
doge in 1249; Michele was doge from June 1382 until his death 
in October of the same year. 

Andrea Morosini ( 1558-1618) was a famous historian and m.s 
entrusted by the Venetian senate with the task of continuing 
Paolo Paruta’s Antiali Feneti', in Latin. His history of Venice was 
published by his brother in 1623 (Venice), and translated into 
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ItftBftn by Senator Girolamo Molin (Venice, 178*). Among his 
other works are: Le Imprest ed espeditioni di terra santa, &c. 
(Venice, 1627); Deits quae veneta respubUca ad Islriae eras gessit, 
fire, (in the Comer-DuodO collection of MSS.; De lama reipvblicae 
venetae in MS. in the Bihliothique National* in Paris. His life 
has been written by Luigi Lollin {1623), by Niccolo Crasso {1621), 
and by Antonio Palarmli fifiso). 

Francesco Morosini (1618-1694) was one of the p-eate,st 
captains of his time. As a young man he fought against the 
Turks and the pirates, and after signally distinguishing himself 
at the battle of Naxos in 1650 he was appointed commander-in¬ 
chief of the Venetian navy. He then conducted a series of 
sucoessful campaigns against the Turks, but was recalled in 
consequence of the intrigues of his rival the Proweditore 
Antonio Barbaro (i66i). But when Candia was attacked by 
a large force, under the terrible vizir Keuprili, Morosini was sent 
to relieve the fortress in 1667; the siege lasted eighteen months, 
but Morosini, in spite of his prodigies of valour, was forced to 
surrender to save the surviving inhabitants. He was tried, but 
acquitted of all blame, and on the renewal of the war with the 
Turkish Empire' in 1684 he was again appointed commander- 
in-chief, and after several brilliant victories he reconquered the 
Peloponnesus and Athen.s; on his return to Venice he was loaded 
with honours and given the title of “ Pelopionncsiaco.” In 
1688 he was elected doge, and in 1693 he took command of 
the Venetian forces against the Turks for the fourth time; the 
enemy which had been cruising in the archipelago withdrew 
at his approach, so great was the terror inspired by his name. 
While wintering at Napoli di Romania (Nauplia) he died on the 
6th of January' 1694. 

Bidliocraphv. —'Barbaro, Genealneia delle fiirntglir pntrinr 
Venete, MS., das. vii., cod. 927, in the Marcian Library, Venice; 
Cappeliari. Campidoglio veneto, MS., clas. vii., cod. 17, ii>id.; 
Uomanin, Storia documentata dx Veneexa, also other general Venetian 
histories; G, Balia Santa, Due Lettere di umaxiisti venesiam a Paolo 
Morosini (in Nxwvo archivio venrto, xix. 92); G, Oraziani'-s lilc of 
F, Morosini in Latin (Padua, if>98); A. Arrighi, Vila di F. M. 
(Padua, 1449). (See also Vrnice.) 

MORPETH, a market town and municipal and parliamentary 
borough of Northumberland, England, situated in a fine valley 
on the Wansbeck, 174 m. N. of Newcastle by the North Eastern 
railway, the junction of several branches with the main line. Pop. 
(190T), 6158. Tlie Wansheck winds round the town on the west, 
south and east, and a rivulet, the Cottingbum, bounds it on 
the north. The parish church of St Mary, a plain building of 
the 14th century, is situated on Kirk Hill, a short di.stani'C 
from the town. It has a good example of a Jesse window. 
Nothing remains of the old castle except the gateway. The 
valley of the Wansbeck above Morpeth is well wooded and 
very picturesque. By its side are fragments of NewminSter 
Abbey, a wealthy foundation of the 12th century, occupied by 
monks from Fountains in Yorkshire; and h(itford, with its 
Norman and Early English church, and ruins of a Norman 
castle and a manor-house of the 17th century. To the north 
of Morpeth a good specimen of the peel tower of the T5th century 
is seen at Giekley Park. Industries of Morpeth include tanning, 
brewing, malting, iron and brass founding, and the manufacture 
of flannels, agricultural implementi,, and bricks and tiles. The 
parliamentary borough, within the Wansbeck ■division of the 
county, returns one member and extends 8 m. eastward to 
the coast, including the town of Blyth, Morpeth is governed by 
a mayor, 4'hlds™en and 12 councillors. Area, 328 acres. 

The manor of Morpeth is said to have been granted to William 
de Merlay soon after the Conquest and passed with the borough 
from his family to those of GraystockjDacre and Howard, earls 
of Carlisle, with whom it remains. The town is a borough by 
prescription and grew up round the castle attributed to the above 
William de Merlay.^ About the end of the 12th century Roger de 
Merlay the younger granted the burgesses ri^t to hold of him 
and his heirs " as freely as the charter of flilh king purported 
which he held of the kii^ by gift.” CharKs 11 . incorporated 
the towti in 1662 under the government of two bailiffs, who were 
chosen ermy yev in the Rawing manner; the bailiffs for the 
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time being chose two juries from whom the commonalty elected 
four burgesses, and from these four the steward of the lord 
of the manor appointed the bailiffs for the ensuing year. This 
was continued until the Municipal Reform Act of 1835. In 
1200 a market on Wednesday and a fair on the Feast of St Mary 
Magdalene were granted to Roger de Merlay, and in 1285 the 
fair was extended for two days. The market rights still belong 
to the lord of the manor. 

MORPHEUS, in Roman mythology, one of the sons of Somnus, 
the god of sleep. He was a personification, apparently invented 
by Ovid {Metam. xi. 635), of the power that calls up human 
shapes (noppai) of all kinds to the dreamer. His brothers 
Phobftor and Phantasus assumed the forms of all kinds of 
animals and inanimate things. 

MORPHINE, the chief alkaloid of opium {q v), to which the 
medicinal action of the former is mainly due. It is not used itself 
in medicine owing to its insolubility in water and ether. The 
preparations of morphine arc incompatible with salts of iron, 
copper and mercury, also with lime water and akaline eartlis 
and substances containing tannin. With ferric chloride it forms 
a deep red colour. 

I'he preparations of morphine in the Britiali Pharmacopoeia 
are as follow : from Morphxnae HydroclUoridum are made five sub¬ 
preparations ; (i) Liquor Morphinac Hydrochlotidi, strength or 
about 4J grs. of tlic hydrochloride to tlie fl. oz.; (2i Supposiloria 
Morphinac, made with a basis of oil of theobroma, strength 4 gr. 
of morphine hydrochloride in each; (j) Tinctura Chloro/ormi ei 
Motphinae, strength gr. in to minims; (4) TrocHiscus Mor- 
phmut, [ij gr. in each; (5) Trochiscus Murphinar ei Ipeoacuanhae, 
strength gr. of morphine hydrochloride and A gr. ipecacuanha 
in each. Fiom Morphinac Acelas, a white soluble amorphous 
powder, is made Liquor Morphinac Acetatis, strength 1% or 44 grs. 
of tlie acetate to r fl. oz. hrom Morphinac Tariras, a while crys¬ 
talline powder, are prepared, Injcctio Morphinac Hypodcrmioa, 
containing 5% of morpliine tartrate, and Liquor Morphinae 
Tartraiis. Morphinac Sulphatis is not official in the Uritish Phar¬ 
macopeia but i.s ufticial in the I'nited States, the U.S.P. Trocktsn 
Morphinac et Ipccacuanhae and Puivis Morphinae Composiius 
(Tully's powder) being made from it. Hypodermic tabloids of 
morphine sulplrate either alone or combined with atropine are much 
in use. Various non-oflicial preparal ions oi morphine are in use, such 
as dionin, heroin, glycaphorm and peronin. 

Therapeutics .—Morphine is an analgesic and hypnotic, reliev¬ 
ing pain and producing deep sleep. As contrasted with opium 
it differs in being less astringent and constipating. Morphine is 
the greatest anodyne we possess, and no drug yet discovered 
equals it in pain-relieving power. The most frequent mode 
of adminstratmn is the hypodermic method, on account of the 
extreme rapidity with which it is absorbed. In pain due to 
violent sciatica relief and even permanent cure has been obtained 
by the injection of morphine directly into the muscle of the 
affected part, and in the treatment of renal and hepatic colic 
morphine given subcutaneously will relieve the acute pain conse¬ 
quent on the passage of biliary and urinary calculi. A violent 
paroxysm of asthma may be arrested by the administration of 
morphine subcutaneously, but the practice should not be con¬ 
tinued, as there is great danger in a chronic disease that 
the patient may become the victim of morphinism. Morphine 
is recognized as one of the most useful drugs in the treat¬ 
ment of eclampsia, early injection often arresting the fits. 
In the cough of phthisis minute doses are of servia,, but 
in this partiailar disease morphine is frequently better 
replaced by codeine dr by heroin, which checks irritable 
coughs without the narcotism following upon the administration 
of morphine. In bronchitis with proluse expectoration the use 
of morphine is particularly dangerous, as it is likely to check the 
cough so necessary for getting rid of the secretion, but in the 
converse condition it u.sefully allays the harassing cough by 
diminishing the excitability of the respiratory centre. In the 
dyspnoea of advanced valvular "disease of the heart morphine 
relieves the distress and restlessness, and induces sleep. It 
should however be withheld if tlie heart has undergone fatty 
degeneration. Morphine is a sheet anchor in the later stages 
of cancer and other painful diseases, rendering the life of the 
patieht one of comparative comfort. If given in excess the 
drug is eliminated by way of the intestines and kidneys. It 
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Is also excreted in the milk; hence the danger in the adminis¬ 
tration of huge doses of morphine to nursing mothers. 

Morphine-scopoiamine anaesthesia was mtnxlaced in 1902 
by Steinbiickel. It has been used by some surgeons for the 
production of anaesthesia previous to the admmistration of 
ether or chloroform, but the use of the metliod is now more 
usually relegated to obstetric practice. 

Morphinism (Morpbinomania),—Chronic morphine poisoning is 
very common, as moimhine taken constantly creates a habit. Once 
acquired the habitui depends on the drug for a comfortable existence, 
and as the organism becomes quickly tolerant of the alkaloid the 
original dose no longer suffices. The total amount of morphine 
indulged in by the habitual morphinist may reach an astonishing 
figure; 15 grs. a day is said to be common, and some medical writers 
record quantities such as 60 to 70 grs. in tire-24 hours in extreme cases. 
The eany stages of morphinism are marked oy moral degeneration; 
the patient seems to lose all sense of right and wrong, and will lie most 

S lausibly and even thieve to obtain the drug; personal diMrderlincss, 
isregard of time, neglect of business and decline of family afiection 
become soon evident. Physical symptoms also appear; the face 
assumes an earthy colour, the body wastes, constipation is usually 
present to an extreme degree, the secretions become arrested, loss of 
appetite and indigestion follow and the mouth is parched. The nails 
become brittle and the skin dry, sterility shows itself in women and 
sexual impotence in men. While not directly causing death, morphin¬ 
ism so lowers the bodily powers that the patient is easily carried oil 
by some intercurrent malady. The sudden withdrawal of the drug 
from a morphine Iiahitu6 is followed by a train of alarming symptoms. 
As the time approaches for the usual dose there is marked restless¬ 
ness, followed by excitement and later by chills, pallor, sinking, 
nausea, with perhaps vomiting and diarrhoea. Horrible mental 
depression and melancholia are present, and there may be hallucina¬ 
tions of vision and hearing passing into violent delirium. At this 
stage collapse may set in, the patient become faint, the limbs twitch, 
the radial pul.se become imperceptible, and unconsciousness super¬ 
vene. The condition may even go on to a fatal result should morpliine 
be continuously withheld, butinjectiou of even a small quantify of 
morphine causes these symptoms to cease abruptly. The sudden 
withdrawal ol morpliine should therefore never be practised with 
takers of large quantities of the drug, but gradually diminishing 
doses given by the physician should be substituted, h'or the success¬ 
ful treatment of morphinism, complete isolation of the patient is 
necessary in a place wnere lie is supervised so that he can obtain no 
morphine. Isolation in a home is far the best, as friends may give 
way to entreaties and servants be bribed. The " tapering off of 
the dose is the bust method. Absence from home and strict super¬ 
vision lasting over a long period, usually a year, are necessary to 
prevent relapse. The lowered bodily health requires to be built 
up, and a long sea voyage under adequate supervision is usually 
recommended. 

M0RFH0L06T (Gr, form), a term introduced by 

Goethe to denote in biology the .study of the unity of type in 
organic form (for which the Linnaean term “ Metamorphosis ” 
had formerly been employed). It now usually covers the entire 
science of organic form. There are numerous restricted senses 
of the term in various sciences, but here we shall deal with 
it as a substantive side of zoology and botany. 

HUtorical Outline.—'ll we disregard such vague likenesses 
as those expressed in the popular classifications of plants by 
size into herbs, shrubs and trees, or of terrestrial animals by 
habit into beasts and creeping things, the history of morphology 
begins with Aristotle. Founder of comparative anatomy and 
taxonomy, he established eight great divisions (to which are 
appended certain minor grofips)— Viviparous Quadrupeds, 
Birds. Oviparous Quadntipeds and Apoda, Fishes, Malahia, Mala- 
costraea, Entoma, and Oifrccorfermofa—distinguishing the first 
four groups as Enaima (“ with blood ”) from the remaining four 
as Anaima (“ bloodless ”). In these two divisions we recognize 
the Vertebrata and Invertebrata of J. B. P. A. Lamarck, the 
first four groups corresponding with the Mammals, Birds, 
Reptiles, Fishes, whilst the others agree more loosely with the 
Cephalopods, Crustacea, Insecta, and Echinoderms with Mollusca 
other than the Cephalopods. Far from committing the mistake 
attributed to him of reckoning Bats as Birds, or Cetaceans as 
Fishes, he discerned the true affinities of both, and erected the 
latter into a special yims beside the Viviparous Quadrupeds, 
more on account of their absence of limbs than of their aquatic 
habit. Not only is his method inductive, and his groups founded 
on the aggregate of known characters, but he foreshadows such 
generalizations as those of the correlation of organs, and of 


the progress of development from a general to a special form after¬ 
wards established by G. L. Cuvier.and K.E.von Baer respectively. 
In the correspondence he suggests between the scales of Fishes 
and the feathers of Birds, or in that hinted at between the 
fins of Fbhes and the limbs of Quadrupeds, the idea of homology 
b nascent; and from the compilation of hb disciple Nicolaus 
of Damascus, who regards leaves as imperfectly developed 
fruits, he seems almost to have anticipated the idea of the 
metamorphosis of plants. Even after the reappearance of 
Aristotle’s works in the r3th century, little can be recorded but 
revivals of hb conclusions. Monographs on groups of plants and 
animab frequently appeared, those of P. BHon on Bbds and 
G. Rondelet on Fishes being among the earliest; and in the fonper 
of these (1555) we find a comparison of the skeletons of Bbd 
and Man in the same posture and as nearly as possible bone 
for bone—an idea which, despite the contemporaneous renais¬ 
sance of human anatomy initiated by Vesalius, disappeared for 
centuries, unappreciated save by the surgeon Ambroise Par^. 
B. Palissy, like Leonardo da Vinci before him, discerned the 
true nature of fossils; and such flashes of insight continued to 
appear from time to time during the 17th antury. Thus, 
Joachim Jung recognized “ the dbtinction between root and 
stem, the difierence between leaves and foliaceous branches, the 
transition from the ordinary leaves to the folia fU/ris," and 
W. Harvey anticipated the generalizations of modem embryology 
by hb researches on development and his theory of epigenesis. 

IFe encyclopaedic period of which Gesner is the highest 
representative was continued by Aldrovandi and others in the 
17th century; but, aided by the Baconian movement, then 
influencing all scientific minds, it developed into one of 
genuinely systematic aim. At this stage of progress the 
most important part was taken by John Ray, whose classi- 
ficatory labours amoi^ plants and animals were crowned 
with success. He 'finl^lcxpelled the fabulous monsters and 
prodigies of which the wncyclopaedbts had handed on the 
tradition from i,>lptlyiy times, and succeeded, particularly 
among plants, inJishNUillhing many natural groups, for which 
hb own terms someBsfes survive—s.g. Dicotyledons and 
Monocotyledons, Umbelliferae and Leguminosae. The true 
precursor of Linnaeus, he introduced the idt^ spedes in natural 
history, and reformed the practice of definition and terminology. 
Of the works which followed up Ray's systematic labours, 
none ran be even named until we come to those of hb great 
successor Linnaeus, whose grasp of logical method and lucidity 
of thought and expression enabled him to reform and reorganize 
the whole labours of his predecessors into a compact and definite 
“ systema naturae.” The very genius of order, he established 
modem taxohomy, not only by the introduction of the binomial 
nomenclature and the renovation of descriptive terminology 
and method, but by the subordination of the species under the 
successive higher categories of genus, order and class, so recon¬ 
ciling the anSytic and synthetic tendencies of hb predecessors. 
Although the cla.ssification of plants by the number of their 
essential organs is highly artificial, it must be remembered 
that this artificiality b after all only a question of degree, and 
that he not only distinctly recognized its provisional character 
but collected and extended those fragments of the natural 
.system with which A. de Jussieu soon afterwards began to build> 
Hb classification of animals, too, was largely natural, aiKl, 
though on the whole he lent his autliority to maintain the notion 
of three kingdoms of nature, he at least at one time discerned 
the fundamental unity of animab and vegetables, and united 
them in opposition to the non-living world as Organisaia. At 
the same time he was still far more a scholastic naturolbt than 
a modem investigator. 

Whib the artificial system was at the zenith of its usefulness, 
Bernard de Jussieu was arranging hb gardens on the lines 
afforded by the fragmentary natural system 8f Linnaeus. His 
ideas were elaborated by hb nephew Antoine de Jussieu, who 
published diagnoses of the natural orders, so giving the sj'stem 
its modem character. Its subsequent elaboration and definite 
establishment are due mainly to the labours of Fyrante d« 
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Caiidolle and Hobert Broim. The fonner concentrated his 
own long life and that of his son upon a new “ systema naturae,” 
the colossal Prodrmus tysimatis luUwalis (ao vols., 1818-1873), 
in which 80,000 specws were described and arranged. Mean¬ 
while the penetrative genius of Brown enabled him to unravel 
such structural complexities as those of Ginifers and Cycads, 
Orchids and Proteaceae, thus demonstrating the possibility of 
ascertaining the systematic position of even the most highly 
modified floral types. Both Candolle and Brown were thus no mere 
systematists, but genuine morphologists of the modern school. 

The Labours of Bernard and Antoine de Jussieu initiated 
a parallel advance in zoology, the joint memoir on the classifica¬ 
tion of mammals with which Cuvier and GeoSroy St-Hilaire 
ahno.st began tlieir career receiving its dominant impulse 
from the “ genera ” of Antoine. Cuvier’s works correspond in 
zoology to those of the whole period from the Jussieus to Brown, 
and epitomize the results, of that line of advance. Although 
in some respects preceded’by A. von Haller and J. Hunter, 
who compared, thouAttuUnlycwith physiological aim, the same 
parts ip different or^iems, and much more distinctly by Vicq 
d’Azyr, t^e only real comparative anatomist of the i8th century, 
he opens the era of detailed anatomical research united with 
exact comparison and door generalization. The Regne animal 
(1817) and the theory of types (vertebrate, molluscan, articu- 
l-tte and radiate) are the results of this union of analysis 
and synthesis and mark the reconstitution of taxonomy on a 
new basis, henceforth to be no longer a matter of superficial 
description and nomenclature but a complete expression of 
structural resemblances ahd differences. In Germany, L. H. 
Bujunus, J. F. Meckel, C. T. £. von Sicbold and Johannes 
Miiller, with his many pupils, carried on the work; in France, 
too, a succes.sion of brilliant anatomists, such as A. Dc Quatre- 
fages, A. Milne-Edwards and H. de Lacaze-Duthiers, were 
his intellectual heirs; and in England Jr has been admirably 
represented by Sir R. Owen. m 3'' 

It is now necessary to return to LinnaiB^whose more specula¬ 
tive writings contain, though encumtwnri’by fantastic hypo¬ 
theses, the idea of floral metamorphosis. About the same time, 
and quite independently, C. F. Wolff, the embryologist, stated 
the same theory with greater clearness, for the first time distinctly 
reducing the plant to an axis bearing appendages—the vege¬ 
tative leaves—which become metamorphosed into bud-scales 
or floral ports through diminution of vegetative force. *Thirty 
years later the same view was again independently developed 
by Goethe in his now well-known pamphlet (Versuc/i die Meta- 
morphase der Pdanten zu eriMren, Gotha, 1700). In this brilliant 
essay the doctrine of the fundamental unity of floml and foliar 
parts is clearly enunciated, and supported by ar^ments from 
anatomy, development and teratology. All the organs-of a 
plant are thus modifications of one fundamental oigan—the 
leaf—and all plants ate in like manner to be viewed as modifica¬ 
tions of a common type—the Vrpfianie. ’^Jihatber, .as some 
historians hold, his “ Urpflanze ” was a mere idcaJ archetype, 
bringing forth as its fruit the innumerable metaphysical abstrac¬ 
tions of the Naturphilosophie, and leading his countrymen 
into all the extravagances of that .system; or whether, as E. H. 
Haeckel maintains, it represented a concrete ancestral form, 
BO anticipating the view of modem evolutionists, it is certain 
Uiat to him F. W. S. von Schclling was indebted for the founda¬ 
tion upon which he erected his philosophic edifice, as also that 
Goethe shared the same ideas. It must be remembered that 
he lived and made progress for forty years after the publication 
of this essay, that he was familiar with the whole scientific move¬ 
ment, and warmly sympathized with the evolutionary views of 
Lamarck and G^ffroy St-Hilaire; it is not therefore to be 
wondered at that his writings should furnish evidence in favour of 
each and every interpretation of them. His other morphological 
labours must not*be forgotten. Independently of Vicq d’Azyr, 
he discovered the Hainan premoxillaiy bone; independently 
of L. Oken, he proposed the vertebral theoryskull; and 
before S. C. Savigny, he discenied that the jaiR«f insects tfere 
the limbs of the bead. 


In 1813 A. P. de Candolle published his Thiorit ilemeniaitt 
d) la botanique, which he developed into the classic Orgatuh 
graphit vegitaU ((837). He established his theory of symmetry, 
reducing dl flowers to “ symmetrical ” groupings of appendages 
on an axis and accounting for their various forms by cohesion 
and adhesion, by arrested or excessive development. The next 
advance was the investigation by W. P. Schimper and A. Braun 
of phyUotaxis —the ascending spiral arrangement of foliar and 
floral organs—thus further demonstrating their essential unity. 

The term morphology was first introduced by Goethe in 1817, in 
a subsequent essay {Zur Naturwissenschafi Uberhaupl, besoniers 
zur Morpholugit). It did not come into use in botany until its 
popularization by Auguste de St-Hilaire in his Morphologievigetale 
(1841), and in zoology until later, although De Blainville, who 
also first employed the term type, had treated the external forms 
of animals under “ morphologic.” Though the Naturphiloso¬ 
phie of Schclling and its countless modifications by his followers, 
its mystic theories of ” polarization ” and the like, its apparatus 
of assumption and abstraction, hypothesis and metaphor, 
cannot here be discussed, its undoubted services must not be 
forgotten, since it stimulated innumerable reflective minds 
to the earnest study of natural science, gave a powerful impulse 
to the study of comparative anatomy and vindicated the claims 
of philosophic synthesis over those of analytic empiriri.sm. 
Among its many adherents, some are of more distinctly theo¬ 
logical type; others metaphysical, others mystical or poetic, 
others, again, mure especially .scientific; but its most typical and 
picturesque figure is Lorenz Oken, who epitomizes alike the 
best and the worst features of the school, and among whose 
innumerable pseudo-morphological dreams there occasionallv 
occurred suggestions of the greatest fruitfulness—notably, for 
instance, the independent statement of the vertebral theory 
uf the skull. 

By far the most distinguished anatami.st of the transcendental 
school is Geoffroy St-Hilaire, who being comparatively free from 
the extravagances of Oken, and uniting a depth of morpho¬ 
logical insight scarcely inferior to that of Goethe with greater 
knowledge of facts and far wider influence and reputation in 
the scientific world, had greater influence on the progress of 
science than either. He started from the same studies of ana¬ 
tomical detail as Cuvier, but, influenced by Buffon’s view of 
unity of plan and by the evolutionary doctrines of Lamarck, 
diverged into new lines, and again reached that idea of serial 
homology of which we have so frequently noted the independent 
origin. His greatest work, the Philosophie anatomigue (1818- 
1823), contains his principal doctrines. These arc: (i) the 
theory of unity of organic composition, identical in spirit with 
that of Goethe; (2) the theory of analogues, according to which 
the same parts, differing only in form and in degree of develop¬ 
ment, should occur in all animals; (3) the “ principe des con¬ 
nexions,” by which similar parts occur everywhere in similar 
relative positions; and (4) the “ principe du balancement dcs 
organes,” upon which he founded the study of teratology, and 
according to which the high development of one organ is allied 
to diminution of another. Tlie advance in morphological 
theory is here obvious; unfortunately, however, in eager pursuit 
of often deceptive homologies, he wandered into the transcen¬ 
dentalism of the Naturphilosophie, and seems utterly to have 
failed to appreciate either the type theory of Cuvier or the 
discoveries of Von Baer. He defended Buffon’s and Bonnet’s 
earlier view of unity of plan in nature; and the controversy 
reached its climax in 1830, when he maintained the unity of 
structure in Cephalopods and Vertebrates against Cuvier before 
the Academy of Sciences. On the point of fact he was of course 
utterly defeated; the type theory was thenceforward fully 
accepted and the Naturphilosophie received its .death-blow. 
Such was the popular view; only a few, like the aged Goethe, 
whose last literary effort was a masterly critique of the con¬ 
troversy, discerned that the very reverse interpretation was the 
da^r and essential one, that a veritable “scientific revolu- 
^n ” was in progress, and that the supremaejr of homological 
jid synthetic over descriptive and analytic studies was 
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thenceforward assured. The irreconcilable feud between the 
two leaders really involved a reconciliation for their followers; 
theories of homological anatomy had thenceforward to be 
strictly subjected to anatomical and embryological verification, 
while anatomy and embryology acquired a homological aim. 
This union of the solid matter and rigorous method of Cuvier 
with the generalizing spirit and philosophic aims of Geofifroy 
is well illustrated in &e worlcs of Owen. 

The further evolution of the idea of homology is sketched 
below, while the extent and rapidity of the subsequent progress 
of the knowledge of all the structural aspects of plants and 
an imals alike make a historical survey impossible up to the 
appearance of the Origin oj Species (1859). The needful solu¬ 
tion was effected by Darwin. The “ Urpflanze ” of Goethe, the 
types of Cuvier, and the like, at once became intelligible us 
schematic representations of ancestral organisms, which in various 
and varying environments, have undergone differentiation into the 
vast multitude of existing forms. .\I1 the enigmas of structure 
become resolved; “ representative ” and “ aberrant,” “ progres¬ 
sive ” and “ degraded,” “ synthetic ” and “ isolated,” “ per¬ 
sistent ” and “ prophetic ” types no longer baffle comprehension; 
conformity to type reprc.scnted by differentiated or rudimentary 
organs in one organism is no longer contradicted by their entire 
disappearance in its near allies, while .systematist and morpholo¬ 
gist become related simply as specialist and gencralizer, all 
through this escape from the Litmaean dogma of the fixity of 
species. The phenomena of individual development receive 
interpretation in terms of ancestral history; and embryology 
thus becomes divided into ontogeny and phytogeny—the latter, 
too, coming into intimate relation with palaeontology—while 
classification seeks henceforth the reconstruction of the genea¬ 
logical tree. All these results were clearly developed in Haeckel s 
Generelle Morphologic (1866),v/hih the valuable contemporaneous 
Principles of Biulngv of Herbert .Spencer also gave special 
attention to the relation of morphology to physiology. 

Individualifv. —I’robably no subject in the whole range of biology 
has been more extensively disciessed than that of the nature of 
organic individuality. The history of the controversy is of interest, 
since besides leading up to solid results it serves, perhaps better 
than any other case, to illustrate the slow emergence of the natural 
sciences from the influence of scholastic thought. Starting from the 
obvious unity and indivisibleness of Man and other higher animals, 
and adopting some definition such as tliat of C. F. B, Mirbel, " Tout 
frtre organist, complet dans ses parties, distinct et stpart des autres 
ttres, est un individu," it was attempted times without number to 
discover the same conception elsewhere in nature, or rather to impose 
it upon all other beings, plants and animals alike. The results of 
difierent inquirers were of course utterly discrepant. It seemed easy 
and natural to identify a tree or herb corresponding to the individual 
animal, yet difficulties at once arose. Many apparently distinct 
plants may arise from a common root, or a single plant may be 
decomposed into branches, twigs, shoots, buds or even leaves, all 
often capable of separate existence. These, again, are decompos- 
aUe into tissues ana cells, the cells into nucleus, &c., and ultimately 
into protoplasmic molecules, these finally into atoms—the inquiry 
thus passing outside organic nature altogether and meeting the old 
dispute as to the ultimate divisibility of matter. In short, as 
Haeckel remarks, scarcely any part of the plant can be named 
which has not b^n taken by some one for the individual. It is 
necessary, therefore, briefly to notice some of the principal works 
on the subject, and these may conveniently be taken in descending 
order. 

While H. Cassini practically agreed with Mirbel in attempting to 
regard separate plants as individuals, the widest interpretation of 
the individual is that of G. Gallesio (iSib), who proposed to regard 
as an iniUvidual the entire product ot a single seed, alike whether 
this developed into a uni-axial plant extended continuously like a 
banyan,, or multiplied asexually by natural or artificial means like 
the weeping-willow or the Canadian pondweed, of each of which, 
on ebis view, there is only a single individual in Britain, happily 
discontinuous. 

At once the oldest and most frequently maintained view is that 
which regards the bud or shoot consisting of a single axis with 
appendages as the plant-individual, of which the tree represents a 
colonyTuke a branched hydroid polyp. This conception, often 
attributed to Aristotle, but apparently without foundation, appears 
distinctiy in the writings of Hippocrates and Theophrastus-—the 
latter saying, “ The bud grows on the tree like a plant in the ground." 
The aphorism of Linnaeus, " Gemmae totidem herbae," is well 
known; and in this view C. F. W0I8 and Humboldt concurred, while 
Erasmus Darwin supported it by an appeal to the facts of anatomy 


and development. The most influential advocate of the bud theory 
during the first half of the 19th century was, however, Du Petit- 
Thouars, who, although starting much as usual with a " principe 
unique d'existencc," supportea his theory on extensive tho^h 

a incorrect observations on stem structure and growth, ^r 
t tree is a colony ot phylons, each being a bud with its axillant 
leaf and fraction ot the stem and root. Passing over numerous 
minor authors, we come to the centrM work of Alex. Braun 
in which, as Sachs has clearly pointed out, the illegitimate combina¬ 
tion of Naturphilosophie with inductive morphology reaches its 
extreme. He reviews, however, all preceding theories, admits the 
difficulty of fixing upon any as final, since the plant, physiologically 
considered, is rather a dividuum than an individuum, and proposm 
as a compromise, or indeed as a partial cutting of the knot, the 
adoption of the shoot, as the morphological individual, comparable 
to an animal, especially because, unlike the cell, leaf, &c., it includes 
all the representative characters of the species. Darwin and Speaker 
on the whole also accept the bud or shoot as at any rate the most 
definite individual. 

The theory of metamorphosis naturally led Goethe, Olcen and 
others to regard the leaf as the individual, wliile Johannes MflUer, 
J. J. S. Steenstrup and others adopted the same view on various 
physiological grounds. C. Gaudichaud elaborated a theory inter¬ 
mediate between this view and that of Ou Petit-Thouars, according 
to which the plant was built up of individuals, each consisting of a 
leaf with its .subjacent internode of stem, which was regarded as 
the leaf-base, and this was supported by Edward Forbes and 
others, while the nominally converse view—that of thi leaf as a 
mere outward expansion of the stem-segment—was proposed by 
F. Hochstettcr. 

Though sundry attempts at identifying various tissues, such as 
the fibro-vascular bundles, as the constituent individuals may be 
passed over, those associated with the cell theory are of great impor¬ 
tance. T. Schwann decided in favour of the cell and regarded the 
plant as a cell-community, in which the separate elements were 
like the bees of a swarm—a view virtually concurred in in all essen¬ 
tial respects by M. Schleiden, K. Virchow and other founders of the 
cell theory. Yet, although the structure and functions of the plant 
are ultimately and specially cellular, it is impossible to ignore the 
fact that, save in the very lowest organisms, these are subordi¬ 
nated and diflcrentiated into larger aggregates, and form virtually 
but the bricks of a building, and hence the later theories outlined 
above. Of attempts to find the individual in the nucleus or the 
protoplasm granules it is unnecessary to sp^k further. 

So far the theories of absolute individuality. The conception of 
relative individuality was first clearly expressed by Alphonse de 
Candolle and Schleiden, liotli of whom take the cell, the shoot and 
the multi-axial plant as forming three successive and subordinated 
categories. K. W. von Nhgeli too recognized not only the necessity 
of establishing such a series (cell, organ, bud, leafy axis, multi-axial 
plant) but the distiiictiuii between morphological and physiological 
individuahties afterwards enunciated by Haeckel. 

Passing over the difficulties which arise even among the Protozoa 
we find that a similar controversy (fully chronicled in Haeckel's 
Kalkschwamme) has raged over the mdividuality of sponges. While 
the older observers were content to regard eadi sponge-mass as an 
individual, a view in which J. N. Licberkuhn and other monographers 
substantially concurred, the application of the microscope led to the 
view suggcstqp by James Clark, and stoutly supported by Saville 
Kent, that the sponge Is a city of amoeboid or infusorian individuals. 
H. J. Carter looked upon the separate ampuUaceous sacs as the true 
individuals, while others, defining the individual by the possession 
of a single exhalent aperture, distinguish sponges into Solitary and 
social. 

For the higher animals the problem, though perhaps really even 
more difficult, is less prominent. As Haeckel points out, the earlier 
discussions and even the comparatively late essay of Johannes 
MQller take an almost purely psychological or at least a physiological 
point of view; and the morphological aspect of the mquity only 
came forward when the study of much lower forms, such as (^toid 
worms (see Platyelmia) or Siphonemhores (see Hydrozoa), had 
raised the difficulties with which botanists had so long been 
familiar. With the rapid progress of embryology, too, arose new 
problems; and in 1842 Streenstrup introduced the conception of an 
" alternation of generations " as a mode ot origin of distinct indivi¬ 
duals by two methods, for him fundamentally similar, the sexual from 
impregnated females and the asexual from unimpregnated " nurses " 
—a view adopted by Edward Forbes and many other naturalists, 
but keenly criticized by W. B. Carpenter and T. H. Huxley. In 
R. Leuckart's remarkable essay on polymorol^m (1853) the Siphono- 
phora were analysed into colonies, and their varied organs shown 
to be morphologicMly equivalent, while the alternate generations of 
Steenstrup were reduced to a case of polynmrphism in development. 
Lcuckart further partly distin^ished individuals of difierent orders, 
as well as between morphological and physiologic individuals. 

In 1852 Huxley, starting from such an undoubted homology as 
that of the egg-producing process of Hydra with a free-swimming 
Medusoid, pointed out that the title ot mdividual, if appli^ to the 
latter, must logically be due to the former also, and avoided this 
confusion between organ and individual by defining the individual 
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auimal. as Gallesio had done the plant, as the entire product of an 
in^ei^nated ovum—the swarm ot Aphides or free Medusae which in 
tbu way might belong to a single individual being termed Zooids. 

In Carus’s SyUem of Animai Morphology (iSjj) another theory 
was propounded, but the problem then seems to have fallen into 
abeyance until 1803, when it formed tlie subject of a prolonged ^nd 
fruitful discussion in the Principles of Biology. Adopting the cell 
(defined as an aggregate of the lowest order, itsell formed of physio¬ 
logical umts) an the iuoiphulogical unit, H. Spencer paints out that 
these may etiher exist independently, or gradually exhibit uiibcs 
into aggregates of the second order, like the lower Algae, of which 
the in^vidn^ty may be more or less pronounced. The union of 
such secondary aggregates or compound units into individuals of a 
yet higher order is then traced through such intermediate forms as 
are represented by the higher seaweeds or the liverworts, from the 
tliaUns of which the axes and appendages of Monocotyledons and 
Ditotyledons are ingeniously derived. The shoot of a flowering 
plaut is thus an aggregate ot the third order ; it tiranches into 
an aggregate of the fourth or higher order, and finally as a tree 
“ acquires a degree of composition too complex to be any longer 
defined." Proceeding to animals, the same mctliod is appli^. 
Tile Protozoa are aggregates ot the first order. These, like plants, 
exhibit transitions, cd which Radiolarians. Fnraminifera and sponges 
are taken as examples, to such definite compound wholes as Hydra] 
and such secondary aggregates multiply by gemmation into per¬ 
manent aggregates of the third order, which may exhiliit all degrees 
of integration up to that of the Siphonophora, where the individu¬ 
alities of the Polyps are almost lost in that of the aggregate form. 
The whole series of articulated animals are next interpreted a.s more 
or less integrated aggregates of the ttiird order, of which the lower 
Annelids are the less developed forms, the Arlhiopods the more 
highly integrated and individualized. MoHuscs and vertebrates 
are regarded as aggregates of the second order. 

In i8«ib appeared a morphological classic, the Generelle Morpho- 
iogte of Haeckel. Here pure morphology is distingaiisbed into two 
sub-sciunces—the first purely structural, Itctologv, which regards 
tile organism as composed of organic individuals of different orders; 
the second essentially stereometric, promorphology. To tectology, 
defined as the science of organic individuality, a large section of the 
work is devoted. Dismissing the theory ui absolute individuality 
as a metaphysical figment, and starting from the view of Schleiden, 
Ue Candolle and Ndgeli erf several successive categories of relative 
individuals, he distinguishes more clearly than heretofore the 
physiological individual (or bton), chaiaoterixed by definiteness 
and independence of function, from the morphological individual 
(or morphon), characterized similarly by definiteness of form; of the 
latter he establishes six categories, us follows :— 

I. Plaatidrs (cytodes and ceUsf, or elementary organisms. 

z. Organs (cell-stocks oir oell-fusions), simple or homoplastic or¬ 
gans (tissues), or heteroplastic organs. Organ-syeteins, 
organ-apfiaraituses. 

3. Anhmeres (opposite or synnaettical or homotypic parts), e.g. 

rays of radiate animals, " halves ot bilaterally symmetrical 
animals." 

4. Melamerts (successive or homodynamons p^ts), e.g. stem- 

segments of Phaneiugams, segments or zoonites of Annelids 
or vertebrates. 

5. Psrsonas, shoots or buds of plants, polyps of Coulenteiates, 

te., " individuals " in the nazrowest sense amqng the higher 
animaJa. 

6 . Corms (stocks or colonies), s.g. trees, chains of Salpae, polyp- 

stxicks, &c. 

In his subsequent monograph on calcareous sponges, and in n 
final paper, he somewhat modifies these categories by substituting 
one category of extreme comprehensiveness, that of the idorgon, in 
place of the three separate orders of organs, antimeres -and meta- 
mecei. The idorgun (of course clearly distinguished from- the 
pbysiologiaal organ or biorgati) is finally defined os a moiphological 
unit consiating u two or more plastids, which does na 4 possess the 
pceftive character of tlie petson or stocks These are distinguished 
nitD komoplasts or homo-organs and alloplasis or aiioe-orgons, the 
former including, as subdivisions, plastidraggio|^tes and plastld- 
fusiona, the latter idomeres, antimeres and metanleres. The former 
dofiaitian ot the term antimese, as denoting at once each separate 
ray id a sodiaie, or the riglst and loft halves of a bilaterally sym- 
metziGafi animal, is corrected terming each ray a paramere, and 
itrf symmetzical halves the antimetos. Thus an ordinary Medusoid 
four parameres and eight antimeres, a starfish five and ten. 
The conemrtion of the persona is largely modified, not only by with¬ 
drawing the contparisoa of the animal with the vegetable shoot and 
by osaitting the antnnere and metamere as necessary constituents, 
but by taking the central embryonic form oi aiU the Metazoa—the 
gBztnm (fig. 1) and its assumea ancestral representative, the gas- 
traea—as tM simplest and oldest form of pemna. The different 
morphologioal sto^ to which it may attain are classified into three 
seriee: (t) Monaxoniol inajtieulate personae, i.e. uniaxial and un- 
ngmemted without antimeres or mstamtres, as in sponges or lowest 
Hydnids; (z) StaumMblal inuticulate personae with antimeres, 
batwithoutmetameres,s>gi coral, medusa, turbellarian, trematode, 
bByaaoM; (3) Staanusomal articulate peisonae with antimeres and 


melameres, e.g. annelidt, arthropods, vertebrates. The colonies 
of protozoa are mere idorgans. True corms, compased of uutuid 
personae, occur only among sponges, hydruids, siphunophores, 
corals, bryozoa, tnnicates and eohinooerms, of which the apparent 
parameres are regarded as highly 
centralized personae ot a radially budded 
worm colony; and these can be classified 
according to the morphological rank of 
their constituent personae. They usually 
arise by gemmation from a single per¬ 
sona, yet in sponges and corals occasion¬ 
ally by fusion ot several originally 
distinct persons or corms. The theory 
of successive subordinate orders of in¬ 
dividuality being thus not only derived 
from historical criticism of previous 
theories but brought into conformity 
with the actual facts of develupinonl 
and descent—various groups of organ- After Haeckel. 

isms being referred to their several Pic. i._Gastrula in 

categories—the remaining problem of optical section, showing 
tectology, tlial of the relation of the ptimitive opening and 
morphological to the physiological in- digestive cavity (biasto- 
dividnaiity, is finally discussed. Of the pore and arch-enteron), 
latter, three categosies are proposed ; „ also outer and inner 
(i) the " actual bion ot complete physio- layers, ectoderm and en- 
logical individual," this bemg the com- duderm. 
pletely developed organic form which has 

reached the highest grade of morpholopcal individuality proper to 
it as a representative of, e.g. its species; (2) the " virtual bion or 
potential physiological individual," including any incompletely 
developed form oi the former from the ovum upwards; and (3) the 
" partial bion or apparent physiological individual," such fragments 
of the actual or virtual bion as may possess temporary indepen¬ 
dence without reproducing the species—this latter category having, 
however, inferior importance. 

Haeckel’s theory, indeed in its earlier form, has been adopted by 
C. Gegenhaur and other morphologists, also in its later form by 
G. Jfiger, who, however, rejects the category of idorgan on the ground 
of the general morphological principle that every natural body 
which carries on any chemical changes with its environment be¬ 
comes diflerentialed into more or lcs.s concentric layers; but the 
subject, especially as far as animals are concerned, was again 
discussed in a large work by E. Perrier. Starting from the cell or 
plasUd, he terms a jx-rmanent colony a miride, and these may re¬ 
main isolated like Sugilta or Rotifer, or may multiply by gemmation 
to form higher aggregates which he terms soides. finch zoides may 
be irregular, raihate or linear aggregates, of which the two former 
classes especially are termed demrs. The organ—Haeckel's idorgan 
—is excluded, since tissues and organs result from division of labour 
in the anatomical elements oi tlie micides, and so have only a 
secondary individuality. " carefully to be distinguished from the 
individuality of those parts whose direct Rouping has formed the 
organism, and which live still, or have livcu, isolated from one 
another." Perrier further points out that the undifferentiated 
colonies are sessile, as sponges and corals, while a free state of exist¬ 
ence is associated with the concentratioa and integration of the 
colony into an individual of a higher order. 

So far the various theories of the subject; detailed criticism is 
impossible, but some synthesis and reconciliation must be attempted. 
Starting from the cell as the morphological unit, we find the44 
forming homogeneous aggregates in some Protozoa and in the e azir 
development of the ovum. Hut integration into a whole. 
merely aggregation into a mass, is essential to the idea 
ality; the earliest secondary unit, therefore, is the gastrulgfTjer 
mftride. rhls stage is permanently represented by an uabnt%d|4d 
hydroid or sponge or by a planarian. These secondary unite ,a£ly, 
however, form aggregates cither irregular as in most spoDges, iu- 
definitoly branched as in the hydroids and actinozoa, or linear os 
in such planarians as Cateuula. Such aggregations, colonies or 
demos, not being aggregated, do not fully reach individuality of the 
third order. This is attained, however, fur the branched series by 
such forms as Siphonophores among Hydiozoa, or Renilla or Pen- 
natula among Actinozoa; for linear aggregates again by the higher 
wonns, and still more fully by arthropods and vertebrates. Aggre¬ 
gates of a yet higher order may occur, though rarely. A longi¬ 
tudinally dividing Nats or laterally branched Sylhs are ubviou^y 
aggregates oi these tertiary units, wliich, on Haeckel’s view, become 
integrated in the Echinoderm, which would thus reach a complete 
individuality oi the fourth order. A chain of Salps or a colony of 
lyrosoma exhibits an approximation to the same tank, which is 
more nearly obtained by a radiate group of Botryllus around their 
central cloaca, while the entire colony such 'an ucidian 
would represent the individual of the fifth order in Its incipient and 
unintegrated state—these and the preceding intermediate forms 
being, of course, readily intelligible, and indeed, as Spencer has 
shown, inevitable on the theory of evolution. 

The exclusion of tissues ana organs from rank in this series is 
thus seen to necessarily follow. Ectoderm and endoderm cannot 
exist ^ons; they and the organs into which they differentiate 
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arlM mertiy, as J&ger expresses It, from that concentric lamination, 
or, with Perrier, from that polymorphism of the members of the 
colony, which is associated with organic and social existence. The 
idea of the antimere is omitted, as being essentially a promorpho- 
logical conception (for a medusoid or a starfish, though of widely 
distinct order of individPality, is equally so divisible); that of the 
metamere is convenient to denote the secondary units of a linear 
tertiary individual; the term persona, however, seems unlikely to 
survive, not only on account of its inseparable paycholo^cal 
connotations, but because it has been somewhat vaguely applied 
alike to aggregates of the second and third order; and the term 
colony, corm or deme may indifiercntly be applied to those aggre¬ 
gates of primary, secondary, tertiary or quaternary order which 
are not, however, integrated into a whole, and do not reach the full 
individuality of the next higher order. The term zooid is also 
objectionable as Involving the idea of Individualized organs, a view 
natural while the medusoid gonophores of a hydrozoon were looked 
at as evolved of its homnlogue in Hydra, whereas the latter 
may be a degenerate form of the former. Passing to the vegetable 
world, here, as before, the cell is the unit of the first order, while 
aggregates representing almost every stage in the insensible evolu¬ 
tion a of secondary unit are far more abundant than among animals, 
flomplete unity of the second order can hardly be allowed to the 
thallus, which Spencer proposes to compound and integrate into 
tertiary aggregates—the higher plants; as in animals, the embryo- 
logical method is preferable, both as avoiding gratuitous hypothesis 
and as leading to direct results. Such a unit is clearly presented 
by the embryo of higher plants in which the cell-aggregate is at 
once differentiated into parts and integrated’into a whole. Such 
an embryo possesses axis and appendages as when fully developed 
(fig. 2). The latter, however, being as organs mere laieral expan¬ 
sions of the concentric layers into which the plant embryo, like the 
animal, is differentiated, and so neither stages of evolution nor 
capable of separate exislx-ncc, are not entitled to individual rank. 
The embryo, the bud, shoot or uniaxial plant, all thus belong to 
the second order of individuality, like the hydroid they resemble 
l.ike the lower coelenterates. too, aggregates of such axes are 
lormed by branching out from their low degree of integration. Such 
colonies can hardly be termed individuals of the tlurd, much less 
of higher, order, at least without somewhat abandoning that unity 
of tt^tment of plants and animals without which philosophical 
biology disappears. Individuality of the second order is most 
fully reached by the flower—the most highly differentiated and 
i n tegrated form of axes and appendages. 
Such a simple inflorescence as a raceme 
or umbel approximates to unity of the 
third order, to which a composite 
flower-head must be admitted to have 
attained while a compound inflorescence 
is on the way to a yet higher stage. 

If, as seems probable, a nomenclature 
be indispensable for clear expression, it 
may be simply arranged in conformity 
with this view. Starting from the unit 
.xiier nacn^. Of the first Order, the pUistid or monad, 

Fir. 2 — Embryo of terming any undifferentiated ag- 
Dicotyledon, showing inci- p-egate a deme, wc have a monad-deme 
pient axis and appendages, integrating into a secondary unit or 
as also the three concentric this rising through dyad-dffttex, 

embryonic layers. in’n a iriad, this forming trtad^demes 

’ ’ ' and these when differentiated becoming 

tetrads, the botryllus-colony with which the evolution of compound 
individuality terminates being a Utrad-deme, The separate living 
form, whether monad, dyad, triad, or tetrad, requires also some dis- 
tingulsliing name, for which persona will probably ultimatelv be 
found most appropriate, since such usage is most in harmony with 
Its inevitable physiological and psychological connotations, while the 
genealogical individual of Gallesio and Huxley, common also to all 
the categories, may bo de-signated with Haeckel the ovum-product or 
ovum-cycle, the complete scries of forms needed to repre.sent the 
species being the sperdes-cvcle (though this coincides with the former 
save in cases where the sexes are separate, or polymorphism occurs). 
For such a peculiar case as Diplozoon paradoxum, w*here two separate 
forms of the same species coalesce, and still more for such hetero¬ 
geneous individuality as that of a lichen, where a composite unit 
arises from the union of two altogether distinct forms—fungus and 
alga—yet additional categories and terms are required. 

Proniorphologv .—Just as the physiologist constantly seeks to 
interpret the phenomena of function in terms of mechanical, physical, 
and chemical laws, so the morphologist is tempted to inquire whether 
organic a-s well as mineral forms arc not alike reducible to simple 
mathematical law. And just as the crystallographer constructs an 
ideally perfect mathematical form from an imperfect or fragmentary 
crystal, so the morphologist has frequently attempted to reduce 
.he complex-curved sutfaces of organic beings to definite mathe- 
nlatical expression. Canon Moseley {Phil. Trans., i8j8) succeeded 
in showing, by a combination of measurement and mathematical 
analysis, that the curved surface of any turbinated or discoid 
shell might be considered ns generated by the revolution, about the 
axis of the shell, of a curve, which continually varied its dimensions 



according to the law of the logarithmic spiral. For C>oodsir this' 
logarithmic apiral, now carved on his tomb, seemed a fundamental 
expression of organic curvature and the dawn of a new epoch in 
natural science—that of the mathematical investigation of organic 
form—and his own elaborate measurements of the body, its organs, 
and*even its component cells seemed to yield, now the triangle, 
and again the te^hedron, as the fundamental form. But such 
supposed results, savouring more of the Naturphilosophie than of 
sober mathematics, could only serve to discourage further inquiry 
and interest in that direction. Thus we find that even the best 
treatises on botany and zoology abandon the subject, satisfied with 
merely contrasting the simple geometrical ground-forms of crystals 
with the highly curved and nopelessly complicated lines and surfaces 
of the organism. 

But there are other considerations which lead up to a malhematical 
conception of organic form, those namely of symnu try and regularity. 
These, however, are usually but httle developed, botanists since 
Schlfiden contenting themsedves with throwing organisms into 
three groups—first, absolute or roffnl.ar; second regular and radiate; 
third, symmetrical bilaterally or zygomorphic—the last being 
capable of division into two halves only in a .single plane, the second 
in two or more planes, Ihe first in none at all. H. C, C. Burmcister, 
and more fully II. G. Bronn, introduced the fundamental improve¬ 
ment of defining the mathematical forms they sought not by the 
surfaces but by axes and their poles; and Haeckel Jias developed 
the subject witii an elaborateness of detail and nomenclature which 
.seem.s unfortunati-ly to have impeded its study and acceptance, 
but of which the main results may, witli slight variations chi^y due 
to Jitger (I.ehrh. d. ZooJ. i. 2S,y), be briefly outlined. 

A. ANAXONIA ■. Forms destitute of axes, and consequently 
wholly irregular in form, e.g. Amoebae and many sponges. 

B. AXONIA ; Forms with definite axes. 


I. lloMAXONiv, all axes equal. 

(a) Sjilieres, where an indefinite number of equal axes can 
be drawn through the middle point, e.g. Sphaerozoum. 

{b) Polyhedra, with a definite number of like axes. 

Of the.se a considerable number occur in nature, for example, 

many radiolarians (fig. .y), pollen-grains, ^-1^.— 

&c,, and they are again classifiable by 
the number and regularity of their faces. 

II. PROTAXONIA, where all the parts 

are arranged round a main axis, and of <W|&/J[ 0 ]^TbS 7 M 
these wc distinguish— 

1. Monaxonia, with not more than 
one definite axis. Here are distinguished 
(a) those with similar poles, spheroid 
\Coccodiscus) and cyHndcr (Pyrosoma), 
and (b) those with dissimilar jmles, 
cone \Cimulina), 

2. .S'(anzo*B«ia, whore, besides the Fio. y. — itadiolarian 


Fio. y. — itadiolarian 
main axes, a definite numberof secondary {Elhmasphaora), an 
axes are placed at right angles, and the irregular cndosphaeric 
stereometric ground-form becomes a polyhedron with equi- 
pyramid. Here, again, may be dis- angular faces. Type 
lingilished (a) those with poles similar, of Honuixonia. 
Stauraxonia komopola, where the stereo¬ 
metric form is the double pyramid (fig. 4), and (b) those with 
poles dissimilar, Stauraxonia heteropota, where the stereometric 
form is tlie single pyramid, uid whore wc 
distinguish a basal, usu^ly oral, polo 
from an apical, alxiral or anal pole. // 

The bases of these may he either regular / I \\ 

or irregular polygons, and thus a new 

clas-sification into Homosiaura and / t\ 

Heirrostaura naturally arises. / \ \\ 

The simpler group, the Homosiaura, / /A i ,V 
may have either an even or an odd // / I M . i . \ ^ 
number of sides, and thus among the 
Homosiaura wc have even-sided and 
odd-sided, single and double pyramids. 

In those Homostaura with an even \ y / ]/ 

number of sides, such as medusae, the \’4 V ! // / 

radial and inter-radial axes have similar NA \\L 4 / 
poles; but in the series with an odd Vt., \A S 3 lyr 

number of sides, like most echinoderms, \\T(7w 

each of the transverse axes is half radial V j /. 

and half semi-radial (fig. 5). Of the J//' 

group of regular double pyramids the w 

twelve-sided pollen-grain of Passifiora ^ 

(fig. 4) may be taken as an example, Fig. 4.— Pollen of Pas- 

having the ground-form of the hexagonal sion Flower, as example 
system, the hexagonal dodecahedron, of Stauraxonia homopola. 
Of the equal even-sided single pyramids Ground-form a regul^ 
(Heteropola homostaura), Alcyonium, double pyramid of six 
Geryonia, Aurelia may be taken as sides, 
examples of the eight-sided, six-sided, 

and four-sided, pyramids while those with an odd number of sides 
may be illustrated by Ophiura or Primula with five sides, and the 
flower of lily or rush with three sides. 

In the highest and most complicated" group, the Heterostaura, 


Fig. 4.— Pollen of Pas¬ 
sion Flower, as example 
of Stauraxonia homopou. 
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the basal palycon is no longer regular but amphithect (la4>llh|iiTto 
ndouble-edgcd). Such a polygon has an even number of sides, 
and can be divided into symmetrical halves by each of two 
planes intersecting at right angles in the middle point, and 
thus dividing the whole figure into four congruent polygons. 

The longer of these axes may be termed 
lateral, the shorter the equatorial or dorso- 
vcntral; and these two axes, along with 
the main axes, always define the three 
dimensions of space. Ctenojihores (fig. b) 
funiish examples of eight-sided amphi¬ 
thect pyramids, some Madrepore Corals 
of six-rided. Crucifers, some Medusae, 
and Cestodes of four-sided amphithect 
pyramids. 

In these forms the poles of the dorso- 
ventral and lateral axes are similar, and, 
as in the preceding Monaxonia and 
Stauraxonia, the centre of the body Ls 
defined by a line; and they are therefore 
termed Centraxom'a, while the Pto- 
taxonia which are defined by their 
central point are called CentruiUema. There are, however, other 
forms, and these the most complicated, in which the poles of at 



Fig. 5. —Starfish, an 
example of Hcteropola 
homostaura. Ground- 
form a regular single 
pyramid of five sides. 



Fio. 6.—Ctenophorc {Eucharis). Fig. 7.— Spatangus. Ground- 

Ground-form an eight-sided form a five-sided half amphi- 
double amphithect pyramid. tliect pyramid, 
least the dorso-ventral axis are unlike, and in which the body is 
thus defined not with reference to a line but to a median plane, 
and these have accordingly received the name of Cntropipeila. 
Their ground-form is a polygon with an even number of sides, 
which can only be divided into two symmetrical halves by the 
one median plane. It can be obtained by halving an amphithect 
pyramid of double the number of sides, and is consequently termed 
a half amphithect pyramid (fig. 7). The whole amphithect pyramid 
may be most conveniently obtained fiy the reduplication of the 
ground-form a-s if in a mirror. Of lialf amphithect pyramids there 
are again two forms, termed by Haeckel AmpkipUura and Zygo- 
pletira, the former including the “ bilaterally symmetrical" or 
irregularly radiate forms of previous authors such as Spatangus 
Viola, Orchis, while the Zygopleura include forms bilater^ly 
symmetrical in the strictest sense, in which not more than two 
radial planes, and these at right angles to each other, are present. 
The sterometric ground-form is a half rhombic pyramid. Haeckel 
Main divides these, according to the number of antimeres', into 
Tetrapleura and Diptcura. 

Promorphology has tlius shown that the reigning dogma of the 
fundamental difierence ol organic and mineral dorms is false, and 
that a crystallography of organic forms is possible—the form of 
the cell or the cell-aggregate differing from the crystal merely by 
its more or less viscous .state of aggregation, its inherited peculi¬ 
arities, and its greater adaptability to the environment. The 
classification into bilateral and radiate forms which usually does 
duty for more precise promorphological conceptions must be aban¬ 
doned as hopelessly confusing essentially diqcrent forms, or at 
least must he rigidly restricted—the term radial to regular and 
double pyramids, the term bilateral to the Centropipecln if not 
indeed to diplcural forms. Similarly the topxigraphical and relative 
terms, anterior and posterior, upper and under, horirontal and 
vertical, must be sui>ersedcd by the terms above applied to the axes 
and their poles, oral and aboral, dorsal and ventral, right and left. 

Nature of Morphological Changes .—The main forms of organic 
structure being analy.sed and classified and their stage of individu¬ 
ality being alfcertained, the question next arises, by what morpho¬ 
logical changeaTiave they arisen, and into what categories can mese 
modes of differentiation be grouped ? They at first sight seem 
innumerable, yet in reality are tew. Goethe somewhat vaguely 
generalized tbem lor the flower as ascending and descending meta¬ 
morphosis, expansion and contraction of organs, &c.; but & first 
attempt at careful enumeration seems to be that of .tuguste de 
St Hilaire, who .geoo^ized defects of development, adherences, 
excesses of ptoductlon or " dfidoublements," metamorphosis knd 
displacement of orou, Subsequent authors have variously treated 
the subject; thdn^Mdl Gray eunmerates as modifications of the 


flower—coalescence, adnation, irregularity, abortion, non-alter 
nation or anteposition, multiplication, enation, unusual develop¬ 
ment of the ams, and other moipholo^cal modifications connected 
with fertilization. These are obviously too numerous, os may 
be best shown Iw a single comparison with the view of an animal 
morphologist. Thus Huxley, in discussing the arrangsmcnt of the 
Vertebrata, recognizes only three processes of modification, not only 
in the ancestral evolution of the Equidae, but in the individual 
development of animals generally; these are " (i) excess of develop¬ 
ment of some parts in relation to others, (3) partial or complete 
suppression of certain parts, (3) coalescence of parts originally 
distinct." The particular form of excess of development which 
results in the repetition of parts, and the morphological changes 
due to partial or complete fusion of such repeated parts receive 
special treatment in the article Metamerism. 

Nature of Morphological Correspondence—Categories of Homology. 
—To indicate all the steps by which the idea of morphological re¬ 
semblance has been distinguished from that of physiological would 
be to examine the whole history of morphology; it must suffice to 
dtscuss the terminology of the subject which has, as ever, served 
not only as an index but as an engine of progress. For these two 
di.stinct forms of resemblance the terms hotttology and analogy 
gradually became speciahzod, and were finally established and 
clearly defined by Owen in " the former as the same organ 

in diflerent animals under every variety of form and function 
(e.g. fore-limbs of Draco volans and wings of Bird); the second as 
a part or organ in one animal which has the same function as another 
]>art or organ in a diflerent animal (e.g. paracliute of Draco and 
wings ot Bird)." He further distinguishes three kinds of homology; 

(1) special, being “ that above defined, namely, the correspondence 
of a part or organ determined by its relative j»sition and con¬ 
nexions with a part or organ in a different animal, the determina¬ 
tion oi which homology indicates that .such animals are constituted 
on a common type," e.g. ba.silar process of human occipital with 
basi-occipital of fish; (z) general, that " higher relation in which a 
part or series of jiarts stands to the fundamental or general type, 
involving a knowledge of the tyix; on which the group in question 
is constituted," e.g. the same human bone and centrum of the last 
cranial vertebra; (3) serial homology. " representative or repetitive 
relation in the segments of the same skeleton" (demonstrated 
when general and 8[)ecial homologies have been determined); thus 
usually the basi-occipital and basi-sphenoid arc " homotypes." 
These terms were hcncctorth accepted by naturalists; but the 
criterion of analogy and homology became for L. Agassiz and 
other embryologists developmental as well as comparative, refer¬ 
ence to the ideal archetype becoming less and less frequent. 
Passing over the discussions of L. Agassiz and Bronn, of which 
the latter is criticized and jiartly incoiqiotated by Haeckel, we 
find the last-named (1) placing serial under general homology; 

(2) electing categories of homology partially corresponding to 
those of individuality—(a) homotypy (of antimeres), hence dis¬ 
tinct from that of Owen, (ft) homodynamy (of metameres), (c) 
homonomv (of parts arranged on transverse axes); (3) defining 
special homology in terms of identity of embryonic origin. 
In 1870 this latter point was more fully insisted upon by Ray 
Ijuikestcr, who, decomposing it into two others, propo.sed to 
supersede the term homology by homogeny, being the corre¬ 
spondence of common descent, and homoplasy, denoting any 
superinduced correspondence of position and structure in parts 
cmbryonically distinct. Thus, the fore-limb of a mammal is 
homogenous with that of a bird, but the right and left ventricles of 
the heart in both are only homoplastic, these having arisen inde¬ 
pendently since the divergence of both groups from a uni-ventricu- 
late ancestor in relation to similarity of pby.siological needs. St G. 
Mivart next proposed to retain homology as a generic term, witli 
liomogeny and homoplasy as two species under it, and carried the 
analysis into great detail, distinguishing at first twenty-five, but 
later fifteen, kinds of correspondence : (i) parts similar in function 
only, e.g. legs of lizard and lobster; (2) parts similar both in 
function and relative position, wings of bat and bird; (3) parts of 
common descent, forc‘-limb of horse and rhinoceros; (4) parts of 
similar embryonic origin, whatever be their racial genetic relations, 
e.g, occipitals of panther and perch; {i) parts of dissimilar 
embryonic origin, whatever be their racial genetic relations,: e.g. 
legs of Diptera; (6, 7, 8, 9, 10) laterally, vntically, serially, antero- 
posteriorly and radially homologous parts; (11) subordinate serial 
nomologues, e.g. joints of antenna; (12 and 13) sacondoty and terti¬ 
ary .sutmrdinate serial homologues; (14 and 15) special and general 
homologies (in Owen's sense). In his Kalklchwdmme Haeckel 
proposed to term homophyly the truly phylogenetic homology' in 
opiwsition to hmnomorphy, to which genealo^c basis is wanting; 
and finally Von Jhering has published a repetition of I-ankesters 
view. 

In this discusakni, as in that of individuality, it is evident that 
we are dealing with numerous logical cross-divisions largely corre¬ 
sponding, no doubt, to the complex web of inter-relation^resented 
by nature, y^t remaining in ne^ of disentanglement Though we 
must set aside analogies of functional activity, the resemblances 
in extnnal shape or geometric ground-form which correspond to 
these, e.g. Hydrozoa and Bryozoa, Fishes and Cetaceans, mimetic. 
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oiganiims, are nevertheless, as our historic survey showed, the first 
wuoh attract attention; and these homoplastic or homomorphic 
forms, as Haeckel has shown, come as fairly within the province 
«f the promorphologist as do isomorphic crystals within that of 
his an-organolomcal collea^e the crystallographer. Here, too, 
would be considered "radial," "vertical,” "lateral" homology, 
" homotypy of antimeres," and all questions of symmetry, for wluch 
Haeckel's nomenclature of homaxonial, homopoiic, &c., is distinctly 
preferable. Entering the field of tectology or morphology in tlie 
ordinary sense, we may next consider whetiier two organisms com¬ 
pared are of the same category of individuality—are Somocategoric] 
and under this serial homology, for instance, would come as a 
minor divlsiun, the corres|iondence between the units or parts of 
units ol a linear dyad-deme or triad. From a third point of view, 
that of the embryologist, we trace the development of each multi¬ 
cellular organism (i) from the embryonic layers and systems into 
which the secondary unit (gastrula or plant embryo) differentiates, 
(4) from a unit-deme or unit of the inferior order or orders of 
individuality. The parts and units thus recognized by ontogenetic 
research, respectively or successively homodermic, homosystcmic 
and homodemic, may then conveniently be termed (indifferently 
save for considerations of priority) either " specially homologous,’’ 
" homogenous," " homopwlic," or " homogenetic," in the language 
of phylogenetic theory. These three great classe.s of morphological 
correspondence—promorphological, tcctological and embryological 
—may or may not coincide. But the complctest homology, in 
which all forms of resemblance unite and from which they dinercu- 
tiate, is that expressed in the cell theory, or rather in that ovum 
theory which underlies it, and which Agassiz therefore not unju.stly 
regarded as " the greatest discovery in the natural sciences of modern 
times.” 

Orientation and Subdivisions of Morphology. —The position of 
morphology in the classification of the sciences and the proper mode 
of subdividing it cannot be discu.ssed within these Imiits, although 
the latter is especially the subject of much disagreement. The 
Iiosition above assumed, that of including under morphology the 
whole statical aspects of tlie organic world, is that of Haeckel, 
Spencer, Huxley and most recent animal morphologists; botanists 
frequently, however, still use the term under its earlier and more 
limited significance (see PtsNTs ; .Morphology). 

(P. He.; P.C. M.) 

MORPHY, PAUL CHARLES (1837-1884), American chess 
player, was born in New Urleans, Louisiana, on the 22nd of June 
1837, the son of Alonzo Morphy (1708-1856) and his wife, whose 
maiden name wa.s Le Carpentier. The father, the son of a wcll- 
lo-do Spanish immigrant, was a prominent jurist and legislator 
and, like his brother Ernest, passionately fond of chess. Learn¬ 
ing the moves from his father at the age of ten, Paul gave evidence 
of such extraordinary precocity that in less than two years he 
was able to defeat all the amateurs of his native city. While 
still at school he competed successfully with such strong players 
as Eugene Rousseau and the Hungarian master J. Lbwcntlial. 
He attended the Jesuit college of St Joseph at Sjiring Hill, 
Alabama, and applied himself to the study of the law, being 
admitted to the bar of Louisiana in 1858. During the autumn 
of 1857 he took part in the first American chess congress at New 
York, winning the first prize from sixteen competitors, including 
the well-known L, Paulsen. Morphy went to Europe in the 
spring of 1858 and entered upon a series of triumphs, both in 
regular matches and in blindfold play, that proved him to be 
one of the best players of the time. The winter of 1858-1859 
was piassed in Paris, where he was destined to gain his greatest 
triumphs, practically winning the championship of the world by 
beating Adolf Anderssen, champion of Germany, by a score 
■of 7-2, with two games drawn. Another feat was his simul¬ 
taneous blindfold match against eight strong French players, 
six of whom he defeated. At this time he was in his twenty- 
second year. Returning to the United States in 1859, he in¬ 
tended to establish himself in the practice of the law at New 
Orleans, but the outbreak of the Civil War frustrated these 
plans. His devotion to chess had already begun to affect his 
health. He spent the year 1863 in Paris, returning to New 
Orleans in 1864, but his health was now permanently impaired. 
He became insane, and at last he died in New Orleans in 1884. 

See Exploits attd Triumphs of Paul Morphy, by F. M. Edge (New 
York, 1859); Morphy's Games, edited by J. Lfiwcnthal (New York, 
i860); Paul Morphy, by Max Lange (Leipzig, 1881). 

MORRILL, JDSTIH SMITH (1810-1898), American political 
Jeader and financier, was bom at Strafford, Vermont, on the 14th 
«f April 1810. He was a clerk in a store at Strafiord in 1825- 


1828, and at Portland, Maine, in 1828-1831, and was a merchant 
and then a farmer in his native town in 1831-1855. He was 
elected to the national house of representatives as an anti- 
slavery Whig in 1854, soon afterwards joining the new Republican 
pilrty, and served in the house from 1855 until 1867. From 1867 
until his death in Washington on the 28th of December.1898 he 
represented Vermont in the Senate. In the house he was 
continuously a member of the ways and means committee (ot 
which he was chairman in 1865-1867), and in the Senate of the 
finance committee (of which he was chairman in 1877-1879, 
1881-1893 and 1893-1898). Soon after entering Congress he 
became the acknowledged leader of the protectionists, and at 
the request of John Sherman, then chairman of the ways and 
means committee, he prepared a new tariff bill, which was 
introduced in the house in March 1860. To this relatively 
conservative bill, which substituted in many instances ad 
valorem for specific duties, and was intended by its author to 
be a revenue as well as a protective measure, were added many 
amendments which made the bill more strongly protectionist, 
and in some cases were vigorously opposed by Morrill. The bill 
was finally passed by the Senate on the 20th of February 1861, 
and was signed by President Buchanan on the 2nd of March 
following. Morrill is probably best known as the author of the 
Land Grant Act of 1862, which led to the development of the 
highly important .system of state educational institutions, aided 
by the Federal government. On the 14th of December 1857, 
Morrill introduced in the house a bill “ donating public lands to 
the several states and territories which may provide colleges for 
the benefit of agriculture and the mechanic arts.” This bill 
passed both houses, but was vetoed in February 1859 by President 
Buchanan on the ground that it would cause friction between 
the states, that it would be uneconomical, that it might encourage 
fraudulent speculation, that it would injure existing institutions, 
and that it was unconstitutional. A similar bill was introduced 
by Morrill on the i6th of December 1861, and five months after¬ 
wards was presented to the Senate by Benjamin Wade of Ohio. 
The measure had'a negative report from committee in the house, 
and was strongly opposed in the Senate; but it passed both 
branches, and on the 2nd of July 1862 was signed by President 
Lincoln. This measure provided for the foundation and main¬ 
tenance of colleges “ where the leading object shall be, without 
excluding other scientific and classical studies, and including 
military tactics [which had not been included in the original bill], 
to teach such branches of learning as are related to agriculture 
and the mechanic arts... in order to promote the liberal and 
practical education of the industrial cla$.ses in the several pursuits 
and professions in life.” In 1890 Morrill introduced in tlie 
Senate the so-called “ Second Morrill Act,” under which $25,000 
is given annually by the Federal government to each of the 
“ iMid-grant ” colleges. 

MORRIS [MorrisonJ, CLARA (1849- ), American actress, 
was bom in Toronto, Ontario, and at the age of seventeen joined 
a stock company in Cleveland, Ohio. Her first New York 
appearance (1870) was under Augustin Daly in an adaptation 
of Wilkie Collins’s Man and Wife-, and she won considerable 
success as Cora in VArticle 4'j, Camille, Miss Multon and similar 
emotional parts. In 1874 she married Frederick C. Harriott, 
and soon afterwards began to write novels and to contribute to 
magazines. .She published her Life on the Stage in 1901, and 
Life of a Star in 1906. 

MORRIS, COUVERNEDR (1752-1816), American statesman, 
was bom in the old Morrisania manor house, in what is now the 
city of New York, on the 31st of January 1752. He graduated 
at King’s College (now Columbia University) in 1768, studied 
law, and was admitted to the bar in 1771. New York, then in 
the midst of the political disturbances which preceded the out¬ 
break of the War of American Independence, offered a good 
opportunity for a public career, and Morris hid the aristocratic 
connexions which tradition required.' An extreme aristocrat 

' His great grandfather, Richard Morris, having fought in Crom¬ 
well's armies, emigrated to .America on the restoration of Charle.s U., 
and founded the manor of Morrisania, iqwhat was then New Nether- 
land. His grandfather, Lewis Morris (1671 174O), inherited this 
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in hU political views, he distrusted the democratic tendencies 
of the Whigs, but a firm belie) in the justice of the American 
cause led him to join their ranks. Hie half-brother, Staats Long 
Morris (i73&-i8oo), was a Tor>', fought m the British af^y, and 
became a maior-genenil. Gouvemeur served m the New y«rk 
Provincial Congress in 1776-1777. was,perhaps the leading advo¬ 
cate in that body ol a declaration of independence, and atter 
the Congress had become (July 1776) the “ Convention of the 
Representatives of the state of New York,’ he served on the 
committee of that body which prepared the first draft of the state 
constit^tion. He served in the Continental Congress in 1777 “ 
1770 and was cnUiusiastic in his support of Washington. In 
im 8 he was selected chairman of the committee to Ueat with 
Lord Nortli's conciliation commissioners, and as such presented 
the famous report, adopted by a unanimous vote of Congress, 
which declared that the recognition of independence must pre¬ 
cede any negotiations for peace. He settled in Philadelphia as a 
lawyer, and in February 1780 he published in Philadelphia a 
series of essays on finance, in which he criticized tlie issue of 
leffal-tcnders, denounced laws passed for the benefit of the 
debtor class, find urged the people to tax themselves ior the 
common good. From 1781 to 1785 he was assistant to Robert 
Morris (q.vX superintendent of finance. In 1782 he prepared an 
elaborate report on the coinage, suggesting the use of the decimal 
system and of the terms dollar and cent. With some modificyitions 
introduced by Jefferson, notably the adoption of a higher unit 
of value (the dollar instead of one-tenth of a cent), this plan 
constitutes the basis of .the present American system. Morris 
was one of Pennsylvania's representatives in the constitutional 
convention of 1787, and took an active part in tfie debates. Ills 
influence was weakened, however, by his cynicism and by his 
ultra-aristoerutic views. He favoured a strong executuc 
holding during good behaviour, an aristocratic senate appointed 
bv the president for life, and the restriction of the suffrage to free¬ 
holders, The struggle which the frontier settlers of Pennsyl¬ 
vania had made in the state legislature U secure unlimited 
issues of paper money and the enactment of laws favourable to 
the de.btor class prejudiced him against the West, and he tried 
to introduce into the constitution a clause guaranteeing forever 
the political supremacy of the states east of the AUeghanies. 
He was instrumental in securing tlie executive veto and in defeat¬ 
ing the proposal that the legislature should elect the president. 
He also gave able support to the nationalistic and onti-slayery 
factions in the convention. He was the member of the committee 
of revision selected to draft the constitution in its final form, and 
that document is a monument to the vigour and simplicity of his 
literary style. In 1787 he bought Morrisania from Staats Long 

Morris, and returned to New York to live. 

He went to France in February 1789 on private business, arid 
remained abroad for nine years, passing most of the time m 
Paris, London, and the German capitals. In 1792 be acted as 
financial agent in a daring attempt to secure the escape of the 
king and queen from Paris. He was appointed L’mted States 
minister to France in 179*. represent^ve of a 

foreign country who remained at his post throughout the Rci^ 
of Terror; but his ill-concealed attitude of hostility to the Revolu- 


manor and also a large estate from his uncle in Monmouth county. 
East Tersev. He was an influential advocate of tnc surrender of tne 
proonetary government of the Jerseys to the Crown (1702), 
a membagVf the New Jersey Council in >703, was su^Bpended by 
Governor Combury in 1704, was elected a member pf the y 

in 1707 and led thatbodyin opposition toCornbuiy, was reappointed 
to the Counen under Governor Lovelace in 1708, was apin suspended 
in 1700 bv Ueut.-Govemor Ingoldsby, was made President of tne 
Coancil in i7to under Governor Hunter, and in 1711. dunng Hunter s 
adEaistration (1710-1719), of which he wasa staunch supporter, w^s 
vSuea justice of the supreme court of New Jersey. He ryas chief 
luffice of New 'York from about 1720 until 1733, wasKnt to England 
by the popular party late in 1734 to P™sent thw griervapra to the 
king was goXnor of New Jersey from 1738 un« his death on 
-j 1746. Gouvemeur Morris s father, Lewis Mowus 
£ 2) clos^ a long public career an judge of the vice-admiralty 
PNew York' Ws mother was descended from a French 
*1 lit refugee, who Iriid come to America to escape the persecu- 

puis XlV. 



tion gave offence, and in return for the recall of Genet, at the 
request of the United States, the French government, in 1794, 
asked for the recall of Morris. Business and pleasure, however, 
still detained him in Europe for four years longer. He returned 
to New York in 1798, resumed the practice of his profession, 
re-entered politics, and sat in the United States senate as a Feder¬ 
alist from 1800 to T803. As early as 1801 Morris became mtercsted 
in projects for improving the communication between the Hudson 
River and Lake Erie, and from 1810 to 1816 he was chairman of 
the board of canal commissioners, which after exploriiig the 
country prepared plans for the Erie Canal, lie was bitterly 
oppo.sed to the war of 1812, and openly advocated the formation 
ol a northern confederacy to escajje the rule of the Vnginia 
dynasty." He died at Morrisania on the 6th of November 

*^His half-brother, Lewis Morris (1726-1798), a signer of the 
Declaration of Independence, was educated at Yale, served m the 
Continental Congress from 1775 until early in 1777, and went on a 
mission to the western frontier in 1775 to win over the Indians 
from the British to the American side. He joined the army, as 
brigadier-general of miUtia in June 1778, and served m the New 
York senate in 1777-1781 and 1784-1790. 

See The Diuvv and Letters of (jouverneur Morris (a vols., New York, 
j888) edited by Anne Cary Morris; Jared Sparks, of Gouvemeur 
Morris (l vols.. Boston, i«32), the first volume being a biography 
and the second and third containing Morris’s miscellaneous wntmgs 
and addresses: and Theodore Konsevelt, Gouvemeur Morns (Boston, 
1888) in the " American Statesmen Series.’ 

MORRIS, JOHN (1810-1886), English geologist and palaeon¬ 
tologist, was born at Homerton, London, on the iqtli of J’ebruury 
i«i6 He was brought up to the business of a pharmaceutical 
I'hemist. Early in life he published observations on the Tertiaiy- 
and Post-Tertiary deposits in the Thames valley, and on fossi 
plants and various invertebrata, in the Magazine of halural 
History, the Annals of Nat. Hist, and other joumals. In 1845 he 
issued his Catalogue of British Fossils (2nd ed., 1854). a wor^k of 
essential service to geology. He was also author (with Jolm 
Lveett) of A Monograph of the MoUusca Imn the (..real Oolite 
(Palaeontographical Soc., 18,^0-1853). In 1855 he became pro¬ 
fessor of Geolog)’ in University College, London, a ixist which he 
held until 1877, In 1868-1870 and 1877-1878 lie, was president of 
the Geologists' Association. He wa.s awarded the Lycll medal by 
tlie Geological Society in 1876, and was made Hon. M.A. ol 
Cambridge in 1878 in acknowledgment of his services as deputy 
Woodwardian professor during the final illness of Sedgwick. He 

died in London on Uie 7 th of January 1886. 

MORRIS, SIR LEWIS (183.3-1907), British poet, eldest son of 
Lewis Edward William Morris and Sophia, daughter of John 
Hughes of Carmarthen, was bom at I’enbryn in 1833. His great 
grandfather, Lewis Morris (1700-1765), had been a well-known 
Welsh poet and antiquary. He was educated at Sherborne 
School and Jesus College, Oxford, where he took first classes in 
classics (1853 and 1855). He won the chancellor’s prize for an 
English essay in 1858, was called to the bar in 1861, imd elected 
hon. fellow of his old college in 1877,. . He practised for twenty- 
years, as a conveyancing counsel, retiring from Mtive legal work 
in i88i. He was energetic on behalf of educational tnovementf 
in Wales, and contested Welsh constituencies in the Liberal 
interest, but without success. He was knighted in 1896, and 
became also a Jubilee-medallisi and Knight of the Redeemei 
of Greece. Comparatively late in life Sir Lewis Morris wde hn 
appearance, as a writer of verse with three series of miscellaneoui 
poems, called Songs of Two Worlds, published rcs^ctively ir 
1872 1874 and 1875. These little volumes,proved him to havi 
a refined taste and a gentle metrical fluidity, which soon won foi 
his work considerable popularity. In 1876 and 1877 he madeT 
more important venture with The Epic of Hades,.vs attempt t( 
re-tell the stories of Hellenic mythology with a certain moden 
and allegorical setting. This work, though it i.s somewto 
strained in sentiment and is not free from artistic mfehoitie! 
contains his best vflise and has paasageaof u*ld«piable (OEWi#ni 
effect His later work follows too closely upon the i^uejwe 0 
1 Tennyson, fym which he is never,altogether free; but.hii eatPas 
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diducticiun, geitial optimism and evident sincerity have given 
tiis wotk a thoroughly whoksome moral influence. Among his 
other books were Gwe« (1880), Smga Unsmg (1883), Gycia 
{i6S6),A Visicm^f Saints Idylls and Lyrics The 

New Rambler (1906). He died at Carmarthen on the 13th of 
November 1907. 

MORltlfi, RICHARD (1833-1894), English philologist, was 
bom in London on the 8th of September 1833. In 1871 he was 
ordained in the Church of England, and from 1875-1888 was head 
master of the Royal Masonic Institution for Boys, near London, 
His first publislied work was The Etymology of Local Names 
(1857). Between 1862 and 1880 he prepared twelve volumes for 
the Early English Text Society, edited Chaucer (i866) and 
Spenser (1869) from the original mfinuscripts, and published 
Specimens of Early English (1867). His educational works. 
Historical Outlines of English Acddeme (1872), Elemenlarv 
Lessons in Historical English Grammar (1874) and English 
Grammar (1874), had a large sale and exercised a real influence. 
The «sl of his life he devoted to the study of Pali, on wjiicli 
he became a recognized authority. He died at Harold Wood, 
Essex, on the lath of May 1894. 

MORRIS, ROBERT (1734-1806), American financier, a signer 
of the Declaration of Independence, was bom in Liverpool, 
England, on tlie 31st of January 1734. He emigrated to America 
in 1747, entered a mercantile house, and in 1754 became a 
member of a prosperous firm, which was known successively as 
Willing, Morris & Co., Willing, Morris & Inglis, and Willing, 
Morris &Swanwick. in the conflict with the mother-county 
Morris took the side of the colonists, but associated himself 
with the conservative group of Pennsylvania Whigs who followed 
the le-ad of John Dickinson and James Wilson, rather than 
with the more radical taction rejiresentcd by Thomas Paine. 
He was vice-president of the Pennsylvania Committee of 
Safety (1775-1776), and a memlier of the Continental Congress 
(1775-1778). At first he disapproved of the Declaration of inde¬ 
pendence, but he joined the other memliers in signing it on the 2nd 
1)1 Aiigu.st. He retired from Congress in 1778, and was a' once, 
sent to the legislature, serving in 1778-1779 and in 17801781, 
His greatest public service was the financing ol the War of 
Independeni'e. As chairman or member of various committees 
he practically controlled the financial operations of Congress 
from 1776 to 1778, and when the board system was superseded 
in 1781 by single-headed executive departments he was chosen 
superintendent of finance. With the able co-operation of his 
assistant, Gmiverneur Morri.s—who was in no way related to 
him—he filled this position witK great efficiency during the 
trying years from" 1781 to 1784. For the same period he was 
also agent of marine, and hence head of the navy department. 
Through requisitions on the states and loans from the French, 
and in large measure through money advanced out of his own 
pocket or borrowed on his private credit, he furnished the means 
to transfer Washington’s army from Dobbs Ferry to Yorktown 
(1781). In 1781 he established in Philadelphia tlie Bank of 
North America, chartered first by Congress and later by Pennsyl¬ 
vania, the oldest financial institution in the United States, and 
the first which had even partially a national character. A 
confusion of public and private accounts, due primarily to the 
fact that his own credit was superior to that of the United Stales, 
gave rise to charges of dishonesty, of which he was acquitted 
by a vote of Congress. He was a member of the Federal Con¬ 
vention of 1787, but took little part in its deliberations beyond 
making the speech which placed Washington in nomination 
for the presidency of the body. On the formation of the new 
government he was offered, but declined, the secretaryship of 
the treasury, and urged Hamilton’s appointment in his stead. As 
United States senator, 1789-1795, he supported the Federalist 
policies and gave Hamilton considerable assistance in Miryii^ 
out his financial plans, taking part, according to tradition, in 
arranging a bargain by whirfi certain Virginia representatives 
were induced to vote for the funding of the state debts in return 
for the location of the Federal capital on the Potomac, After 
the war he gradually disposed of his mercantile and banking 


-MORRIS, W. 871 

interests and engaged extensively in western land speculation. 
At one time or another he owned wholly or in major part nearly 
the entire western half of New York state, two million acres 
in Georgia and about one million each in Pennsylvania 
Vir^ia end South (Carolina. The slow development of this 
property, the failure of a London bank in which he had funds 
invested, the erection of a palatial residence in Philadelphia, 
!uid the dishonesty of one of his partners, finally drove him into 
bankruptcy, and he was confined in a debtors’ prison for more 
than three years (1798-1801). He died in Philadelphia on the 
7th of May 1806. 

The beat biography is E. P. Oberholtzer'.s Hohett Morris, Ealnol 
and Financier (New York, 1903), based upon the Robert MorrN 
jiapers in tlie Library of Congreas; see also W. G. Sumner's The 
Financier and the Finances of the American Revolution (New York, 
i8gi). 

MORRIS, WILLIAM (1834-1896), English poet and artist, 
Uiird child and eldest son of William Morris and Emma Shelton, 
was born at Elm House, Walthamstow, on the 24th of March 
1834. His grandfather was a respected tradesman jn Worcester, 
and his father, who was born in Uiat city in 1797, came up to 
Ikindon in 1820, and entered the office of a firm of discount 
brokers, in which he afterwards a.ssumed a partnership. As a 
child the poet was delicate but studious. He learnt to read very 
early, and by the time he was four years old was familiar with 
most of the Waverlcy Novels. When he was six the family 
moved to Woodford Hall, where new opportunities for an out-of- 
door life brought the boy health and vigour. He rode about 
Epping Forest, sometimes in a toy suit of armour, became a 
close observer of animal nature, and was able to recognize any 
bird upon the wing. At the same lime he continued to read 
whatever came in his way, and was particularly attracted by the 
stories in the Arabian Nights and hy the designs in Gerard’s 
Herbal. He studied with his sisters’ governess until he was 
nine, when he was sent to a school at Walthamstow. In his 
thirteenth year his,father died, leaving the family well-to-do; 
the home at Woodford was broken up, as being unnecessarily 
large; and in 1648 William Morris went to Marlborough, where, 
his father had bought him a nomination. Morris was at the 
school three years, but got very little good from it beyond a 
taste for architecture, fostered by the school library, and an 
attraction towards the Anglo-Catholic movement. He made 
but slow progress in school work, and at Christmas 1851 was 
removed and sent to a private tutor for a year. In June 1852 
he matriculated at Exeter College, Oxford, but, as the college 
was full, he did not go into residence till January 1853. He 
at once made friends, who stood him in good stead all his life, 
foremost among whom were Edward Hurne-Joncs, who was a 
freshman of his year, and a little Birmingham group at Pembroke. 
They were known among themselves as the “ Brotherhood ”; they 
read together theology, ecclesiastical history, medieval poetry, 
and, among moderns, Tennyson and Ruskin. They studied art, 
and fostered the study in the long vacations by lours among the 
English churches and the Continental cathedrals. Moreover, 
Morrb began at this time to write poetry, and many of his first 
pieces, afterwards destroyed, were held by sound judges to be 
equal to anything he ever did. Both Morris and Burne-Jones 
had come to Oxford with the intention of taking holy orders, 
but as they felt their way they both came to the conclusion that 
there was more to be done in the direction of social reform than 
of ecclesiastical work, and that their energies would be best 
employed outside the priesthood. So Morris decided to become 
an architect, and for the better propagation of the views of the 
new brotherhood a magazine was at the same time projected, 
which was to make a speciality of social articles, besides poems 
and short stories. 

At the beginning of 1856 the two schemes^came to a head 
together. Morris, having pasised his finals m the preceding 
term, was entered as a pupil at the office of George Edmund 
Street, the well-known architect; and on New Year’s Day the 
first number of The Oxford and Cambridge Magazine appeared. 
The expenses of this very interesting venture were borne entirely 
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by Morris, but after the issue of No. i he resigned the formal 
editorship to his friend Fulford. Many distinguished com¬ 
positions appeared in its pages, but it gradually languished, and 
was given up after a year’s experiment. The chief immediate 
result was the friendship between Morris and Dante Gabriel 
Rossetti {g.v.), which sprang up from a successful attempt to 
secure Rossetti as a contributor. In the summer of 1856 Street 
removed to London, and Morris accompanied him, working very 
hard both in and out of office hours at architecture and painting. 
But Rossetti persuaded him that he was better suited for a 
painter, and after a while he devoted himself exclusively to that 
branch of art. It was in the summer that the two friends visited 
Oxford, and finding the new Union debating-ha]! in course of 
construction, offered to paint the bays. Seven artists volun¬ 
teered help, and the work was hastily begun. Morris worked 
with feverish energy, and on finishing the portion assigned to 
him proceeded to decorate the roof. The work was done too 
soon and too fast, the colours began to fade at once, and are now 
barely decipherable; hut the broken designs, so long as any 
vestige remains, will always be interesting as a relic of an im¬ 
portant aesthetic movement and as the first attempt on Morris’s 
part towards decorative art (see Rossetti). Early in 1858 
Morris published The Defence of Guenevere, which was almost 
unnoticed by contemporary criticism, but is now recognized as 
one of the pearls of Victorian poetry. 

On 26th April 1859 Morris married Jane Burden, a beautiful 
Oxford girl who had sat to him as a model, and settled tem¬ 
porarily at 41 Great Ormond Street, London. Meanwhile he set 
about building for himself at Upton a house which was to be the 
embodiment of all his principles of decorative art. Furniture, 
decorations, household utensils and every article of daily use 
were specially designed, and in the summer of t86o the house 
was ready for occupation. The furnishing of it had suggested a 
fresh activity; Morris now determined to embark upon decora¬ 
tion as a career. A small company was formed, consisting of 
I). G. Rossetti, Philip Webb, Burne-Jones, Madox Brown, 
Faulkner and Marshall, and in January 1862 started business 
under the title of Morris, Marshall, Faulkner & Co., with offices 
at 8 Red Lion Square. The prospectus set forth that the firm 
would undertake church decoration, carving, stained glass, 
metal-work, paper-hangings, chintzes and carpets. The business, 
after inevitable vicissitudes, flourished, but the “ house beauti¬ 
ful ” at Upton proved to be unhealthily situated. Serious 
illness obliged the family to remove to town, and in November 
1865 they resettled at 26 Queen Square, Bloomsbuty. Morris 
was now unceasingly busy, but he found time also for literature. 
In June 1867 he published The Life and Death of Jason, which 
was at once successful; and in April 1868 the first two parts of 
The Earthly Paradise. The rest of this wonderful storehouse 
of poetic romance appeared in two volumes in 1869 and 1870. 
In the following year he was again looking for a country house, 
and lighted upon Kelmscott Manor-house, in the Upper Thames 
Valley, which he took at first in joint-tenancy with Ros.setti 
and used principally as a holiday home. In 1872 wpeared Love 
is Enough, structurally the most elaborate of hiilj^ms for its 
combination of the epic and dramatic spirits; anij-'in the autumn 
he began to translate the shorter Icel^dic sagas, to which his 
enthusiasm had been directed by two^W^piring journeys to Ice¬ 
land. Business worries, however, inftitfi^ted him; it was found 
necessary to reconstruct the coftipM^lSlfirmg to its having grown 
out of proportion with the existjngjwffcion of profit and labour. 
Long negotiations ensued, and in mKh 1875 the old firm was 
dissolved. Morris now became sole mam^er and proprietor, 
although the other rijmbers of the old firm continued, in 
varying degrees, to 'give liim the advantage of their assistance 
and advice. 

Meanwhile th» epic mood had possessed Morris very strongly, 
and, in addition to his work upon the sagas, he had actudly 
finished and (in 1871^) published a verse translation of the Aeneid, 
which is interesffig I'ither for its individuality than for any 
fidelitjjl ^ the i^lprit of the original. In the following year 
appearSTOigi^we Volsung, a version full of heroic vigour, 


movement and vitality, but somewhat too lengthy and inco¬ 
herent in design to preserve the epic interest intact to the British 
taste. This splendid burst of poetic activity, however, had 
raised him to a place among the first poets of his time; and in 
1877 an attempt was made to induce him to accept the professor¬ 
ship of poetry at Oxford. But he felt himself lacking in the 
academic spirit, and wisely declined. At this time a fresh outlet 
for his energy was furnished by his foundation in 1877 of the 
Society for the Protection of Ancient Buildings, which .sprang 
into being as a practical protest against a scheme for restoring 
and reviving Tewkesbury Abbey. He began, too, to take an 
active interest in politics over the Eastern Question, but hus 
enthusiasm was at the moment a flash in the pan. Finding that 
events were going against his judgment, Morris, as was so often 
the case with him, shrugged his shoulders and broke free from 
the movement. 

Still, although he found it hard to sit close to a definite party, 
Morris continued to be spasmodically interested in political 
movements. During the next few years, indeed, the interest 
gained ground with him steadily. He became treasurer of the 
National Liberal League in 1879, but after the Irish coercive 
i measures of 1881 he finally abandoned the Liberal party, and 
; drifted further and further into Socialism. For ten or twelve 
I years this movement had been gaining ground in England, and 
the Social Democratic Federation was formed in 1881. In 
January 1883, within a week of his election to an honorary 
fellowship at Exeter, Morris was enrolled among its members. 
Thenceforward for two years his advocacy of the cause of Social¬ 
ism absorbed not only his spare time, but the thought and energy 
of all his working hours. For it he even neglected literature and 
art. In March 1883 he gave an address at Manchester on “ .Art, 
Wealth and Riches in May he was elected upon the executive 
of the federation. In September he wrote the first of his Chants 
for Socialists. About the same time he shocked the authorities 
by pleading in University Hall for the wholesale support of 
Socialism among the undergraduates at Oxford. Nevertheless, 
the federation began to weaken. At the franchise, meeting in 
Hyde Park in 1884 it was unable to get a hearing. Morris, 
however, had not yet lost heart. Internal dissensions in 1884 led 
to the foundation of the Socialist League, and in February 1885 
a new organ, Commomoeal, began to print Morris’s splendid 
rallying-songs. Still, differences of opinion and degree prevented 
concerted action; and when, after the Trafalgar Square riots in 
February 1886, Morris remonstrated with the anarchic section 
he was denounced by the advanced party and ever afterwards 
was regarded with suspicion. . In 1889 he was deposed from the 
management of Commomoeal, and gradually lost all confidence in 
the movement as an active force. 

Long before that time, however, Morris had returned to the 
paramount interests of his life—to art and literature. When his 
business was enlarged in 1881 by the establishment of a tapestry 
industry at Merton, in Surrey, Morris found yet another means 
for expressing the medievalism that inspired all his work, whether 
on paper or at the loom. In 1887 he published his translation 
of the Odyssey, which had many of the qualities and defects of 
his Aeneid, and is much more interesting as an experiment tlian 
valuable as a “ Homeric echo.” In the Commonweal appeared 
News from Nowhere, published in book form in 1891, describing 
an England in which the principles of communism have been 
realized. He then added another to his many activities; he 
assumed a direct interest in typography. In the early ’seventies 
he had devoted much attention to the arts of illumination 
and calligraphy. He himself wrote several manuscripts, with 
illuminations of his own devising. From this to attempts to 
beautify the art of modem printing was but a short step. The 
House of the Wolfings, printed in 1889 at the Chiswick Press, 
was the first essay in this direction; and in the same year, in 
The Roots of the Mountains, he carried his theory a step further. 
Some fifteen months later he added a private printing-press to 
his' multifarious occupations, and started upon the first volume 
issued from the Kelmscott Press, his own Glittering Plain. ^ 
the lost few years of his life this new interest lenUUQhd lie 
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absorbing one. A series of exquisite books, which gain in value 
every year, witnesses to the thorough and whole-hearted fashion 
in whKh he invariably threw himself into the exigencies of his 
life-work. 

The last years of his life were peacefully occupied. He was 
sounded as to whether he would accept the laureateship upon 
the death of Tenny.son, but declined, feeling that his tastes and 
his rword were too remote from the requirements of a court 
appointment. His last piece of work, the crowning glory of his 
pnnting-press, was tile KelmscoU Chaucer, which liad taken 
nearly two years to print, and fully five to plan and mature, ft 
was finished in June i896,and before it was in his liands he already 
knew that his working day was over. His vigour liad been 
slowly declining for some time, and he sank gradually during the 
autumn, dying on the 3rd of October 1896. He was buried in 
Kelmscott churchyard, followed to the grave by the workmen 
whom he had inspired, the members of the league which he had 
supported, the students of the art gild he had founded, and the 
villagers who had learnt to bve him. 

Essentially the cliild of the Gothic revival, he liad put an 
ineffaceable stamp on Victorian ornament and design, his place 
being that of a follower of Ruskin and Pugin, but with a greater 
practical influence than either. In house decoration of all kinds 
—furniture, wall-papers and hangings (which he preferred to 
paper), carpet-weaving, and the painting of glass and tiles, 
ne^lework, tapestry—he formed a school which was dominated 
by his protest against commercialism and his assertion of the 
necessity for natural decoration and pure colour, produced by 
hand work and inspired by a passion for beauty irrespective of 
cheapness or quickness of manufacture (see Arts anu Ckafts). 

The truest criticism of William Morris is that attributed to his 
friend, the poet Swinburne, who said that he was always more 
truly inspired by literature than by life. His Socialism, though 
it made a brave show at times, was at heart a passionate enthu¬ 
siasm for an inaccessible artistic ideal. Morris, indeed, was not 
primarily interested in men at all, but in objects. His poetry 
deals, it is true, with the human passions, but the emotion is 
always seen as in a picture; he is more concerned with the atti¬ 
tude of the group than with the realization of a character. He had 
very little adaptability in dealing with his fellows; the crowd, 
as a crowd, fired his enthusiasm, but he was unable to cope witli 
the individuals that composed it. Many of his colleagues bear 
witness to his generosity and magnanimity, but as a general 
principle he certainly lacked the wider humanity. This is the 
one failing of his art: it is also the shortcoming of his poetry. 
Granted this, there is left an immense amouni that will always 
command admiration. The spirit of beauty breathes in every 
line; a sense of music and of colour is everywhere abundant; tlie 
reader moves, as it were, under a canopy of apple-blossom, over 
a flower-starred turf, to the faint harmony of virginals. Nor 
does the poet lack power and vigour when an adventurous story 
is to be told. The clash of arms breaks upon his pagan paradise 
with no uncertain sound; he is swift in narrative, breathle.ss in 
escapade. And over all hangs the faint atmosphere of medieval¬ 
ism, of an England of green gardens and grey towers, of a London 
“ small and white and clean,” of chivalry and adventure in every 
brake. The critic has also to remember the historical value of 
Morris's literary influence, following upon the prim domesticities 
of early Victorian verse, and breaking in upon Tennyson’s least 
happy phase of natural homeliness. 

See tlic Li'/« and Letters, in 2 vols. (Longmans), by J. W. Mackail. 
An article, on " Williiim Morris and his Decorative Art,” by Lewis F. 
Pay, appeared in the CoMtem/ioran'/fm'eai for June 1903. (A Wa.) 

MORRIS, a city and the county-seat of Grundy county, 
Illinois, U.SJk., on the north bank of the Illinois River, about 
62 m. S.W. of Chicago. Pop. (1890), 3653; (1900), 4273. Morris 
is served by the Chicago Rock Island & Pacific railway, and by 
the Illinos & Michigan canal. Electric power is derived from 
the Illinois River at Marseilles, Ill. (pop. in 1900, 2559), about 
13 m. west. Morris (named in honour of Isaac P. Morris, u 
commissioner of the Illinois & Michigan canal) was settled in 
1834 and was chartered as a city in 1857. 


HORRIS-DANCE, or Mobuce-Dance (Span. Morisco, 
Moorish), an old English dance, which is said by various 
authorities to have been introduced by John of Gaunt from Spain 
orborro wed from the French or Flemings. That it was a develop¬ 
ment of the morisco-dance or Spanish fandango is not invali¬ 
dated by the fart that the morisco was for one person only, .for, 
although latterly the morris-dance was represented by various 
characters, uniformity in this respect was not always observed. 
There are few references to it earlier than the reign of Henry VII., 
but it would appear that in the reign of Henry VIII. it was 
an almost essential part of the principal village festivities. In 
earlier times it was usually danced by five men and a boy dressed 
in a girl's habit, who was called Maid Marian. There were also 
two musicians; and, at least sometimes, one of the dancers, 
more gaily and richly dressed than the others, acted as “ foreman 
of the morris.” The garments of the dancers were ornamented 
with bells tuned to different notes so as to sound in harmony. 
Robin Hood, Friar Tuck and Little John were characters ex¬ 
traneous to the original dance, and were introduced when it came 
to be associated with the May-games. At Betley, in Stafford¬ 
shire, there is a painted window, of the time of Henry VIII, or 
earlier, portraying the morri.s—the characters including Maid 
Marian, Friar Tuck, the hobby-horse, tfie piper, the tabourer, 
the fool and five other persons apparently representing various 
ranks or callings. The hobby-horse, which, latterly at least, was 
one of the principal characters of the dance, consisted of a wooden 
figure attached to the person of tlie actor, who was covered with 
trappings reaching to the ground, so as to conceal his feet. The 
morris-dance was abolished along with the May-games and 
other festivities by the Puritans, and, although revived at the 
Restoration, the pageant gradually degenerated in character and 
declined in importance. Maid Marian latterly was personated by 
a clown, who was called Malkin or Marykin. The interest of the 
subject has revived in rwent years in connexion with the new 
movements associated with folk-music generally. 

Sec Thr Morris Book, by Cecil J. Sharp and H, C. MacTlwaine. 
Among older authofities see Douce, " Dissertations on the Ancient 
Morris Tiance,” in his Illustrations of Shakespeare (1839); Strutt, 
Sports and Pastimes of the People of England ; Brand, Popular 
Antiquities (1849). 

MORRISON, ARTHUR (1863- ), English novelist, was 

born in Kent on the i.st of November 1863, He was for a short 
time a clerk in the civil service, and in 1890 took to journalism. 
He had already published scattered tales and sketches of low life 
in London when W. E. Henley, with whom he was connected as a 
contributor to the National Observer, suggested their publication 
in volume form. Tales of Mean Streets (1894) immediately 
attracted attention, and this was followed by A Child of the Jago 
(1896), the scene of which is laid between High Street, Shoreditch, 
and Bethnal Green Road. Cunning Murrell (1900), The Hole 
in the Wall (1902), and the detective stories, Martin Hewitt, 
Investigator (1894), which had sequels in 1894 and 1896, and 
The Green Eye of Gornta, are among his other works. 

MORRISON, RICHARD JAMES (1795-1874), English astro¬ 
loger, commonly known by his pseudonym “ Zadkiel,” was bom 
on the 15th of June 1795. He served in the Royal Navy, but 
resigned with tlie rank of lieutenant in 1829. He then devoted 
himself to the study of astrolo^, and in 1831 issued The 
Herald of Astrology, subsequently known as ZadhieVs Almanac. 
In this annual pamphlet Morrison, over the signature " Zadkiel 
Tao-Sze,” published predictions of the chief events of the coming 
year. In 1863 Morrison brought a libel action against Admiral 
Sir Edward Belcher, who had accused him of obtaining money 
by charlatanism in the form of crystal-gazing. He was awarded 
twenty shillings damages, but was deprived of his costs. Morrison 
died on the 5th of April 1874. 

MORRISON, ROBERT (1782-1834), the first Protestant 
missionary to Chinn, was bom of Sottish paiints at Buller’s 
Green, near Morpeth, on the 5th of January 1782. After re¬ 
ceiving an elementary education in Newcastle, he was appren¬ 
ticed to a lastmaker, but his spare hours were given to thwlogy, 
and in 1803 he was received into the Independent Academy at 

XVIII. 28(1 
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Hoxton. In the following year he offered his services to the 
London Missionary Society, and after he had attended David 
Bogue’s college at Gosport and studied Chinese under a native 
teacher, he was appointed to Canton in 1807. After a year 
of much hardship he became translator to the East India 
Company’s factory thcre-in 1809, and worked at a Chinese Gram¬ 
mar and a translation of the New Testament, both published 
in )8 i 4. In 1817 he published A View oj China for Philological 
Purposes, and his translation of the Old Testament (in which 
William Milne collaborated) was completed in the following year. 
His next enterprise was the establishment (1820) of an Anglo- 
Chinese college at Malacca for “ the reciprocal cultivation of 
Chinese and European literature.” Here too were trained native 
Chinese evangelists who could proceed to the mainland and carry 
on Christian work with comparative immunity. In jSai Morri- 
.son’s Chinese Dictionary, in six quarto volumes, a monumental 
work, was published by the East India Company, at a cost of 
£12,000. Leaving China at the close of 1823, Morrison spent 
two years in England, where he was elected a fellow of the 
RoysJ Society. Returning to China in 1826, he set himself to ' 
promote education and to prepare a Chinese commentary on 
the Bible and other Christian literature. He died at Canton on 
the ist of August 1834. Morrison was admirably fitted for the | 
pioneering work accomplished by his grammar and dictionary; 
and his establishment of a dispensary, manned by a native 
who had learned the main principles of European treatment, 
marks him out as the forerunner of modern medical missions. 

His Memoirs, compiled by his widow, were published in i8jg. See 
also li. Lovett, History of the London Missionary Society, vol. ii. 
ch. xix.; C. S. Home, The Story of the L. M. S. clu v.; Townsend, 
Jioberl Morrison (1888). 

MORRISTOWN, a town and the county-scat of Morris county, 
New Jersey, U.S.A., on the Whippany River, 31 m, (by rail) W, 
of New York City, Pop, (1890),8156; (1900), 11,267: (1906 
estimate), 12,322, It is served by the Delaware, Lackawanna & 
Western, the New Jersey & Pennsylvania and the Morristown 
& Erie railways, Morristown is situated on a table-land sur¬ 
rounded by picturesque hills. It is primarily a residential suburb 
of New York, and has many handsome residences and a number 
of large estates. Near its centre is a public park, in which is a 
soldiers' monument (59 ft. in height). At Morris Plains, about 
4 m. to the north, is a state hospital for the insane (1876). 

Morristown, officially named in 1740 in honour of Lewis 
Morris (1671-1746), then governor of New Jcr.sey, and grand¬ 
father of Gouvemeur Morris, was settled about 1710, under 
the name of West Hanover, by Puritans, who were attracted 
here by the presence of iron-ore. From January to May 
1777, and again from December 1779 to June 1780, Morris¬ 
town was occupied by the American army under Washington. 
Behind the court-house is the site of Fort Nonsense, built at 
Washington’s orders, largely to keep his soldiers employed. In 
December 1779-January 1780 General Behedict .\rnold was 
tried before a court-martial presided over by General Robert Howe 
(1732-1785) in the Dickerson tavern here, still standing. In 
Morristown, at the old Speedwell ironworks (almogt completely 
destroyed by fire in 1909), was made a part of the macJiinery of 
the “ Savannah,” the first steamboat that crossed the Atlantic, 
and here Samuel F. B. Morse and Alfred Vail completed the 
invention of the electric telegraph. Morristown was incorporated 
as a town in 1865. 

See A. M. Sherman, Historic Morristoufn, New Jersey: the Story 
of its First Century (Morristown, 1903), and Julia K. Colles, Authors 
and Writers Associated with Morristown (Morristown, 1893). 

NORSE, SAMUEL FINLEY BREESE (1791-1872), American 
artist and inventor, was bom at Charlestown, Massachusetts, 
on the 27th of April 1791,500 of Jedidiah Morse (1761-1826), 
Congregational minister there and a writer on geography, and 
a grandson of ^musl Finley, president of the college of New 
Jersey. At the age of fourteen he entered Yale College, where 
he graduated in 1810 and where under the instruction of Jeremiah 
Day and Benjamin Silliman he received the first impulse towards 
clectriflih studies. In i8ii Morse, whose tastes during his early 
" . 1 , 
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years led him more strongly towards art than towards science, 
became the pupil of Washington Allston, and accompanied his 
master to England, where he remained four years. His success 
at this period as a painter was considerable. In 1825 he was 
one of the founders of the National Academy of Design, and 
was its first president, from 1826 until 1845. 1827 

marks the revival of Morse’s interest in electricity. It was at that 
time that he learned from J. F. Dana of Columbia College the 
elementary facts of electromagnetism. As yet, however, he was 
devoted to his art, and in 1829 he again went to Europe to study 
the old masters. 

The year of his return, 1832, may be said to close the period of 
his artistic and to open that of his .scientific life. On board the 
packet-ship “ Sully,” while discussing one day with his fellow- 
passengers the properties of the electromagnet, he was led to 
remark : “ If the presence of electricity can be made visible in any 
part of the circuit, I sec no reason why intelligence may not be 
transmitted by electricity.” In a few days he had completed 
rough drafts of the necessary apparatus, which he displayed to 
his fellow-passengers.' During the twelve years that followed 
Morse was engaged in a painful struggle to perfect his invention 
and secure for it a proper presentation to the public. In poverty 
he pursued his new enterprise, making his own models, moulds 
and castings, denying himself the common necessaries of life. 
It was not until 1836 that he completed any apparatus that would 
work, and finally, on the 2nd of September 1837, the instrument 
was exhibited to a few friends in the building of the university 
of the city of New York, where a circuit of 1700 ft. of copper wire 
had been set up, with such satisfactoiy results as to awaken the 
practical interest of the Messrs Vail, iron and brass workers in 
New Jersey, who thenceforth became associated with Morse in 
his undertaking. Morse’s petition tor a patent was soon followed 
by a petition to Congress tor an appropriation to defray the ex¬ 
pense of subjecting the telegraph to actual experiment over a 
length sufficient to establish its feasibility and demonstrate its 
value. The committee on commerce, to whom the petition was 
referred, reported favourably. Congress, however, adjourned 
without mining the appropriation, and meanwhile Morse .sailed 
for Europe to take out patents there. The trip was not a success. 
In England his application was refu.sed, and, while he obtained a 
patent in France, ii was subsequently appropriated by the French 
government without compen.sution to himself. His negotiations 
al.so with Russia proved futile, and after a year’s absence he 
returned to New York. In 1843 Congress passed the long-delayed 
appropriation, steps were at once t^en to construct a telegraph 
from Baltimore to Washington, and on the 24lh of May 1844 
it was used for the first time. In 1847 Morse was compelled to 
defend his invention in the courts, and successfully vindicated 
his claim to be called the original Ihventor of the electromagnetic 
recording telegraph. In 1858 the representatives of Austria, 
Belgium, France, the Netherlands, Piedmont, Russia, the 
Holy See, Sweden, Tuscany and Turkey appropriated the sum 
of 400,000 francs in recognition of the use of his instruments 
in those countries. He died on the 2nd of April 1872, at 
New York, where his statue in bronze now stands in the 
Central Park. (See Telegraph.) He introduced into America 
Daguerre’s process of phntograpliy, patented a marble-cutting 
machine in 1823, and in 1842 made experiments with telegraphy 
by a submarine cable. 

See S. Iren.ieus Prime, Life of S. F. B. Morse (New York, 1875). 

MORSE, the ornamented brooch by which a cope is fastened. 
The usual form is a large circular clasp made of gold or silver 
and studded with jewels. A i4th century “ morse ” ornamented 
with translucent enamel is in the British Museum. The word 
comes through the 0 . Fr. mors, from the Lat. morsus, the catch 
of a buckle, from mordere, to bite. 

MORSHANSK, a town of Russia, in the government of Tambov, 
50 m. N. of the city of Tambov, on the Tsna river. Pop. (1900), 
25,913. The village of Morsha was founded in the middle of 

' Five years later the captain of the ship identified under oath 
Morse's completed instrument with that which Morse had explained 
on board the “ Sully " in 18.32. , 
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the 17th century, and received municipal institutions in 1779; 
but within a ve^ few years it became a wealthy town, owing to 
its situation in a very fertile district. Since it was brought 
into railway communication with Ryazhsk (81 m. west on the 
railway between Moscow and Ryazan) it has become the chief 
centre for the trade in wheat raised in the governments of 
Tambov, Penza, Saratov and in the eastern districts of the 
TOvemment of Ryazan. There are also extensive dealings in 
flour, hemp-seed, tallow and potash. 

MORTAGNE, a town of northern France, capital of an arron- 
dissement in the department of Orne, 24 m. E.N.E. of Alcnfon 
by rail. Pop. (1906), 3383. A vaulted entrance (15th century), 
relic of an old stronghold, and the church of Notre-Dame (15th 
and i6th centuries) with a fine northern portal are of interest. 
The town is the seat of a sub-prefecture and of a tribunal of first 
instance, and is a celebrated market for horses of the Perche 
breed. Mortagne, once capital of the Perche, dates from the 
loth century. 

HORTAIN, a small town in the department of La Manchc, 
France, the chief town of an arrondissement and seat of a 
sub-prefect. It is beautifully situated on a rocky hill rising 
above the gorge of th^ Cance, a tributary of the .Selune. The 
parish church of St Evroult is a magnificent example of the 
transitional style of the early 13th century, with a massive tower 
of the t4th and a Norman doorway dating from the original 
collegiate church (1058). Close to the town is the Abbaye- 
Blunche, founded as a Benedictine convent in 1105 and soon ! 
afterwards affiliated to Qtcaux. The church is a perfect example | 
of a Cistercian monastic church of the late 12th century, and por- | 
tions of the izth-centur)' cloisters also survive. The population ' 
is between 2000 and 3000. 1 

Mortain was, in the middle ages, the head of an important ; 
comte, reserved for the reigning house of Normandy. In or 
about 1049 Duke William took it from his cousin William, 

“ the warling," and bestowed it on his half-brother, Robert, 
thenceforth known as “ count of Mortain,” whose vast posses¬ 
sions in England after the Conquest (lofifi) gave name to ‘‘ the 
small fees of Mortain,” which owed less (knight) service than 
others. Robert was succeeded as count by h's .son William, 
who rebelled against Henry 1 ., was raptured at the battle of 
Tinchebrai (itod) and forfeited his po,ssessions. Some years 
later, Henry bestowed the cnmle on his nephew Stephen, who 
liecame king in 1135. On Stephen's death (1154) his sumving 
son William became count of Mortain, but when he died 
childle.s.s in 1159 the comte was resumed by Henry 11 . On the 1 
accession of Richard I. (1S89) he granted it to his brother 
John, who was thenceforth known as count of Mortain till 
he ascended the throne (1199). With his loss of Normandy the 
comte was lost, but after the recapture of the province by the 
House of Lancaster, Edmund Beaufort, a grandson of John of 
Gaunt, was created count of Mortain and so styled till 1441, 
when he was made earl of Dorset. 

As the counts are often described as “ earls " of Mortain j 
(or even of “ Moreton ”) the title is sometimes mistaken for an ; 
English one. It has also, through erroneous spelling, been some- ! 
times wronglv derived from Mortogne-en-Perclie. (j. H. R.) 

MORTAR, the name (i) of a vessel in which any material mat- i 
be crushed or pounded, and (2) given to various compositions 
used in building and consisting of lime and cement with sand or 
other fine aggregate, well mixed by manual labour or machinery 
with a proper quantity of clean water (see below, and also 
Brickwork). The Latin name both for such a vessel and for 
I he material as mixed in it, is mortarium. The earlier English 
form morter, from Fr. mortier, has been in modern English more 
closely adapted to the spelling of the Latin original. As applied 
to a vcs.sel, the name is chiefly used for one employed in the 
jjrcparation of drugs, which are pounded or triturated in the 
“mortar” by means of a pestle (Lat. pistillum; pinsere, to 
pound). The name has also been given, from a resemblance in 
shape to the vessel, to a short thick piece of ordnance, resting 
on 11 ” bed " formerly used for high-angle fire. The barrel was j 
always very short, normally even shorter than it was wide, and j 


sometimes even resembled a bowl in shape. The place of the 
mortar in artillery is now taken by the howitzer. In modem 
times the name “ mortar ” is occasionally used for a particularly 

short howitzer. (See Ordnance.) 

• 

Buildino Mortar .—The sand forming the aggregate is placed on the 
mixing platform and formed into a ring within which Umc in the 
required proportion is placed; it is then gently but thoroughly 
sprinkled with clean water through the rose of a watering-can or 
hose-pipe. The lime is covered witli the sand and left undisturbed 
for a day or two to slake, and the whole nias.s is then turned over and 
well mixed with the larry. The morlar is often used immediately 
the materials arc thoroughly incorporated, but it should rather be 
kept covered over .with sack's until well tempered. For large works 
a mortar mill working by hand, steam, or other ixiwer eftcc^a 
considerable economy. Stone chijipings, clean, hard, broken brielts 
or furnace clinkers may take the place of sand when the mill is 
employed, as tlie action of grinding reduces any large pieces to small 
sandiiice particles. 

The remarks above apply to ordinary lime mortar. Mortar of 
hydraulic lime, cement mortar, or mortar gauged with cement, must 
be mixed up in quantities sufficient only for immediate use. Any 
material not used at the time, or at least the same day, will be wasted; 
cemeut canitot be reworked after if has begun to set as its setting 
properties are destroyc-d. * 

Slaking is a most important pari in the process of making mortar. 
There are three methods of slaking lump lime- the first by immersion, 
the second by sprinkling with water, and the third by siaklnr 
exposing the lime to the atmosphere and leaving it to 
absorb moisture. Difierent qualitii-s of lime require varying amounts 
of wafer, hut the average quantify iv about a gallon and a half to 
every bushel of lime. It should U- all added al one time and the 
mass then left to slake undisturbed. Hot limes are of ten used for 
mortar. These are unsuitable lor plastering unless .slaked for a li ng 
period. It will at once be seen that when mortars composed of these 
limes are used immediately after mixing, slaking must continue for a 
long time, drying up the moisture necessary for setting, and causing 
the mortar to crumble to dust in the joints of the brickwork. This 
fact gives us the reason for the old Roman enactment which set forth 
that lime should be slaked ior three years before using. In the south 
of Europe if is the custom to slake lime the season before it is used. 

The practical application ot mortar to building work, and the 
methods of pointing the joints of bnekwork and stonework, are 
described anil fully illustrated m the arlicle on Brickwork. 

The results of manv careful tests and experiments serve to show 
that the hardening of mortar is due to several causes acting collec¬ 
tively. With ordinary lime mortars me ciuei causes ^ , 
hardening arc the absorption ot carbonic add from the air nanenlag 
and the conibinalion of part of the water with the lime, or mortar. 
which unit es with some of the silica of which the sand is composed and 
forms silicate of hme. The initial setting Is due to the evaporation of 
the excess of water and to thciiroiluctionof minute crystals of hydrate 
ol lime which slowly absorbs carborac acid gas from the air. With 
mortar of rich lime an outer crust is thus formed on the exposed 
parts which prevents ready acces.s oI air to the interior anil retards 
setting. In illustration of this peculiar property of lime to remain 
soft, some remarkable cases may be mentioned. One of the bastions 
erected by Vauban in was removed by General Treissart, in 
TH22, a hundred and fifty six years after erection. The lime in the 
Ulterior of the masonry, where it was inacce.ssiblc to the action of the 
atmo.spherc, was found to be quite .soft. Dr John of Berlin mentions 
that in removing a pillar 9 ft. in diameter in the church of St Peter, 
Berlin, eighty years after erection, the mortar in the interior was found 
to be quite soft. Sir C. W. Pasley, in removing the old wharf wall at 
Chatham Dockyard in 1834, found that the work executed in lime 
mortar was easily removable, the mortar being in a .state of pulp. 
The brickwork, built with Homan cement, it was found necessary to 
bl,TBt. 

The Jtoinans were convinced that it was owing to prolonged and 
thorough slaking that their works in plaster became so hard and were 
not deiaced by cracks. 1 .. B. Albcrli mentions in his writings that 
lie once iliscoverixl in an old trough some lime which had been left 
there five iuintlred years and that it was quite soft and fit for use. 

The setting and hardening of hydraulic limes and cements arc due 
mainly to crystallization brought about by the action of water on the 
silicate of lime, and not by mere absorption of carbonic acid gas from 
the atmosphere. As a consequence we find that this variety of 
limes and cements has the valuable property of setting hard while 
immersed in water and in many cases growing increasingly hard with 
the lapse of time. 

Opinions differ very widely on the question ol the suitability for 
building purposes of limes or cements which contain an appreciable 
projiortion of magnesia, many experts holding th#vic«' ... 

that the exjiansion which often occurs in floors and other ” 

works of concrete from one to four years after laying may 
be justly attributed to the presence of this substance. For mortars, 
however, it may be assumed that the presence of magnesia is not 
detrimental to the value of the matrix, but on the contrary may be a 
source of strength, for experiments show that it reduces the energy of 
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Hoxton. In the following year he offered his services to the 
London Missionary Society, and after he had attended David 
Bogue’s college at Gosport and studied Chinese under a native 
teacher, he was appointed to Canton in 1807. After a year 
of much hardship he became translator to the East India 
Company’s factory thcre-in 1809, and worked at a Chinese Gram¬ 
mar and a translation of the New Testament, both published 
in )8 i 4. In 1817 he published A View oj China for Philological 
Purposes, and his translation of the Old Testament (in which 
William Milne collaborated) was completed in the following year. 
His next enterprise was the establishment (1820) of an Anglo- 
Chinese college at Malacca for “ the reciprocal cultivation of 
Chinese and European literature.” Here too were trained native 
Chinese evangelists who could proceed to the mainland and carry 
on Christian work with comparative immunity. In jSai Morri- 
.son’s Chinese Dictionary, in six quarto volumes, a monumental 
work, was published by the East India Company, at a cost of 
£12,000. Leaving China at the close of 1823, Morrison spent 
two years in England, where he was elected a fellow of the 
RoysJ Society. Returning to China in 1826, he set himself to ' 
promote education and to prepare a Chinese commentary on 
the Bible and other Christian literature. He died at Canton on 
the ist of August 1834. Morrison was admirably fitted for the | 
pioneering work accomplished by his grammar and dictionary; 
and his establishment of a dispensary, manned by a native 
who had learned the main principles of European treatment, 
marks him out as the forerunner of modern medical missions. 

His Memoirs, compiled by his widow, were published in i8jg. See 
also li. Lovett, History of the London Missionary Society, vol. ii. 
ch. xix.; C. S. Home, The Story of the L. M. S. clu v.; Townsend, 
Jioberl Morrison (1888). 

MORRISTOWN, a town and the county-scat of Morris county, 
New Jersey, U.S.A., on the Whippany River, 31 m, (by rail) W, 
of New York City, Pop, (1890),8156; (1900), 11,267: (1906 
estimate), 12,322, It is served by the Delaware, Lackawanna & 
Western, the New Jersey & Pennsylvania and the Morristown 
& Erie railways, Morristown is situated on a table-land sur¬ 
rounded by picturesque hills. It is primarily a residential suburb 
of New York, and has many handsome residences and a number 
of large estates. Near its centre is a public park, in which is a 
soldiers' monument (59 ft. in height). At Morris Plains, about 
4 m. to the north, is a state hospital for the insane (1876). 

Morristown, officially named in 1740 in honour of Lewis 
Morris (1671-1746), then governor of New Jcr.sey, and grand¬ 
father of Gouvemeur Morris, was settled about 1710, under 
the name of West Hanover, by Puritans, who were attracted 
here by the presence of iron-ore. From January to May 
1777, and again from December 1779 to June 1780, Morris¬ 
town was occupied by the American army under Washington. 
Behind the court-house is the site of Fort Nonsense, built at 
Washington’s orders, largely to keep his soldiers employed. In 
December 1779-January 1780 General Behedict .\rnold was 
tried before a court-martial presided over by General Robert Howe 
(1732-1785) in the Dickerson tavern here, still standing. In 
Morristown, at the old Speedwell ironworks (almogt completely 
destroyed by fire in 1909), was made a part of the macJiinery of 
the “ Savannah,” the first steamboat that crossed the Atlantic, 
and here Samuel F. B. Morse and Alfred Vail completed the 
invention of the electric telegraph. Morristown was incorporated 
as a town in 1865. 

See A. M. Sherman, Historic Morristoufn, New Jersey: the Story 
of its First Century (Morristown, 1903), and Julia K. Colles, Authors 
and Writers Associated with Morristown (Morristown, 1893). 

NORSE, SAMUEL FINLEY BREESE (1791-1872), American 
artist and inventor, was bom at Charlestown, Massachusetts, 
on the 27th of April 1791,500 of Jedidiah Morse (1761-1826), 
Congregational minister there and a writer on geography, and 
a grandson of ^musl Finley, president of the college of New 
Jersey. At the age of fourteen he entered Yale College, where 
he graduated in 1810 and where under the instruction of Jeremiah 
Day and Benjamin Silliman he received the first impulse towards 
clectriflih studies. In i8ii Morse, whose tastes during his early 
" . 1 , 
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years led him more strongly towards art than towards science, 
became the pupil of Washington Allston, and accompanied his 
master to England, where he remained four years. His success 
at this period as a painter was considerable. In 1825 he was 
one of the founders of the National Academy of Design, and 
was its first president, from 1826 until 1845. 1827 

marks the revival of Morse’s interest in electricity. It was at that 
time that he learned from J. F. Dana of Columbia College the 
elementary facts of electromagnetism. As yet, however, he was 
devoted to his art, and in 1829 he again went to Europe to study 
the old masters. 

The year of his return, 1832, may be said to close the period of 
his artistic and to open that of his .scientific life. On board the 
packet-ship “ Sully,” while discussing one day with his fellow- 
passengers the properties of the electromagnet, he was led to 
remark : “ If the presence of electricity can be made visible in any 
part of the circuit, I sec no reason why intelligence may not be 
transmitted by electricity.” In a few days he had completed 
rough drafts of the necessary apparatus, which he displayed to 
his fellow-passengers.' During the twelve years that followed 
Morse was engaged in a painful struggle to perfect his invention 
and secure for it a proper presentation to the public. In poverty 
he pursued his new enterprise, making his own models, moulds 
and castings, denying himself the common necessaries of life. 
It was not until 1836 that he completed any apparatus that would 
work, and finally, on the 2nd of September 1837, the instrument 
was exhibited to a few friends in the building of the university 
of the city of New York, where a circuit of 1700 ft. of copper wire 
had been set up, with such satisfactoiy results as to awaken the 
practical interest of the Messrs Vail, iron and brass workers in 
New Jersey, who thenceforth became associated with Morse in 
his undertaking. Morse’s petition tor a patent was soon followed 
by a petition to Congress tor an appropriation to defray the ex¬ 
pense of subjecting the telegraph to actual experiment over a 
length sufficient to establish its feasibility and demonstrate its 
value. The committee on commerce, to whom the petition was 
referred, reported favourably. Congress, however, adjourned 
without mining the appropriation, and meanwhile Morse .sailed 
for Europe to take out patents there. The trip was not a success. 
In England his application was refu.sed, and, while he obtained a 
patent in France, ii was subsequently appropriated by the French 
government without compen.sution to himself. His negotiations 
al.so with Russia proved futile, and after a year’s absence he 
returned to New York. In 1843 Congress passed the long-delayed 
appropriation, steps were at once t^en to construct a telegraph 
from Baltimore to Washington, and on the 24lh of May 1844 
it was used for the first time. In 1847 Morse was compelled to 
defend his invention in the courts, and successfully vindicated 
his claim to be called the original Ihventor of the electromagnetic 
recording telegraph. In 1858 the representatives of Austria, 
Belgium, France, the Netherlands, Piedmont, Russia, the 
Holy See, Sweden, Tuscany and Turkey appropriated the sum 
of 400,000 francs in recognition of the use of his instruments 
in those countries. He died on the 2nd of April 1872, at 
New York, where his statue in bronze now stands in the 
Central Park. (See Telegraph.) He introduced into America 
Daguerre’s process of phntograpliy, patented a marble-cutting 
machine in 1823, and in 1842 made experiments with telegraphy 
by a submarine cable. 

See S. Iren.ieus Prime, Life of S. F. B. Morse (New York, 1875). 

MORSE, the ornamented brooch by which a cope is fastened. 
The usual form is a large circular clasp made of gold or silver 
and studded with jewels. A i4th century “ morse ” ornamented 
with translucent enamel is in the British Museum. The word 
comes through the 0 . Fr. mors, from the Lat. morsus, the catch 
of a buckle, from mordere, to bite. 

MORSHANSK, a town of Russia, in the government of Tambov, 
50 m. N. of the city of Tambov, on the Tsna river. Pop. (1900), 
25,913. The village of Morsha was founded in the middle of 

' Five years later the captain of the ship identified under oath 
Morse's completed instrument with that which Morse had explained 
on board the “ Sully " in 18.32. , 
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American Portland cement was manuiactured in 1874 by Mr. David 
O. Saylor. 

The chief works of reference on this subject are G. R. Burnell, 
Linus, Cements, Mortars-, Rivington, Notes on Building Construction ; 
F. W. Taylor and S. E. Thompson, A Treatise on Concrete, Plain and 
Reintcrced. , (J, Bt.) 

MOSTARA, EDGAR, an Italian Jew, of a Bologna family, 
whose abduction in early childhood (1858) by the Inquisition 
occupied for several years the attention of European diplomacy. 
Edgar Mortara, when between five and six years of ^e, fell ill. 
His nurse, a Catholic, arranged with her priest for his bapti.sm 
in that faith, unknown to his parents, on the 24th of June 1858. 
She had acted in the same way with his elder brother, who had 
been ill a year or two previously, but on his recovery the boy 
continued to be educated as a Jew. This time she determined 
to make sure of her convert. Everything was concerted in 
advance with the ecclesiastical authorities, and immediately 
after the bfq)tism both child and nurse disappeared. The 
story became public property, and protest was aroused in 
nearly every European country. The English and French 
governments made representations to the Vatican, but Pius IX., 
through the medium of the Civiltd CaltoUca, maintained that 
the que.stion at issue was a spiritual one, outside his temporal 
jurisdiction. He accordingly declined to take any action, 
meanwhile indicating the direction of his sympathies by making 
Mortara his ward. In 1861 the Mortara family induced the 
Italian government to demand the prosecution of the nurse. 
The Vatican replied that she had entered a nunnery, and sub¬ 
sequently, on the threat of intervention by Prussia, induced 
the Mortara family to withdraw their plaint. After the capture 
of Rome by the Italian troops in 1870 Edgar Mortara had the 
opportunity of reverting to Judaism, but he refused to do so, 
and not long afterwards beaime an Augustiniaii. 

MORTARA, a town of Lombardy, Italy, in the province o( 
Pavia, 354 ft. above sea-level, a railway junction situated 
between the Ticino and the Po, 32 m. by rail S.W. oi Milan. 
Pop. (igoi), 7208(town); 86(77 (commune). Lines run to Milan, 
Pavia, Alessandria, Qisale Monferrato an(d Vercelli. The church 
of San Lorenso is m the Gotliic style of the 14th century with 
a brick facade. Outside the town is the Lombard Romanesque 
church of S. Albino. iMortara has iron-works and manufactures 
of hats and cheese. Here the Austrians deleated the Piedmontese 
in 1849. 

MORTGAGE (an old French legid word, meaning “ dead 
pledge,” translated in medieval Latin mortuum vadium),^ the 
securing “ money or money’s worth ” by making it a cliarge 
upon property, real or j)ersonal, .so that if the debt be not paid 
by a time agreed upon by the parties, the creditor may foreclose 
or sell the prtperty and pay himself out of the proceeds. In 
English law this is done by an actual or executory conveyance 
of the property to the creditor, subject only to its being defeated 
if the debt should be paid at the time fixed—an arrangement 
to which the law has attached peculiar incidents designed to 
carry out its real object. 

The history’ of mortgage transactions in Roman law show.s 
three well-marked stages. In the beginning the estate was 
conveyed absolutely to the creditor, who made a covenant 
{fiducia) to reconvey it when the debt should be paid. All the 
interest, however, in the meantime passed from the debtor to 
the ctetlitor, and should Uie latter refuse to reconvey there was 
no remedy to the original owner except a personal action. In 
the second stage (that of /ugnus) the property did not pa.ss 
to the creditor; he merely received possession of the thing pledged, 
together with certain rights of sale, &c., in the event of payment 
not being made at the time appointed. Lastly, without parting 
with the possession even of the pledge the debtor could create 
a lien or charge (kypotkeea) over it in favour of the creditor, who 

’ Coke on Littleton gives the following explanation of the meaning ; 
•' It seemeth that the cause why it is called mortgage is, for that it is 
doubtful whether the ieofior will pay at the day limited such summe 
or not, and if he doth not pay, then the land which is put in pledge 
upon condition for the payment of the money is taken from him 
for ever, and so dead to him upon (xinditimi, Ac. And if he doth pay 
the money, then the pledge is dead as to the tenant, 
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acquired thereby a right on failure of payment to follow the 
thing by real action against the possessor, whosoever he might 
be, and to repay himself from the proceeds of his sole. 

The mortgage of English law is the result of two distinct 
infltiences. Its origin and form belong to the common law; 
the restrictions by which it is made to serve the purpose of a 
security only, and nothing more, belong to the courts of equity. 
In the eye of the common law the mortgagee was the owner of 
the estate conveyed in the mortgage; in equity the mortgagor 
remains the red owner, and the mortgagee is merely an 
encumbrancer. A, the owner of land in freehold, conveys to 
B and his heirs, with a proviso that on repayment of money 
lent by B to A, on a future day, with interest until payment, 
R or his heirs will reconvey the estate to A and his heirs, and 
that, until default be made in payment, A and his heirs may 
hold without interruption from B and his heirs. This is a 
common mortgage of land, and at law, after failure of payment, 
the land belon;^ absolutely to the mortgagee, while in the 
meantime, before payment, the legal estate was considered to 
be vested in him, subject only to being defeated b^ payment at 
the proper time. The court of chancery first interfered in the 
reign of James I. to decree a redemption after forfeiture, and a 
case in the reign of Charles I. decides that payment after for¬ 
feiture has the same effect as payment before. The right of 
the mortgagor to redeem his estate after it has been forfeited, 
according to the terms of the deed, is called his equity oj redemp¬ 
tion. No agreement between the parties was sufferecl to oust 
the jurisdiction of the court, or to deprive the debtor of his 
equity of redemption. And this equity, at first regarded as a 
mere right of the debtor, became established in c-ourse of time 
as an estate in land which descended to the heirs of the 
mortgagor. On the other hand, the interest of the mortgagee 
is part of his personal estate, and passes to his executor and 
not to his heir. In spite of the terms of the mortgage, the 
owner of the land is .still the owner, and the mortgagee is a 
iTedilor for the money he advanc ed and the interest thereon. 
It may be a question whether a given deed is a conveyance or a 
mortgage, and the court, in deciding, will look at all the circum¬ 
stances of the ca.se, and will treat it as a mortgage when it was 
the real intention of the parties that it should operate as a 
security only. Thus, if the price was grossly inadequate, if 
the purchaser was not let into immediate possession, if he 
accounted for the rents to the grantor, retaining an amount 
equivalent to interest, if the expense of the deed wa.s borne by 
the grantor, there would be reason to believe lliat the 
conveyance was only meant to be a mortgage. And “ once a 
mortgage, always a mortgage no subsequent agreements can 
change its character. 

A mortgagee may, however, on default of payment file a bill 
of foreclosure requiring the mortgagor to pay the antounl of 
the debt with interests or costs by an appointed day, or submit 
to be deprived of his equity of redemption. The effect of 
failure to pay by the time appointed would l)e to make the 
mortgagee absolute owner of the estate; but the court in nay 
foreclosure suit may, at llie request of either side, order aisale 
instead of a foreclosure. And a power of sale is now implied 
us one of the incidents of the mortgage, unless forbidden or 
varied hy express destination. The mortgagee is entitled to 
retain out of the proceeds of the sale the amount of his principal, 
interest and costs, the surplus belonging to the mortgagor. A 
mortgagor cannot require the creditor to receive payment 
before the time appointed in the deed; and, on default of 
payment at the appointed time, he must give the creditor .six 
months’ notice of lus intention to pay off the mortgage, so that 
the creditor may have time “ to look out for a fre^ security 
for his money.” 

When the same land is successively mortgaged to different 
persons, their rights take priority according to their chrono¬ 
logical order. But the operation of equitable doctrines in 
the formation of the law of mortgage k^s to an important 
modification of this rule. Of the successive mortgagees, the 
first only takes the legal estate, and this/according to the maxim 
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of the court of chancery, will turn the scale when there is an 
equality of equitable rights between two contracting parties. 
Thus, if the third mortgagee had no notice at the time of making 
his advance of the existence of the second mortgagee, the 
equities of the two claimants are supposed to be equal, anfl if 
nothing else intert'ened priority of time would decide the order 
of their rights. But if the third mortgagee gets an assignment 
of the first mortgage, he can tack his third mortgage to the first, 
and so postpone the second mortgagee. And if the first mort¬ 
gagee himself makes an additional udvanr.e after the date of 
the second mortgage, but without notice of it, his whole debt 
will take precedence of the second mortgage. A similar result 
of equitable rules is seen in the consolidation of .securities. Two 
separate estates, mortgaged at different times and for difierent 
sums of money by the same mortgagor to the same mortgagee, 
arc regarded as consolidated, so that the whole of the land 
becomes security for the whole of the money, and the owner 
cannot redeem cither mortgage without redeeming the other. 

If the mortgagor should have mortgaged another estate for 
more than ilj value, the holder of the deficient secunty may 
buy in the first mortgage, con.solidatc it with his own, and 
exclude the second mortgagee. 

An equitable mortgage is constituted simply by the deposit 
of title-deeds in security for money advanced. The enactment 
of the Statute of Frauds that no action shall be brought on 
“ any contract or sale of lands.’’ &c., or any interests in or 
concerning them unless the agreement be in writing and signed 
bv the party to be charged. ha.s been cited as incompatible 
with the recognition of equitable mortgages, but it is argued 
bv Lord Abinger that the act was never meant to afiect such 
a'tran.saction. Tlie deeds which are the evidence of title could 
not be recovered in an action at law, and, if they were claimed 
in equity, the court would require the claimant to do equity 
by repaying the money borrowed on tlie deposit. Any sub¬ 
sequent legal mortgagee, hat ing notice, of the deposit, wi 1 be 
postponed to the equitable mortgagee, and when the legal 
mortgagee has not inquired as to the title-deeds the court 
will impute to him such knowledge as he would have acquired 
if he had made in(|uiry. A Welsh mortgage is one in which 
an estate is conveyed to a creditor, who Lakes the rents apd 
profits in lieu of interest and withoyt account, the estate being 
redeemable at anv time on payment of the principal. Any 
form of property, with few exceptions, may be mortgaged. 

United Stales. -In the United States there has been express 
legislation dealing with mortgage.s of land in most of the states. 
For the most part legislation has followed the lines of the English 
law, but there is a great variation in the extent to which the 
principles of equity liavc Ijeen substituted for the rules of 
common law. In some states, tlie mortgage deed is held to 
create a seizin of and an estate in the premises, with all its 
common law incidents, to be enforced if need be by ejectment. 
In others, the mortgagee’s rights are limited to such as the rules 
of equity prescribe, and may not be enforced by a suit at law. 
In yet others, the mortgagee's interest is not deemed an estate 
at all, but is here only to be enforced by the sale ,oi the premises 
as a means of paying the debt. 

See Fisher on Mortgages; Coote on Mortgages; Ashbiirner on 
Mortgage^’, L. A. Jones, Treaiisp on the Latv oj Corporate Bonds ana 
(Indianapolis, 1907I 

MORTIER, EDOUARD ADOLPHE CASIMIR JOSEPH, Duke 
or Treviso (i7()8-t8^5), marshal of France, was bom at Cateau 
Cambrisis on the i3lh of February' 1768, and entered the army 
as a sub-lieutenant in 1791- He served in the campaigns of 
1792 and 1793 on the north-eastern frontier and in the Nether¬ 
lands, and subsequently on the Meuse and the Rhine. In 
the war i^inst the second coalition in 1799 promoted 

suc.cessivdy general of brigade and general of division. His 
conduct of the French occupation of Hanover led Napoleon 
to include Morticr in the first list of marshals created in 1804. 
He commanded a corps of the grande armie in the Ulm camMign, 
in which he distinguiAed himself particularly by his brilliant 
action of Durrenstein; in 1806 he was again in Hanover and 


north-western Germany, and in 1807 he served with the pande 
armee in the Friedland campaign. In 1808 he was created 
duke of Treviso, and shortly afterwards he commanded w army 
corps in Napoleon’s campaign for the recapture of Madrid. He 
remained in Spain for two campaigns, winning the victory of 
Ocana in November 1809. In 1812 and 1813 he mmmanded 
the Young Guard, and in the “defensive” campaign of 1814 
he rendered brilliant services in command of rearguards and 
covering detachments. In 1815, after the Right of Ixiuis XVIII., 
he rejoined Napoleon and was given a high conimand, but at 
the opening of the Waterloo campaifp he fell ill. After the 
second restoration he was for a time in disgrace, but in i8iy 
he was readmitted to the Chamber of Peers and in 1825 received 
tlic Order of the Saint Esprit. In 1830-1831 he was ambassador 
of France at St Petersburg, and in 1834-1835 mmister of war 
and president of the council of ministers. In 1835, while 
accompanying Louis Philippe to a review, the marshal with 
eleven other persons was killed by the bomb aimed at the king 
bv FYeschi (July 28, 1835). 

' MOHTIFICATIOM, a term used in pathology and surgery, 
signifying a local death (lat. mors) in the animal Ixidy. A 
portion of the body may die in consequence of the. disturbance 
of its nutrition bv inflammation, or of a cutting off of the blood- 
supply, as by pressure upon, or injury to, the blood-vessels. 

A comparatively slight injury affecting a portion of the body 
imperfectlv supplied with blood may give rise to an inflam¬ 
matory condition which in a healthy part might pass unnoticed, 
but which, in consequence of imperfect nutrition, may end in 
mortification. If the flow of arterial blood only is arrested, the 
part depending upon it for nutrition becomes numb, cold and 
shrivelled, and the form of mortification known as dry gangrimc 
occurs. This is apt to be met with in oldish persons with 
diseased vessels and feeble heart-action, especially if the blood 
is rendered less nutritious by the presence of diabetes or of 
kidney disease. The rule of treatment in all cases of threatened 
mortification is Ui keep the part warm by flannel or cotton-wiiol, 
but to avoid all methods which unduly hurry the returning 
circulation. Such increase would give rise to excessive reaction, 
which in tissues alreadv weakened, might actually produce 
mortification. When the part is dead it should be wrap^d 
up in drv antiseptii- dressings to prevent putrefaction. 1 he 
surgeon should tlien wait until the “ line of demarcation, a 
linear ulceration, between the living and the dead part is evident 
and then, if the case permits, should amputate at a higher level. 
In spreading gangrene, in which acute sepsis is present, and 
in which no line of demarcation forms, the best chance for the 
patient is promptlv to amputate high up in sound tissues. In 
these cases the bl'ood is generally poisoned, and if the patient 
recovers from the primary shock of the operation, the disease 
may reappear in the stump, and lead to a fatal result. 

/''rosl-lii/c.—Under the influence of ixild, the blood-vessels 
contract, and less blood is conveyed to the tissues. Frost-bite 
is particularly apt to attack the feet, the hands, and the tips 
of the ears. The condition is unassociated with pain, for the 
reason that the nerves are benumbed. As no blood is passing 
into the skin, the parts look like tallow, and thus attract the 
attention of the companions of the frost-bitten man, who perhaps 
has no thought of there being anything amiss. But because 
the tissues are frost-bitten it does not follow that they will 
not recover. The great danger is that, as the blood m the 
vessels becomes thawed, there will be so much reactionary 
flow through the tissues that acute inflammation will follow. 
And this inflammation of the damaged tbsues is very likely 
to cause mortification. The re-establishment of the circulation, 
therefore, should be undertaken with the greatest possible care. 
The frost-bitten individual must not be brought near a fire nor 
even into a warm room. Nothing warm should come m contact 
with the affected parts. The best thing to do is to rub them 
with snow or with cold water. The thawing is associated with 
much pain, and in the case of the hand or foot this may be 
diminished by raising the part, so as to help the return of the 
venous blood to the heart. If mortification follows, the parte 
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become black, and care should be taken to prevent their becommg 
invaded by the germs of putrefaction. (E. O.*) 

HOBTIlXErr, LOUIS LAURENT GABRIEL DE (1831-1898), 
French anthropologist, was bom at Meylau, IsAre, on the 39th 
of August i83i. He was educated-at the Jesuit college of 
Chamb^ry and at the Paris Conservatoire. Becoming in 1847 
proprietor of La Revue independante, he was implicated in the 
Revolution of 1848 and sentenced to two years’ imprisonment. 
He fled the country and during the next fifteen years lived 
abroad, chiefly in Italy. In 1858 he turned his attention to 
ethnological research, makmg a special study of the Swiss lake- 
dwellings. He returned to Paris in 1864, and soon afterwards 
was appointed curator of the museum at St Germain. He 
became mayor of the town, and in 1885 he was elected deputy 
for Seine-et-Oise. He had meantime founded a review, Mate- 
riaux pour I'histoire positive et philosophique de Vhomme, and 
in rnnjunction with Broca assisted to found the French School 
of Anthropology. He died at St Germain-en-Laye on the 
35th of September i8q8. Of his published works the best 
known are Le Prihistorique (1882); Origities de la chasse, de 
lapeche et de Vagriculture (1890); Les Negres et la civilisation 
egyp(«Vn«c (1884). 

MORTIMER {Family). The Mortimers of Wigmore, earls 
of March and Ulster, were of a stock akin to the dukes of Nor¬ 
mandy and to many great houses of the duchy. Their ancestor 
Hugh, bishop of Coutances in 990, had at least three sons by 
a niece of Herfast the Dane, forefather of the Norman earls 
of Hereford, and brother-in-law of Duke Richard I. The eldest 
of these sons was Ralph, father of William of Warenne, earl 
of Surrey. The second was Roger of Mortemer-en-Brai, in 
the Pays de Caux, who, like his elder brother, is called filius 
episropi. If we assume that Roger was born before hi.s father’s 
consecration, he must have lived to a great age. In the battle 
fought within his owm village of Mortemor, Roger was a leader 
of the force which defeated the French, but, releasing lui enemy 
of his duke, he was punished by the loss of his castle, which was 
given to his nephew, William of Warenne. The chronicle of 
Ordericus Vilalis makes the Conqueror relate in a long death-bed 
speech how he had thrust Roger out of Normandy, and, though 
reconciled to him, had not restored the castle " in which 
he saved my cnemv." It is somewhat remarkable that the 
Mortemers, thus early deprived of the castle at the source of the 
Kaulnc, yet handed down a surname derived from it. Here 
also it luav be noted that although Mortimer and Warenne 
branch off from their common stock before the beginnings of 
armorial bearings, the two houses assumed arms, which speak 
plainly enough of their common origin. The Mortimers’ chief 
.seat in Normandy became St Victor-en-Caux, where in 1074, 
by the last recorded art of Roger and his wife Hawisc, the 
priory became an abbey. Roger’s age would have forbidden 
him to be with the duke at Hastings, but, according to Wace, 
his son Hugh was in the fight, and Ralph the third sun was 
probably among the knights. 

By the deaths of his elder brothers, Ralph de Mortemer 
became heir to his father’s lands. He followed his kinsman, 
William Fitz-Osbern, the earl of Hereford, to the marches of 
Wales, and the Domesday book for Hereford and Shropshire 
marks the growth of the Mortimer power in those countries. 
He remained loyal during the rising of the 3nd earl of Hereford, 
and was enriched by grants of many of the earl’s forfeited estates, 
among them the castle town of Wigmore, which became the 
chief seat of Mortimer and Cleobury, thereafter called Cleobury 
Mortimer. His Domesday lands lie in eleven counties, but the 
most important are found in North Hereford and South Shrop¬ 
shire. Although keeping apart from the treason of Earl Roger, 
Ralph rose in 1188 with the other barons of the March, but was 
reconciled to William II., whom he afterwards supported in 
Normandy. He was living in 1104 a partisan of Henry I., and 
must have died soon afterwards. Hugh de Mortimer, who is 
found as his successor, a great Herefordshire baron in 1140, 
may have been either the son of Ralph’s old age, or a grandson, 
the son of another Ralph. During the reign of Stephen, Hugh 
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occupied himself with local feuds, but seized the royal castle 
of Bridgnorth. So great was his power in the marches, that 
he alone, deserted by the earl of Hereford, armed and held his 
three castles against Henry II. Although forced at last to 
suBmit, he was allowed to keep Wigmore and the ruins of 
□eobury. This proud baron died at Cleobury {c. ii8i) in 
the habit of a canon of the abbey which he had founded at 
Wigmore. 

Ralph de Moitimer, the 5th baron of Wigmore (d. 1246), 
married Gwladys the Swart, daughter of Llewelyn the Great, 
prince of Wales, and by her was father of Roger, whose bride, 
Maude de Breuse, daughter and co-heir of that William de 
Breuse whom Llewelyn had hanged, brought in a third of the 
honour of Breuise of Brecknock, and a share of the honour of the 
earls marshal. So came the lordship of Radnor with other lands, 
and, as Eyton justly remarks, the history of the Mortimers 
ceases to be a provincial record. The last-named Roger stood 
steadfast for the Crown during Henry III.’s struggle with his 
barons. He found the fleet horse tliat carried Edward from 
his captivity. He led the rear-guard at Evesham, where his 
marchers hacked the head from earl Simon, and sent it to their 
lady at Wigmore. “ After that victory,” says Eyton, “ no 
privilege, reward or honour was too great for Mortimer to ask.” 
Dying in 1282, he was succeeded by Edmund, the eldest surviving 
son (d. 1304), Roger, a third son, founding the line of Mortimer 
of Chirk. 

By Margaret de Fiennes, a kinswoman of Queen Eleanor of 
Castile, Edmund Mortimer had, with other issue, a son and 
heir, Roger (b. 1287), whose great inheritance was increased 
on his marriage with Joan, daughter and heir of Peter dc 
Gcncville, her grandmother being a co-heir of Lacy. The whole 
of the Geneville lands, with the half of the Lacy fief in England 
and Ireland, came through her to the Mortimers, who now added 
the ca.stlc town of Ludlow' and half Meath to their estates. As 
the king’s lieutenant in Ireland during Edward Bruce’s invasion 
of 1316, Roger Mortimer defeated the Lacys, his wife’s jealous 
kinsfolk, and made her inlieritance secure. With the aid of 
his unde Roger Mortimer of Chirk, he assured the Mortimer 
power on the Welsh marches. During the war with the 
Despensers, the force of the Mortimers was cast against the king 
and his favourites, but after Bridgnorth Castle had been taken 
and fired, unde and nephew submitted and suffered a harsh 
captivity for two years in the Tower of Ix)ndon. The uncle 
died in his prison, whence the nephew made a famous escape 
to France. At the court of Charles IV. the exile met Isaliel, 
the queen of England, and early in 1326 the scandal of her 
close friendship with the lord of Wigmore had reached England. 
When the queen and her mercenaries from Germany and Hainaut 
landed at an English port in September, Mortimer was with her, 
and he followed the flight of the king to Wales. He wa.s among 
the judges of the elder Despenser at Bristol, and of the younger, 
his chief enemy, at Hereford. After the parliament had deposed 
Edward II. and made the young Edward king in his stead, 
Roger, as the queen's paramour, ruled England. Enriched by 
the lands of the Despensers, and by those of the earl of Arundel, 
beheaded at his command, Mortimer, who was created earl of 
March in 1328, never ceased to add greedily to his possessions 
and offices. When he held a Round 'I'able, he summoned to it, 
with the young king and the queen-mother, almost all the 
nobles of the kingdom, and was, says Robert of Avesbury, “ as 
it were, king over them all.” But his fate followed suddenly 
upon these doings. Lanca.ster turned in vain upon the 
aggrandized march-lord, but the young king, impatient of his 
own puppet-like place in Mortimer’s polity, worked secretly and 
surely for his fall. Montague’s men-at-arms entered Notting¬ 
ham Castle by night, and joining the king, seized the favourite 
in his chamber next the queen. Mortimer, jvith the courage 
of his race, turned to bay and struck dead a knight who was the 
king’s steward. But he was hurried to London and condemned 
by the peers; his death followed suddenly. Like any foot-pad, 
he was drawn at the horse-tail to the elms of Tyburn, where 
his body hung two days upon the common gallows. 
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The earl’s son and heir, Edmund Mortimer, had been married 
to Elieabeth of Badlesmere, heir of her iH'otheT Giles. He died 
the year after his father’s fall, and his young son Roger, as he 
grew up, wa.s restored to a great part of their forfeited inheritance. 
This Roger fought at Cricy in “the king’s battle.” A founfter 
of the Order ol the Garter, he was summoned as a baron and 
obtained areversal of his grandfather’s attainder. In 1355 he was 
summoned as earl of March. On the death of his grandmother, 
Ludlow Castle became the chief seat of his house. But following 
his king in the invasion of Burgundy, he died suddenly at 
Rouvray in 1360. His wife, a grand-daughter of that William 
Montague, earl of Salisbury, who had captured hLs grandfather 
at'Nottingham, survived him two-and-twenty years. 

His only son, Edmund, a boy nine years old, succeeded him 
as 3rd earl of March (1351-1381). A bride was found for him 
in the royal house. His marriage with Philippa, daughter of 
Lionel of Antwerp, duke of Clarence, by Elizabeth de Burgh, 
the heir of Ulster, added the earldom of Ulster to his style, and 
brought his issue into the direct succession of the Crown. Like 
so many of hi^race, he died young, of a chill caught in fording 
a Munster river on a winter’s day, and his countess was dead 
before him. Elizabeth, their eldest child, became the wife 
of the famous Harry I’ercy, called Hotspur. Their second was 
Roger, who succeeded to his father’s two earldoms as a boy of 
seven, and was at once appointed lieutenant of Ireland. His 
marriage was given to the carl of Kent, who married him to his 
daughter, Eleanor Holand, the niece of King Richard. In the 
parliament of 1385 the king named him as heir-presumptive 
to the throne. The panegyrists of his family are loud in their 
praise of his knightly doings and his great beauty, but they 
speak also of his lion-like ferocity, of his lasciviousness, and of 
his neglect of divine things. When in Ireland he defied the 
statute of Kilkenny, and ordered his garments and horse-harness 
after the fashion of an Irish chieftain. He wore the Irish mantle 
on the day in 131)8 when, in one of his petty wars with the 
Leinster men, he was struck down at Kells as he charged far 
liefore his horsemen. The body, munglerl by Irish skenes and 
axes, was brought home to be laid by his fathers in their 
abbey of Wigmore. 

Once more a child succeeded to the earldoms. Edmund, 
4th earl of March, was six years old at his father’s death, and 
was, for the king’s party, the heir-preSuniptive to the kingdom. 
But in 1391) the boy’s fate was changed by the coming to power 
of the l.ancastrian party, and Henry IV,'s first parliament 
recognized Henry’s son as heir-apparent. Although Edmund 
and his brother Roger were brought up honourably with the 
new king’s younger children, they were in strict custody until 
the king’s death, broken only by the attempt of their unde. 
Sir Edmund Mortimer, and his father-in-law, Owen Glyndwyr, 
to carry them off from Windsor to Wales, where the young earl 
would have been proclaimed king. Henry V., however, released 
the earl and restored his lands, and absolved'M'arch from any 
share in the plot of the earl of Cambridge, who had married 
Anne, sister of the earl. March served the king in his French 
wars, although a dysentery caught in the camp ^t Harfleur 
seems to have kept him from his share in the glory of Agincourt. 
On the accession of Henry VI. the earl was appointed to the 
lieutenancy of Ireland which had been held'by his father and 
grandfather, and in Ireland, on the 19th of January 1425, he 
died suddenly of the plague. His wife, Anne, daughter of 
Edmund, earl of Stafford, had borne him no child, and thus, 
his brother being dead before him, the illustrious house of the 
Mortimers, earls of March and Ulster, became extinct. Their 
lands and earldoms pa.ssed to Richard, duke of York, son of 
Richard of Cambridge, by the last earl’s sister, and the great 
name of Mortimer dnappeared from the Ei^Ksh baronage. 

Authorities.— •Fiefori’a Hisltvy of the Counties of England —Intro¬ 
ductions to Domesday book for Hereford and Shropshire; Eyton’s 
AnUmties of Shrepltiff, Dictionary of Nalionai Biography ; 
Dvaoale's ilden4M(ieon;wStapletQn's Jiotuli Scaccarii Nannarmiae', 
G. E. C.'s CompletLMigi^', Rymer's Foedera', Journal of the British 
Archaeological AamMjm, vol. xxiv. Inquests, postmortem, close, 
patent anil-chart^PII^Kc. (O. B.s.) 


MORTISE, or Mortice (adapted from the Fr. mtrUuse-, 
cf. Ital. mortise and Spanish ntortaja; the origin is unknown; 
Celtic equivalents, such as Gadic ittairttis, are of Frebdi origin), 
a term for a socket or cavity cut in a piece of wood, or other 
material, into which a corresponding projecting end, a “ tenon,” 
fits, the two when fitted together forming a “ mortise-joint,” 
for fastening two beams or other pieces of timber together. 

MORTLAKE, a village in the Kingston piarliamentary division 
of Surrey, England, on the Thames, 6i m. W. of London. Pop. 
of parish, which includes East Sheen (1901), 7774. It has been 
associated with the Oxford and Cambridge boat-race since 1845, 
the race finishing here. The village appears in Domesday, and 
the manor belonged to the Archbishops of Canterbury until the 
time of Henry VIII., when it passed by exchange to the Crown. 
From the early part of the T7th century until after the civil 
wars Mortlakc was celebrated for a manufacture of tapestry. 

HORTHAIM (U. Fr. mortenain ; med. Lat. mortua. manus, 
dead hand), the stale or condition of lands or tenements when 
held by a corporation in perpetual or inalienable tenure. Aliena¬ 
tion in mortmain having the effect of depriving the lord of the 
incidents of seignory, which arose through the death or felony 
of the tenant or failure of his heirs, many English statutes 
were passed directed against such alienation. The earliest is that 
of Henry Ill. 36 (Magna Carta); other.s being 7 Edward I. 13 
(Dc Viris Religiosis); 13 Edward 1 . 32; 15 Richard II. 5; and 23 
Henry VIII. 10. The present law is regulated by the Mortmain 
and Charitable Uses Act 1888, as amended by the act of 1891. 

MORTON, JAMES DOUGLAS, 4TH Eari. of {c. 1525-1581), 
Scottish slale.sman, wa.s the second son of Sir George Douglas 
of Pittendriech. Before 1543 he married Elizabeth (d. 1574), 
daughter of James Douglas, 3rd carl of Morton, a grandson 
of James Douglas (d. c. 1500), who was created earl of Morion 
in 1458. The 3rd earl’s wife was Catherine, an illegitimate 
daughter of James IV. In 1553 James Douglas succeeded to 
the title, and estates of his father-in-law, and in 1503 he became 
lord high chancellor of Scotland. Though his sympathies were 
j with the reformers, he took no piart in the combination of 
Protestant barons in 1565, but he headed the armed force 
which look possession of Holyrood palace in March 156!) to 
effect the assa.ssination of Rizrio, and it was to his house that 
the leading coaspirators adjourned while a messenger was .sent 
to obtain Mary’s signature In the “ bond of security.” I’he 
queen, before complying with the request, e.scaped to Dunbar, 
and Morion and the other leaders fled to England. Having 
been pardoned, Morton returned to Scotland early in 1567, and 
with (100 men appeared before Borthwick Castle, where the 
queen after her marriage with Bothwell had taken refuge. He 
wa.s present at the remarkable conference at Carberry Hill, and 
he also took an active part in obtaining the consent of the 
queen at Loehleven to an abdication. He led the army which 
defeated the queen’s forces at Langsidc in 1568, and he was the 
most valued counsellor of the earl of Murray during the latter's 
brief term of office as regent. On the death of the earl of Mar 
(Oct. 28, 1572), Morton, who had been the most powerful irtble 
during this regeniy, and also during that of the carl of Leitfwx, 
at last reached the object of his ambition by being elected legfent. 
In many respects Morton was an energetic and capable iTSler. 
He effected at Perth, in February 1573, with the aid of Eliaabeth’s 
envoy, a pacification with Huntly, the Hamiltons, and the 
Catholic nobles who supported Mary. Only the castle of 
Edinburgh held out, and this, aided by English artillery, he 
succeeded in taking after a brave resistance by Kirkcaldy of 
Grange, and Maitland of 1 -ethington. 

The ensuing execution of thwe men, the bravest and the 
ablest Scotsmen of that age, put an end to the lost chance of 
Mary’s restoration by native support. But while all seemed to 
favour Morton, there were under-currents which combined to 
procure his fall. TTie Presbyterian cler^ were alienated by 
his leaning to Episcopacy, and all parties in the dirfded Church 
by his seizure of its estates. Andrew Melville, who had succeeded 
to the leadership of Knox, was more decided than Knox against 
any departure from the Ptesbyterian model, and refused to be 
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become black, and care should be taken to prevent their becommg 
invaded by the germs of putrefaction. (E. O.*) 

HOBTIlXErr, LOUIS LAURENT GABRIEL DE (1831-1898), 
French anthropologist, was bom at Meylau, IsAre, on the 39th 
of August i83i. He was educated-at the Jesuit college of 
Chamb^ry and at the Paris Conservatoire. Becoming in 1847 
proprietor of La Revue independante, he was implicated in the 
Revolution of 1848 and sentenced to two years’ imprisonment. 
He fled the country and during the next fifteen years lived 
abroad, chiefly in Italy. In 1858 he turned his attention to 
ethnological research, makmg a special study of the Swiss lake- 
dwellings. He returned to Paris in 1864, and soon afterwards 
was appointed curator of the museum at St Germain. He 
became mayor of the town, and in 1885 he was elected deputy 
for Seine-et-Oise. He had meantime founded a review, Mate- 
riaux pour I'histoire positive et philosophique de Vhomme, and 
in rnnjunction with Broca assisted to found the French School 
of Anthropology. He died at St Germain-en-Laye on the 
35th of September i8q8. Of his published works the best 
known are Le Prihistorique (1882); Origities de la chasse, de 
lapeche et de Vagriculture (1890); Les Negres et la civilisation 
egyp(«Vn«c (1884). 

MORTIMER {Family). The Mortimers of Wigmore, earls 
of March and Ulster, were of a stock akin to the dukes of Nor¬ 
mandy and to many great houses of the duchy. Their ancestor 
Hugh, bishop of Coutances in 990, had at least three sons by 
a niece of Herfast the Dane, forefather of the Norman earls 
of Hereford, and brother-in-law of Duke Richard I. The eldest 
of these sons was Ralph, father of William of Warenne, earl 
of Surrey. The second was Roger of Mortemer-en-Brai, in 
the Pays de Caux, who, like his elder brother, is called filius 
episropi. If we assume that Roger was born before hi.s father’s 
consecration, he must have lived to a great age. In the battle 
fought within his owm village of Mortemor, Roger was a leader 
of the force which defeated the French, but, releasing lui enemy 
of his duke, he was punished by the loss of his castle, which was 
given to his nephew, William of Warenne. The chronicle of 
Ordericus Vilalis makes the Conqueror relate in a long death-bed 
speech how he had thrust Roger out of Normandy, and, though 
reconciled to him, had not restored the castle " in which 
he saved my cnemv." It is somewhat remarkable that the 
Mortemers, thus early deprived of the castle at the source of the 
Kaulnc, yet handed down a surname derived from it. Here 
also it luav be noted that although Mortimer and Warenne 
branch off from their common stock before the beginnings of 
armorial bearings, the two houses assumed arms, which speak 
plainly enough of their common origin. The Mortimers’ chief 
.seat in Normandy became St Victor-en-Caux, where in 1074, 
by the last recorded art of Roger and his wife Hawisc, the 
priory became an abbey. Roger’s age would have forbidden 
him to be with the duke at Hastings, but, according to Wace, 
his son Hugh was in the fight, and Ralph the third sun was 
probably among the knights. 

By the deaths of his elder brothers, Ralph de Mortemer 
became heir to his father’s lands. He followed his kinsman, 
William Fitz-Osbern, the earl of Hereford, to the marches of 
Wales, and the Domesday book for Hereford and Shropshire 
marks the growth of the Mortimer power in those countries. 
He remained loyal during the rising of the 3nd earl of Hereford, 
and was enriched by grants of many of the earl’s forfeited estates, 
among them the castle town of Wigmore, which became the 
chief seat of Mortimer and Cleobury, thereafter called Cleobury 
Mortimer. His Domesday lands lie in eleven counties, but the 
most important are found in North Hereford and South Shrop¬ 
shire. Although keeping apart from the treason of Earl Roger, 
Ralph rose in 1188 with the other barons of the March, but was 
reconciled to William II., whom he afterwards supported in 
Normandy. He was living in 1104 a partisan of Henry I., and 
must have died soon afterwards. Hugh de Mortimer, who is 
found as his successor, a great Herefordshire baron in 1140, 
may have been either the son of Ralph’s old age, or a grandson, 
the son of another Ralph. During the reign of Stephen, Hugh 
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occupied himself with local feuds, but seized the royal castle 
of Bridgnorth. So great was his power in the marches, that 
he alone, deserted by the earl of Hereford, armed and held his 
three castles against Henry II. Although forced at last to 
suBmit, he was allowed to keep Wigmore and the ruins of 
□eobury. This proud baron died at Cleobury {c. ii8i) in 
the habit of a canon of the abbey which he had founded at 
Wigmore. 

Ralph de Moitimer, the 5th baron of Wigmore (d. 1246), 
married Gwladys the Swart, daughter of Llewelyn the Great, 
prince of Wales, and by her was father of Roger, whose bride, 
Maude de Breuse, daughter and co-heir of that William de 
Breuse whom Llewelyn had hanged, brought in a third of the 
honour of Breuise of Brecknock, and a share of the honour of the 
earls marshal. So came the lordship of Radnor with other lands, 
and, as Eyton justly remarks, the history of the Mortimers 
ceases to be a provincial record. The last-named Roger stood 
steadfast for the Crown during Henry III.’s struggle with his 
barons. He found the fleet horse tliat carried Edward from 
his captivity. He led the rear-guard at Evesham, where his 
marchers hacked the head from earl Simon, and sent it to their 
lady at Wigmore. “ After that victory,” says Eyton, “ no 
privilege, reward or honour was too great for Mortimer to ask.” 
Dying in 1282, he was succeeded by Edmund, the eldest surviving 
son (d. 1304), Roger, a third son, founding the line of Mortimer 
of Chirk. 

By Margaret de Fiennes, a kinswoman of Queen Eleanor of 
Castile, Edmund Mortimer had, with other issue, a son and 
heir, Roger (b. 1287), whose great inheritance was increased 
on his marriage with Joan, daughter and heir of Peter dc 
Gcncville, her grandmother being a co-heir of Lacy. The whole 
of the Geneville lands, with the half of the Lacy fief in England 
and Ireland, came through her to the Mortimers, who now added 
the ca.stlc town of Ludlow' and half Meath to their estates. As 
the king’s lieutenant in Ireland during Edward Bruce’s invasion 
of 1316, Roger Mortimer defeated the Lacys, his wife’s jealous 
kinsfolk, and made her inlieritance secure. With the aid of 
his unde Roger Mortimer of Chirk, he assured the Mortimer 
power on the Welsh marches. During the war with the 
Despensers, the force of the Mortimers was cast against the king 
and his favourites, but after Bridgnorth Castle had been taken 
and fired, unde and nephew submitted and suffered a harsh 
captivity for two years in the Tower of Ix)ndon. The uncle 
died in his prison, whence the nephew made a famous escape 
to France. At the court of Charles IV. the exile met Isaliel, 
the queen of England, and early in 1326 the scandal of her 
close friendship with the lord of Wigmore had reached England. 
When the queen and her mercenaries from Germany and Hainaut 
landed at an English port in September, Mortimer was with her, 
and he followed the flight of the king to Wales. He wa.s among 
the judges of the elder Despenser at Bristol, and of the younger, 
his chief enemy, at Hereford. After the parliament had deposed 
Edward II. and made the young Edward king in his stead, 
Roger, as the queen's paramour, ruled England. Enriched by 
the lands of the Despensers, and by those of the earl of Arundel, 
beheaded at his command, Mortimer, who was created earl of 
March in 1328, never ceased to add greedily to his possessions 
and offices. When he held a Round 'I'able, he summoned to it, 
with the young king and the queen-mother, almost all the 
nobles of the kingdom, and was, says Robert of Avesbury, “ as 
it were, king over them all.” But his fate followed suddenly 
upon these doings. Lanca.ster turned in vain upon the 
aggrandized march-lord, but the young king, impatient of his 
own puppet-like place in Mortimer’s polity, worked secretly and 
surely for his fall. Montague’s men-at-arms entered Notting¬ 
ham Castle by night, and joining the king, seized the favourite 
in his chamber next the queen. Mortimer, jvith the courage 
of his race, turned to bay and struck dead a knight who was the 
king’s steward. But he was hurried to London and condemned 
by the peers; his death followed suddenly. Like any foot-pad, 
he was drawn at the horse-tail to the elms of Tyburn, where 
his body hung two days upon the common gallows. 
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Iramatist, was the author of Columbus, or a World Discovered 
1792); Speed the Plough (1798); The School of Reform,or How 
b Ride a Husband (1^5); A Roland for an Oliver (1819); and 
>ther pieces. 

HORTON, LEVI PARSONS (1824- ), American banker aad 

mlitician, was bom at Shoreham, Vermont, on the i6th of 
Hay 1824.' He was in business at Hanover, New Hampshire, 
n :843 -i 849 and in Boston in 1849-1854. He then became a 
)artner in a New York dry-goods house. He established in 
:863 the banking house of L. P. Morton & Company (dissolved 
899), with a London branch which had Sir John Rose (1820- 
:8M) as its principal member. The American firm assisted 
n funding the national debt at the time of the resumption of 
pe'eie payments, and the London house were fi.scal agents of 
he United States government in 1873-1884, and as such 
•eccived the $15,500,000 awarded by the Geneva Arbitration 
>)iirt in settlement of the “ Alabama Claims ” against Great 
Britain. In 1899 Morton became president of the Morton 
Trust Company in New York Gty. He was a Republican 
epresentative in Congress in 1879-1881, United States minister 
0 France in 1881-1885, vice-president of the United States 
luring the presidency of Benjamin Harrison in 1889-1893, and 
n 1895-1896 was governor of New York, signing as such the 
' Greater New York ” bill and the liquor-tax measure known 
s the “ Raines law.” In 1896 he was a candidate for the presi- 
lentinl nomination in the Republican national convention. 

MORTON, OLIVER PERRY (1823-1877), American political 
eader, “ war governor ” of Indiana, was born in Salisbury, 
Vayne county, Indiana, on the 4th of August 1823. After 
tudying for two years (1843-1845) at Miami University, he 
iractised law at Centerville, Indiana, and in 1852 was judge 
I the sixth judicial circuit of Indiana. In Februar)' 1856 
le was a member of the Pittsburg convention which led to 
he organization of the national Republican party, and in 
he same year he was a candidate fur governor of Indiana; 
le was defeated, but his campaign resulted in the effective 
rganization of the new party in his state. He was elected 
ieutenant-govemor in i860, and when Henry S. Lane (1811- 
881), the governor, resigned, on the i6th of January 1861, 
lorton became governor. In 1864 he was re-elected. In 
aeeting all the extraordinary demands resulting from the 
livil War he displayed great energy and resourcefulness, and 
fas active in thyrarting the schemes of the secessionists in the 
leighbouring state of Kentucky, and of the Knights of the 
lolden Circle, the Order of American Knights, and the Sons 
f liberty (secret societies of Southern sympathizers and other 
pponents of the war) in Indiana. In 1863 a hostile legislature 
ought to deprive him of all control over the militia, and failing 
n this, adjourned without making the appropriations necessary 
ar carrying on the state government. In this predicarrient 
lorton appointed a bureau of finance, and appealed for financial 
id to private individuals, bankers, the cuunti^, and even the 
'ederal government. The response was so prompt that he 
fas able to conduct affairs practically single-handed until 1865, 
fhen a legislature more favourable to his policies assembled, 
n 1865, when Morton had a paralytic stroke and wentto Europe 
or treatment, the president entrusted him with a confidential 
nission to Napoleon HI. concerning the withdrawal of the 
Tench troops from Mexico. Morton resigned as governor in 
anuary 1867 to accept a scat in the United States Senate, in 
fhich he served during the rest of his life. He was recognized 
s one of the leaders of the Radical wing of his party, voting in 
avour of Johnson’s impeachment, and being especially active 
n behalf of negro suffrage. In 1870 Grant offered to appoint 
lira minister to Great Britain, but he declined the honour on 
lerceiving that a Democrat would succeed him in the Senate. 

* His earliest anc»tor in America was George Moart, or Morton 
il. 1624), a merchant of York, England, who seems to have been in 
z>ndon in 1021-1622 as financial agent lor the Plymouth colonists, 
ie published Mourt's Relation, or Journal of Ike Beginning and 
\oceedings of the EiKlish Plantation at Plimoth (1622), apparently 
iritten by William Bradford and Edward Winslow, and went to 
'lymouth, Maas,, in the " Anne ” in 1623. 


He was a candidate for the Republican nomination for the 
presidency in 1876, and at the national convention of his party 
received 124 votes on the first ballot; the nomination, however, 
finally went to Rutherford B. Hayes. He died at Indianapolis 
on the ist of November 1^77. 

See William D. Foulke, Life of Oliver P. Morton (2 vols., Indiana¬ 
polis, 1899), 

HORTON, THOMAS (1564-1659), English bishop, was born 
at York, and was educated at York and Halifax grammar- 
schools and St John’s College, Cambridge, where he became 
fellow on taking his degree. He was ordained in 1592, and 
held the office of university lecturer in logic till in 1598 he 
was presented to the living of Long Marston, Yorkshire. He 
gained a considerable reputation as a Protestant controversialist, 
and published numerous works against Roman Catholicism, 
chief among them being the Apologia catholica (1605) and 
A Catholicke Appeals (1609). He held successively the deaneries 
of Gloucester (1606), Winchester (1609), and a canonry at York 
(1610). In 1616 he became bishop of Chester, in 1618 bishop 
of Lichfield and Coventry, and in 1632 bishop of Durham. On 
the abolition of the episcopate in 1646 he was assigned a pension, 
but it was never paid, and the remainder of his life was passed 
in retirement. 

HORTON, THOMAS (c. 1590-1646), usually called Thomas 
Morton of Merrymount, English adventurer in America, was a 
lawyer of Clifford’s Inn, London, and seems to have practised 
in the west of England. He spent three months in America 
in 1622; returned in 1625, and settled at Mount Wollaston, in 
what is now Quincy, Massachusetts; and in 1626, when most 
of the settlers removed to Virginia, he assumed command of the 
settlement, and renamed it Merrymount.^ Morton, a Royalist 
rake, soon became a thorn in the flesh of the sober colonists at 
Plymouth. On May-Day in 1627 his companions erected a 
May-pole, and, assisted by Indians, indulged in all the revelry 
and licence then customary in England. “ Tlie setting up of this 
May-pole was a lamentable spectacle to the precise Separatists 
that lived at New Plimmouth,” says Morton. “ They termed it 
an Idoll; yea, they called it the Calf of Horcb, and stood at 
defiance with the place, . , . threatening to make it a woefull 
mount and not a merry mount.” In disregard of a royal 
proclamation, Morton sold rum and fire-arms to the natives, 
not only injuring the trade of Plymouth, but also endangering 
the safety of the colonists. Morton was therefore arrested 
and sent to England; and when John Endecott, with a patent 
from the council for New England, arrived soon afterward he 
visited Merrymount, which lay within his jurisdiction, rebuked 
the inhabitants, cut down the May-pole, and renamed the place 
Mount Dagon. In 1629 Morton returned to America, but was 
arrested on trivial charges by the Massachusetts authorities, 
and was confined in the stocks. Later liis house was burned 
and he was sent to England, where he spent a term in the Essex 
gaol. After his release he wrote his New English Canaan (1637), 
in which he describes the Indians and the natural features of 
the country, and heaps ridicule upon the New England colonists. 
In 1643 Morton returned to America. He was imprisoned iu). 
Boston in the following year, and was tried before the genoo^ 
court for complaining against the colony before the Pmr 
Council; he was recommitted to gaol pending the gafj;^|^® 
of further evidence, and after a year’s confinement waspoM 
£100 and relea.sed. He retired to Agamenticus (now York), 
Maine, and in 1646 died poverty-stricken. 

See the New English Canaan, edited by Charles Francis Adams 
(Publications of the Prince Society, vol. ix.. Boston, 1883); C. F. 
Adams, Three Episodes of Massachusetts History (Boston. 1896); 
and, for a more favourable view of Morton, A Few Observations 
on the Prince Society's Edition of the New English Canaan, revised 
and reprinted from the Churchman (New York, 1883)., Morton’s 
adventures have furnished material for Nathaniel Hawthorne's 
short story, The Maypole of Merrymount, and for John Lothrop 
Motley's novels, Morton's Hope (1839) and Merry Mount (1849). 

MORTUARY (Med. Lat. mortuarium, from mortuus, dead), 
of or belonging to the dead, or, in particular, to the buri^ 

‘ In his book Morton indulges his fondness for punning and display 
of Latinity by calling the place More-Mount (Hill by the sea). 
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of Uie dead. The chief modern use of the word is for 
a building in which dead bodies awaiting burial may be 
temporarily kept, for the purpose of inquiry, identification, 
post-mortem examination, &c. But it has also been applied to 
many subjects connected with death and burial. In monastic 
institutions it was the duty of the almoner to send round to 
other monastic houses notice of the death of a member, asking 
for prayers for the soul of the dead. This notice was often 
beautifully illuminated. On being returned with the endorse¬ 
ment of the monastery to which it had been sent, it would be 
copied into the roll. Both the notice and the roll were known 
as a morluarium, or mortuary (sec Abbot F. H. Gasquet’s 
English Monastic Life, 1904). In the English Church a “ mor¬ 
tuary ” was in certain places a customary oblation or offering 
paid out of the estate of a deceased person to the church 
to which he belonged. An act of 1529 (21 Hen. VIII. c. 6) 
limited the amount to be paid in mortuaries, the highest being 
of the value of 10s. in estates above £40. Mortuaries, where 
customary, can only be enforced in the ecclesiastical courts. 
'I'he custom has entirely died out, though claims have been 
made from time to time. 

HORVAN, an elevated region forming the northern continua¬ 
tion of the central plateau of France, and extending over a 
large part of the department of Niivre, and over portions of 
those of Yonne, Cote-d’Or and Saone-et-Loirc. Its area is a 
little over 1000 sq. m. The average elevation is about idoo ft., 
the culminating point the Bois-du-Roi, attaining 2959 ft. it 
is traversed by the Yonne, which has its source on Mt Pr6nelay 
(2789 ft.), by the Cure and by several affluents of the Arroux. 
Geologically it consists chiefly of gneiss and granite. It contains 
much good pasturage and is abundantly wooded, the exploitation 
of its forests affording employment to large numbers of the 
inhabitants. 

MORVI, a native state of India, in Kathiawar, within the 
Gujarat division of Bombay. Area, 822 .sq. m.; pop. (1901), 
87,496, showing a decrease of 17 % in the decade, due to famine; 
estimated revenue, £48,000; tribute, £4000. The chief, whose 
title is Thakur sahib, is a jadeja rajput, of the same clan as 
the rao of Cutch. The chief products are cotton and grain. 
The town of Morvi is situated on the river Machhu, 22 ra. from 
the sea and 35 from Rajkot; jwp. (1901) 17.820. 

MORVILE, HUGH DE, one of the four English knights who 
perpetrated the murder of Becket. He appears in the service 
of Henry II. from 1158. His principal estate was at Burgh- 
on-Sands. After the archbishop’s murder Hugh and his asso¬ 
ciates at first took refuge in Knaresborough Castle; afterwards 
the king sent them to obtain absolution from the pope. The 
story runs that all four were enjoined to go on pilgrimage to 
the Holy Land, but it is not known whether Hugh made his 
expiation in this way. The date of his death is unknown, but 
it was in or before 1202/3, when we find his English lands in 
the hands of his two daughters as co-heiresses. 

See Eyton’s Itinerary of Henry 11 .; Ramsay, Angevin. England. 

MORYSON, FYNES (1566-1630), English traveller and writer, 
was the son of a Lincolnshire gentleman, Thomas Moryson, 
member of parliament for Grimsby. After being educated at 
Cambridge, where he gained a fellowship at Peterhouse, Fynes 
Moryson spent many years in travel on the continent of Europe, 
in Palestine, and in Asia Minor. In 1600 he became secretary 
to Sir Charles Blount, lord-deputy of Ireland, in which country 
his brother, Sir Richard Moryson, held an important government 
appointment. In 1617 Moryson published an account of his 
travels and of his experiences in Ireland, where he witnessed 
O’Neill’s rebellion, in a voluminous work entitled An Itinerary. 
He died on the 12th of February 1630. The Itinerary was 
originally intended to consist of five parts; but only three were 
printed, a fourth being preserved in manuscript in the library 
of Corpus ChrLsti College, Oxford (partially printed in 1903 in 
Charles Hughes’s Shakespeare’s Europe). Another part of the 
Itinerary was republished in 1735 with the title History of Ireland 
1599-1603, with a short Narrative of the State of the Kingdom from 


1169; and in 1890 Henry Morley included in the " Carisbrookc 
Library ” a volume, Ireland under Elisabeth and James I., de¬ 
scribed by Spenser, Sir John Davies and Fynes Moryson. The 
Itinerary is a work of great value to the historian as a truthful 
picture of the social conditions prevailing in Europe at the 
beginning of the 17th century. 

MOSAIC (corresponding to Lat. opus musivum, from Gr. 
/iDurcuiv, an artificial grotto often decorated with mosaics; the 
word is only found in the sense of mosaic in late Greek, which 
generally uses ^^aXoyi;/ia), the fitting together of many, gener¬ 
ally small, pieces of marole, opaque glass, coloured clays, or 
other substances, so as to form a pattern. 

Ancient Mosaic .—^The earliest existing specimens of mosaic 
belong to one of the less important branches of the art—narhely, 
the ornamentation on a small scale of jewelry, ivory thrones, 
and other furniture, or more rarely of some daborate archi¬ 
tectural ornament. Most of this sort of mosaic resembles in 
execution what are called cloisonnd enamels. In the Louvre 
and in the British Museum are preserved some very beautiful 
ivory carvings in low relief, some from Nineveh and others from 
Egypt, in which figures of deities, ornaments foamed of the lotus 
and papyrus plants and royal cartouches are emiched by small 
pieces of glass or lapis-lazuli and other gem-like stones, which 
arc let into holes made in the ivory. Each minute piece is 
separated from the next by a thin wall or cloison of ivory, about 
as thick as cardboard, which thus forms a white outline and 
sets off the brilliance of the coloured stones. 

Excavations at Tel-el-Yehudia in Lower Egypt have brought 
to light some mosaics on a larger scale, but treated in the same 
way. These are caps of colunuis, wall tiles, and other objects, 
cither of white, limestone or earthenware, in which designs, 
chiefly some forms of the papyrus, are formed by bits of glass or 
enamelled earthenware, let into a sinking in the tile or column. 
This form of mosaic was employed by the Greeks; the Erech- 
theum at Athens, built in the middle of the 5th century b.c., 
had the bases of some of its white marble columns ornamented 
with a plait-lik£ design, in which pieces of coloured glass were 
inserted to emphasize the main lines of the pattern. 

Another, quite difierent, sort of mosaic was known to the 
Egyptians of the Ptolemaic and Roman periods. This is made 
entirely of glass and is extremely minute. The finest known 
specimen is in the British Museum: it is a small tablet aiwut 
J in. square, apparently the bezel of a ring, on which is repre¬ 
sented the sacred hawk—every feather on the bird’s wing 
being produced with a great number of colours and tints, each 
quite distinct, and so minute that a strong magnifying glass is 
required to distinguish its details. 

The way in which this mosaic was produced is extremely 
ingenious. Numbers of long sticks of various-coloured glass 
were arranged in such a way that their ends produced the 
figure of the hawk; other sticks of blue glass were placed all 
round so as to form the ground. The whole bundle of sticks 
of glass when looked at endwise now presented the figure of the 
hawk with a blue background, immensely larger than it after¬ 
wards became. The bundle* was then heated till the sticks 
melted togetlier, and the whole thick rod, softened by fire, 
was drawn out to a greatly diminished thickness. A slice of 
the rod was then cut off and its faces polished—the design, 
much reduced in size, of course being equally visible at both 
sides of the slice; and thus the microscopic minuteness of the 
mosaic was produced with astonishing delicacy and refinement; 
many slices, each showing the same mosaic, could be cut from 
the same rod. 

Far more important was the use of mosaic on a large scale, 
either for pavements or for walls and vaulted ceilings. We are 
told by Pliny (H. N. xxxvi. 184) that the practice of decorating 
pavements “ after the fashion of painting ” was due to the 
Greeks, and there is no rea.son to doubt th| truth of this state¬ 
ment, although no mosaic pavement discovered in Greece can 
be dated with certainty to a period preceding the Roman occupa¬ 
tion. This is true even of the pavement in the temple of Zeus 
at Olympia (fig. i; Olympia, BaudenkmMer, vol. ii. pi. cv.). 
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The simplest classificatioB of mosaics is that of GaucWer 
(Daremberg and Saelio, DicHonnaire <Us andquitis, s.n. “ Musi- 
vum Opus ”), who distinguishes the following;— 

0. Opus tesseUaium, consisting of cubes of marble or stone, 
regularly disposed in simple patterns. This was largely used 
for pavements, especially in Roman times. 

b. Opus vermieula/um, consisting of cubes (not always r^- 
larly shaped) generallv of coloured marble ’ or more precious 



Fig. I.— Creek Pavement trom the Temple oi Zeus at Olympia, 


materials, when these were obtainable, disp^d so as to obtain 
a pictorial effect. The art of mosaic is mainly concerned with 
this branch of work. 

e. Opus musivttm, properly applied to the mosaic decoration 
of walls and vaulted ceilings (ramfrae), in which cubes of glass 
or enamel were used. The glass was rendered opaque by the 
addition of oxide of tin, and coloured with other metallic oxides; 
when melted it was cast into flat slabs, generally about ^ in. 
thick, and then broken into small rubes. 

d. Opus sorttlf, a species of marqueterie in marble or other 
coloured materials used to produce pictures and patterns. 
Under the later empire a particular variety of this, called opus 
dtxandritium “ mainly composed of porphyry, red and green,® 
was much in use. 

Judging from the description given by Vitruvius (vii. i), and 
an examination of numerous specimens of Roman tessellated 
mosaics, the process of mamifarture was the following. The 
earth was first carefully rammed down to a firm and even surface; 
on this was laid a thick bed of stones, dry rubbish, and lime, 
called “nidus,” from 6 to 9 in. deep, and above this another 
layer, 4 to 6 in. thick, called “ nucleus,” of one part of lime 
to three of pounded brick, mixed with’water; on this, while still 
soft, the pattern could be sketched out with a wooden or metal 
point, and the tesserae or small bits of marble stuck intb it, with 
their smoothest side uppermost. Lime, pounded white marble, 
and water were then mixed to the insistency of cream, forming 
a verv hard-setting cement, called marmaraittm.' This cement, 
while fluid, was poured over the marble surface, and well brushed 
into all the interstices between the tesserae. When the concrete 
and cement were both set, the surface of the pavement was 
nibbed down and polished. 

The usual Roman pavement was made of pieces of marble, 
averaging from half to a quarter of an inch square, but rather 

I In the iesvpruspccous provinces oi the empire, such as Britain, 
these costly .nmeriaU could not be obtained, and native sandstone, 
&e., was ui^.’ •• 

■ The biogeaptieT of Severos Alexander {Hist. Aug., c. Dg. 7I 
attributes the unvontion oi opus aUxaudrmum to that emperor; 
hot tnis is clearly a false derivation. This technique was doubtless 
invented at Alexandria. 

• This latter is oitea, but wteOBl y, called serpentine. 


irregular in shape. A few other, but quite exceptional, kinds of 
mosaic pavements have been found, such as that at the Isola 
Fomese, 9 m. from Rome, made of tile-like slabs of gi^ 
glass, and a fine “ sectile ” pavement on the Palatine Hill, 
made of various-shaped pieces of gloss, in black, white, and 
deep yellow. In some cases—e.g. in the “ House of the Faun ” 
at Pompeii—glass tesserae in small quantities have been 
mixed with the marble ones, for the sake of greater brilliance 
of colour. 

Few countries are richer than England in remains of Roman 
mosaics; the great pavements of York, Woodchester, Cirencester, 
and many other places are os elaborate in design and as skilfully 
executed as any that now exist even in Rome itself. In what¬ 
ever country these mosaics are found, their style and method 
of treatment are always much the same; the materials only of 
which the tesserae are made vary according to the stone or 
marble supplied by each country. In England, for instance, 
limestone or chalk often takes the place of the white marble 
so common in Italian and North African mosaics; while, instead 
of red marble, a fine sort of burnt clay or red sandstone is 
generally used; other makeshifts had to be resorted to, and 
many of the Romano-British mosaics are made entirely without 
marble. It is perhaps partly owing to the great wealth of 
Northern Africa in marbles of many colours and of varying 
shades that the finest of all Roman mosaics have been found 
in Algeria and Tunis, especially those from Carthage, some of 
which have been brought to the British Museum. (See Archaeo- 
logia, xxxviii. 202.) 

'I’he range of colour in the marble tesserae is very great, and 
is made use of with wonderful taste and skill: there are three 
or four different shades of red, and an equal number of yellows 
and greens, the last colour in all its tints being almost peculiar 
to this part of Africa, and one of the most pleasant and har¬ 
monious in almost any combination. Deep black, browns and 



VlG. 2 .— Part of a Persian’s Head from the Battle of Issus; 
full sue. 


bluish-greys are also abundant.. The mosaics from .Carthage 
are no less excellent in design than in the richness and beauty of 
their materials. Large spaces are filled gr^d sweeping 
curves of acanthus and other leaves, drawn with wonderful 
boldness and freedom of hand, and varied with great wealth of 
invention. Without the use of very small tesserae, much rich¬ 
ness of effect is given by gradations of tints, suggesting light and 
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shade, without a painful attempt to represent actual relief. 
The colours of the marbles used here and elsewhere by the 
Romans are so quiet and harmonious that it would have been 
almost impossible to produce with them a harsh or glaring 
design, and when used with the skill and strong artistic feeling 
of the mosaic workers at Carthage the result is a real masterpiece 
of decorative design. 

The finest of the later examples in Rome is that which decorates 
the vault of the ambulatory of the circular church of S. Costanza, 
built by Constantine tlic Great, outside the wails of Rome. This 
very interesting mosaic might from its style and materials have been 
executed in the ist century, and is equal in beauty to any work of 
the kind in Italy. It shows no trace whatever of the Byzantine 
influence which, in the next century, introduced into Italy a novel 
Btvle of mosaic, in raateriab of tlie most glittering splendour. Sur¬ 
vivals of tliis classical style of mosaic are found in North Airica and 
the East. At Kabr-Hiram, near Tyre, Renan discovered among 
the ruins of a small three-apsed Christian church of the 4th centurj’ 
A.D. a fine mosaic pavement, covering the nave and aisles, thoroughly 
classical in style, A very similar mosaic, of about the .same date, 
was discovered at Nehi Yflnas, near Sidon. 

Medieval Mosaics. —'J'hcse may be divided into four principal 
classes: (1) those used to decorate walls and vaults, made of 
glass cubes; (2) tliose for pavements, made of marble, partly in 
large shaped pieces, and partly in small tesserae; (^) glass in 
small pieces, either rectangular or triangular, used to enrich 
marble pulpits, columns, and other architectural features; (4) 
wood mosaics. 

I. In the Byzantine period the glass cube mosaic was exclu¬ 
sively employed in mural decoration. At first natural colouring 
was used, and backgrounds, if not in local colour, were generally 
blue; but the use of gold, both for backgrounds and for the high 
lights on drapery, &c,, gradually prevailed. Owing to the 
intense conservatism of Byzantine art, no regular stages of 
progression can be traced in this class of mosaic. Some of the 
5th-rentury mosaics at Ravenna are, in every way, as fine as 
those of the izth, and it was not till the end of the 13th century 
that any important change in style took place. The mosaics of 
the 9th century are inferior in drawing and general treatment to 
those both of the earlier and later time, while in Italy at least 
this art was almost entirely extinct during the 10th and iith 
centuries. Extreme splendour of colour and jewcl-lUcc brilliance 
combined with the most stately grandeur of form are the main 
characteristics of this sort of decoration. 

A ■' majesty," or colossal central figure of Christ with saints 
slanding on each side, is the most frequent motive. In many 
cases, especially in the 5th and 6th centuries, Christ was represented 
as a lamb, to whom the twelve apostles, in the form ot sheep, are 
paying adoration. Christ, the Good Shepherd, is sometimes de¬ 
picted as a beardless youth, seated among a circle of sheep—the 
treatment of the motive being obviously taken from Pagan represen- 
tation.s of Orpheus playing to the boasts. The tomb of Galla 
Placidia has a good example of this subject, with much of the old 
Itoman grace m the drawing and composition. Frequently the 
Virgin Mary, or tiha pation salat of the chipth, occupiea tho central 
space in the apse, with ranges of other saints on each side. 

Tho " Doom,” or Ijist Judgment, is a iavourite subject for domes 
and saactuary arches; the’Florence baptistery hta one of the grandest 
mosaic pictures of this subject, executed in the t3tb century. The 
earlier baptisteries usually have the scene of Christ's baptism—the 
river Jonhui being sometimes personified in a very classical maaner, 
as an old man with flowing bearil holding an urn from which a 
stream pours forth. S. Vitale at Ravenna has in the sanctuary a 
very interesting representation of Justinian and his empress Tlieo- 
dora (see fig. 3), attended by a numerous suite of courtiers and todies; 
these mpsmes arc certainly of the 6th century, and may be contem¬ 
porary with Justinian, though the fact that he and Theodora 
are saoh represented with a circular nimbus appears to indicate that 
they were not then ahve. 

In mosaics of the best perioite the treatment of the terms 
and draperies is broad and simple, a just amount of r^ef being 
expressed ddScate gtadatmas oi tints. In monies of the 
9th centuiy the drawing is very awkward, and the folds of the 
robes arc rudely expressed in outline, with no suggestion of light 
and shade. 

A further application of this work was to the decoration of 
broad bands over the columns of the nave, as at S. Maria Maggiore 
in Rome, 4th century, and in the two churches of S. ApoUinare 
at Ravenna, 6th century. In some cases almost the whole 
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interior of the church was encrusted in this magnificent way, 
as at Monreale Cathedral, the Capella Falatina of Palermo, and 
S. Mark’s at Venice. 

In these cbnrches the mosaics cover soffits and angles entirely, 
afid give the effect of a mass of solid gold and colour producing 
the utmost conceivable spilendour of decoration.’ In many 
cases vaulted ceilings were covered with these mosaics, as the 
tomb of Galla Placidia, a.d. 450, and the two baptisteries at 
Ravenna, 5th and 6th centuries. For exteriors, the large use 
of mosaic was usually confined to the west facade, as at 
S. Miniato, Florence; S. Maria Maggiore, Rome; and S. Mark’s, 



Fio. 3.—Mosaic of Theodora and Attendants, iiom S. Vitale, 
Kavenna; over life si/::i, 

\ cnicc. In almost all cases the figures are represented on a 
gold ground, and gold is freely used in the dresses and ornaments 
—rich jcv/els and embroidery being represented in gold, silver, 
sparkling reds, blues and other colours, so as to give the utmost 
splendour of effect to the figures and their drapery. 

The revival of the art of painting in Italy and the introduction 
of fresco work in the 14th century gave the deathblow to the 

’ Unfortunately the world-wide fame of S. Mark’s and the other 
qreat churches of Italy has subjected these extraordinary works to 
the fatal process of " restoration," and wherever any sign of decay 
ill tho cement backing (the tesserae themselves are quite indestruct¬ 
ible) has given the least excuse the '' restorers ” have destroyed 
whole masses of ancient work, and supplied its place with worthless 
modern copies. The mosaics of the S. Mark’s baptistery, and of the 
apses at S. Miniato, at Pisa, and many other places have iu this way 
been wantonly renewed in recent timds. 
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true art of wall-mosaics. Though at first the simple and archaic 
style of Ciraabue and his pupils Jacopo da Turrita, Giotto, and 
Taddeo Gaddi was equally applicable to painting or mosaic, yet 
soon the development of art into greater realism and complexity 
required a method of expression unfettered by the necessities 
and canons of mosaic work. Pietro Cavallini, a Roman artist, 
was one of the last who worked according to the old traditions. 
His mosaic of the birth of the Virgin in S. Maria in Cosmedin, 
Rome, executed about the middle of the 14th century, is not 
without merit, though his superior knowledge of form 1^ only 
caused his composition to be somewhat feeble and insipid com¬ 
pared with the works of the earlier artists. Even in the 15th 
century a few good mosaics were produced at Venice and else¬ 
where. The mosaics from Titian’s pictures on the west end of 
S. Mark’s at Venice, Raphael’s in the Chigi Chapel in S. Maria 
del Popolo, and many large pictures in S. Peter’s in Rome are 
the most striking examples of these. 

The following list, in chronological order, comprises a selection 
irnm among the most important glass wall-mosaics during the 
period when mosaic-working was a real art.* 

■ Century. 

Rome. S. Costanxa. 

S. Maria Maggiore—square panels over the 
columns of the nave. 

S. l^idensiana. 

S. Giovanni in Laterano—chapel of SS. Rufina c 
Seoonda. 

Naples, S. Restituta—baptistery. 

jih Century. 

Kaveuna, Orthodox Baptistery—vault. 

Tomb of Galla Placidm—vault, 4^0. 

Archbishop’s Chapel—vault. 

Rome. S. Paolo fuori le roura—triumphal arch. 

S. Ma^ Maggiore—square pictures over nave 
columns, and triumphal arch (?) 

S. ^bina—figures on west wall. 

Milan. S. Ambrogio, Chapel of S. Satiro—-vault. 

Fundi. Cathedral—apse. 

Nola. Cathedral—apse. 

6 tli Century. 

Ravenna, Arian Baptistery—vault, 

S. ApoUinare Nuovo—apse and nave, with gth- 
oentury additions. 

S. Vitale—apse and whole sanctuary, c. Sil. 

S. ApoUinare in Qaase—apse and nave, 549. 

Rome. SS. Cosmas and Damian—apse. 

Milan. S. Lorenzo, Clumel of S. Aquiliniis—vault. 

Constantinople. S. Sophia—walls and vault, c. 550. 

Thessalonica. Church of St George—apse, iSc.; and S. Sophia— 

dome and apse. 

Trebieond. S. Sophia—apse. 

jth Century. 

Rome. S. Agnese fuori le mura—apse, 6a6. 

S. Teodoro. 

B. Stefano Rotondo. 

S. Venanzio, baptistery of Lateran. 

Jerusalem. " Dome of the Rock ’’—arches of ambulatory, 
688 . 

8 th Century. , 

Rome. Baptistery of S. Giovanni in Laterano- 

SS. Nereus and AchiUes. • ^ 

Jerusalem. Mosque of Al-Aksa—on dome. 

'Mount Stnai. Chapel of the Transfiguration. 

fftk Century. 

Rome. S. Cecilia in Trastevere—apse. 

S. Marco—apse. 

S. Maria della Navicella— apse, and " Chapel of 
the Cfllumn." 

S. Prassede—triumphal arch. 

Milan. S. Ambrogio—apse, 832. 

lath Century. 

Cordova. Mihrab (sanctuary) of Mosque. 

iilh Century. 

Jerusalem. " Dome of the Rock ”—base of cimla, 1027. 

Constantinopte. CJiurch of S, Saviour—walls and domes. 
isth Century. 

Venice. S. Mark's—narthex, apse and waUs of nave and 

aisles. ___, 

' It must be rememliered that the earlier mosaics have in most 
cases suffered much from restoration. 


Capua. Cathedral—apse. 

Torcello. Cathedral—apse. 

Murano. ^thedral—apse. 

Salerno. Cathedral—apse. 

Palermo. Capella Palatina, begun 1132— the whole waUs. 

Church of La Martorana—vault. 

Monreale. CathedrsJ—the whole waUs, ii 70-1190. 

Bethlehem. Church of the Nativity, 1169. 

Cejalu. Cathedral—apse, 1148. 

Rome. S. Clemente—apse. 

S. Francesca Romana—apse. 

S. Maria in Trastevere—apse, 
ijth Century. 

Florence. Baptistery vault, begun c. 1225 by Fra Jacopo. 

S. Miniato—apse arid west front. 

Rome. S, Paolo fuoti le mura—apse. 

S. Clemente—triumphal arch, 1297. 

S. Giovanni in Laterano—apse by Jacopo da 
Turrita, 1290. 

S. Maria Maggiore—apse and west end by Jacopo 
da Turrita and Taddeo Gaddi. 

S. Maria in Trastevere—apse by Pietro Cavallini, 
1291. 

/.fill Century. 

Florence. Baptistery, finished by Andrea Tafi. 

Pisa. Cathedral—east apse by Cimabue, 1302, north 

and south apses by his pupils. 

Rome. S. Peter’s—navicella, in atrium by Giotto. 

S. Maria in Cosmedin on walls by Pietro 
Cavallini, c. 1340. 

Venice. SS. Giovanni e Paolo—in arch over efligy of 

Doge Morosini. 

The Byzantine origin of these great wall-mosaics, wherever they 
are found, is amply proved both by internal and documentary 
evidence. The gorgeous mosaics of S. Sophia and S, Saviour’s in 
Constantinople, (ith century, and the later ones in the monasteries 
of Mount Athos, at Salonica and at Daphne near Athens, are identical 
in style with those of Italy of the same date. Moreover, the even 
more beautiful mosaic work in tlic " Dome of the Rock " at 
Jerusalem, 7th and nth centuries, and that in the sanctuary of the 
great mosque of Cordova, of the iotli century, are known io be the 
work of Byzantine artists, in spite of their thoroughly Oriental 
design. TTie same is the case with the rarer mosaics of Germany, 
such as those in S. Ctereon at Cologne and at Parenzo. 

A very remarkable, almost unique, specimen of Byzantine mosaic 
is now preserved in the " Opera del Duomo," Florence. This is a 
diptych of the nth century, of extremely minute, almost micro¬ 
scopic work, in tesserae of glass and metal, perhaps the only example 
of tesserae made of solid metal. It has figures of saints and inscrip- 
tion.s, each tessera being scarcely larger than a pin’s head. I his 
beautiful diptych originally belonged to the imperial chapel in 
Constantinople, and was brought to Florence in the 14th century. 

2. The second medieval class, mosaic pavements, though of 
great beauty, are of less artistic importance. This so-called 
opus alexandrinum is very common throughout Italy and in 
the East, and came to greatest perfection in the 13th century. 
It is made partly of small marble tesserae forming the main 
lines of the pattern, and partly of large pieces used as a ground 



Fig. 4.—Marble Mosaic at Monreale Cathedral. 

or matrix. It is generally designed in large flowing bands 
which interlace and enclose circles, often of one stone sliced 
from a column. The finest example is that at S. Mark’s, Venire, 
of the 12th century. The materials are mainly white marble, 
with green and red porphyry, and sometimes glass. 
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shade, without a painful attempt to represent actual relief. 
The colours of the marbles used here and elsewhere by the 
Romans are so quiet and harmonious that it would have been 
almost impossible to produce with them a harsh or glaring 
design, and when used with the skill and strong artistic feeling 
of the mosaic workers at Carthage the result is a real masterpiece 
of decorative design. 

The finest of the later examples in Rome is that which decorates 
the vault of the ambulatory of the circular church of S. Costanza, 
built by Constantine tlic Great, outside the wails of Rome. This 
very interesting mosaic might from its style and materials have been 
executed in the ist century, and is equal in beauty to any work of 
the kind in Italy. It shows no trace whatever of the Byzantine 
influence which, in the next century, introduced into Italy a novel 
Btvle of mosaic, in raateriab of tlie most glittering splendour. Sur¬ 
vivals of tliis classical style of mosaic are found in North Airica and 
the East. At Kabr-Hiram, near Tyre, Renan discovered among 
the ruins of a small three-apsed Christian church of the 4th centurj’ 
A.D. a fine mosaic pavement, covering the nave and aisles, thoroughly 
classical in style, A very similar mosaic, of about the .same date, 
was discovered at Nehi Yflnas, near Sidon. 

Medieval Mosaics. —'J'hcse may be divided into four principal 
classes: (1) those used to decorate walls and vaults, made of 
glass cubes; (2) tliose for pavements, made of marble, partly in 
large shaped pieces, and partly in small tesserae; (^) glass in 
small pieces, either rectangular or triangular, used to enrich 
marble pulpits, columns, and other architectural features; (4) 
wood mosaics. 

I. In the Byzantine period the glass cube mosaic was exclu¬ 
sively employed in mural decoration. At first natural colouring 
was used, and backgrounds, if not in local colour, were generally 
blue; but the use of gold, both for backgrounds and for the high 
lights on drapery, &c,, gradually prevailed. Owing to the 
intense conservatism of Byzantine art, no regular stages of 
progression can be traced in this class of mosaic. Some of the 
5th-rentury mosaics at Ravenna are, in every way, as fine as 
those of the izth, and it was not till the end of the 13th century 
that any important change in style took place. The mosaics of 
the 9th century are inferior in drawing and general treatment to 
those both of the earlier and later time, while in Italy at least 
this art was almost entirely extinct during the 10th and iith 
centuries. Extreme splendour of colour and jewcl-lUcc brilliance 
combined with the most stately grandeur of form are the main 
characteristics of this sort of decoration. 

A ■' majesty," or colossal central figure of Christ with saints 
slanding on each side, is the most frequent motive. In many 
cases, especially in the 5th and 6th centuries, Christ was represented 
as a lamb, to whom the twelve apostles, in the form ot sheep, are 
paying adoration. Christ, the Good Shepherd, is sometimes de¬ 
picted as a beardless youth, seated among a circle of sheep—the 
treatment of the motive being obviously taken from Pagan represen- 
tation.s of Orpheus playing to the boasts. The tomb of Galla 
Placidia has a good example of this subject, with much of the old 
Itoman grace m the drawing and composition. Frequently the 
Virgin Mary, or tiha pation salat of the chipth, occupiea tho central 
space in the apse, with ranges of other saints on each side. 

Tho " Doom,” or Ijist Judgment, is a iavourite subject for domes 
and saactuary arches; the’Florence baptistery hta one of the grandest 
mosaic pictures of this subject, executed in the t3tb century. The 
earlier baptisteries usually have the scene of Christ's baptism—the 
river Jonhui being sometimes personified in a very classical maaner, 
as an old man with flowing bearil holding an urn from which a 
stream pours forth. S. Vitale at Ravenna has in the sanctuary a 
very interesting representation of Justinian and his empress Tlieo- 
dora (see fig. 3), attended by a numerous suite of courtiers and todies; 
these mpsmes arc certainly of the 6th century, and may be contem¬ 
porary with Justinian, though the fact that he and Theodora 
are saoh represented with a circular nimbus appears to indicate that 
they were not then ahve. 

In mosaics of the best perioite the treatment of the terms 
and draperies is broad and simple, a just amount of r^ef being 
expressed ddScate gtadatmas oi tints. In monies of the 
9th centuiy the drawing is very awkward, and the folds of the 
robes arc rudely expressed in outline, with no suggestion of light 
and shade. 

A further application of this work was to the decoration of 
broad bands over the columns of the nave, as at S. Maria Maggiore 
in Rome, 4th century, and in the two churches of S. ApoUinare 
at Ravenna, 6th century. In some cases almost the whole 


88s 

interior of the church was encrusted in this magnificent way, 
as at Monreale Cathedral, the Capella Falatina of Palermo, and 
S. Mark’s at Venice. 

In these cbnrches the mosaics cover soffits and angles entirely, 
afid give the effect of a mass of solid gold and colour producing 
the utmost conceivable spilendour of decoration.’ In many 
cases vaulted ceilings were covered with these mosaics, as the 
tomb of Galla Placidia, a.d. 450, and the two baptisteries at 
Ravenna, 5th and 6th centuries. For exteriors, the large use 
of mosaic was usually confined to the west facade, as at 
S. Miniato, Florence; S. Maria Maggiore, Rome; and S. Mark’s, 



Fio. 3.—Mosaic of Theodora and Attendants, iiom S. Vitale, 
Kavenna; over life si/::i, 

\ cnicc. In almost all cases the figures are represented on a 
gold ground, and gold is freely used in the dresses and ornaments 
—rich jcv/els and embroidery being represented in gold, silver, 
sparkling reds, blues and other colours, so as to give the utmost 
splendour of effect to the figures and their drapery. 

The revival of the art of painting in Italy and the introduction 
of fresco work in the 14th century gave the deathblow to the 

’ Unfortunately the world-wide fame of S. Mark’s and the other 
qreat churches of Italy has subjected these extraordinary works to 
the fatal process of " restoration," and wherever any sign of decay 
ill tho cement backing (the tesserae themselves are quite indestruct¬ 
ible) has given the least excuse the '' restorers ” have destroyed 
whole masses of ancient work, and supplied its place with worthless 
modern copies. The mosaics of the S. Mark’s baptistery, and of the 
apses at S. Miniato, at Pisa, and many other places have iu this way 
been wantonly renewed in recent timds. 
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Modem Moiak .—The art of mosaic for mural decoration has 
never been deeply implanted in the artistic sensibilities of the 
north of Europe, nor has it been employed much either in 
France, or Germany, or England. It ceased to be generally 
adopted in Italy when fresco, oil and tempera painting came 
into vogue. Gothic architecture is ill-suited to it.s robust claims 
as a decorative art; and the incoming fashion for the latest 
and least interesting development of classical architecture, 
“ Paliadian,” divorced not only it, but mural painting also, 
from all architectural schemes. To be properly consequent 
and effective, buildings, ecclesiastical or public, should be 
constructed with the intention of being covered almost entirely 
by posaics, which demand rich environment, marble or other 
colour; mosaic is essentially a colour medium. It, is therefore 
scarcely surprising that when mural decoration became pre¬ 
eminently pictorial, and gestures and expression grew compli¬ 
cated, elaborate, and naturalistic, an art limited in its powers 
of presenting such manifestation of realistic design was relegated 
into the limbo of obscurity. 

There are no instances of the use of mosaic in England after 
the Roman oc(?upalion. The Normans, who derived it from 
the Greeks and Saracens, and adopted it in Sicily, did not import 
it either to France or England. Although English churches, 
and French also, were highly decorated with polyclmomy from 
early times up to the i6th century, there is no evidence of mosaic 
ever having been used. The revival of a school of mosaicists in 
Rome during the 17th century, employed in the decoration of 
St Peter’s, and here and there sparsely engaged in other churches, 
led to the idea which Wren would have carried into effect, 
namely, making use of mosaic for the catliedral of St Paul's in 
London; but his scheme, if it was ever really entertained, was 
not carried out, as we all know; and the art, which might have 
become the fashion in England, remained an exotic. Even 
late into the years of the iqtli century mosaic decoration was 
regarded by classical purists as a barbarous art, and the glorious 
decorations in that material to be-seen in Sicily, Italy, Greece, 
Asia Minor and Ru.ssia were disregarded as works of high art. 
They were in many cases cut out to provide room for extravagant 
and vulgar designs in fresco or tempera, unmeaning, undeco- 
rative, and wholly abominable as decoration. Those Roman 
mosaics over the altars in St Peter's, being copies of celebrated 
oil pictures, while they cannot be denied excellence as such and 
marvellous dexterity, reveal the worst possible taste, for they 
attempt to represent adequately, in cubes, touches of the brush 
which were spontaneous, fluid, thick and thin, and as sensitive 
and spontaneous as the finger pressure on the violin string, so 
accurate that the least deviation from ab.solute position produces 
discord. 

The restrictions on mosaic are many, and some are obvious. 
In the first place, mo.saic is not suited tor a small scale of design. 
It is true that in the Opera del Duomo in Florence there is a 
miniature mosaic (executed in the 12th century)«f extraordinary 
txauty, which must have taken a lifetime to execute;-but still 
this remains a curiosity, a bit of craftsmanship ratltcr than a 
great work of art. There is also a copy of Mr Holman Hunt's 
“ Finding the .Saviour in the Temple,” executed Ihr Clifton 
College by assistants in Messrs Powell's establishment in WTiile- 
friars, London; it is admirably done, no doubt, but it.is a long 
way behind the original, whieh is a design wholly ill adapted 
to mosaic. There are several other instances, notably one by 
Mr H. Holiday of “ The Last Supper,” where mosaic has been 
employed to translate a beautiful design which would have been 
more satisfactorily executed either in oil or water colours. The 
primal iind most obvious limitation is in matters of detail— 
detail as regards a multiplicity of forms, many gradation.s 
eitlier of colour or tone and naturalistic accidents. In this 
respect good mosaic is like good basso relievo •, it is accomplished 
by firmly pronotmted outlines, unconfused masses, large planes 
unbroken up by small adjuncf8,and generalized and convention¬ 
alized forms and simple colour. So all small curves, as well as 
small tints, should be elinfinated, becaiKe it Ls not in the nature 
of the material to do them justice. One can scarcely conceive 


a choice less happy for mosaic than the centre group taken out 
of the upper portion of the Disputa fresco in the Vatican by 
Raphael, yet Hiis florid piece of work, so facile in creation, was 
chosen to be executed on the eastern wall of the morning chapel 
in St Paul’s. , 

It is useless to illustrate the many similar mistakes that have 
been made. They were made in some of the earlier work in 
the clioir of St Paul's. The best example of mosaic on a small 
scale is in Ravenna, the tomb of Galla Placidia; tlie best upon a 
large scale is the great Christ at the east end of the cathedral at 
Monreale. Tliese two works absolutely justify the means to Uie 
end. Interesting are the designs made by Sir Edward Ilume- 
Jones for the mosaics for the American church in Rome, but the 
execution and colour are alike monotonous. The cathedral of 
Chester contains a series of mosaic pictures designed by Mr 
Clayton. The Guards' chapel in St James’s is adorned likewLsc 
by the same artist, under the direction of the late Sir Arthur 
Biomficld. In the chapel for the school at Giggleswick are 
mosaics designed by T. G. Jackson, R.A., iulmirably and broadly 
treated in true mosaic character; Uiesc were executed in situ, 
and not, according to the modem habit, upon paper, away from 
their environment and by a foreign firm. Those mosaic pictures 
which are placed in niches in the great gallery of South Ken¬ 
sington Museum are failures qua mosaic, though the designs in 
many instances are fine, notably those by Lord Leighton and 
Yul Prinsep; but their execution is uninteresting, brause the 
cubes are laid .so flatly and so evenly that they suggest an oil 
picture applique upon a flat grouitd. 

Messrs Powell have been employed on several occasions to 
decorate churches with mosaic. ITus firm has adopted the old 
style, and rejected the new one initiated by Dr Salviati of Venice. 
If we observe the surface of a fine Greek mo.saic, such as that of 
Andrea Tafi in the Baptistery of Florence, or the few remains 
of unrestored mosaic in St Mark’s, Venice, or indeed other works 
scattered over Italy, we .shall see that it is roug^, not smooth; 
tiiat the cubes arc irregular in shape; that there is always a 
space of the ground colour left, red or white, and visible between 
each cube. In modern mosaic, with rare exceptions, restoration 
or other, the cubes have been jammed up closely together, and the 
surface is as smooth as a piece of paper; thereby is engendered 
a mechanical and uninteresting surface, over which light plays 
with monotony, and hence that brilliant and scintillating effect 
so essentially the character of true mosaic is absent. This 
defect—and it is a grave one—is evident in the works in mosaic 
more or less recently set up in Paris, notably in the apse of the 
Pantheon, the east end of the Madeleine, and the vaulting of 
the great staircase of the Louvre. Those in the apse are finely 
designed, but scarcely look like mosaic, those in tjie Madeleine 
still less so, and the last not at all. 

The artist who designs for this material must set aside all the 
principles he has learned to estimate in paint, either of oil or 
tempera. As an instance of a painter, pre-eminently delicate in 
his colour and tone, failing as a mosaic designer we may quote 
Cimabue, whose beautiful designs in the cathMlral at Pisa would 
have been far more effective had the artist painted them upon 
the wall with the medium in the requirements of which be was 
so great a master. The same criticism may a[^y to the mosaics 
in recent years set up on the west front of Santa Maria del Fiore 
in P'lorence. The very first principles which go to make a fine 
picture arc just those which should be avoided in mosaic— 
elaborate modelling, delicate transitions of light and shade and 
picturesque effects of dark and light, materialistic resemblance 
indeed. The designer for mosaic should ever bear in mind his 
material, and in his designs for it he should accentuate those 
characteristics which belong essentially and specifically to 
mosaic and to no other technique. If he is a painter^ he must 
forget his lessons in that art and take up with new ones—those 
which teach broad masses of colour obtained in lines. He will 
find that effects gained by a technique employed in oil colour 
look bald and ridiculous when translated into mosaic. Water¬ 
colour and pastel are by far the best media for cartoons to be 
copied in mosaic. Wc do hot know how these were executed 
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in ancient days; probably the design was drawn on the wall, and 
there were no cartoons. The master not only invented, but he 
was the master-workman also, and that is how it should be. 
The probability is that the custom of drawing the design upon 
the wall practised by the early freseanti was the survival of a 
method adopted by the mosaicists, just as their method repeated 
that of Roman and Greek wall-painters. Of course this direct 
method leads to a large style, a style harmonizing with environ¬ 
ment, scale, &c.; the tendency is to draw large in a large building, 
to draw small in a small one. Anyhow, this is quite certain, that 
all the fine Byzantine and 13th-century mosaics, as well as wall 
paintings, were executed in situ and not away, as was the usual 
custom in England and elsewhere until recently. 

Mr Harry Powell has permitted the writer to make use of 
some of his reflections upon the mosaicist’s art in the following 
notes. The mosaicist should not separate the artistic from the 
technical details of his craft. He must study not only the 
decorative effect, form, colour and spacing of his design, but 
the surface to be covered as well as the materials with which he 
builds. 

Surface .—Good brick-work, the mortar joints slightly cut back, 
utfords the best foundation ior mosaic. The hollow and sliarp- 
edged joints provide a key for the cement into which the cubes 
will be set, and they diminish the risk of sagging, a not uncommon 
event if the cement is not welded to the wall by being well pressed 
into the joints. If the mosaic is to be apphed on stone, the stone 
must be notched and well roughened to provide support. Whether 
the surface is brick or stone, it must be well saturated with boiled 
oil to prevent suction, because if too much suction takes place the 
powder only of the cement will remain and the cubes will drop out. 

Cement ,—A cement suitable for mosaic in one which retains its 
tenacity, which can be applied in layers, which sets slowly, and 
which is not liable to change colour after long exposure. These 
conditions are best met by an oil cement. One consisting of equal 
weights of white oxide of zinc and carbonate of zinc, mixed with 
double boiled oil and containing small proportions of wax, gold size 
and slaked lime gives good results. This cement can either be white 
or red, white where greyness of tone is de.sirablc, red where a richer 
effect is desirable. It is generally mixed with a small portion of 
oxide of iron or oxide of manganese, which prevents the whiteness 
of the joints from rendering adjacent tints grey from a distance. 

Atmuspherir Corrosion. -As the atmosphere of modern towns is 
more corrosive than that of medieval Venice or medieval Rome, it 
is important that, in choosing the cement and the materials to be 
imbedded in it, the mosaicist should be certain that they are imper¬ 
vious to atmospheric impurities. 

Glass .—Although marble, mother of pearl, and otlicr substances 
have been, and are still, occasionally used, the predominant material 
in ancient as well as modern mosaics is glass. When prepared with 
due regard to the continuing proportions of its ingredients, glass 
is impervious to the action of ordinary acids, and is practically 
indestructible. It can be made to assume almost every shade 
and tint of colour (see Glass). There are many kinds of glass, 
but for mosaic work either a potash-lead or a soda-lime glass is 
usually employed. Both of these glasses can be rendered opaque 
by mixing with the ingredients eitlier oxide of tin or a mixture of 
feldspar and fluorspar. Glass rendered opaque by the admixture 
of feldspar and fluorspar has a bright, vitreous, easily cleaned surface, 
and readily develops brilliant colours. 

Production of Colours .—Colours are obtained by mixing and 
melting with the ingredients of the opaque glass small proportions 
of certain metallic oxides. Oxide of chalk gives a purple blue; 
oxide of copper gives a peacock blue; oxide of copper with oxide ol 
iron gives a green; oxide of copper mized with oxide of iron and a 
strong reducing agent gives a red; oxide of chromium a green; oxide 
of ni^el a purple; oxide ol uranium a yellow; and oxide of 
manganese a violet - or a black if a larger quantity of oxide is 
used. 

Manufacture of Glass 5 /o 6 j.—The mixtures, in a state of powder, 
are shovelled into crucibles standing round the grate of a furnace, 
and when fusion is complete the viscous glass can be coiled upon 
the heated end of an iron rod and removed for use, very much in 
the way that thick treacle may be coiled round the bowl of a spoon. 
A mass of molten glass, thus collected, is allowed to fall upon a flat 
iron table, and is pressed into a slab about 0 in. square and 
1 in. thick. The slabs are removed to an oven, where they are 
allowed to cool slowly, and when cool are removed and broken 
by a hammer or a miniature guillotine into tesserae or cubes. The 
fractured edge of the tesserae is used for the surface of the mosaic. 

Gold and Silver Sfohs.—The tesserae containing gold or silver 
loaf are as impervious to surface corrosions from the effects of 
atmosphere as the solid colours. The process of manufacturing a 
gold OT silver slab for mosaic work is to spread the metallic leaf 
on a very thin tray of transparent glass, about $ in. in diameter, 


and after it has been heated to'press upon the surface of the leaf a 
mass of molten glass, so as to create cohesion between the molten 
glass and the glass tray through the pores of the metallic. leaf, 
^e slabs thus formed contain gold, silver or platinum leaf hermeti¬ 
cally imprisoned between two layers of glass. The slabs are cut us 
ifito tesserae or cubes by means of a diamond or glass-cutter's wheel 
Only one surface can be used ior mosaic work. 

Tinted Metals .—By using coloured glass for the thin glass trays 
which form the surface of the metallic slabs u variety of tlntM 
metsillic effects are obtained. Moreover, if the glass which is to 
form the background is coloured, and if the slab after it has been 
cooled is strongly reheated, the leaf becomes sufficiently disin¬ 
tegrated to allow the colour of the background to show through, with 
the result that the colour effect of the metallic leaf is modified. 

Palette and Tools .—The palette of the mosaic worker is a shallow 
box with many partitions, each division containing diffesent- 
coloured tesserae. The only tools required are clippers, for shaping 
the tesserae, and a pointed awl for pricking through the cartoon 
into the cement the outlines of the design. Although the process 
and tools arc simple, it requires prolonged training of mind, hand, 
eye and fingers to enable a workman to create in mosaic a living 
representation as distinguished from a lifeless copy of the master 
craftsman's design. 

Drawing directly on the Wall: Curved Surfaces.—li the mosaicist 
desires to draw his cartoon directly upon the wall, a necessary 
procedure where curved surfaces are presented, he goes to work 
in the following manner. He causes a model to be made to 
scale of a dome, semi-dome or spandrel and upon it he draws 
his design with a brush in strong red pigment, having previously 
.squared up the whole surface to scale. This done, he causes 
the dome, .semi-dome or spandrel to be covered over with thick 
brown paper. This being attached to the wall with white lead 
sufficient only to give temporary adhesion, the brown paper is 
squared up to the scale of the small sketch; each square being 
relatively numbered. The master then .sets his pupUs to work 
to draw mechanically and copy accurately from the small 
design on to the full-sized dome, semi-dome or spandrel. This 
done, the master follows on, correcting with charcoal or brush 
until the whole design is developed in strong outline. Havir^ 
made a slightly coloured sketch, the master with the aid of his 
pupils proceeds'to mix all the tints in water-colour, adding 
eoUa di pesce or fish glue, and a little honey to prevent aacking. 
He then applies every tint separately, keeping each distinct, 
and above all minding that the local colours of all half-tints are 
different from the colour of all shadows. This done, he dips 
his brush in black and draws all the outlines, the thickness of 
which depends upon the distance which will intervene between 
his work and the spectator; in order that the black may not 
appear cold from a distance, he will add to one side of the line, 
a red line, thicker or thinner than the black, according to the 
effect he wishes to produce. It is sometimes effective to add 
upon the other side of the black line a green line, so that the 
purple effect of the black and red shall be modified. 

Colour. —We now come to the great question of colour and 
how to obtain it simply, and so that from a distance a blurred 
and woolly effect is not obtained. There should be a marked 
and sharp definition between all tints; they should not be fused ; 
they should look sharply defined, as the squares upon a chess¬ 
board, and appear crude and brutal. The work which looks 
least refined near at hand looks more finished at a distance. 
Red and blue lines alternately laid, either more red or more 
blue as the purple is intended to tend towards red or blue, make 
the best purple. Green is best made with yellow and blue lines, 
the masses being separated by red lines, and the shadows of 
green should be red or blue; if red, they should be outlined with 
blue; if blue, with red. Red should be treated flatly, shaded with 
a deeper red, which should be of a warmer tone than the lights. 
Blue should be shaded with blue or red; and it is well to mix 
green tesserae with the blue in the lights, and again green tesserae 
with the blue or red shades to modify crudity. Pure white 
should be very sparingly used : it expands greatly at a distance. 
The best white is that which is of the toni of Naples yellow. 
Whenever it is necessary to use pure white, either a yellow or 
pink line should be set on one side of it. 

It is impossible to keep the fiesk too simple. The local colour, 
i.e. a red orange, is the staple colour. • Features should be drawn 
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§n fltwaig red or burnt sienna, or a rich brown. The outlines 
of limbs or the contours bf faces should be made first with a 
green line, a little darker than the local tints, then a red line 
Sirker still, then a Wack or brown line. WhiU draptrm are 
capable of being treated with endless variety. Their shadoi»s 
may be green, red, blue, grey or yellow. If the white drapery 
is to take a neutral tone when seen from a distance, all these 
tints should be employed, because when mixed those positive 
colours appear neutral when seen from afar. 

Gdd Drapery has a fine effect. Bright gold expands to four 
times the width of the line, so that the lines of gold should be 
ehirn It niav be that the gold drapery is to appear greenish; 
whan that is'desirable the folds should be drawn in green out¬ 
lined with red. All deep shades .should be treated with red and 
hot browns. As gold expands so considerably, a larger interval 
should be left between the tes.serae than between any other 
colour, even white. Each tessera should have a thin space of 
the ground colour round it. The tesserae should never be 
jammed : it is that which cau.scs so many modern mosaics to look 
like oil-cloth or chromo-lithographs. 

The Finiskei Cartoon .—finished cartoon, having been 
coloured in lines, should look exactly like the finished mosaic 
as regards effect; and the master, in making his cartoon, should 
always bear in mind that he is designing for mosaic, and not 
making a finished picture. The cartoon, when complete, is taken 
off the wall and cut up in pieces. Each piece is then carefully 
traced. The space upon the wall corresponding to eacli section 
is then ctwereri with cement, but only upon that portion of the 
space which can be worked in mosaic in a day. The mosaic 
worker then applies the portion of the tracing upon the wet 
cement, and with a shaip point he pricks through the paper 
upon the lines thereon drawn; on removing the tracing he will 
find indents within the surface of the cement, which give him 
his cue to all the forms. Setting up the coloured design by his 
side, he takes the tesserae, which exactly correspond in colour 
and tone with those on the drawing, and begins his work, 
commencing from the outline and working inwards towards 
the centre, the lightest portion being left to the last. Here 
comes in the real test whether the craftsman is capable or the 
reverse. This is soon judged by the master, who will pul the 
work in and out until he is satisfied with the result. Untess the 
master has himself gone through the'drudgery of laying the 
cubes he can be no teacher. He must be a craftsman as well as 
a designer, and must know by experience and practice in a very 
difficult craft what the material can do with ease and what it is 
not called upon to do by reason of its inherent limitations. If 
he has not so trained himself he Ls certain to pictorialize wliat he 
should conventionalize; and, moreover, he will set technical 
difficulties in the way which are impossible to overcome, die 
must aim at the greatest simplicity without dullness, at 
produdug the greatest effect by the simplest means, and to do 
that he must know his material or tail. (W. B. Ri.) 

MOSBY, JOHM SINGLETON <1833- ), American soldier, 

was born in Edgemont, Powhatan coimty, Virginia, on the 6th 
of December 1833. He graduated at the univeishy af Virginia 
in 1852, was admitted to the bar in 1855, and prartised law in 
Bristol, Washington county, Virginia, until tbe beginning of the 
Civil War, when he joined the cause of the Soiith. He enlisted 
as a private in the Washington Mounted Rifles, which became 
a part of General J. E. B. Stuart’s ist Virginia Cavalry, and of 
which he was adjutant for a time. In June 1863, after having 
gone over the ground alone on scouting duty, he accompani^ 
Stnart in his ride round McClellan’s entire army. Early in 
1863 he secured Stuart’s permission to undertake a quasi-inde¬ 
pendent command. In Fairfax county and then in Fauquin 
and Loudoun counties (known as Mosby’s Confederacy), within 
the Federal lines, he laised, mounted, armed and equipped a 
force of irregulars? On the night of the 8th of March 1863, 
with about 30 men, be penetrated the Federal lines at Fairfax 
Court-House and took 33 prisoners, including Brigadier-General 
Edwin Hi^toU^ton, eoirananding Hw tad Vermont brigade; 
and be b 4 j|iiin>R>oua for other such exploits. In the North 


he was Kganled as a guerilla who disregarded the rules of war, 
and in tbe autumn of 1864, Sheridan, acting under orders from 
Grant, ehot and hanged seven of Mosby’s men without trialj in 
November Mosl^ retaliated by hanging seven of Custer's cavahy- 
men. Eventually, on the amt of April 1865, twelve days after the 
surrender of General Lee, he disbanded his men and surrendered; 
and through the influence of General Grant, who later becaine 
his personal friend, he was paroled. He returned to his leg^ 
practice, joined the Republican party, canvassed Virgmia in 
1872 for General Grant, in 1878-1885 was United States consul at 
Hong-Kong, and after practising law in San Francisco, was 
assistant attorney in the Federal Department of Justice from 
1904 to 1910. He wrote Mosby’s Remdnisaentes and SUurt's 
Cavalry Campaigns (Boston, 1887), and—a defence of Stuart and 
of Lee —Cavalry in the Gettysburg Campaign (New 
York, 1908). 

See J. Marshall Crawford, Mosby and his Men (New York, 186;): 

A. Montciro, War Reminiscences by the Surgeon of Mosby's Command 
(Richmond, Virginia, 1890); James J. Williamson, Mosby's Ranges 
(New York, 1909); John W. Munson, Remcniscences of a Mosby 
Guerrilla (New York, 1900); John H. Alexander, Mosby's Mm 
(New York, 1907); and Partisan Life with Mosby (New York, 1867), 
by John Scott, who drafted the Partisan Ranger Law, under which 
Mosby's command operated. 

MOSCHELES, IGNAZ (1794-1870), Bohemian pianist, w^ 
born at Prague on the 30th of May 1794, and studied music 
at the Consen'atorium under the direction of Dionys Weber. 
At the age of fourteen he made his first appearance before Hie 
public in a pianoforte concerto of his own composition with 
marked success. In 1814 he prepared, with Beethoven’s con¬ 
sent, the pianoforte arrangement of Fidelio, afterwards pub¬ 
lished by Mc.ssrs Artaria. In the following year he published 
his celebrated Varialionen iiber den Alexandennarsch, a concert 
piece of great difficulty, which he played with w great effect 
that he was at once recognized as the most brilliant performer 
of the day. He tlien started on a tour, during the course of 
which he visited most of the groat capitals of Europe, making 
his first appearance in London in 1822, and there securing the 
friendship of Muzio Clementi and John Ciamer. For a amcert 
given by the latter he wrote his famous Eommage d Handel, a 
duet for two pianofortes, which afterwards became a lasting 
favourite with the public. During a visit to Berlin in 1824 he 
first became acquainted with Mendelssohn, then a boy of fifteen; 
and a friendship sprang up between them which was severed 
only by Mendelssohn's early death (see Briefe von Mendehsohn- 
Darthddy an Ignas und Charlotte Moscheles. 1888). In 1826 
Mnscheles married Charlotte Embden at Hamburg, and settled 
permanently in London. He was undoubtedly for some eon- 
siderable time tlie greatest executant of his age; but, using his 
brilliant touch as a means and not as on end, he consistently 
devoted him.sclf to the further development of the true classical 
school, interpreting the works of the great masters with con¬ 
scientious fidelity, and in his extempore performances, which w«e 
of quite exceptional excellence, exhibiting a fertility of invention 
which never failed to please the most fastidious taste. In 1837 
Moscheles conducted Beethoven’s Ninth Symphony at the 
Philharmonic Society’s exmeerts with extraordinaiy .success, and 
by his skilful use of'the baton contributed to the prosperity of 
this associatinn. During the course of his long residence b 
London he laboured mrcssantly in the cause of art, until the year 
1846, wlien,at Mendelssohn’s earnest solicitation, he removed to 
Leipzig to carry on a similar work at the Conservatorium, then 
recently founded. In this new sphere he worked with unabateci 
zeal for many years, dying on tbe loth of March 1870. Moscheles 
numbered works extend to 143, apart from nunor pieces; his 
must important oonjpositbns are his Pianofo^ Concertos, 
Sonatas andStudies(£(tt(feJ, op. 70; and CharaetertiHseheStudien, 
op. 9S); Hommage d H&ndel ; and his three Allegri di bramra. 

See The Life of Moscheles (1873), a translation by A. D. Coleridge 
of Mme Moscheles’ Am Moscheles Leben (187a)- 

HOSCHEROSCH, JOHANN MICHAEL (1601-1669), German 
satirist, was born At Willstfi-dt, n 6 ar Strassburg, on the 5^ 
March i6oi. He received a careful early education at the 
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Latin School at Strassburg, and in i6ao began his academic career 
^ a student of jurisprudence. Affer being for some years tutor 
in tjie family of the Graf vpn Leiningen-Dachsburg, he 
finally became privy councillor to the landgravine of Hesse- 
CasseL He died at Worms on the 4th of April 1669. Under 
the name of “ Der Traumende,” Moscheroseh was a member of 
the Fruchtbringendc Geselhchatt, a society founded by Prince 
Ludwig of Anhalt-Cothcn, in 1617, for t^ purification of the 
German language and the fostering of German literature. His 
most famous work is the Wunderliche und wahrhafftige Gesichk 
Philanders von Sitlewald (anagram of Willstadt) (1643-1643), 
fur which he took as his model the Suenos (visions) of the 
famous Spaniard Francisco Gomez de Quevedo y Villegas 
(1580-1645). Hardly inferior to the “visions” is the Insomnis 
Odra parentum, Christliches Vermachtnis eines Voters, which was 
published at Strassburg in 1643 and again in 1647. Note¬ 
worthy is also Die Patientia, discovered in 1897 in MS. in the 
municipal library at Hamburg. 

Selections from Moscherosch's writings have been published by 
W. Dittmax (1830), F. Bobertag (in Kursclmer’s Deutsche National- 
literatur, xxxii., 1884), and K. Muller (in Feclam's Vniversalbib- 
liolhck). Reprints of the Insomnis cura parentun and Patienlia 
have been published by L. Pariser (1803 and 1897), who is also the 
author of Bettrige tu eintr litographte von Moscheroseh (1891). 
Sec also M. Nickels, Moscheroseh als Padagog (1883); J. Wirth, 
Moscherosch's Gesichic (1888). 

MOSCHOPDLUS(“ little cal(,"probably a nickname), HANUELi 
Byzantine commentator and grammarian, lived during the end 
of the 13th and the beginning of the 14th century. His chief 
work is EpwriJ^aTa ypa/i/iarixa, in the form of question and 
answer, based upon an anonymous epitome of grammar, and 
supplemented by a lexicon (iriiA\oyr)) of Attic nouns, lie was 
al«) the author of scholia on the first und second books of 
the Iliad, on Hesiod, Theocritus, Pindar and other 
classical and later authors; of riddles, letters, and a treatise 
on the magic squares. His grammatical treatises formed the 
foundation of the labours of such promoters of classical studies 
as Manuel Chrysoloras, Theodorus Gaza, Guarini, and Con¬ 
stantine Lascarls. 

A selection from his works under the title of ManueUs Moschopuli 
opuscuta grammaitca was published by F. N. Titze (Leipzig. l8zz); 
see also C. Krumliachor, Ccschichte der byzantinischen Litteratur 
(1897), and M. Treu, Maximi monachi Planudis epistulae (1890), 

p. io8. 

MOSCHUS, Greek bucolic poet and friend of the Alexandrian 
grammariai 1 Aristarchus,was bom at Syracuse and flourished about 
150 n.c. He was the author of a .short epic poem, Europa, and a 
pretty little epigram, Love, the Runaway, imitated by Torquato 
Tasso and Ben Jonson. The epitaph on Bion of Smyrna, wrongly 
supposed to have been his tutor, was in all probability written 
about the time of Sulla (see F. Biicheler in Rheinisches Museum, 
XXX., 1875). The poem on Megara (the wife of Heracles) is 
probably not his, hut a few other pieces, undoubtedly genuine, 
have been preserved. His poems are nearly all in hexameters. 
They arc usually printed in editions of Bion and Theocritus, 
and have been translated into many European languages. 

The text has been edited by U. von Wilainowitz-MbUendorfl, 
in the Oxford Scriptorum classicorum bibliotheca (1905); there are 
English translations by ]. Banks in Bohn’s "Classical Library" 
(1853), and by Andrew ling (1889), together with Bion and Theo¬ 
critus. See F. Suseraihl, Gtschickie der grtechisohen Litteratur in der 
jilexandrinereeit, i. 231 (1891), and article Bion. 

MOSCOW (Russian Moskva), a government of Central Russia, 
bounded by the governments of Tver on the N.W., Vladimir 
and Ryazan on the E., Tula and Kaluga on the S., and Smolensk 
on the W., and haying an area of 12,855 i^. m. The surface is 
undulating, with bro^ depressions uccupi^ by th* rivers, and 
varies in elevation from 500 to 850 ft. The government is 
situated in the centre of the Moscow coal-basin, which extends 
into the neighbouring governments. Its geology has been 
carefully studied, and it appears that in the Tertiary period 
the surface of ithis province was already continental; but during 
the Cretaceous period it was to some extent overflowed by the 
sea. Jurassic deposits are represented by their upper divisions 


only; the lower ones, as well as Triassic and Permian deposits, 
are wanting. The Carboniferous deposits are of a deep-aea 
origin, and are only represented the upper division which 
lies upon Devonian deposits, discovered in an artesian weU at 
Moscow at a depth of 1508 ft. The pendulum anomaly, nxn- 
tioned by Kaspar Gottfried Schweitzer (1816-1873), has been 
investigated. It appears in a zone 10 m. wide and about 95 m. 
long from west to east, und is positive (+ io‘6') to the north 
of Moscow and negative (- rf) to the south. 

Tlie government is drained by the Volga, which skirts it for a 
few miles on its northern boundary, by the navigable Sestra, 
which brings it into communication with the can^ leading to 
St Petersburg, by the Oka, and by the Moskva. The Oka 
and Moskva from a remote period have been important channels 
of trade, and continue to be so notwiUrstanding the develop¬ 
ment of the railways. The Oka brings the government into 
water communication with the Volga. Extensive forests 
(39 % of the entire area) still exist. The soil' is somewhat unpro¬ 
ductive; agriculture is carried on everywhere, but only two 
districts export com, all the others being more or less dep^ent 
on extraneous supplies. The principal crops* are lye, oats, 
barley, potatoes, with some flax, hemp and hops. 

The population, 1,913,700 in 1873, numbered 3430,549 in 
1897, and in 1906. They are nearly all Great-Russions 

and belong to the Greek Church (4 % Nonconformists). The 
importance of the Moscow govetnment as a manufacturing 
centre is steadily increasing, and it now stands first in Russia. 
The chief factories are fur cottons, woollens, silks, clothing, 
chemicals, sugar refineries, distilleries, iron-works. There is 
besides a very great variety of minor industries—such as those 
cimcrned with gold thread and gold brocades, gold and silver 
jewelry, bronze, perfumery, sweets, tobacco, tanneries, gutta¬ 
percha, furniture, carriages, wall-paper, toys, baskets, lace, 
and papier-mache. The government is divided into 13 dikricts. 

The preliistoric archaeology of Moscow has been carefully 
studied. This district has been inhabited since tlie Stone Age. 
Bronze implements are rare, and there are places where instru¬ 
ments of stone, bone and iron are lound together. The inhabi¬ 
tants who constructed the burial mounds in the loth to rzth 
centuries seem to have been of Finnish origin, and were poorer, 
as a rule, than their contemporaries on the Volga. 

MOSCOW (Russian Moskva), the second capital of the 
Russian empire, and chief town of the government of the same 
name, in 55° 45' N. and 37“ 37' E., on both banks of the 
river Moskva, a tributary of the Oka. It is by rail 400 m. 
from St Petersburg, 1017 from Odessa, and 814 from Warsaw. 
It lies to the north of the most densely peopled parts of Russia 
(the “ black-earth region ”), whilst the country to the north 
of it is rather thinly peopled as far as the Volga, and very 
sparsely beyond that. The space between the middle Oka 
and the Volga, however, was the cradle of the Great-Russian 
nationality (Novgorod and Pskov excluded); and four or five 
centuries ago Moscow hud a quite central position with regard 
to that region. 

Tlie present city covers an area of 32 sq. m. (about 40 when 
the suburbs are included). In the centre, on the left bank of 
the Moskva, stands the Krend or Kremlin, occupying the 
Borovitsky hill. To the east of the Kremlin is the Kitay-Gorod, 
formerly the Great Posad, the chief cesitre gd tiade. The 
Byelyi-Gorod, which was formerly enclosed by a stone wall 
(whence the name), surrounds the Kremlin and the Kitay-Gorod 
on the west, north, and north-east. A line >of boulevards now 
occupies the place of its wall (destroyed in the rSth century), 
and forms a first circle of streets round .the centre of Moscow. 
The Zemlyanoy-Gorod (eartlien enclosure) surrounds the 
Byelyi-Gorod, including the Zamoskvoryechie on the 'light 
bonk of the Moskva. The -eauthen iwall and palisade that 
formerly enclosed it no longer 'exist, their ^loce bei^ taken 
by a series of broad streets with gardens on both sides—the 
Sadovaya, or Gardens Street. The fourth enclosure (the Kamer 
College earthen wall) was made during the reign of Catherine H.; 
it is of irregular shape, and encloses the outer parts of Moscow, 
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'whilct the suburbs and the villages which have sprung up on 
the highways extend some miles b^ond. 

The Kremlin is an old fort of pentagonal (nearly triangular) 
shape, about 100 acres in extent, occupying a hill 130 ft. above 
the level of the Moskva. It is enclosed by a high stone batSe- 
mented wall 2450 yds. in length, restored during the 19th 
century, and having nineteen towers. Its five gates are sur¬ 
mounted by towers and are all noteworthy. The Spaskiya 
(Saviour’s) Gate was erected in 1491 by a Milanese architect; 
the Gothic tower (203 ft.) that surmounts it was added in 1626 
by the English architect, Holloway. A sacred picture of the 
Saviour (the “ palladium of Moscow ”) was placed upon it in 
1647, and all who pass through the gate uncover. The towers 
aurmounting the other four gates were erected by order of 
Ivan III. Of the sacred buildings of the Kremlin the most 
venerated is the Uspenskiy cathedral. The former church of 
this name was erected in 1326 by the tsar, Ivan Kalita, but, 
on its falling into disrepair, a new one was built on the same 
plaee in 1475-1479, by the Bolognese architect, Kioravenli, 
in the Lombardo-Byzantine style, with Indian cupolas. It was 
restored each fime after being pillaged or burnt in 1493, 1547, 
1682 and 1812. It contains the oldest and most venerated 
holy pictures in Russia, one of which is attributed to the metro¬ 
politan Peter, another to St Luke. The cathedral posses.ses 
also the throne of Vladimir I., and numerous relics of saints, 
some of which date from ’the 14th century. The Russian 
metropolitans and patriarchs were consecrated in this cathedral, 
as well os the tsars after Ivan IV. The Arkhangel cathedral, 
on the opposite side of the square, was originally built in 1333, 
and u new one was erected in its place in 1505-1508. It contoins 
the tombs of the tsars from Ivan Kalita (1340) to 1 van Alexeivich 
(1696), and possesses vast wealth. The Blago\yeshchensk 
cathedral, rer.alling the churches of Mount Athos (in Turkey), 
was first built in 1397, rebuilt in 1484-1489, and re.stored in 
1883-1896; the remarkable pictures of Rublev (1405) are still 
pre^rved. It was the private chapel of the tsars, and in it 
they are baptized and married. Vestiges of a very old church, 
that of the Saviour in the tVnod, contemporaneous with the 
foundation of Moscow, still exist in the yard of the palace. A 
stone church took the place of the old wooden structure in 1330, 
and was rebuilt in 1527. The Voznesensky convent, erected 
in 1.389-1393, and restored in the end of the 19th century, is 
the burial-place of wives and sisters of the tsars. The Chudov 
monastery, erected in 1358-1365 and rebuilt in 1771, was the 
residence of the metropolitans of Moscow and a state prison. 
Close by, the great campanile of Ivan Veliky, erected in the 
Lombardo-Byzantine style by Boris Godunov, in 1600, 
rises to the height of 271 ft. (318 ft. including the cross), and 
contains many bells, one of which weighs 64jf tons. Close by 
is the well-known Tsar-Kolokol (king of the bells), 65 ft. in 
circumference round the rim, 19 ft. high, and weighing 198^- tons. 
It was cast in 1735, and broken during the fire of 1737 before 
being hung. The treasury of the patriarchs in the campanile 
of Ivan Veliky contains not only such articles of value as the 
saklios (episcopal robes) of the metropolitans with yofioo pearls, 
but also very remarkable monuments of Russian archaeology. 
The library has 500 Greek and 1000 very rare Russian MSS., 
including a Gospel of the 8th century. 

The great palace of the tsars, erected in 18.38-1849, is a fine 
building in white stone with a gilded cupola. It contains the 
terms, or rooms erected by Tsar Michael P'eodorovich for the 
young princes his sons in 1636 (restored in 1836-1849, their former 
character being maintained), a remarkable memorial of the 
domestic life of the tsars in the 17th century. In the treasury 
of the tsars, in the Orujeynaya Palata, now public museums, 
the richest stores connected with old Russian archaeology ate 
preserved—crowns, thrones, dresses, various articles of house¬ 
hold furniture belonging to the tsars, Russian and Mongolian 
arms, carriages, &c. lie Granovitaya Palata, another wing 
of the great palace, ooosists of a single-vaulted apartment 
built in 1473-1490, and is used as a state banqueting hall. 

The four sides of the Senate Square are occupied by buildings 


of various dates, from the isth century onwards. Among them 
is the imposing senate, now the law courts, erected by Catherine 
11.(1771-1785). Facingitisthearsenal(i7oi-i;j36). Thetemple 
of the Saviour, begun in 1817 in commemoration of the events 
of the French campaign of 1812, was abandoned in 1827, and 
a new one was built during 1838-1883 on a hill on the bimk of 
the Moskva, at a short distance from ^e Kremlin. Its style 
is Lombardo-Byzantine, with modifications suggested by the 
military taste of Nicholas 1 . 

The Kitay-Gorod, which covers 121 acres, is the chief com¬ 
mercial quarter of Moscow. It contains tlie new bazaars, a 
triple block of buildings erected in 1888-1893 in sandstone, at 
a cost of over £1,630,800, and the'Gostinoy Dvor, consisting 
of several stone buildings divided into 1200 shops. The Red 
Square, 900 yds. long," with a stone tribunal in the middle, 
which was formerly the forum, market cross and place of execu¬ 
tion separates the bazaar from the Kremlin. At its lower 
end stands the fantastic Pokrovsky Cathedral (usually known 
as Vasili Blozhennyi), one of the wonders of Moscow, on account 
of its towers, all differing from each other and representing, 
in their variety of colours, pine-apples, melons and the like. 
It was begun by Ivan the Terrible in 1554 to commemorate the 
conquest of Kazan, but not completed until 1679. It was 
plundered and de.sccrated by the French in 1812, but restored 
in 1839-1845. The exchange, built in 1838 and restored in 187.3, 
is very lively, and its “ exchange artels ” (associations of nearly 
2000 brokers) are worthy of remark. Banks, houses of great 
commercial firms, streets full of old book-shops carrying on a 
very large trade, and finally the ToBcuchy rynok, the market 
of the poorest dealers in old clothes, occupy the Kitay-Gorod, 
side by side with restaurants of the highest class. In this 
quarter are also situated the house of the Romanovs, the reigning 
dynasty of Russia, rebuilt and refurnished in 1859 in exact 
conformity with its former shape; and the printing-office of 
the synod of the Orthodox Greek Church, founded in 1563 and 
containing about 600 MSS. and 10,000 very old printed books, 
together with a typographical museum. At the entrance to 
the Kitay-Gorod stands the chapel of the highly venerated 
Virgin of Iberia, a ropy made in 1648, of a holy picture placed 
on the chief gate of the monasteiy of Mt Athos. 

The northern parts of the Byelyi-Gorod are also the centre 
of a lively trade. Here arc situated the Okhotnyi Ryad (poultry 
and game market) and the streets Tverskaya, Petrovka and 
Kuznetsky-Most the rendezvous of the world of fashion. Here 
also are the theatres, the industrial art museum, impierial bank 
(1894), and Rozhdestvensky convent (founded in 1386). In the 
south-west of the Byelyi-Gorod, opposite the Alexander Garden 
on the west side of the Kremlin, stand the university (see below), 
museum of domestic industries, Rumyantsev Museum and 
.church of the Redeemer. This last, built in the form of a Greek 
cro.ss in 1837-1883 at a cost of nearly £1,600,000, is dominated 
by five gilded domes and faced externally with marble. The 
interior is harmoniously decorated with gold and marble, on^ 
adorned with pictures by Verestetagin and other Russian 
artists. In the east of the city are three monasteries all dating 
from the 14th century. 

The Zemlyanoy-Gorod, which has arisen from villages that 
surrounded Moscxiw, exhibits varied characteristics. In the 
neighbourhood of the railway stations it has busy centres of 
traffic; other parts are manufacturing quarters, whilst others-- 
for instance, the small quiet streets on the west of the boulevard 
Prechistenka, called the old Konushennaya, with their wooden 
houses and spacious courtyards—are the true abodes of the 
families of the old, for the most part decayed, but still proud, 
nobility. The 2 Uimoskvoryechie, on the right bank of the 
Moskva, is the abode of the patriarchal merchant families. 

The dimate of Moscow is cold and continental, but healthy, 
'rhe average annual temperature is 40'i“ F. (Jan., 14”; 
July, 66'5“). The summer is warm (64'2®), and the winter 
cold and dry (iS'8°), great masses of snow lying in the streets. 
The spring, as is usually the case in cold continental climates, 
is beautiful. The prevailing winds are south-west and south. 
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Latin School at Strassburg, and in i6ao began his academic career 
^ a student of jurisprudence. Affer being for some years tutor 
in tjie family of the Graf vpn Leiningen-Dachsburg, he 
finally became privy councillor to the landgravine of Hesse- 
CasseL He died at Worms on the 4th of April 1669. Under 
the name of “ Der Traumende,” Moscheroseh was a member of 
the Fruchtbringendc Geselhchatt, a society founded by Prince 
Ludwig of Anhalt-Cothcn, in 1617, for t^ purification of the 
German language and the fostering of German literature. His 
most famous work is the Wunderliche und wahrhafftige Gesichk 
Philanders von Sitlewald (anagram of Willstadt) (1643-1643), 
fur which he took as his model the Suenos (visions) of the 
famous Spaniard Francisco Gomez de Quevedo y Villegas 
(1580-1645). Hardly inferior to the “visions” is the Insomnis 
Odra parentum, Christliches Vermachtnis eines Voters, which was 
published at Strassburg in 1643 and again in 1647. Note¬ 
worthy is also Die Patientia, discovered in 1897 in MS. in the 
municipal library at Hamburg. 

Selections from Moscherosch's writings have been published by 
W. Dittmax (1830), F. Bobertag (in Kursclmer’s Deutsche National- 
literatur, xxxii., 1884), and K. Muller (in Feclam's Vniversalbib- 
liolhck). Reprints of the Insomnis cura parentun and Patienlia 
have been published by L. Pariser (1803 and 1897), who is also the 
author of Bettrige tu eintr litographte von Moscheroseh (1891). 
Sec also M. Nickels, Moscheroseh als Padagog (1883); J. Wirth, 
Moscherosch's Gesichic (1888). 

MOSCHOPDLUS(“ little cal(,"probably a nickname), HANUELi 
Byzantine commentator and grammarian, lived during the end 
of the 13th and the beginning of the 14th century. His chief 
work is EpwriJ^aTa ypa/i/iarixa, in the form of question and 
answer, based upon an anonymous epitome of grammar, and 
supplemented by a lexicon (iriiA\oyr)) of Attic nouns, lie was 
al«) the author of scholia on the first und second books of 
the Iliad, on Hesiod, Theocritus, Pindar and other 
classical and later authors; of riddles, letters, and a treatise 
on the magic squares. His grammatical treatises formed the 
foundation of the labours of such promoters of classical studies 
as Manuel Chrysoloras, Theodorus Gaza, Guarini, and Con¬ 
stantine Lascarls. 

A selection from his works under the title of ManueUs Moschopuli 
opuscuta grammaitca was published by F. N. Titze (Leipzig. l8zz); 
see also C. Krumliachor, Ccschichte der byzantinischen Litteratur 
(1897), and M. Treu, Maximi monachi Planudis epistulae (1890), 

p. io8. 

MOSCHUS, Greek bucolic poet and friend of the Alexandrian 
grammariai 1 Aristarchus,was bom at Syracuse and flourished about 
150 n.c. He was the author of a .short epic poem, Europa, and a 
pretty little epigram, Love, the Runaway, imitated by Torquato 
Tasso and Ben Jonson. The epitaph on Bion of Smyrna, wrongly 
supposed to have been his tutor, was in all probability written 
about the time of Sulla (see F. Biicheler in Rheinisches Museum, 
XXX., 1875). The poem on Megara (the wife of Heracles) is 
probably not his, hut a few other pieces, undoubtedly genuine, 
have been preserved. His poems are nearly all in hexameters. 
They arc usually printed in editions of Bion and Theocritus, 
and have been translated into many European languages. 

The text has been edited by U. von Wilainowitz-MbUendorfl, 
in the Oxford Scriptorum classicorum bibliotheca (1905); there are 
English translations by ]. Banks in Bohn’s "Classical Library" 
(1853), and by Andrew ling (1889), together with Bion and Theo¬ 
critus. See F. Suseraihl, Gtschickie der grtechisohen Litteratur in der 
jilexandrinereeit, i. 231 (1891), and article Bion. 

MOSCOW (Russian Moskva), a government of Central Russia, 
bounded by the governments of Tver on the N.W., Vladimir 
and Ryazan on the E., Tula and Kaluga on the S., and Smolensk 
on the W., and haying an area of 12,855 i^. m. The surface is 
undulating, with bro^ depressions uccupi^ by th* rivers, and 
varies in elevation from 500 to 850 ft. The government is 
situated in the centre of the Moscow coal-basin, which extends 
into the neighbouring governments. Its geology has been 
carefully studied, and it appears that in the Tertiary period 
the surface of ithis province was already continental; but during 
the Cretaceous period it was to some extent overflowed by the 
sea. Jurassic deposits are represented by their upper divisions 


only; the lower ones, as well as Triassic and Permian deposits, 
are wanting. The Carboniferous deposits are of a deep-aea 
origin, and are only represented the upper division which 
lies upon Devonian deposits, discovered in an artesian weU at 
Moscow at a depth of 1508 ft. The pendulum anomaly, nxn- 
tioned by Kaspar Gottfried Schweitzer (1816-1873), has been 
investigated. It appears in a zone 10 m. wide and about 95 m. 
long from west to east, und is positive (+ io‘6') to the north 
of Moscow and negative (- rf) to the south. 

Tlie government is drained by the Volga, which skirts it for a 
few miles on its northern boundary, by the navigable Sestra, 
which brings it into communication with the can^ leading to 
St Petersburg, by the Oka, and by the Moskva. The Oka 
and Moskva from a remote period have been important channels 
of trade, and continue to be so notwiUrstanding the develop¬ 
ment of the railways. The Oka brings the government into 
water communication with the Volga. Extensive forests 
(39 % of the entire area) still exist. The soil' is somewhat unpro¬ 
ductive; agriculture is carried on everywhere, but only two 
districts export com, all the others being more or less dep^ent 
on extraneous supplies. The principal crops* are lye, oats, 
barley, potatoes, with some flax, hemp and hops. 

The population, 1,913,700 in 1873, numbered 3430,549 in 
1897, and in 1906. They are nearly all Great-Russions 

and belong to the Greek Church (4 % Nonconformists). The 
importance of the Moscow govetnment as a manufacturing 
centre is steadily increasing, and it now stands first in Russia. 
The chief factories are fur cottons, woollens, silks, clothing, 
chemicals, sugar refineries, distilleries, iron-works. There is 
besides a very great variety of minor industries—such as those 
cimcrned with gold thread and gold brocades, gold and silver 
jewelry, bronze, perfumery, sweets, tobacco, tanneries, gutta¬ 
percha, furniture, carriages, wall-paper, toys, baskets, lace, 
and papier-mache. The government is divided into 13 dikricts. 

The preliistoric archaeology of Moscow has been carefully 
studied. This district has been inhabited since tlie Stone Age. 
Bronze implements are rare, and there are places where instru¬ 
ments of stone, bone and iron are lound together. The inhabi¬ 
tants who constructed the burial mounds in the loth to rzth 
centuries seem to have been of Finnish origin, and were poorer, 
as a rule, than their contemporaries on the Volga. 

MOSCOW (Russian Moskva), the second capital of the 
Russian empire, and chief town of the government of the same 
name, in 55° 45' N. and 37“ 37' E., on both banks of the 
river Moskva, a tributary of the Oka. It is by rail 400 m. 
from St Petersburg, 1017 from Odessa, and 814 from Warsaw. 
It lies to the north of the most densely peopled parts of Russia 
(the “ black-earth region ”), whilst the country to the north 
of it is rather thinly peopled as far as the Volga, and very 
sparsely beyond that. The space between the middle Oka 
and the Volga, however, was the cradle of the Great-Russian 
nationality (Novgorod and Pskov excluded); and four or five 
centuries ago Moscow hud a quite central position with regard 
to that region. 

Tlie present city covers an area of 32 sq. m. (about 40 when 
the suburbs are included). In the centre, on the left bank of 
the Moskva, stands the Krend or Kremlin, occupying the 
Borovitsky hill. To the east of the Kremlin is the Kitay-Gorod, 
formerly the Great Posad, the chief cesitre gd tiade. The 
Byelyi-Gorod, which was formerly enclosed by a stone wall 
(whence the name), surrounds the Kremlin and the Kitay-Gorod 
on the west, north, and north-east. A line >of boulevards now 
occupies the place of its wall (destroyed in the rSth century), 
and forms a first circle of streets round .the centre of Moscow. 
The Zemlyanoy-Gorod (eartlien enclosure) surrounds the 
Byelyi-Gorod, including the Zamoskvoryechie on the 'light 
bonk of the Moskva. The -eauthen iwall and palisade that 
formerly enclosed it no longer 'exist, their ^loce bei^ taken 
by a series of broad streets with gardens on both sides—the 
Sadovaya, or Gardens Street. The fourth enclosure (the Kamer 
College earthen wall) was made during the reign of Catherine H.; 
it is of irregular shape, and encloses the outer parts of Moscow, 
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Tver and R}razBnprinc^itics. Under Ivaii Kalita (1393^1341) 
the prindpalhy ol Vladimir—where the princes of Kiev and 
the metropolitan of Russia had taken refuge after the wars 
that desolated soiatb>we3tem Russia—became united with 
Moscow; and m 13*5 the metropolitan Peter established Itis 
seat'at Moscow, thus giving new importance and powerful 
support to the young principality. In 1367 the Kremlin was 
enclosed within stone walls, which proved strong enough to 
resist the Lithuanians under Olgierd {1368 and 1371). Kalita’s 
grandson, Dmitry Donskoi, annexed the dominions of Starodub 
and Rostov, and took part in the renowned battle of Kulikovo 
(1380), on the Don in the government of Tula, where the Russians 
ventured fur the first time to oppose the Mongols in a great 
pitched battle. Two years after the buttle of Kulikovo Moscow 
w»s taken and plundered (for the last time) by Toktamish, khan 
of the Golden Horde of the Mongols. 

The increase of the principality continued during the first 
half of the i5thi century, and at the death of Vasili (nr Basil) 
the Blind, in 1463, it included not only the whole of what Ls 
now the government of Moscow, but also large parts of the 
present governments of Kaluga, Tula, Vkidimir, Nijniy-Nov- 
gorod, Kostroma, Vyatka, Vologda, Yaroslav and Tver. It 
was not however until the reign (1462-1505) of Ivan III. that 
the prince of Moscow set up claims to other parts of Russia, and 
called himself “ Ruler of all Russia.” In 1520 Moscow was said 
to contain 45,000 houses and 100,000 inhabitants. Ivan IV. 
annexed Novgorod and Pskov to Moscow, and subdued Kazan 
and Astrakhan. But after his reign Mo.scow suffered from a 
long series of misfortunes. In 1547 two conflagrations destroyed 
nearly the whole of the city, and a few days later the Tatar khan 
of the Crimea advanced against it with 100,000 men. He was 
compelled to retire from the banks of the Oka, but in 1571, 
taking advantage of the state into which Russia was brought 
by the extravagances of Ivan, he took Moscow and burned all 
the city outside the Kremlin. The gates of the Kremlin having 
been stmt, thousands of people perished in the flames, and the 
annals record that of the 200,000 who then formed the population 
of Moscow, only 30,000 remained. In T591 the Tatars of the 
Crimea were again in Moscow and avenged their repulse from 
the Kremlin on the inhabitants of the unfortified town. Mean¬ 
while the political influence of the boyars had gradually increased. 
The peasants, who settled on their lands, or on the estates which 
the prince bestowed upon his boyars, had become serfs; and the 
political tendency of the boyars, supported by the wealthier 
middle classes (which had also a rapid development in the same 
century), was to become rulers of Russia, like the noblesse of 
Poland. During the reign of Peodor or Theodore (1584-1598), 
Boris Godunov, the regent, ordered the murder of the heir to 
the throne, Demetrius; son of Ivan IV., and himself became tsar 
of Russia. Moscow suffered severely in the struggle which 
ensued, especially when the populace rose apd exterminated 
the Polish garrison, on which occasion the whole of the city 
outside the Kremlin was again burned and plundered. But 
in compensation it acquired in the eyes of the nation a greatly 
increased importance, as a stronghold against foreign-invasions. 
The Novo-dyevichy or Virgins’ nunnery, which the Poles be¬ 
sieged (1610) without taking, was invested with a higher smictity, 
The city also by-aird-by recovered its commercial importance, 
and this the more as other commercial cities were ruined, or 
fell into the hands of foreigners; and thirty years later Moscow 
was again a wealthy city. Owing, however, to thfe ever-increas¬ 
ing concentration of power in the hands of the tsar, and the 
steady development of autocracy, it lost much of its political 
impo^nce, and assumed more and more, especially under 
Alexis Mikhailovich (1645^1676), the character of a pi^te 
estate of the tsar, its suburbs homing mCre dependencies of 
his vast householiL 

During the whole of the 17th century Moscow continued to be 
the scene of many troobleB and internal strug;^. The people 
several times revolted against the favourites of the tsar, and 
wan Subdued only by cruel executions, in which the streltsy —a 
class of citiaans wd meirhants rendering hereditary military 


service—supported the tsar. Afterwards appeared the raskd 
or nonconformist movement, and in 1648, when the news spread 
that Stenka Razin was advancing on Moscow “ to settK his 
accounts with the boyars,” the populace was kept from rising 
only by severe repressive •measures and by the defeat of the 
invader. Later on, tiie streltzy themselves engaged in a series of 
rebellions, which led the youthful Peter the Great to suppress 
them (1698) amid streams of blood. The opposition encountered 
at Moscow to his plans of reforming Russia according to his 
ideal of military autocracy, the conspiracies of the boyars and 
merchants, the distrust of the mass of the people, all compelled 
him afterwards to leave (1703) the city, and to seek, as his 
ancestors had done, a new capital.' This he founded at St 
Petersburg on the very confines of the military empire he was 
trying to establish. 

In the course of the rSth century Moscow became the seat 
of u passive and discontented opposition to the St Petersburg 
government. Peter the Great, wishing to sec Moscow like other 
capitals of western Europe, ordered that only stone houses 
should be built within the walls of the town, that the streets 
should be paved, and so on; but his orders were only partially 
executed. In 1722 the Kremlin was restored. In 1739 the 
city became once more the prey of a great conflagration; two 
others followed in 1748 and J753, and gave an opportunity for 
enlarging some streets and squares. Catherine II. tried to 
conciliate the nobility, and applied herself to benefit the capital 
with new and useful buildings, such as the senate house, the 
foundlings’ and several other hospitals, salt stores, &c. 

The lust public disaster was experienced by Moscow in i8t2. 
On the 13th of September, six days after the battle of Borodino, 
the Rus.sians troops evacuated Moscow, and the next day the 
French occupied the Kremlin. The same night, while Napoleon 
was waiting for a deputation of Moscow notables, and received 
only a deputation of the rich raskolnik merchants, the capital 
was set on fire through the carelessness of its own inhabitants 
(it was no heroic deed of Roztopchin's), the bazaar, with its 
stores of wine, spirits and chemical stuffs, becoming the prey 
of the flames. The inhabitants abandoned the city, and it 
was pillaged by the French troops, as well as by Russians them¬ 
selves, and the hunting of Moscow became the signal of a general 
rising of the peasants against the French. The want of supplies 
and the impossibilty of wintering in a ruined city, continually 
attacked by cossacks and peasants, compelled Napoleon to leave 
Moscow on the 19th of October, after he had unsuccessfully 
attempted to blow up certain parts of the Kremlin. 

(P. A. K.; J. T. Be.) 

nOSBL (Ft. MeseUt), a river of France and Germany, 
a left-bank tributary of the' Rhine. It rises at an altitude 
of 2411 ft. on the west flank of the Vosges, close to the Franco- 
German frontier, and a little N. of the Ballon d’Alsace. 
It flows first N.W. through the French department of Vosges, 
bends towards N. through that of Meurthe-et-Mosellc, forms 
the Franco-German frontier for a short distance below Pagny, 
and enters Lorraine. From Sierck to Wasserhillig it forms 
the frontier between the Rhine Province and Luxemburg, 
then, turning N.E., it follows a sinuous course and reaches 
the Rhine at Coblenz. The principal towns on the banks of 
the Mosel are, in France: Remiremont, Spinal, Toul and Pont- 
ir-Mousson; in Germany: Metz, Diedenhofen, Trier (TrAves) 
and Coblenz. The Mosel receives the waters of the Moselotte, 
Meurthe, Seille and Saar (its principal tributary) on the right, 
and the Madon, Orne and Sauer on the left. Navigation for 
small vessels extends downwards from Fronard, a little below 
Nancy, the Mosel canal affording communication from a point 
above Metz to the frontier. In file lower part of the valley are 
the vineyards from which the well-known Mosel'wines are 
produced. The valley of the Mosel, especially the part between 
Trier and Kochem, is noted both for picturesque scenery and 
for many sites of antiquarian interest.' Hie length of the river 
is 314 m. 

il08ELlS*LIHE, the designation of a line of French barrier 
forts (forts i’arrk) on the upper Moselle between the fortresses 
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of Spinal and BeMort (see these articles, also Mbhjse Line and 
articles referred to therein). The purpose of this line, the 
separate forts of which command the relatively few lines of 
advance from upper Alsace through tlie Vosges, is to deflect 
a possible German invasion from Aljace either towards BeMort 
or towards the open gap between E^pinal and Tool railed the 
Trou6e d'Epinal. 

■OSENt ilUIDS (1803-1867), German poet and author, was 
bom at Marieney in the Saxon Vogtland on the’ 8th of July 
1803. He studied law at Jena, and, after two years in Italy, 
at Leipzig. In 1834 he settled in Dresden as an advocate. 
He had meanwhile shown great literary promise by his Lied 
fiQm Ritter Wahn (1831). This was followed by the more philo¬ 
sophical Ahasver (1838), and by a volume of poems, Gedichlr 
(1836, and ed., 1843), among which Afidreas Healer and Die 
Utzien Zekn vom vierten Regiment have become popular. He 
wrote the historical plays Heinrich der Fintier (Leipzig, 1836), 
Cola Riensei, Die Brdute von Florenz, Wendelin und Helene 
and Kaiser Otto 111 . (Xhs four last being published in his Theater 
1843), and a politico-historical novel, Der Kongress von Verona 
(1842), which was followed by a charming collection of short 
stories (Bilder im Moose, 1846). In 1844 Masen accepted the 
appointment of dramaturge at the Court Theatre in Oldenburg, 
but he was soon afterwards stricken with paralysis, and after 
remaining an invalid for many years, died at Oldenburg on the 
loth of October 1867. Of his later works may be mentioned 
Die Dresdner GemiHdegallerie (1844), and the tragedies Herzog 
Bernhard (1855) and Der Sohn des Fursten (1858). 

A collection of his works, Silmiliehe Werke, appeared in 8 voh. 
(i8(>3; new eel., by his son, with a biography; 6 vols., 18H0). 

MOSER, JOHANN JAKOB (1701-1785), German jurist, was 
bom at Stuttgart on the 18th of January 1701. He studied 
at the university of Tiibingen, where, at the early age of nineteen, 
he was appointed extraordinary professor of law. In lyao 
he became ordinary professor, luid in 1736 he accepted a chair 
and directnrsliip in the university of Frankfortmn-the-Oder. 
On account, liowever, of differences with King Frederick William 
I. of Prussia, he resigned these offices in 1739 and retired to 
Ebersdorf, a village in the principality of Reuss, where for 
several years he devoted himself wholly to study, and especially 
to the production of his Deutsches Staatsrecht. In 1751 he was 
recalled to Wiirttemberg as district counsellor, and in 1750 was 
imprisoned at Hohentwiel on account of the steps he had taken 
in connexion with this office against certain tyrannical proceed¬ 
ings of the duke. In 1764 he received his liberty and was 
restored to office. He died on the 30th of September 1785. 
Moser was the first to discuss in an adequate form the subject of 
European international law. He wrote more than 500 volumes, 
his principal works being Deutsches Staatsrecht (1737-1754), 
Neues deutsches Staatsrecht (1766-T775), Deutsches Staatsarchiv 
(1751-1757), Grundriss der heutigen Staatsverfassung von Deutsch- 

landinsd)- 

See Schmid, Das Leben J. J. Mosers (i8(>8): Schulze, J. J. Moser, 

d&r Vaief des deutseken Staatsrechts (x8(^). 

MOSER, JUSTUS (1720-1794), German publicist and states¬ 
man, was bom at Osnabruck on the 14th of December 1720. 
Having studied jurispmdence at the universities of Jena and 
Gottingen, he settled in his native town as a lawyer. The 
confidence he inspired among his fellow-citizens soon led to his 
being appointed advocatus patriae (state attorney). On the 
appointment of the duke of York (son of George III. of England) 
to the lay Protestant bishopric of Osnabruck, he was attached 
to the person of the new ruler as legal adviser, and continued 
in this office of trust for twenty years. From 1762 to 1768 he 
was justiciarius (chief justice) of the criminal court in Osnabruck; 
and in 1768 was made Geheimer Referendar (privy councillor of 
justice). He died at Osnabruck on the 8th of January 1794. 
Not only as a statesman and administrator, but also as a 
publicist, Mfiser occupied a leading position among the men 
of his. time. His history of Osnabruck (1768; 2nd ed. 1780; 
3rd ed. 1819) is a masterly work. In his Patriotische Phantasien 
(1775-1786; 2nded. by his daughter, I. W. J. von Voigts, 1804; 
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new ed. by R. Zotiner, 1871) he shows himself in advance of 
his times, pleading as he does for a national organic development 
of a state in the place of arbitrary laws imposed by the sovereign. 
His VemUschk Sekriften (published by F. Nicolai with a bio¬ 
graphy, 1797-1798) also display a deep insight into human 
nature and sparkle with humour and witty sallies. Moser was 
also a poet of some repute and wrote a tragedy, Arminius 
(1749). A statue of him by Drake was unveiled in Osnabruck 
in 1836. 

His collected works, SdmUiche Wirke, were published by B. R. 
Abeken (10 vols., i842-i84;0. See J. Kreyssig, Justus Moser 
(1857); L. Kupprecht, Justus Mosers soziate und vBlkswirtseha]tliche 
Ansekauungen (1892); K. Mollmhaner, Mdsers Anieit an der Wieder- 
belekung des deutseken Oeistes (1896). , 

MOSES (Gr. Mievir^, Mmo^c), the great Jewish lawgiver, 
prophet and mediator, and leader of the Israelites from Egypt 
to the eastern borders of the promised land. The records of 
his life and work arc noticed in the articles Exonus, Numbers, 
Deuteronomy, where the several sources of the narratives 
are described. He appears in Midian at the “ Mount of God ” 
(Horcb) dwelling with its priest Jethro (y.».), on^ of whose seven 
daughters he married, thus becoming the father of Gershom 
and Eliezer. Of his earlier life it was said that he was bom in 
Egypt of Levhe parents, and when the Pliaraoh commanded 
that every new-born male child of the Hebrews should be killed, 
he was put into a chest and ca.st upon the Nile. He was found 
by Pharaoh’s daughter, and his (step-)sLster Miriam contrived 
that he should be nursed by his mother ; on growing up he killed 
an Egyptian who was oppressing an Israelite, and this becoming 
known, he sought refuge in flight. 

The story of the youth of Moses is, a.s is commonly the ca,se 
with groat heroes, of secondary origin; moreover, the circum¬ 
stances of his birth as related in Exod. ii. find numerous parallels 
in legend elsewhere, e.g. in the story of the historical Sargon 
(L. W. King, Early Bab. Kings, ii. 87 sqq.), in the myths of 
Osiris and man)' others (sec, at length, A. Jeremias’s Das Alte 
Test, im IJchte des alien Orients, 1906, pp. 408 sqq.; Bab. im N. 
Test. p. 30 seq.J. The story of the adoption of Moses by the 
Egyptian princess appealed to later imagination (Josephus, 
Ant. ii. 9, 10; Acts vii. 20-22), and many fanciful fables 
grew up around this and the other biblical statements. The 
name M6sheh, explained by the fact that the princess “ drew 
him " {mdshdh) nut of the waters, means properly “ one who 
draws ”; a derivation from Eg. mes{u), “ child," finds more 
favour, hut is not certain. 

At the holy mount, Moses received the divine revelation and 
was commissioned to bring the people a three-days’ journey out 
of Egypt to sacrifice at this spot (Exod. iii. 12,18; v. 3; viii. 27). 
The deity revealed himself in a new name, Yahweh, and with 
signs and wonders fortified Moses for his task. On his returp 
he experienced a remarkable incident which Ls obscurely asso¬ 
ciated with the rite of circumcision.' The plagues with which 
the reluctant Pharaoh was coerced culminated in the destruction 
of all the first-bom, and Israel escaped to the Red Sea. The 
pursuing Eg)'ptians were drowned, and the miraculous preserva¬ 
tion of the chosen people at the critical moment marks the first 
stage in the national history(See Exodus, The.) 

The other events need not be detailed. Kadesh (holy) was 

’ Exod. iv. 24-26; it possibly explains the transference of the rite 
from the bridci;room to the new-bom son. For a recent discussion, 
see H. P. Smith, Joum. Bib. Lit. (1906), pp. 14-24; and the article 
Circumcision (with J. G. Frazer's essay m the Independent 
Review, 1904, pp. 204-218). 

“ The plagues appear to have been amplified. In Exod. iv. three 
signs are given: the hand of Moses is stricken with leprosy and 
re.stored (the sign for Moses); his rod becomes a si-rpent (cf. vii. 8-13, 
the sign for Pharaoh); and the water is turned into blood (cf. vii. 17 
sqq.). If Pharaoh still remains obdurate his first-bom is threatened 
(iv. 21 sqq.). As regards the crossing of the Red Sea, a perfectly 
rationalizing explanation can be fonnd: with ^ strong cast wind 
its waters could temporarily recede and permit a passage (see Joum. 
Viet. Inst. xxvi. 28; xxviii. 268, 277). To the Israelites, however, 
it was a miracle, an unexpected intervention on the part of Yahweh, 
and the first of many marvels which be performed on behalf of the 
people of his choice. To mtionalize this or any of the series misses 
the whole point of the religious history.' 
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the chief centre. This wa.s the scene of the “ strife ” at 
Meribah (striving) where Yahweh “ shewed himself holy ” 
fNum. XX. 1-13); a parallel account joins the name with Massah 
(trial, proof) where Yahweh “ proved ” the people (Exod. 
xvii. 1-7). These two names (Deut. ix. as, xxxii. 51) with their 
significant meanings recur with varying nuances (Ps. Ixxxi. 7, 
xcv. 8 seq.). Here also in the wilderne.ss of Shut, and possibly 
at En-mishpat (well of judgment, t.e. Kadesh, Gen. xiv. 
7), Yahweh made for Israel “ statute and judgment ” and 
“ proved them.” This is apparently viewed as the goal of 
the three-days’ journey (Exod. xv. 22-25). I" district the 
defeat of the Amalekites is more naturally located (Exod. xvii.; 
cf.,i Sam. xxvii. 8) and here, finally, for some cau.se, now 
obscured, Moses and his brother Aaron (y.v.) incurred Yahweh’s 
displeasure (Num. xx. 12, xxvii. 14; Deut. xxxii. 51; Ps. cvi. 
33). Pisgah or Mt Nebo (the name suggests a foreign god), to 
the north-east of the Dead Sea became the scene of the death 
of Moses; his burial-place was never known (Deut. xxxiv.). 

In estimating the work of one who stands at the head of the 
religious and legal institutions of Israel, it is necessary to refrain 
from interpretihg the traditions from a modern legal standpoint 
or in the light of subsequent ideas and beliefs for which the 
sources themselves give no authority. Much confusion has been 
caused by attributing to Moses more than the Pentateuch itself 
claims, and by misunderstanding the meaning of later references 
(Mat. xix. 8; Mark vii. 10,x: 5; xii. 2U\ Luke xx. 37; John vii. 
22). Moreover, it is necessary to allow that the traditions relating 
to both Moses and Aaron underwent change. The priesthoods 
of Shiloh and Dan could boast of an illustrious origin (i Sam. 
ii. 27 .seq.; Judg. xviii. 30), but the religious practices associated 
with the former especially were not thase of the purest type. 
When Aaron himself is connected with the worship of the golden 
calf, and when to Moses is attributed a brazen serpent which 
the reforming king Hezekiah was the first to destroy, it is evident 
that religious conceptions developed in the course of ages. 
Although Moses wax venerated us a prophet (Hos. xii. 13), a 
mediator (Jer. xv. i)andaleadcr(Mic. vi. 4; Isa.lxiii. ii), much 
of the legal procedure ascribed to him must belong on internal 
grounds (religious, ethical and sociological evidence) to a post- 
Mosaic age. Many of the Mosaic laws find parallels and analogies 
in all ages outside the sphere of Israelite influence, notably in 
the laws codified several centuries previously by the Babylonian 
king Khammurabi (sec BADYnoNiAN 1 ,aw). The practice of 
finding in ancient authority a precedent fur institutions new and 
old (cf. the law of booty, i Sam. xxx. 25, with that ascribed to 
Moses in Num. xxxi. 25 sqq.) is quite in accordance witli Oriental 
custom and explains the growth of the present extremely complex 
sources. But this very development of Mosaism implies the 
existence of an original nucleus or substratum, although the 
recovery of its precise extent is very difficult. The legislation 
on Mt Sinai (Horeb) which apparently occupies a very important 
place in tradition (Exod. xx. sqq.) is really secondary (cf. W. R. 
Smith, Prophets of Israel, p. :i j); rnore prominence is evidently 
to be ascribed to the influence of the half-Arabian , Jethro or 
Hobab, and this must be taken into consideration with what is 
known of Keniteand kindred elans (Exod. xviii.; Num. x. 20-33; 
see Jethro; Kenites).' Yahweh appears to have been known 
to them before he revealed himself to Moses, and the ancestors 
of the Israelites are recognized as worshippers of Yahweh, but 
are on another level (Exod. vi. 3). The traditions would seem 
to point to the institution of new principles in the religion 
of Yahweh, and would associate with it not merely Moses but 
those foreign elements which are subsequently found in 
Israel and Judah. See Jews. §§ 5,14, 20. 

Bibliography. —See hirthe articles, Aaron; Decalogue; 
Hebrew Religion; Levites. For the introductory questions, W. 
Robertson Smith's Old Test, in Jemsh Church and Prophets o 1 Israel 
are most helpful; ^lee also J.-M. Lagrange, fftsl. Crit. and the Old 
Testament (Eng., E. Myers, igoj), pp. 148-179; Wellhausen’s 


' SmiK. Budde, Religion of Israel to the Exile, ch. i. According 
to Gen. iv. 26, so far from the name Yahweh having been made known 
to Israel by Moses (Exod. iii. 13 sqq., vi. 1 sqq.), the worship goes 
back to the earliest ages. 


Prolefioniena is a conclusive elaboration of the initial stages of 
criticism. All subsequent studies vary according'to the WTlter'.H 
standpoint; W. R. Harper, Amos and Hosea {Intemat. Critical 
Commentary), pp. 84 sqq., gives a convenient summary. Among 
particular discussions may be named Cheyne, Ency, Bib. s.v., £■ 
Meyer, Jsraelilen, pp. 1-103' and the mytholo^cal treatment 
by H. vVinckler, Gesch. /sr.,Ii. 06-95; A. Jeremias, Alte Test.,loc.cit.'. 
and Ed. Stucken, Astralmythen d. Hebraer, &c., pp. 431 sqq. 
For Jewish and other legends (to which Jude g alludes), see Beer, 
Leben Moses (1863), M. Griinbaum, Neue Beiirage s. sem. Sagenkunde 
(1893), pp. T52 sqq.; the Assumption of Moses, ed. R. H. Charles' 
(1897); W. Tisdall, Sources of the Qur'an (1905); and Ency Bib. 
col. 3218, § 21 (with references). For the stories of Manetho, &c., 
Ewaid, Hist. Isr. ii. 76 sqq.; Kittel, Hist. i. 26 seq., may be supple¬ 
mented by 'Willrich, Juden u. Griechen tor d. makhdb. Erhebung 
(1895), pp. 53 sqq.; G. Maspero, Rec. de travaux (1905), xxvii. 13 
sqq., 22 seq. (S. A. C.) 

HOSES, ASSUMPTION OF, an extra-canonical apocalyptic 
work of the Old Testament. The Assumption or Ascension of 
Moses (’AvaX>;i/ns MsnWius) is a prophecy of the future relating 
to Israel, pul into the mouth of Moses, and addressed to Joshua 
just before the great lawgiver died. Founded upon the book of 
Deuteronomy, it is brief and unpoetical. But it seems to have 
been large at first, for according to Nicephorus it consi.sted of 
1400 stirhs. It contains a brief history of Israel from Moses to 
the Messianic age. The most striking feature in this work is the 
writer's scathing condemnation of the priesthood before, during, 
and after the Mai cahean period, and an unsparing depreciation 
of the Temple services. 

This book was lost for many centuries till a large fragment of 
it was discovered and published by Ceriani in 1861 (Monumenia 
sacra I. i. SS-<)4) from a palimpsest of tlic 6th century. Very 
little was known about the contents of this book prior to this 
discovery. One passage found in this fragment is quoted in the 
Acta synodi Nicaenae, li. iH. Most of the other references relate 
to the strife of Midiacl and Satan about the body of Moses, and 
ascribe it to the Ascensio Mosis, i.e, ’AvuAi]i/ii! Mvivcrcut. 

Various other works have been attributed to Moses, such as the 
Petirath Mushe, the jSllSAoi Kiyeer fteoneur Muueius, '1 he Exodus of 
Moses (in Slavonic), &c. Sec Charles, Assumption of Moses, pji. 
xiv .-xvii,; Schiirer, Gesch. des fiid. Vnlkes, iii. 220-221. 

Dale.—The book has been assigned to most dates between 
the death of Herod the Great and that of Bar-Cochba. But 
this text precludes any date after a.d. 70. The true date appears 
to lie between 4 b.c. and a.u. 30. Herod is already dead (vi. 6), 
hence it is after 4 n.c.; and Herod’s sons are to rule for shorter 
periods than their father, hence it must have been composed 
before the.se princes had reigned thirty-four years— i.e. before 
A.D. 30. But there are grounds for assuming that a.d. 7 is 
probably the earlier limit (see Charles, op. cit. Iv.-lviii.). 

Author. —^The author was not an Essene, for he recognizes 
animal sacrifices and cherishes the Messianic hope. He was 
not a Sadducce, for he looks forward to the establishment of 
the Messianic Kingdom (x.). Nor yet was he a Zealot, for the 
quietistir ideal is upheld (be.), and the kingdom is established 
by God Himself (x.). He was clearly a Pharisaic Quietist, a 
Pharisee of a fast disappearing type, recalling in all respects thg 
Chasid of the early Maccabcan times, and upholding the old tradi¬ 
tions of quietude and resignation. His object is to protest against 
the growing secularization of the Pharisaic party through its adop¬ 
tion of popular Messianic beliefs and political ideals. Bgt his 
appeal was in vain, and so the secularization of the Pharisaic 
movement culminated in due course in the fall of Jerusalem. 

The Latin Vo'sion a Translation from the Greek. —That oui Latin 
text is derived from the Greek there can be no question. 'Thus 
Greek words are transliterated, as " chedriofrom ertpiu, 

" horemus " from fpiutoi; Greek idioms arc reproduced, as " usque nos 
duci captivos." =^ius rdv huas alxMaAoriirfevai, and retranilation into 
Greek is frequently necessary in order to correct the misrenderings 
of the translator or the corruptiqns already inherent in the Greek. 
Finally, fragments of the Greek version arc still preserved. 

The Greek a Translation from the Hebrew. —'That the Greek was in 
turn derived from a Semitic original was denied by Hilgenfeld. 
Voikmar and others. But EwaJd, SebraidtTMerx, Colani, Caniire, 
Hausrath, Dalman. Rosenthal and Burkitt decide in favour of a 
Semitic. R. H. Charles (op. cit. xxxviii.-xiv.) is of opinion That it 
is possible to prove that the Greek goes back not to an Aramaic 
but to a Hebrew original, on the following grounds; (i) Hebrew 
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idiomatic phrasw aurvive in the text Thui cirtiumibo (ii 7) " 1 

will protect," 3310 K (cf. Deut xxxii, 10), and in sactrdotts 
vocaimHtm —ftiltpwtKXi)A)n*n’ai, 4 ltn{^< ^V(ci-iClu'on,xxiii.i4, 
andJaa.xlviii.j),="theywiUcalltheraeelveepriests." (2) Frequently 
it is only through retranslation that we can understand the source of 
corruptions in the text. (3) In some oases we must translate not 
the Latin but the Hebrew presupposed by it. Thus in i. 7, successor 

luKavsf =» niB’D, must be rendered " minister." 

Tht Booh may be the lost Testament of Moses. —The present book is 
possibly the long lost AisS^m Mwwiwt mentioned id some of the 
ancient lists, for it never speaks of the assumption of Moses, but 
always of his natural death (i. 13, iii. 13, x. 14V About a ball of 
the original Testament is preserved in the Latin Version. The latter 
half probably dealt with questions about the Creation (see Fabric. 
Cod. pseud. Acta synodi Nicaenae,'^ 20^. With this 

" Testament" the “ Assumption," to which almost all the patristic 
references and that of Jude are made, was subsequently Mited. 

Some Views ojAuthor.—Oya author's views on Moses are remarkable. 
He writes that Moses was prepared from before the foundation of 
the world to be the mediator of God’s covenant with his pemjle 
(i. 14, iii. 12). During his life he was Israel's intercessor with God 
(xi. II, 17). Praying on their behalf as a " great angel " (xi. 17), 

" a sacred spirit wno was worthy of the Lord manifold and incompre¬ 
hensible " 16). Apparently his relation to Israel did not cease 

with death, as he was to be their intercessor in the spiritual world 
(xii. 6). His death wa-s an ordinary one (i. 15, iii. 13, x. 12, 14), 
but no single place was worthy to mark the place of his burial, for 
his sepulchre was from the rising to the setting sun, and from the 
south to the confines of the north—yea, the whole world was his 
sepulchre (xi. 8). On the doctrine of good works our author’s views 
arc allied to Old Testament conceptions rather than to the rabbinic 
doctrine of man's righteousness, which bulks so largely in Jewish 
literature from a.d. 50 onwards. So far from representing man’s 
righteousness as involving merit over against God, our author 
represents the greatest hero of Israel as declaring " Not for any 
virtue or strength of mine, but in His compassion and long-suffering 
was He pleased to call me ” (xii. 7.) 

Literatuku.— Editions of the Latin Text'. Ceriani Monumenta 
sacra et firofana, I. i. 5.3-04 (18O1); Hilgonfcid, Nov. test, extra 
canonem receptum, 107-135(1870); VolVmar, Most-Prophetic und 
Himmetfahrt (18O7); Schmidt and Merx, Die Assumptio Mosis (Metx, 
Archiv. /. wtssensch. Erf. des A. Ts. 1 . ii. 111-152; 1SO8); 
Charles, The Assumption of Moses (translation, with notes and intro¬ 
duction, 1897); Clemen, in Kautzsch's Apocr. und Pseud., II. 311- 
331. Critical Inquirtes'. For a full account of these see Schurer 
iii. 222; Charles op. cit. xxi-xxviii. (R. H. C.) 

MOSES OF CHORENE, Armenian historian, was a native of 
Khor'ni in TarOn, a district of the Armenian province of Turu- 
beran. According to the History of Armenia which bears his 
name he was a pupil of the two kthers of Armenian literature, 
the patriarch or catholicos Sahak the Great and the vartabed 
Mesrob. Shortly after 431 he was sent by these men to Alex¬ 
andria to study the Greek language and literature, and tlius 
prepare himself for the task of translating Gseck writings into 
Armenian. Moses took his journey by Edessa and the sacred 
places of Palestine. After finishing his studies in the Egyptian 
capital he set .sail for Greece; but the ship was driven by contrary 
winds to Italy, and he seized the opportunity of paying a flying 
visit to Rome. He then vi.sited Athens, and towards the end 
of winter (440) arrived in Constantinople, whence he set out on 
his homeward journey. On his arrival in Armenia he found that 
his patrons were both dead. The History of Armenia speaks of 
its author as on old, infirm man, con.stantly engaged in the work 
of translating. In the later Armenian tradition we find other 
notices of this celebrated man '—such as, that he was the nephew 
of Mesrdb, that he was publicly complimented by the emperor 
Marcian, that he had been ordained bi.shop of Bagrewand by the 
patriarch Giut, and that he was buried in the church of the 
Apostolic Cloister at Mush in the district of TarOn; but these 
accounts must be received with great caution. TTiiis remark 
applies especially to the statement of Thomas Ardsruni,“ that 
Moses, like his Hebrew prototype, lived to the age of 120 years, 
and recorded his own death in a fourth book of his great work. 
The same caution must be extended to another tradition, based 
on an arbitrary construction of a passage in Samuel of Ani, 
which places his death in the year 489. 

The History of Armenia,^ or, as the more exact title runs, the 

1 Collected by Lailglols, CoUeetion des historiens de I'arminie, ii. 

Brosset, Collection dthistoriens arminiens, L 68. 

• The oldest MS. is that of S. Lazaro (12th century). Collations 


CHORENE 897 

Genealogical Account of Great Armenia, consists of three books, 
and reaches down to the death of Saint Mesrdb, in the second 
year of Yazdegerd II. (Feb. 17, 440) * It is dedicated to 
Sahak Bagratuni (who was afterwards chosen to lead the revolted 
Annenians in the year 481), as the man under whose auspices the 
work had been undertaken. 'This work, which in course of time 
acquired canonical authority among the Armenians, is partly 
compiled from sources which we yet possess, viz. the Life of 
Saint Gregory by Agathangelos, the Armenian translation of the 
Syriac Doctrine of the AposSe Addai, the Antiquities and the Jewish 
War of Josephus, and above all the History of Mar Abas Katina 
(still preserved in the extract from the book of Sebeos),* who, 
however, did not write, as Moses alleges, in Syriac and Greek,, at 
Nisibis, about 131 b.c., but was a native of Medsurch, and wrote 
in Syriac alone about a.d. 383, or shortly thereafter. Besides 
these, Moses refers to a whole array of Greek authorities, which 
were known to him from his constant use of Eusebius, but which 
cannot possibly have related all that he makes them relate." 
Although Moses assures us that he is going to rely entirely upon 
Greek authors, the contents of his work show that it is mainly 
drawn from native sources. He is chiefly indebted to the popular 
ballads and legends of Armenia, and it is to the use of such 
materials that the work owes its permanent value. Its impor¬ 
tance for the history of religion and mythology is, in truth, very 
considerable, a fact which it is the great merit of Emin ’’ and 
Dulauricr® to have first pointed-out. For political history, 
on the other hand, it is of much less value than was formerly 
assumed. In particular, it is not a history of the people or of 
the country, but a history of the Armenian aristocracy, and, in 
opposition to the Mamikonian tendency which perv^es the 
rest of the older Armenian historical literature, it is written in 
the interest of the rival Bagratunians. Down to the 3rd century 
it is proved by the contemporary Graeco-Roman annals to be 
utterty untrustworthy—but even for the times of Armenian 
Christianity it must be used far more cautiously than has been 
done, for example, by Gibbon. The worst featore is the con¬ 
fusion in the chronology, which, strange to say, is most hopeless 
in treating of the contemporaries of Moses himself. What can 
be thought of a writer who assigns to Yazdegerd I. (399-420) 
the eleven years of his predecessor Bahifim IV., and the twenty- 
one years of Yazdegerd I. to his successor BahrSm V. (420-439) ? 
A. von Gutschmid* at one time attempted to explain this 
unhistorical character of the narrative from a tendency arising 
out of the peculiar ecclesiastical and political circumstances of 
Armenia, situated as it was between the eastern Roman and the 
Persian empires, circumstances which were substantially the 
same in the 5th as they were in the two following centuries. 
In the course of further investigations, however, he came to the 
conclusion that, besides the many false statements which Moses 
of Khor'ni makes about his authorities, he gives a false account 
of himself. That is to say, the author of the History of Armenia 
is not the venerable translator of the 5th century, but some 
Armenian writing under his name during the years between 
634 and 642. The proof is furnished on the one hand by the 
geographical and ethnographical nomenclature of a later period 

of MSS. of Etchmiadzin and Jerusalem are given by Agop Gaiinian, 
Tiflis (1858, 4to). The book has been edited and translated by 
Whiston (London, 1736, 4to): and by Le Valliantde Florival (Venice 
and Paris, s.a., 1841), 2 vols. 8vo. 

* The commencement of this king’s rdgn has been fixed by 
N 61 deke [Geschichte der Eassaniden aus Tabari, p. 423) as 4th 
August 438; and this date has subsequently been established by 
documentary evidence from the fact 01 the martyrdom of Pethion 
(see Hoflmann, Ausetige aus syrischen Ahten persischer Mirtyrer, 
p. 67). 

" Translated in Langlois, i. 195 scq. 

* For the following statements, the evidence may be found in the 
article "Ueber die Glaubwurdigkeit der Armenischen Geschichte des 
Moses von Khoren," by Alfred von Gutschmid, in the Beriehte der 
phil. hislor. Classe der hOnigl. sicha. Gesellschaft^d&r Wissensehaften 

^^^^^h^k^T^ongs of Ancient Armenia (Arm.) (Moscow, 1850). 

* " Etudes sur les chants historiques et les traditions 'populaires 
de I'anoienno Armfenie," in the Joum. asiat., iv., sir, 19 (1852), 

*"^eber die GlaubwftrdigkeitAc.; p. 8 seq. 
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and similar anachronisms,which run through the whole book 
and are often closely incorporated with the narrative itself, and 
on the other hand by the identity of the author of the History 
with that of Gtagraphy,t point on which all doubt is excluded by 
a number of individual oflinities,’* not to speak of the similanity 
in geographical terminology. The critical decision as to the 
authorship of the Geography must settle the question for the 
History also. 

The Geo^apky is a meagre dcetch, based mainly on the Choro- 
paphy of Pappus of Alexandria ^n the end of the 4th century), 
and indirectly on the work of Ptolemy. Only Armenia, the 
Persian Empire, and the neighbouring regions of the East ore 
independently described from local information, and on these 
sections the value of the little work depends. Since the first 
published text • contains names like “ Russians ” and “ Crimea,” 
Saint Martin in his edition * denied that it was written by Moses, 
and assigned its origin to the loth century. It was shown, 
however, by L. Indjidjean ^ tliat these are interpolations, which 
are not found in better manuscripts. And in fact it is quite 
evident that a book which gives the division of the Sassanid 
Empire into fcAir spahbehships in pure old Persian names cannot 
possibly have been composed at a long interval after the time of 
the Sassanidae. But of course it is equally clear that such a 
book cannot be a genuine work of Moses of Khor'ni; for that 
division of the empire dates from the early part of the reign of 
King Chosroes I. (s.ti-.svp)." Accordingly K. P. Patkanow,^ 
to whom we are indebt^ for the best text of the Geopaphy, is 
of opinion that we have in it a writing of the 7th century. 
If the limits within which the Geography was compxised arc to 
be more nearly defined, we may say that, from isolated traces 
of Arab rule" (which in Armenia dates from 651), it must have 
been written certainly after that year, and perhaps about the 
year 657.* 

Another extant work of Moses is a Manual of Rhetoric, in ten 
books, dedicated to his pupil Theodorus. It is drawn up after 
Greek models, in the taste of the rhetoric and sophistry of the 
later imperial period. The examples are taken from Uermogenes, 
Theon, Aphthonius, and Libonius; although the author is also 
acquainted with lost writings—e.g. the Peliades of Euripides. 
On account of the divergence of its style from that of the History 
of Armenia, Armenian scholars have hesitated to ascribe the 
Rhetoric to Mo.ses of Khor'ni; but, from what has been said 
above, this is rather to be regarded as a proof of its authenticity. 

Smsiller works bearing the same honoured name are—the 
Letter to Sahak Arderuni; the History of the Holy Mother of God 

* Instances of these may be found in i. 14, where the arrangement 
of Armenian provinces, I., II., III., IV., introduced in the year 336, 
is carried back to Aram, on older contemporary of Ninus; and in 
the passage iii. 18, according to which Sliipur II. penetrated to 
Bithynia, although the Persians did not reach that till 608. ’ 

“ fiee the confusion, common to both books, between Cappadocia I. 
and Armenia I., in consequence of which Mazaca and Mt Argaeus 
are transferred to the latter locality (fftsi. i. .14; Geoer. Saint 
Martin's ed., ii. 33.^); also the passages which treat of China and 
Dchenbakur (Hist. ii. 81; Geagr. li. syd), &c. 

• Edition with translation by Whiston (London, 1736, 4to). 

* In the Mtmoires kislortques el gCograpkt'ques surt'Armtnie (Paris, 
1819, 8vo), ii. 310 scq. 

‘ Antiquities of Armenia (Arm.), iii. 303 scq. 

• See Noldokc s Tabari, p. 155 scq. 

^ Armjanskaja geographija vii. wika par. Ch. (pripisiw awschajasja 
Moiseju Chorenskomu) (St Petersburg, 1 * 77 , *vo). Before him 
Kiepert (in the Monatsb. d. Berliner Akad. (1873, p. 599 seq.) liad 
substantially arrived at the right conclusion when he assigned the 
portions of the Ceograhhy referring to Armenia to the time between 
Justinian and' Maurice. (See alw Abhandlungen det kdniglichen 
Gesellschaft der Wissenschaften eu Gdtiingen, philol. hist. Klasse, 
Neue Folge, Bd. iii. Nrp. 2, 1901) (in which Dr J. Marquart edits 
with commentary m ^e^ tfae title Erkn^hr the sections of the geo¬ 
graphy relating to . 

* The passage abo^uHyWW of Basra, which was founded in 

633, is decisive on Martin's edition, ii. 368). 

• The peculiar interest l%(#Ue author (Saint Martin, ii. 340) 

takes in the origin of ^ SIws Jb Thrace is best explained by the 
war against, them wbiich the emperor Constans II. away 

from tSa East in the year 657?"^ln other respects the writer displays 
the most complete indifference, and even ignorance, with regird 
,to the state of afiairp in the West 


and her Image (in the cloister of Hogotsvanch.in the district 
Andtevatsi of the province of Vaspurakan), which is also 
addressed to Sahak; and the Paneygyric on Saint Rhipsime. Of 
the saaed poems attributed to him, there is only one short 
prayer, contained in the |;tymnal of Sharakan, which can really 
claim him as its author. 

Of works passing under the name of Moses of Khor'ni, the 
following are regarded by the historians of Armenian literature 
as spurious: a History (distinct from the Panegyric) of the 
Wanderings of Saint Rhipsime and her Companions; a Homily 
on the Transfiguration of Christ; a Discourse on Wisdom (i.e., the 
science of grammar); the Commentaries onpammar faa exposi¬ 
tion of Dionysius ’Thrax). In the case of the grammatiail 
writings, it has been suggested that tliere may have been some 
confusion between Moses of Khor'ni and a Moses of Siunich, who 
lived in the 7th century. 

Literature. —The date of the History of Moses has been discussed 
in many monographs. See especially the brochure of A Cani^re, 
Nouvelles sources at Moist dt Khoren (Vienna, 1893), who sets it in 
tlie 8tli century, A Russian critic, J. Khalateants, arrives at a similu 
cunclusiun in his Armianskie Epos (Moscow, 1896). F. C. Cony- 
beare, in an article on “ The date of Moses of Khoren," in the Bysan- 
tinische Zeitsekrtfi, vol. x., and in a second in vol ii., entitled " The 
Relation of tlie I'aschal Chronicle to Malalas," challenges Professor 
Carritre's arguments, and contends that tlie History of Moses is a late 
5th-century work, much interpolated in the immediately succeeding 
centuries. (A. v. G.; F. C. C.) 

HOSHEIH, JOHANH LORENZ VON (e. 1694-1755), Gennan 
Lutheran divine and Church historian, was born at Liibeck on 
the 9th of October, 1694 or 1695. After studying at the 
gymnasium nf his native place, he entered the university of Kiel 
(1716), where he took his master’s degree in 1718. In 1719 he 
became assessor in the philosophical faculty at Kiel. His first 
appearance in the field of literature was in a polemical tract 
against John Toland, Vindiciae antiquae christianorum disci- 
plinae (1720), which was soon followed by a volume of Ohser- 
vationes sacrae (1721). These works, along with the reputation 
he hod acquired as a lecturer and preacher, secured for him a 
rail to Helmstadt as professor ordinarius in 1723. The Instilu- 
tionum historiae ecclesiasiicae lihri IV. appeared in 1726, and 
in the same year he was appointed by the duke of Bruns¬ 
wick abbot of Marienthal, to which dignity and emolument the 
abbacy of Michaelstein was added in the following year. 
Mosheim was much consulted by the autliorities when the 
new university of Gottingen was being formed; c.specially 
in the framing of the statutes of the llieological faculty, 
and the provisions for making the theologians independent of 
the ecclesiastical courts. In 1747 he was made chancellor of 
the university. He died at Gottingen on the 9th of September. 
Among his other works were: De rebus christianorum ante 
Constantinum commentarii (1753), Ketzer-Geschichte (2nd ed. 
1748), and Sittenlehre der heiligen Schrift (1735-53). His exe- 
gctical writings, characterized by learning and good sense, in¬ 
clude Cogiiationes in N. T. loc. select. (1726), and expositions of 
I Corinthians (1741) and the two Epistles to Timothy (1755), 
In his sermons (HeUige Reden) considerable eloquence is showp, 
and a mastery of style which justifies the position he hel(J,|^ 
president of the German Society. 

There are two English versions of the Institutes, that of Arcblfiold 
Maclaine, published in 1764, and that of James Murdock (1832), 
which is the more correct Murdock's translation was revised and 
re-edited by James Seaton Reid in 1848, and by H. L. Hastings 
in 1892 (Boston). An English translation of the De rebus ehris- 
tianorum was published by Murdock in 1831. 

HOSLEB, HENRY (1841- ), American artist, was born 

at New York, on the 6th of June 1841, the family removing to 
Cincinnati when he was about ten years old. Studying drawing 
by him.self, he became a draughtsman for a comic, paper, the 
Omnibus (Cincinnati), in 1855; in 1859-1861 he studied under 
James H. Beard, and in 1862-63, during the Civil War, was an 
art correspondent of Harper’s Weekly. In 1863 he went to 
Dusseldorf, where for almost three years he was at the Royal 
Academy schools; he subsequently went to Paris, where he 
studied tor a short time under Ernest Hubert, His “ Lt Retour,” 
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from the Parii Salon of 1879, was the first American picture 
ever bought for the Luxembourg. He received a silver medal 
in Paris 1889, and gold medals at Paris, 1888, and Vienna, 1893. 
Examples of his work are in the Sydney Art Museum, KE.W., 
and the art museums of Springfield, H^s., Cincinnati, Ohio and 
New York. His son, Gustave Henky Mosler (i875-t9o6), 
a pupil of his father and of lAon Botmat, exhibited at the Salon 
in Paris, receiving a medal for his “ De ftofundis ’’ in 1891; his 
portrait of Governor J. W. Stewart is in the State House, 
Montpelier, Vermont, and his “ Empty Cradle ” is in the Toledo 


Mahommedan religion, consisting generally of a large open 
court {sahn) surrounded by arcades {liwan), with a fountain 
(mida-a) in the centre of the court, for the ablutions neces¬ 
sary before prayer. The principal feature in the mosque is the 
niche (mihrab), which is sunk in a wall built at right angles to 
a line drawn from Mecca, and indicates the direction towards 
which the Moslem should turn when engaged in prayer. The 
arcades in front of the Mecca niche were sometimes of con¬ 
siderable depth, and constituted the prayer chamber {maksura), 
portions of which were occasionally enclosed with lattice work. 
By the side of the niche was the pulpit {minbar), and some¬ 
times in front of the latter a platform (dikka) raised on columns, 
from which chapters from the Koran were read to the people. 

Most mosques have endowed property, which is administered 
by a warden (nazir), who also appoints the imams and other 
officials. The larger mosques have two imams: one is called 
(in Arabia and Egypt) the hhatib, and he preaches the sermon 
on Fridays (the Moslem Sabbath); the other, the ratib, reads 
the Koran, and recites the five daily prayers, standing close to 
the mikrcd), and leading the congregation, who repeat the 
prayers with him, and closely follow his postures. The imams 
do not form a priestiy sect; they generally have other occupations, 
such as teachmg in a school or keeping a shop, and may at any 
time be dismissed by the warden, in which case they lose the 
title ef imam. Moslem women, as a rule, are expected to Say 
their prayers at home, but in some few mosques they are 
admitted to one part specially screened off for them. 


The earliest mos^e erected was that at Mecca, which con¬ 
sisted of a great court, in the centre of which was the Kalut or 
Holy Stone. The court was surrounded with arcades, all of 
which constituted the prayer Chamber, so that its plan is neces¬ 
sarily different to the normal type; the existing tmildings date 
only from the first half of the 17th century, as the whole mosque 
was destroyed by a torrent in 1636. 

The normal type referred to is best represented in the mosque 
of *Amr (see ‘Amr-ibn-el-Ass) at Fostot, Cairo; built in ajd. 643 
it still retains its original arrangement, though partly rebuilt 
and increased in its dimensions. The mosque (see fig. i), 
now in a somewhat ruined condition, covers an ares of about 
130,000 sq. ft. with an open court, *40 ft. sq., and a sanctuyy 
or prayer chamber, 106 ft. deep, there being a central avenue 
and ten aisles on either side. The columns and capitals were all 
taken from ancient buildings, Egyptian, Roman and Byzantine, 
and they carry arclies of different forms, semicircular, pointed 
and horseshoe. 

The columns and other materials of the mosque of el-Aksa 
at Jerusalem were taken by Abdalmalik (aj>. (>90) from the 
ruins of Justinian’s church of St Mary on Mount Sioot and the 
central avenue or nave built with them presento the appearance 
of a Christian church; it however runs north apd south, the 
Mecca niche being at the south end; originally there were seven 
aisles on each side, now reduced to three. The Kubbet-es- 
Sakhra, or Dome of the Rock, atr J erusalem, is only a shrine 
erected over the sacred rock, so that the title often ascribed to it 
as “ the mosque of Omar ” is misleading. 

The mosque of the Omayyads in Damascus was built by the 
Caliph Wahd in a.d. 705 on the foundations of the basilican 
church of St John : its plan differs therefore from the normal type 
in that its arcades run east and west, and the transept in the 
centre becomes the prayer chamber. The Mecca niche is sunk 
in the doorway of a Roman temple which formerly occupied the 
same site, and the substructure of the minaret at the south-west 
angle is of still more ancient date. The great court on the north 
side has a lofty cloister round it, so tut in many respects it 
follows the normal type. 

The mosque of Ahmad Ibn Tulun, in Cairo (a.d. 879), is the 
first mosque erected in which the materials were not taken 
from ancient buildings; it has therefore a special interest as 
being the earliest genuine example of the Mahommedan style 
(see" Architecture : Mahommedan). The walls, piers ^ 
arches, are all built in brick, covered with stucco, a great portion 
of which is preserved down to the present day. 'file plan is of 
the normal type, with a great court in the centre, a prayer cham¬ 
ber four aisles deep on the Mecca side (south-east), and a double 
aisle on the other three sides. All the arches are pointed and 
slightly horseshoe, preceding therefore by about two and a half 
centuries the introduction of the pointed arch into Europe. 
The piers carrying the arches have shafts at their angles, the 
earliest examples known, and the decoration of ffie walls con¬ 
sists of friezes, borders, and impost-bands, all enriched with 
conventional patterns interwoven with cufic characters and 
modelled in stucco. The windows in the outer walls are ^ed 
with pierced stone screens of geometrical design. The architect 
is said to have been a Coptic Christian who deprecated the destruc¬ 
tion of ancient buildings to obtain columns and blocks of stone, 
and who undertook to design a mosque which should be built 
entirely in brick, which when coated with stucco and appro¬ 
priate decorative designs would rival its predecessors. 

The next important mosque is that of Kairawan in Tunisia, 
which was founded by Sidi Okba in a.d. 675, but was partly 
rebuilt and added to in the following two centuries. Its court 
covers an area of 38,000 sq. ft., and its prayer chamber is 150 ft. 
deep, having a central avenue and eight aisles on each side. 

The chief interest of the mosque at Kairawan lies in its being 
the prototype of the great mosque at Cordov», which was built 
by Abdarrahman in a.d. 780; the earliest portion of the mo^ue 
is the prayer chamber (135 ft. wide by 220 ft. deep), which is in 
front of the entrance gateway to the great court, and consists^ 
a central avenue with five aisles on each side. In a.d, 961 this 
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MOSQUE (through Fr. mosquie; Span, mezquita, from Arab. 
masjid, sofada, to adore), the house of prayer in the 



Fio. 1.—Plan of Mosquu of 'Amr, Old Cairo. 

1, lUblch. 5, Fountain for ablution. 

2, Minbar. 0 , 0 , Kooms built later. 

3, Tomb of 'Amr. 7, Minaret. 

4, Dikka. 8, Latrines. 
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portion was extended ijo ft. in the rear'by Hakim II., the 
mihrab and Mecca wall being rebuilt; about ao years later a 
further enlargement was made, and eight more aisles were added 
along the whole eastern side, so that the prayer chamber covered 
an area of over 148,000 sq. ft. In the 13th century a portioa of 
Hakim’s addition was pulled down to make way for the first 
cathedral, which was dedicated to the Virgin. The most 
beautiful portion of the mosque, however, still exists in the 
prayer chmber of Hakim, where are to be found the earliest 
examples of the cusped arch and the origin of many of the 
geometrical patterns in stucco at the Alhambra. 

The mosque of el Azhar, " the splendid,” was begun about 
AJB. 970 by Jauhar, the general of the Fatimite Caliph Moizz, 

who captured Fostat 
and founded el Kahira, 
the present town of 
Cairo. It was based, 
therefore, on the great 
mosc]ue at Kairawan, 
and although more or 
less rebuilt, it still pre¬ 
serves its original plan. 
It has a special interest 
in being the chief uni¬ 
versity of the Moslem 
world, containing some 
thousands of students 
{mujawirin), for wdiom 
certain p^s of the 
mosque {riwaq) are 
screened off, according 
to the country from 
which they come. Thus 
special parts are re¬ 
served for natives of the 
various provinces of 
Egypt, Morocco, Syria, 
Arabia, India, Turkey, 
&c. Each student can, 
if he is too poor to hire 
lodgings, live, eat and 
sleep in the mosque. 
Each has a large chest 
in which to keep his 
clothes and books; these 
are piled against the 
walls to a height of 
seven or eight feet. The 
students pay no fees, but 
the richer ones give 
presents to the lecturers, 
who sifr on the matting 
in various parts of the 
sanctuary or cloister, 
while the students sit 
round each lecturer in 
a circle. The usual 



-Plan of Mosque of Sultan 
Hasan, Cairo. 

I, 2, Main entrance. 

3, Court open to sky. 

4, 5, Fountains. 

0, 6, North and south vaulted transepts 
(the dotted lines show the curve 
of the vault). 

8, 9, Dikka. 

10, Sanctuary. 

11, Minbar. 

12, Kibleh. 

13, Door to tomb. 

14, Domed tomb-chamber, 
ij, Tomb within screen. 

16, Kibleh. 

17, 17, Minarets. 

18,19, 20, Various entrances to mosque. 

21. Small rooms coiuiected with service 

of the mosque. 

22. Sultan's private entrance. 


course of study lasts for three years, though soma students 
remain for much longer. The chief of the lecturers, called the 
Sheik el-Azhar, receives about £100 a year, the others little or 
nothing, as regular pay. The Koran, sacred and secular law, 
logic, poetry, arithmetic, with some medicine and geography, arc 
the chief subjects of study. 

Of other mosques in Cairo, the finest is that of Sultan 
Hasan (fig. 2), completed in a.d. 1360. It differs from the 
normal type in many regpects, as it includes residences for 
vai^us sects, so that portions of it, with the several storeys 
eijkl'nally, resenfble an immense mansion or warehouse, and 
this would seem to have led to an important change inside, as 
inatpuH of a cloister of two or more aisles there are four immense 
haH« all covered with pointed barrel vaults. Beyond the Mecca 
wall is the tomb of the founder, covered with an immense dome. 


The entrance doorway on the north-east side is over 8o ft in 
height, its summit being decorated with stalactite vaults, one 
of the grtmdest features in Mahommedan architecture, oidy 
equalled by the magnificent portals of the mosques in India. 
The central square court, pf moderate dimensions, with halls and 
great recesses, is followed in other examples in Cairo, among 
which the Tomb Mosque of Kait-Bey (c. a.d. 1470) is the most 
graceful (fig. 3). In this case the central court is roofed over, 
and has an octagon lantern in 
the centre; the recesses are 
covered with horizontal ceilings 
carried on great beams, the 
whole being elaborately carved, 
coloured and gilded; the tomb 
is covered with the later type 
of dome, built in stone, and 
elaborately carved outside with 
delicate conventional patterns 
in relief. 

Although the conquest of 
Persia by the Arabs took place 
in A.D. 641 there are no remains 
of mosques there earlier than 
the 13th century, and the oldest 
example at Tabriz is evidently, 
as .far as its plan is concerned, 
a copy of a Byzantine church, 
departing entirely therefore from 
the normal plans.* The great 
mosque at Isfahan, built by 
Shah Abbas the Great (1585- 
1629), has one great court (225 ft. 
by 170 ft.) and two smaller ones, 
all with fountains in them. The 
prayer chamber is a lofty struc¬ 
ture, quite unlike those of I'lgypt 
and Kairawan, with a dome 
7.; ft. in diameter and halls on 
each side divided into two aisles, 
each compartment being covered with a dome, in this respect 
also not following the early normal type, in which domes were 
only found over tombs. 

'The mosques of Constantinople are all copies more or less of 
S. Sophia: they have courts in front with a range of arcades 
round, and the centre portion forms the prayer chamber, the 
side aisles serving as passages. The central dome has but a 
slight elevation outside, but with the numerous cupolas round, 
and tlie minarets, it forms a picturesque group which is wanting 
in the mosques of Kairawan, Cordova, and other examples in 
North Africa. 

In India as in other countries the Mahommedans took 
possession of the ancient buildings and adapted thein tq.3bMr 
religious requirements. The materials of the native, 

India, however, did not lend themselves to their 
in Syria, Egypt and North Africa, where the columiM' and 
capitals formed the substructure of the arcades which surnounded 
their courts. In the earliest mosque at old Delhi, they adopted 
the piers and bracketed capitals of the Jaina builders, whom 
they probably employed to build their mosque. They, however, 
had no confidence in the arch, which, as the Hindu says, “ never 
sleeps but is always tending to its own destruction,” so that the 
pointed arch, which had almost become the emblem of the 
Mahommedan religion, had to be dispensed with for the covered 
aisles which surrounded the great court, and in the triple entrance 
gateway the form of an arch only was retained, os it was con¬ 
structed with horizontal courses of masonry for th» haunches, 
and with long slabs of stone resting one against the other at 
the top. A similar construction was employed in the great 
mosque at Ajmere, built a.d. iaoo-1211 at the same time as the 
Delhi mosque. The objection to the arch is more clearly shown 

1 It is very generally hdd that this " Blue Mosque " dates only 
from the ijth century (see Tabiuz). : 



Fm. 3.—Mosque-tomb of Saltan 
Kait-Bey, Cairo. 


1, Main entrance. 

2, Lobby and cisterns for 

ablution. 

3, Great minaret. 

4, Kibleh. 

5, Minbar. 

b, Sultan's tomb-chamber. 

7, The tomb within a screen. 

8, Dikka. 

(For views of interior and 
exterior, see AsCHtTECTURE.) 
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in the entrance gateway of the Lai Darwaza or Red Gate mosque 
at Jaunpur, where an arch (of two rings of ogee shape) is carried 
by a solid wall, built under it, which is pierced with three 
doorways with bracket-capitals and architraves, returning 
therefore to trabeated construction.^ The covered aisles of 
the court of the Jumma Musjid at Jaunpur are in three storeys 
with piers, bracket-capitals and architraves, bearing therefore 
no resembitmce to the arcades of Kairawan and CJprdova, and 
constituting a different style. There is however one feature 
which throughout the hfahommedan mosques in India is always 
found, viz. the dome. But this also in India is built in horizontal 
courses, so that the form only and not the construction of the 
Cairene domes is followed. The chief peculiarity of the mosques 
at Ahmedabad is that, as the style progressed, it became more 
Indian; in the Jumma Musjid (a.d. 1420) and the Queen’s 
mosque at Mirzapur, the pointed arch exists only in the facades 
of the prayer chambers; in the mosques built 30 to 40 years 
later the whole is constructed without a single arch, all the 
pillars have bracket-capitals, and the domes, which are of very 
slight elevation, are all built in the trabeated style. As a 
contrast to the Ahmedabad mosques, the Kadam Rasul mosque 
at Gaur in Bengal possesses some characteristics which resemble 
those of the mosque of Tulun in Cairo, possibly due to the fact 
that it is entirely built in brick, with massive piers carrying 
pointed arches. 

The climax of Mahommedan work in India is reached in that 
of the Mogul emperors at Agra, Delhi and Fatehpur-Sikri, in 
which there is a very close resemblance in design to the mosques 
of Syria, Egypt, and Persia; the four-centred arch, which is in 
the Mogul stylo, finds general acceptance, and was probably 
derived from Persian sources. The mosque at Fatehpur-Sikri 
possesses in its great southern gateway, built by Akbar in the 
second half of the i6th century, the masterpiece of Indo- 
Saracenci architecture. As a rule, the mosques of India 
followed the normal plan, with a great central court and aisles 
round and a prayer chamber in front of the Mecca wall, which 
in India is always at the west end. (R- P- S.) 

MOSQUITO (Span, mosquito, a gnat, diminutive of mosca, a 
fly), a term originally applied to many species of small blood- 



Fig. I. 


A, Larva of Anopheles. F, Female Anopheles costnlis, 

B, Pupa oi Anopheles. Loew. 

C, Larva of Stegnmyia. G, Head of 9 Culex. 

n, Pupa of Culex. H, Head of 4 Anopheles. 

F., EgR-float and further enlarged J, Head of 4 Culex. 
detached egg of Culex. K, Eggs of Anopheles. 

sucking' Diptera (q.v.), belonging to various families, but now 
by common consent restricted to those known to naturalists 
as Ctdicidae, or gnats. Before the year 1899 mosquitoes had 
never been collected systematically, and had received little 
notice from entomologists, so that but few genera and com¬ 
paratively few species were known. Although it had long been 
suspected that these insects were in some way connected with 
malaria and other diseases, while that the species now called 
Stegomyia calopus was the carrier of yellow fever had been 
asserted by Finlay as early as 1881, it was not until the closing 
years of the 19th century that the brilliant researches of Ross in 


India, and of Grass! and others in Italy, directed the attention of 
the whole civilized world to mosquitoes as the exclusive agents 
in the dissemination of malarial fever. The result has been that 
in subsequent years mosquitoes have been collected, studied and 
described by naturalists and medical men in all parts of the 
globe. Nearly 100 genera And about 700 species of mosquitoes 
are now recognized, but in all probability the total number of 
species is not less than 1000. 

In general appearance mosquitoes resemble many harmless 
midges {Chironomidae), but may be distinguished by the follow¬ 
ing characters, (i) The prolongation of the lower lip or labium 
into a prominent proboscis, which in the female sex contains 
the full complement of piercing organs found in blood-suckipg 
Diptera, namely paired mandibles, paired maxillae, a tubular 
hypoharynx (the common outlet of the salivary glands), and 
an upper lip or labrum. (2) The presence of variously formed 
scales on the body and its appendages : the head is clothed with 
scales, the thorax with hairs or scales, and the abdomen with 
either hairs or scales, or both; the legs and veins of the wings are 
always covered with scales, and the palpi are often (as in some 
Anophelime) conspicuously scaly. (3) The fact that the costal 
or marginal vein runs completely round the wing. The wings 
exhibit six longitudinal veins (seven in HeptapUebomyia), two 
of which are characteristically forked. The antennae, usually 
bottle-brush shaped (plumose) in the mule sex, are less hairy 
in the female. The palpi vary in "form and in the number of 
their component segments, and the proboscis, though usually 
straight, may be curved (as in Megarhinus) or otherwise modified 
in shape. 

In dividinf; the Culicidae into genera reliance is placed chiefly 
upon characters derived from the scales on the three divisions of 
the body and on the wings. A fairly satisfactory attempt at group¬ 
ing the genera has been made liy Lutz (1904), who divides the family 
in the first place into tlie Euculicidae. with a piercing proboscis 
(t.e. all ordinary mosquitoes), and the Culicimorphae or forms with¬ 
out a piercing proboscis {Moehlonyx, Coretkra, &c.). It has since been 
proposed to treat the Culicimorphae as a distinct family under 
the title Coreihridae, and it is probable that with this modification 
I.utz's scheme will meet with general acceptance. The Euculicidae 
are divided into the Asiphonatae {—Anophelinae), the larvae of 
which have no respiratory siphon, and the Siphonatae, or forms in 
which a respiratory siphon is present in the larval state. The 
divisions of the Siphonatae are the Ankylorhynchae (genera with 
curved proboscis, e.g. Megarhinus and 7 'oxorhynchites) and Ortho- 
rhynchae (genera with straight probo.scis). The latter again are 
divided into Meianopsilae (in which the metanotum or posterior 
region of the thorax is bare) and Meianoirichae (in which the metano¬ 
tum is clothed with bristles or scales). The Meianopsilae are made 
up of the Heteropalpae [palpi long in the male, short in the female; 
sub-families Culicinae [Culex, &c.) and Heptapklebomyinae (Hepta- 
phlebomyia)'] and Micropalpae [palpi short in both sexes ; sub¬ 
families Aedinae {Aedes, &c.) and Haemagoginae {Haemagogus, 
Vranoiaenia, dec.)). The Meianoirichae are similarly divided on the 
basis of the palpal characters into two groups, the Heteropalpae 
or Hyloconopinae (foblotia, Hhynchomyia, &c.) and Micropalpae 
or Dendromyinae [Wyeomyia, Sabethes, Limatus, &c.). 

The old genus Anopheles (characterized by the palpi being long in 
both sexes) is now divided into a number of genera according to 
the character and shape of the scales on the ditlerent regions of the 
body and on the wings. These genera make up the sub-family 
Anophelinae, and together include over 100 species. The genus 
Culex, from which the family takes its name, though it has been 
similarly split up, is still in its restricted sense larger than any 
other, and some 200 species are comprised in it alone. 

Mosquitoes are found in all parts of the world. Even within 
the Arctic Circle they are in many localities abundant and 
excessively bloodthirsty during the short summer. Under such 
conditions the deeply-rooted nature of the blood-sucking 
instinct is most remarkable; for insects whose ancestors for 
many generations may not have tasted blood will seek for it 
with the utmost keenness and pertinacity so soon as an opportu¬ 
nity presents itself. Some species are normally phytophagous, 
and the vast majority, at any rate, appear to be capable of 
continuing to exist and reproducing their kind upon a purely 
vegetarian diet. As a rule the blood-suckin^habit is confined 
to the females, but in the case of a few species it is said to be 
common to both sexes. The thirst for blood is stimulated by 
heat, and in temperate climates it is only during hot weather that 
mosquitoes ate troublesome^ Some species of mosquitoes, such 
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W the common gnat {Cvlex fipiens), are rarely found away from 
human habitations; others seldom or never enter houses, but 
are met with either in more or less open country, or in the 
recesses of forests and woods. In Europe and North America 
the continued existence of species is ensured by the hibernation 
of impregnated females, or else the winter is passed in the egg 
or occasionally in the larval state. In tropical climates with a 
well-marked dry season mosquitoes pass into a semi-dormi^ 
condition during the period when there is little water in which 
to deposit their eggs. CvUcidae aie by no meaiw confined to low- 
lying districts, and have even been met with in the Himalayas 
at an altitude of 13,000 feet. The wide distribution of certain 
species is undoubtedly attributable to the agency of ships and 
trains: under natural conditions mosquitoes seldom travel far 
from their breeding grounds, although the powers of flight of 
some species are greater than has been supposed. 

The preliminary stages of all mosquitoes arc passed in water, 
eitlier fresh or salt, stagnant or slightly moving. The nature 
of the breeding-place varies greatly according to the species, 
and while many of the mosquitoes that infest houses will breed 
even in the smallest accidental arx;uroulation of water such as 
may have collected in a discarded bottle or tin, the larvae of 



Fig. 2 .—Stegomyie calopm {Cultx fasciatust Stegomyia fasciata). 
other species less closely associated with man are found in natural 
pools or ditches, at the margins of slow-moving streams, in 
collections of water in hollow trees and bamboo-sturaps, or even 
in the water-receptacles of certain plants. The eggs are usually 
deposited on the water it.sclf, and while in the case of certain 
species, such as Culex pipitiis or the widely distributed 
C. jatigans, they are agglutinated together in masses known a.s 
" boats ” or “ rafts ” containing from 50 to 400 ova, those of 
others, such as the Anophelinae and many Culicinae (e.g. Stig- 
myia cdopus), are laid separately. The Iwvae are active and 
voracious little grub-like creatures (known in the United States 
as “ wrigglers ”), with large heads and jaws provided with a 
pafe of bnishes, which sweep food-particles into the mouth, 
raijr food consists 0! minute animal and vegetable organisms, 
algah/and probably decaying vegetable matter; they are often 
cannibals, and feed on their own species. The larvM of species 
belonging to the Cvlicinar have a prominent toeathing tube, or 
respiratory siphdn, on the penultimate (eighth) abdominal 
segment, and when taking in air hang head downwards (often 
n^ly vertically) fromithe surface film. Larvae of Anopkdinae, 
on the other hand—wfeWi are grey, green or brown in colour, 
and often extremely dilBcult to see—have no respiratory siphon 


and lie almost horieontally at toe surface; they fiequently appear 
as though anchored by the tail to a weed or other object, and 
possess the curious faculty of completely rotating the head so as 
to browse on the surface film, Mosquito pupae are comma- 
shaped (see fig. i), and breathe by means of a pair of respiratory 
trumpets on the thorax. 

The majority of mosquitoes are dull in hue, but certain ^edes 
are brilliantly coloured or conspicuously banded or spotted with 
white. The Anophelinae have narrow bodies, and generally 
spotted wings, and when at rest keep body and proboscis in a 
straight line, often at a considerable angle with the supporting 
surface; in this way they can be distinguished from Culicinae, 
which have a humped-up thorax with which the proboscis forms 
an angle, and in the resting position keep toe body parallel to the 
support. 

The disseminators of malaria are exdusively Anopheltnae, 
but even among the.se it is only certain species that are dangerous, 
since the others appear to be incapable of acting as hosts of the 
parasites. Stegomyia calopus, on the other hand, a very widely 
distributed species and the almost certain carrier of yellow 
fever, belongs to the Culicinae, In the case of filariasis due to 
Filaria bancrofti, which is common throughout the Tropics, the 
embryos of the parasite are dLsseminuted by various Culicincu 
and Anophelinae (Culex pipiens in Queensland; C. fattgans in 
the West Indies; Myznmyia rossii in India; Pyretophorus costalis 
in a large portion of tropical Africa; &c.). Sue or seven species 
of mosquitoes are also the intermediate hosts of Filaria immitis, 
which infests the right auricle and pulmonary artery of the dog, 
and occurs throughout the tropics, in southern Eurc^e, the 
United States of America, and elsewhere. There is reason to 
believe that malaria, yellow fever and filariasis are not the only 
diseases disseminated by mosquitoes. (E. E. A.) 

MOSQUITO COAST AND RESERVE (MosquitIa or Kkserva 
Mosquita), a division of the republic of Micaragua, officially 
styled the department of Zolaya. Pop. (iqo.s), about 15,000. 
Although its name is sometimes applied to the whole eastern 
seaboard of Nicaragua—and even to Mosquitia in Honduras, 
i.e. the coast region as far west as tlie Rio Negro or Tinto-ytlic 
Mosquito Coa.st is more accurately defined as a narrow strip of 
territory, fronting the Caribbean Sea, and extending from about 
n°45'Ui i4°io'N. It .stretches inland for an average distance 
of 40 m., and measures about 225 ni. from north to south. In 
the north, its boundary skirts the river Wawa; in tlic west, it 
corresponds with the eastern limit of the Nicaraguan highlands; 
in the south, it is drawn along the river Rama. The chief towns 
are Blucfields or lilcwfields, Magdala on Pearl Cay, J’rinzapoka 
on the river of that name, Vounta near the mouth of the Curulaia, 
and Carata near the mouth of the Wawa. Bluefields (pop. 
about 2000) is the capital and the largest town. It is the seat 
of a Moravian mission, and has a good harbour, with regular 
steamship services to Grey town in Nicaragua,and toNewOrlcans. 
It exports bananas and otlier fruit. 

The Mo.squito Coast is so called from its principal inliabitants, 
the Misskito Indians, whose name was corrupted into Mosquito 
by European settlers and has been entirely superseded by 
that form except in the native dialects. The Mosquito 
Indi.ans, of whom there are several tribes, are an unusually 
intelligent people, short of stature and very dark-skinned. 
Their colour is said to be due to intermarriage with shipwrecked 
slaves. 

The lir.st white settlement in the Mosquito country was made 
in 1630, when the agents of an English chartered company—of 
which the earl of Warwick was chairman and John Pym treasurer 
—occupied two small cavs, and established friendly relations 
with toe Indians. From 1655 to 1850 Great Britain claimed 
a protectorate over the Mosquito Indians; but Kttle success 
attended the various endeavours to plant colonies, and the pro¬ 
tectorate was disputed by Spain, the Central American republics, 
and toe United States. The opposition of the United States 
was due very largely to the fear that Great Britain would acquire 
a privileged position in regard to the proposed interoceamc 
rnnal In 1848, the aeizuH! of Greytown (San Juan del Norte) 
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in the entrance gateway of the Lai Darwaza or Red Gate mosque 
at Jaunpur, where an arch (of two rings of ogee shape) is carried 
by a solid wall, built under it, which is pierced with three 
doorways with bracket-capitals and architraves, returning 
therefore to trabeated construction.^ The covered aisles of 
the court of the Jumma Musjid at Jaunpur are in three storeys 
with piers, bracket-capitals and architraves, bearing therefore 
no resembitmce to the arcades of Kairawan and CJprdova, and 
constituting a different style. There is however one feature 
which throughout the hfahommedan mosques in India is always 
found, viz. the dome. But this also in India is built in horizontal 
courses, so that the form only and not the construction of the 
Cairene domes is followed. The chief peculiarity of the mosques 
at Ahmedabad is that, as the style progressed, it became more 
Indian; in the Jumma Musjid (a.d. 1420) and the Queen’s 
mosque at Mirzapur, the pointed arch exists only in the facades 
of the prayer chambers; in the mosques built 30 to 40 years 
later the whole is constructed without a single arch, all the 
pillars have bracket-capitals, and the domes, which are of very 
slight elevation, are all built in the trabeated style. As a 
contrast to the Ahmedabad mosques, the Kadam Rasul mosque 
at Gaur in Bengal possesses some characteristics which resemble 
those of the mosque of Tulun in Cairo, possibly due to the fact 
that it is entirely built in brick, with massive piers carrying 
pointed arches. 

The climax of Mahommedan work in India is reached in that 
of the Mogul emperors at Agra, Delhi and Fatehpur-Sikri, in 
which there is a very close resemblance in design to the mosques 
of Syria, Egypt, and Persia; the four-centred arch, which is in 
the Mogul stylo, finds general acceptance, and was probably 
derived from Persian sources. The mosque at Fatehpur-Sikri 
possesses in its great southern gateway, built by Akbar in the 
second half of the i6th century, the masterpiece of Indo- 
Saracenci architecture. As a rule, the mosques of India 
followed the normal plan, with a great central court and aisles 
round and a prayer chamber in front of the Mecca wall, which 
in India is always at the west end. (R- P- S.) 

MOSQUITO (Span, mosquito, a gnat, diminutive of mosca, a 
fly), a term originally applied to many species of small blood- 
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A, Larva of Anopheles. F, Female Anopheles costnlis, 

B, Pupa oi Anopheles. Loew. 

C, Larva of Stegnmyia. G, Head of 9 Culex. 

n, Pupa of Culex. H, Head of 4 Anopheles. 

F., EgR-float and further enlarged J, Head of 4 Culex. 
detached egg of Culex. K, Eggs of Anopheles. 

sucking' Diptera (q.v.), belonging to various families, but now 
by common consent restricted to those known to naturalists 
as Ctdicidae, or gnats. Before the year 1899 mosquitoes had 
never been collected systematically, and had received little 
notice from entomologists, so that but few genera and com¬ 
paratively few species were known. Although it had long been 
suspected that these insects were in some way connected with 
malaria and other diseases, while that the species now called 
Stegomyia calopus was the carrier of yellow fever had been 
asserted by Finlay as early as 1881, it was not until the closing 
years of the 19th century that the brilliant researches of Ross in 


India, and of Grass! and others in Italy, directed the attention of 
the whole civilized world to mosquitoes as the exclusive agents 
in the dissemination of malarial fever. The result has been that 
in subsequent years mosquitoes have been collected, studied and 
described by naturalists and medical men in all parts of the 
globe. Nearly 100 genera And about 700 species of mosquitoes 
are now recognized, but in all probability the total number of 
species is not less than 1000. 

In general appearance mosquitoes resemble many harmless 
midges {Chironomidae), but may be distinguished by the follow¬ 
ing characters, (i) The prolongation of the lower lip or labium 
into a prominent proboscis, which in the female sex contains 
the full complement of piercing organs found in blood-suckipg 
Diptera, namely paired mandibles, paired maxillae, a tubular 
hypoharynx (the common outlet of the salivary glands), and 
an upper lip or labrum. (2) The presence of variously formed 
scales on the body and its appendages : the head is clothed with 
scales, the thorax with hairs or scales, and the abdomen with 
either hairs or scales, or both; the legs and veins of the wings are 
always covered with scales, and the palpi are often (as in some 
Anophelime) conspicuously scaly. (3) The fact that the costal 
or marginal vein runs completely round the wing. The wings 
exhibit six longitudinal veins (seven in HeptapUebomyia), two 
of which are characteristically forked. The antennae, usually 
bottle-brush shaped (plumose) in the mule sex, are less hairy 
in the female. The palpi vary in "form and in the number of 
their component segments, and the proboscis, though usually 
straight, may be curved (as in Megarhinus) or otherwise modified 
in shape. 

In dividinf; the Culicidae into genera reliance is placed chiefly 
upon characters derived from the scales on the three divisions of 
the body and on the wings. A fairly satisfactory attempt at group¬ 
ing the genera has been made liy Lutz (1904), who divides the family 
in the first place into tlie Euculicidae. with a piercing proboscis 
(t.e. all ordinary mosquitoes), and the Culicimorphae or forms with¬ 
out a piercing proboscis {Moehlonyx, Coretkra, &c.). It has since been 
proposed to treat the Culicimorphae as a distinct family under 
the title Coreihridae, and it is probable that with this modification 
I.utz's scheme will meet with general acceptance. The Euculicidae 
are divided into the Asiphonatae {—Anophelinae), the larvae of 
which have no respiratory siphon, and the Siphonatae, or forms in 
which a respiratory siphon is present in the larval state. The 
divisions of the Siphonatae are the Ankylorhynchae (genera with 
curved proboscis, e.g. Megarhinus and 7 'oxorhynchites) and Ortho- 
rhynchae (genera with straight probo.scis). The latter again are 
divided into Meianopsilae (in which the metanotum or posterior 
region of the thorax is bare) and Meianoirichae (in which the metano¬ 
tum is clothed with bristles or scales). The Meianopsilae are made 
up of the Heteropalpae [palpi long in the male, short in the female; 
sub-families Culicinae [Culex, &c.) and Heptapklebomyinae (Hepta- 
phlebomyia)'] and Micropalpae [palpi short in both sexes ; sub¬ 
families Aedinae {Aedes, &c.) and Haemagoginae {Haemagogus, 
Vranoiaenia, dec.)). The Meianoirichae are similarly divided on the 
basis of the palpal characters into two groups, the Heteropalpae 
or Hyloconopinae (foblotia, Hhynchomyia, &c.) and Micropalpae 
or Dendromyinae [Wyeomyia, Sabethes, Limatus, &c.). 

The old genus Anopheles (characterized by the palpi being long in 
both sexes) is now divided into a number of genera according to 
the character and shape of the scales on the ditlerent regions of the 
body and on the wings. These genera make up the sub-family 
Anophelinae, and together include over 100 species. The genus 
Culex, from which the family takes its name, though it has been 
similarly split up, is still in its restricted sense larger than any 
other, and some 200 species are comprised in it alone. 

Mosquitoes are found in all parts of the world. Even within 
the Arctic Circle they are in many localities abundant and 
excessively bloodthirsty during the short summer. Under such 
conditions the deeply-rooted nature of the blood-sucking 
instinct is most remarkable; for insects whose ancestors for 
many generations may not have tasted blood will seek for it 
with the utmost keenness and pertinacity so soon as an opportu¬ 
nity presents itself. Some species are normally phytophagous, 
and the vast majority, at any rate, appear to be capable of 
continuing to exist and reproducing their kind upon a purely 
vegetarian diet. As a rule the blood-suckin^habit is confined 
to the females, but in the case of a few species it is said to be 
common to both sexes. The thirst for blood is stimulated by 
heat, and in temperate climates it is only during hot weather that 
mosquitoes ate troublesome^ Some species of mosquitoes, such 
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MOSUL—MOTANABBI 


to Ragim. Pop. (1900), about i4>5oo including the garrison. 
Mostar is the seat of Roman Cattmc and Orthodox bishops, 
a distria court, and an Austrian garrison. Half Turkish, half 
Italian in character, it commands the gateway through which 
all heavy traffic must pass on the seaward road. A single arch 
of great beauty, 89} ft. in span, and 61 ft. high, leads to uic 
Roman Catholic quarter, on the right bank of the river. This 
bridge has been the theme of many legends, and its origin has 
been much debated. Probably it was built by the Turks, in the 
15th or i6th century, after Italian designs; but some antiquaries 
ascribe its foundation to the Romans. Since 1881, when an 
iron bridge was opened, its use has been confined to foot passen¬ 
gers. Mostar possesses a gymnasium, a school of viticulture, 
and a massive Orthodox cathedral. 

The present name of the city has been derived from the Serbo- 
Croatian most, a bridge, and star, old. Its earlier Slavonic 
name was Vitrinicha. Whether it may be identified with Pons 
Vefus, Andretium, Bistuae, Saloniana, or Sarsenlerum, it certainly 
dates from Roman times. Mostar was enlarged in 1440 by 
Radivoi Cost, mayor of the palace to Stephen, first duke of 
St Sava. Immediately on their conquest of Herzegovina it was 
chosen by the Turks as their headquarters. The environs of 
the city are interesting. Within a few miles are the sources 
of the Buna, a small affluent of the Narcnta, which issues from 
a cavern at the foot of Podvelei, amid scenery celebrated for 
its wild grandeur. , 

See Sir G. Wilkinson, Dalmatia and Montenegro (London, 1848), 
vol. ii. (view and plan at pp. 49, 60); J. Asboth, An Official Tow 
through Bosnia a/nd Hersegaoina (London, 1890), pp. 25.4-262; and 
K. Munro, Bosnia and Hersegovtna (Edinburgh, 1900). pp. 179 188. 

MOSUL, a town of Mesopotamia, capital of a Turkish vilkyet 
and sanjak of the same name, on the right bank of the Tigris, 
in 36' 35' N., 43° 3' E. Pop. 40,000 (Moslems 31,500, Christians 
7000, Jews 1500). In Mosul, as in Bagdad, only part of the 
space within the walls is covered with buildings and the rest is 
occupied by cemeteries; even the solid limestone walls 'of 
the ancient town are half in ruins, being serviceable only in the 
direction of the river, where they check inundations. Of the 
town gates at present in use, five are on the south, two on 
the west, two on the north, and the great bridge gate on the east. 
Leaving Mosul by the last named, the traveller first crosses a 
stone bridge, 157 ft. long; then a kind of island (140 ft.), which is 
overflowed only in spring and summer by the Tigris; next a 
stretch of the river which, at such times as it is not fordable, 
is spanned by a bridge of boats, the bridge proper covering only 
one-sixth of the full width of the stream. During the season of 
low water excellent vegetables, particularly water-melons, are 
grown upon the islands and dry portions of the river-bed. 

The interior of Mosul has an insignificant appearance, only a 
few of the older buildings being left, among which may be men¬ 
tioned the Great Mosque, with its leaning minaret, formerly a 
church dedicated to St Paul, The streets are for the most part 
badly paved and very narrow, a small square in the-market¬ 
place, overlooked by airy coffee-booths, being almost the only 
open space. The shops are few and poor. 'The industry in 
comparison with former times, when the town had so considerable 
a manufacture in my^n as to give its name to that fabric, is 
very unimportant; Jn||^ also, which is almost exclusively in the 
hands of native OMn^ants, has fallen off greatly, ^though 
the town remains thii|n>llecting and distributing centre for the 
north Mesqpotamiant^f^rt and Kurdistan. The exports and 
most of the imports posfdhrough Bagdad. Mosul is the meeting- 
point of roads from Aleppo, Diarbekr, Bitlis, north and west 
Persia and Bagdad; and it is on the projected line of railway from 
Constantinople to the Persian Gulf. Gall nuts, gathered on the 
neighbouring Kurdish mountain slopes, are mostly exported, 
but are also made use of by native dyers; and hides, wax, cottun 
and gum are sold.* Christians and Moslems have lived together 
on better terms here than elsewhere. Both are animated oy an 
active Ipcal patriotism, and both honour the same patron saints, 
Jirjis (St George) and Joftah; the grave of the latter is pointed 
out on an artificial mound on the left bank of the Tigris. 


The language of the people of Mosul is a diaject of Arabic> 
partly influenced by Kurdish and Syriac. The Moslems call 
themselves either Arabs or Kurds, but the prevalent type, very 
different from the true Arabian of Bagdad, proves the Aramaean 
origin of many of their number. Of the Christians the commu¬ 
nity of the Chaldaeans, f.e. those who have gone over from 
Nestorianism to Catholicism, seems to be the most important; 
there are also Syrian Catholics and Jacobites. Mosul has for 
several centdries been a centre of Catholic missionary activity, 
the Dominicans especially, by the foundation of spools and 
printing-offices, having made a marked impression upon an 
intelligent and teachable population. There are very few 
Prote.stants. The town is the seat of British, French and 
Russian consulates. 

Mosul shares the severe alternations of temperature experi¬ 
enced by upper Mesopotamia. The summer heat is extreme, 
and in winter frost is not unknown. Nevertheless the climate is 
considered healthy and agreeable; copious rains fall in general 
in winter. The drinking water is got from the muddy Tigris. 
At the north-east corner of the town is a sulphur spring, and 
four leagues to the south there is a hot sulphur spring (Hammkm 
'Ali), much frequented by invalids. 

Mosul probably occupies the site of a southern suburb of 
ancierit Nineveh {q.v.) but it is very doubtful whether the older 
name of Mespila can be traced in the modem Al-Mausil (Arab., 
“the place of connexion”); it is, however, certain that a town 
with the Arabic name Al-Mausil stood here at the time of the 
Moslem conquest (636 a.d.). The town reached its greatest 
prosperity towards the beginning of the decline of the caliphate, 
when it was for a time an independent capital. The dynasty of 
the Hamdanids reigned in Mosul from 934, but the town was con¬ 
quered by the Syrian Okailids in 990. In the nth century it 
belonged to the Seljuks, and in the 12th, under the sway of the 
Atabegs, particularly of Zenki, it had a short period of splendour. 
Saladin besieged it unsuccesfifully in 1182. The Persians occu¬ 
pied Mosul for a short time in 7623, until it was, soon after¬ 
wards, recovered by Sultan Murad IV. The governorship of the 
pashalik was long hereditary in the originally Christian family 
of the 'Abd-al-Jafil, until the Porte, during the course of the 19th 
century, succeeded after a long and severe contest in establishing 
a more centralized system of government. 

The Vn.AYET or Mosul, lies mainly east of the Tigris. It is 
divided into three sanjaks, Mosul, Shehrizur and Suleimanich, 
and has an area of 29,000 sq. m. Pop. 295,000 (Moslems 
245,000, Yezidis 15,000, Christians 30,000, and Jews 5000). 

See Karl Kitter, “ Asian," vol. viLin Die Erdhwide (Berlin, 1844). 
A map of the town accompanies J. Cemik's paper, " Studicnexpedi- 
tion durch die Gebiete dcs Euphrat und Tigris," in Ergiinzungsheft 
No. 45 of Pelermanns Mitteilungen (Gotha, 187b); Parry, Six 
Months in a Syrian Monastery (1895); E. Sachau, Am Euphrat 
und Tigris (Berlin, 1899); Baron von Oppenheim, Vom Mittelmeer 
sum Persischen Golf (Berlin, 1900), 

MOSZXOWSKI, MORITZ (1854- ), Polish musical com¬ 

poser, was bom at Breslau, and studied at Dresden and Berlin. 
He started as a pianist, and had a great success at the chief Euro¬ 
pean centres. He was made a member of the Berlin Academy in 
1899. In 1897 he settled in Paris. He became a prolific com¬ 
poser both for pianoforte and for orchestra, but is best known 
by his Spanish dances, written for four hands on the piano, 
and his waltzes. His opera Boabdil was performed at Berlin 
in 1892. 

MOTALA, a town of Sweden, in the district (Ian) of Oster- 
gotland, on the east side of Lake Vetter at the outflow of the 
river Motala, 175 m. S.W. by W. of Stockholm by rail. Pop. 
(1900), 3047. it is on the (jota canal route (q.v.). The town 
was founded in 1880, but the Motala mechanical works, 2 m. 
east, were founded in 1823 by the Gdta Canal Company under the 
direction of Daniel Fraser, an Englishman. Iron war-ships, rail¬ 
way locomotives, iron bridges, niachinery, &c., are built; the 
company has branches in Norrkoping, Gothenburg, and elsewhere. 

MOTANABBl, strictly Al MutanabbI 1 (Abu-t-Tavyib A^Mad 
IBN ai,-Hosain of Kufa) (915/6-965), the most famous repAsen- 
' l.e. " he who plays the prophet." 
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in the entrance gateway of the Lai Darwaza or Red Gate mosque 
at Jaunpur, where an arch (of two rings of ogee shape) is carried 
by a solid wall, built under it, which is pierced with three 
doorways with bracket-capitals and architraves, returning 
therefore to trabeated construction.^ The covered aisles of 
the court of the Jumma Musjid at Jaunpur are in three storeys 
with piers, bracket-capitals and architraves, bearing therefore 
no resembitmce to the arcades of Kairawan and CJprdova, and 
constituting a different style. There is however one feature 
which throughout the hfahommedan mosques in India is always 
found, viz. the dome. But this also in India is built in horizontal 
courses, so that the form only and not the construction of the 
Cairene domes is followed. The chief peculiarity of the mosques 
at Ahmedabad is that, as the style progressed, it became more 
Indian; in the Jumma Musjid (a.d. 1420) and the Queen’s 
mosque at Mirzapur, the pointed arch exists only in the facades 
of the prayer chambers; in the mosques built 30 to 40 years 
later the whole is constructed without a single arch, all the 
pillars have bracket-capitals, and the domes, which are of very 
slight elevation, are all built in the trabeated style. As a 
contrast to the Ahmedabad mosques, the Kadam Rasul mosque 
at Gaur in Bengal possesses some characteristics which resemble 
those of the mosque of Tulun in Cairo, possibly due to the fact 
that it is entirely built in brick, with massive piers carrying 
pointed arches. 

The climax of Mahommedan work in India is reached in that 
of the Mogul emperors at Agra, Delhi and Fatehpur-Sikri, in 
which there is a very close resemblance in design to the mosques 
of Syria, Egypt, and Persia; the four-centred arch, which is in 
the Mogul stylo, finds general acceptance, and was probably 
derived from Persian sources. The mosque at Fatehpur-Sikri 
possesses in its great southern gateway, built by Akbar in the 
second half of the i6th century, the masterpiece of Indo- 
Saracenci architecture. As a rule, the mosques of India 
followed the normal plan, with a great central court and aisles 
round and a prayer chamber in front of the Mecca wall, which 
in India is always at the west end. (R- P- S.) 

MOSQUITO (Span, mosquito, a gnat, diminutive of mosca, a 
fly), a term originally applied to many species of small blood- 
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A, Larva of Anopheles. F, Female Anopheles costnlis, 

B, Pupa oi Anopheles. Loew. 

C, Larva of Stegnmyia. G, Head of 9 Culex. 

n, Pupa of Culex. H, Head of 4 Anopheles. 

F., EgR-float and further enlarged J, Head of 4 Culex. 
detached egg of Culex. K, Eggs of Anopheles. 

sucking' Diptera (q.v.), belonging to various families, but now 
by common consent restricted to those known to naturalists 
as Ctdicidae, or gnats. Before the year 1899 mosquitoes had 
never been collected systematically, and had received little 
notice from entomologists, so that but few genera and com¬ 
paratively few species were known. Although it had long been 
suspected that these insects were in some way connected with 
malaria and other diseases, while that the species now called 
Stegomyia calopus was the carrier of yellow fever had been 
asserted by Finlay as early as 1881, it was not until the closing 
years of the 19th century that the brilliant researches of Ross in 


India, and of Grass! and others in Italy, directed the attention of 
the whole civilized world to mosquitoes as the exclusive agents 
in the dissemination of malarial fever. The result has been that 
in subsequent years mosquitoes have been collected, studied and 
described by naturalists and medical men in all parts of the 
globe. Nearly 100 genera And about 700 species of mosquitoes 
are now recognized, but in all probability the total number of 
species is not less than 1000. 

In general appearance mosquitoes resemble many harmless 
midges {Chironomidae), but may be distinguished by the follow¬ 
ing characters, (i) The prolongation of the lower lip or labium 
into a prominent proboscis, which in the female sex contains 
the full complement of piercing organs found in blood-suckipg 
Diptera, namely paired mandibles, paired maxillae, a tubular 
hypoharynx (the common outlet of the salivary glands), and 
an upper lip or labrum. (2) The presence of variously formed 
scales on the body and its appendages : the head is clothed with 
scales, the thorax with hairs or scales, and the abdomen with 
either hairs or scales, or both; the legs and veins of the wings are 
always covered with scales, and the palpi are often (as in some 
Anophelime) conspicuously scaly. (3) The fact that the costal 
or marginal vein runs completely round the wing. The wings 
exhibit six longitudinal veins (seven in HeptapUebomyia), two 
of which are characteristically forked. The antennae, usually 
bottle-brush shaped (plumose) in the mule sex, are less hairy 
in the female. The palpi vary in "form and in the number of 
their component segments, and the proboscis, though usually 
straight, may be curved (as in Megarhinus) or otherwise modified 
in shape. 

In dividinf; the Culicidae into genera reliance is placed chiefly 
upon characters derived from the scales on the three divisions of 
the body and on the wings. A fairly satisfactory attempt at group¬ 
ing the genera has been made liy Lutz (1904), who divides the family 
in the first place into tlie Euculicidae. with a piercing proboscis 
(t.e. all ordinary mosquitoes), and the Culicimorphae or forms with¬ 
out a piercing proboscis {Moehlonyx, Coretkra, &c.). It has since been 
proposed to treat the Culicimorphae as a distinct family under 
the title Coreihridae, and it is probable that with this modification 
I.utz's scheme will meet with general acceptance. The Euculicidae 
are divided into the Asiphonatae {—Anophelinae), the larvae of 
which have no respiratory siphon, and the Siphonatae, or forms in 
which a respiratory siphon is present in the larval state. The 
divisions of the Siphonatae are the Ankylorhynchae (genera with 
curved proboscis, e.g. Megarhinus and 7 'oxorhynchites) and Ortho- 
rhynchae (genera with straight probo.scis). The latter again are 
divided into Meianopsilae (in which the metanotum or posterior 
region of the thorax is bare) and Meianoirichae (in which the metano¬ 
tum is clothed with bristles or scales). The Meianopsilae are made 
up of the Heteropalpae [palpi long in the male, short in the female; 
sub-families Culicinae [Culex, &c.) and Heptapklebomyinae (Hepta- 
phlebomyia)'] and Micropalpae [palpi short in both sexes ; sub¬ 
families Aedinae {Aedes, &c.) and Haemagoginae {Haemagogus, 
Vranoiaenia, dec.)). The Meianoirichae are similarly divided on the 
basis of the palpal characters into two groups, the Heteropalpae 
or Hyloconopinae (foblotia, Hhynchomyia, &c.) and Micropalpae 
or Dendromyinae [Wyeomyia, Sabethes, Limatus, &c.). 

The old genus Anopheles (characterized by the palpi being long in 
both sexes) is now divided into a number of genera according to 
the character and shape of the scales on the ditlerent regions of the 
body and on the wings. These genera make up the sub-family 
Anophelinae, and together include over 100 species. The genus 
Culex, from which the family takes its name, though it has been 
similarly split up, is still in its restricted sense larger than any 
other, and some 200 species are comprised in it alone. 

Mosquitoes are found in all parts of the world. Even within 
the Arctic Circle they are in many localities abundant and 
excessively bloodthirsty during the short summer. Under such 
conditions the deeply-rooted nature of the blood-sucking 
instinct is most remarkable; for insects whose ancestors for 
many generations may not have tasted blood will seek for it 
with the utmost keenness and pertinacity so soon as an opportu¬ 
nity presents itself. Some species are normally phytophagous, 
and the vast majority, at any rate, appear to be capable of 
continuing to exist and reproducing their kind upon a purely 
vegetarian diet. As a rule the blood-suckin^habit is confined 
to the females, but in the case of a few species it is said to be 
common to both sexes. The thirst for blood is stimulated by 
heat, and in temperate climates it is only during hot weather that 
mosquitoes ate troublesome^ Some species of mosquitoes, such 
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MffIBESWELL, WILLIAM (1797-1835), Sluttish poet, anti- 
qiuiy and journalist,_was bom at Gl^ow on the 13th of October 
1797, the son of an ironmonger^ At the age of fifteen he was 
apprmticed in the office of the sheriff-clerk at Paisley, and 
appointed sheriff-clerk depute there in 1819. He spent his leisuie 
in collecting materials for a volume of local ballads which he 
published in 1819 under the title of The Harp of Renfreashire. 
in 1837 he published a further instalment in Minstrelsy Ancient 
and Modemi prefaced by an excellent historical introduction. 
He contributed verses to newspapers and magazines, Jeanie 
Morrison; My Heidis like to rend,WiUie; enAWearie^sCauldWell 
being to best-known poems. He became editor of the Paisl^ 
Adnertiser in 1838, and of the Glasgow Courier in 1830. 

A small volume of his poems was published in 1832. and a larger 
volume with a memoir in 1846, reis-sued, with additions, in 1848. 

MOTHERWELL, a municipal and police burgh of Lanarkshire, 
Scotland. Pop. (1851), 900; (1901), 30,418. It is situated near 
the right bailk of the Qyde, 13 m. S.E. of Glasgow by the 
Caledonian railway. It takes its name from an old well dedi¬ 
cated to the Virgin, and owes its rapid increase to the coal 
and iron mines m the neighbourhood. It has large iron and 
steel works, bridge-building being a distinctive industry. Boilers, 
steam-cranes and ironmongers’ ware are also made, and there 
are brick, tile and fireclay works. The public buildings include 
the town-hall, theatre and hospital; the park was prc.scnted in 
commemoration of Queen Vietbria’s Jubilee. 

MOTION (Lat. motio, from movere, to move), in English law, an 
application made to a court during the progress of an action, 
and either before or after judgment has been pronounced. The 
object of a motion is to invoke the assistance of the court in 
matters that are of a pressing character, and require to be 
speedily dealt with. A motion differs from a petition in that it is 
made viva voce in open court and is founded on a written state¬ 
ment. Motions are cither motions of course or special motions. 
A motion of course is made ex parte without notice, and is not 
mentioned in court, the party bemg entitled as of right. Motions 
of course are confined to the chancery division of the High Court. 
A special motion is made in open court, and must be supported 
by proper evidence. Special motions are made either ex parte or on 
notice. On all ex parte applications the utmost good faith must 
be observed. Ex parte motions, in the king’s bench division, are 
usually made to a divisional court. A motion for judgment is 
a proceeding whereby a party to an action moves for judgment 
of the court in his favour. Sec Rules of the Supreme Court, 
Ors. xl.. Hi. 

MOTION, LAWS OF. Before the time of Galileo (1564-1642) 
hardly any attention had been paid to a scientific study of the 
motions of terrestrial bodies. With regard to celestial bodies, 
however, the case was different. The regularity of their 
diurnal revolutions could not escape notice, and a good deal 
was known 2000 years ago about the motions of the sun 
and moon and planets among the stars. For the statement 
of the motions of these bodies uniform motion in t circle 
was employed as a fundamental type, combinations of motions 
of this type being constructed to fit the obserVatiops. This 
procedure—which was first employed by the great Greek 
astronomer Hipparchus (2nd century B.c.), and developed 
by Ptolemy three centuries later—did not afford any law con¬ 
necting the motions of different bodies. Ojpemicus (1473- 
1543^ employed the same system, and greatly simplified the 
application of it, especially by regarding the earth as rotating 
and the Sun as the centre of the solar system. Kepler (1571- 
1630) was led by his study of the planetary motions to reject this 
method of statement as inadequate, and it is in fact incapable of 
giving a complete representation of the motions in question. In 
and tfii9 Kepler published his new laws of planetary motion, 
wHrch were subsetmently shown by Newton to agree with the 
rest^ obtained I7 experiment for the motion of terrestrial 

, '^Mlwliest recorded systematic expqdments as to the motion 
of ft^jjz^^dies were maw ^ GaHleo at^isa in the latter years 
of fine idth century. Bodies of different substances were 


employed, and slight -differences in their behaviour accounted 
for by the resistance of the air. The result obtained was 
that any body allowed to fall frem rest would, in a 
vacuum, move relatively to the earth with constant doMitratiou 
Moeleration; that is to say .would move in a straight * 

Une, in such a manner that its velocity would increase by equal 
amounts in any two equal times. This result is very nearly 
correct, the deviations being so small as to be almost beyond the 
reach of direct measurement. It has since been discovered, 
however, that the magnitude of the acceleration in question is 
not exactly the same at different places on the earth, the range 
of variation amounting to about i %. Galileo proceeded to 
measure the motion of a body on a smooth, fixed, inclined plane, 
and found that the law of constant acceleration along the line 
of slope of the plane still held, the acceleration decreasing in 
magnitude as the angle of inclination was reduced; and he inferred 
that a body, moving on a smooth horizontal plane, would move 
with uniform velocity in a straight line if the resistance of the 
air, and friction due to contact with the plime, could be elimi¬ 
nated. He went on to deal with the case of projectiles, and was 
led to the conclusion that the motion in this case could be re¬ 
garded as tlie result of superposing a horizontal motion with 
uniform velocity and a vertical motion with constant accelera¬ 
tion, the latter identical with tliat of a merely falling body; 
the inference being that the path of a projectile would be a 
parabola except for deviations attributed to contact with the air, 
and that in a vacuum this path would be accurately followed. 
The method of superposition of two motions may be illustrated 
by such examples as that of a body dropped from the mast of a 
ship moving at uniform speed. In this case it is found that the 
b"dy f-tlls relatively to the ship as if the latter were at rest, and 
alights at the foot of the mast, having consequently pursued a 
parabolic path relatively to the earth. 

The importance of these results, limited though their scope 
was, can hardly be overrated. They had practically the effect 
of suggesting an entirely new view of the subject, namely, that a 
body uninfluenced by other matter might be expected to move, 
relatively to some base or other, with uniform velocity in a 
straight line; and that, when it docs not move in this way, its 
acceleration is the feature of its motion which the surrounding 
conditions determine. The acceleration of a falling body is 
naturally attributed to the pre.scnce of the earth; and, though the 
body approaches the earth in the course of its fall, it is easily 
recognized that the conditions under which it moves are only 
very slightly affected by this approach. Moreover, Galileo 
recognized, to some extent at any rate, the principle of simple 
superposition of velocities and accelerations due to different sets 
of circumstances, when these are combined (see Mkchanics). 
The results thus obtained apply to the motion of a small body, 
the rotation of which is disregarded. When this case has been 
sufficiently studied, the motion of any system can be dealt with 
by regarding it ait'built up of small portions. Such portions, 
small enough for the piosition and motion of each to be sufficiently 
specified by those of a point, are called “ particles.” 

Descartes helped to generalize and establish the notion of the 
fundamental character of uniform motion in a straight line, but 
otherwise his speculations did not point in the direc¬ 
tion of sound progress in dynamics; and the next 
substantial advance that was made in the principles 
of the subject was due to Huygens (1629-1695). He attained 
correct views as to the character of centrifugal force in connexion 
with Galileo’s theory; and, when the fact of the variation of 
gravity (Galileo’s acceleration) in different latitudes first became 
known from the results of pendulum experiments, he at once 
perceived the possibility of connecting such a variation with the 
fact of the earth’s diurnal rotation relatively to the stars. He 
made experiments, simultaneously with Wallis and Wren, on the 
collision of hard spherical bodies, and his statement of the results 
(1669) included a clear enunciation of the conservation of linear 
momentum, as demonstrated for these cases of collision, ^and 
apparently correct in certain other cases, mass being estimated by 
weight. But Huygens’s most important contribution to the 
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labject waf investigation, published in 1673, of the motion 
of a rigid pendulum of any foim. This is the earliest example of 
a theoretical inve^gation rf the rotation of rigid bodies. It 
involved the adoption of a point of view as to the relation between 
the motions of bodies of different forms, which practically 
amounted to a pwception of the prinJiple of energy as applied to 
the case in question. 

We owe to Newton (1642-1727) the consolidation of the views 
which were current in his time into one coherent’and universal 
aaWto- system, sometimes called the Galileo-Newton theory, 
Ntwton but commonly known as the “laws of motion”; 

Tinory. and the demonstration of the fact that the motions 

of the celestial bodies could be included in this theory by means 
of the law of universal gravitation. A full account of his results 
was first published in the Principia in 1687. 

Such statements as that a body moves in a straight line, and 
that it has a certain velocity, have no meaning unless tlie base, 
relative to which the motion is to be reckoned, is defined. Ac¬ 
cordingly, in the extension of Galileo’s results for the purpose of a 
universal theory, the establishment of a .suitable base of reference 
is the first step to be taken. Newton assumed the possibility of 
choosing a base such that, relatively to it, the motion of any 
particle would have only such divergence from uniform velocity 
in a straight line as could be expressed by laws of acceleration 
dependent on its relation to other bodies. He used the term 
“ absolute motion ” for motion relative to .such a base. Many 
writers on the subject distinguish such a base as “ fixed.” The 
name “ Newtonian base ” will be used in this article. As.suming 
such a base to exist, Newton admitted at the outset the difficulty 
of identifying it, but pointed out that the key to the situation 
might be found in the identification of forces; that is to say, in 
the mutual character of laws of acceleration as applied to any 
given body and any other by whose presence its motion is 
influenced. In this connexion he took an important step by 
distinguishing clearly the character of “ mass ” as a universal 
property of bodies distinct from weight. 

There can be no doubt that the development of correct views 
as to mass was closely connected with the results of experiments 
with regard to the collision of hard bodies. Suppose two small 
smooth spherical bodies which can be regarded as particles to be 
brought into collision, so that the velocity of each, relative to any 
base which is unaffected by the collision, is suddenly changed. 
The additions of velocity which the two bodies receive respec¬ 
tively, relative to such a base, are in opposite directions, and if 
the bodies are alike their magnitudes are equal. If the bodies 
though of the same sub.stance are of different sizes, the magni¬ 
tudes of the additions of velocity are found to be inversely pro¬ 
portional to the volumes of the bodies. But if the bodies are of 
different substances, say one of iron and the other of gold, the 
ratio of these magnitudes is found to depend upon something 
else besides bulk. A given volume of gold is found to count for 
this purpose for about two and a half times as much as the same 
volume of iron. This is expres.sed by saying that the density of 
gold is about two and a half times that of iron. In fact, experi¬ 
ments upon the changes of velocity of bodies, due to a mutual 
influence between them, bring to light a property of bodies which 
may be specified by a quantity proportional to their volumes in 
the case of bodies which are perceived by other tests to be of 
one homogeneous substance, but otherwise involving also another 
factor. 

The product of the volume and density of a body measures 
what is called its “ mass.” The mass of a body is often loosely 
defined as the measure of the quantity of matter in it. This 
definition correctly indicates that the mass of any portion of 
matter is equal to the sum of the masses of its parts, and that the 
masses of bodies alike in other respects are equal, but gives no 
test for comparison of the masses of txidies of different substances; 
this test is supplied only by a comparison of motions. When, as 
in the case of contact, a mutual relation is perceived between 
the motions of two particles, the changes of velocity are in oppo¬ 
site directions, and the ratio of their magnitudes determines the 
ratio of the masses of the particles; the motion being reckoned 


relative to any bdSe which is unaffected by the change. .It is 
found that this gives a consistent result; that is to say, if by an 
experiment with two particles A and B we get the ratio of their 
masses, and by an experiment with B and a third particle C we 
ggt the ratio of the masses of B and C, and thus the ratio of the 
masses of A and C, we should get the same ratio by a direct 
experiment with A and C. For the numerical measure of mass 
that of some standard body is chosen as a unit, and the masses of 
other bodies are obtained by comparison with this. Masses of 
terrestrial bodies are generdly compared by weighing; this is 
found by experiment to give a correct result, but it is applicable 
only in the neighbourhood of the earth. Familiar cases can 
readily be found of the perception of the mass of bodies, inde¬ 
pendently of their tendency to fall towards the earth. The mass 
of any portion of matter is found to be {jennanent under chemical 
and other changes, and this fact adds to its importance as a 
physical quantity. The study of the structure of atoms has 
suggested a connexion of mass with electrical phenomena 
which implies its dependence on motion; but this is not incon¬ 
sistent with the observed fact of its practical constancy, to a high 
degree of accuracy, for bodies composed of atom#. 

The Galileo-Newton theory of motion is that, relative to a 
suitably chosen base, and with suitable assignments of mass, all 
accelerations of particles are made up of mutual (so called) 
actions between pairs of particles, whereby the two particles 
forming a p)air have acceleration^ in opposite directions in the 
line joining them, of magnitudes inversely proportional to’their 
masses. The total acceleration of any particle is that.obtained 
by the superposition- of the component accelerations derived from 
its association witli the other particles of the system severally 
in accordance with this law. The mutual action between two 
particles is specified by means of a directed quantity to which the 
term “ force ” is appropriated. A force is said to act upon each 
of two particles forming a pair, its magnitude being the product 
of mass and component acceleration of the particle on which it 
acts, and its direction that of this component acceleration. Tims 
each mutual action is associated widi a pair of equal forces in 
opposite directions. Instead of the operation of superposing 
accelerations, we may compound the several forces acting on a 
particle by the parallelogram law (see Mbchanics) into what may 
be called the resultantiorce, the total acceleration of the particle 
being the same as if this alone acted. The theory depends for its 
verification and application upon the fact that forces can be 
identified and classified. They cart be recognized by AtpiieaUaa 
their reciprocal character, and it is found to be oUbt 
possible to connect them by permanent laws with the 
recognizable physical characteristics of the systems in which they 
occur. A generalization of Galileo’s results takes the form that 
under constant conditions of this kind, force (defined in terms of 
motion) is constant, and that the superposition of two sets of 
conditions, if their independence can be secured, results in super¬ 
position of the forces associated with them separately. Par¬ 
ticular laws of force may be suggested by a study of the simplest 
cases in which they are manifested, and from them results may 
be obtained by calculation as to the motions of systems of 
any given structure. Such results may be tested by direct 
observation. 

It should be noted that, within a limited range of application 
to terrestrial mechanics, the most convenient way of attacking 
the question of the relations of forces to the physical staiia 
conditions of their occurrence may be by balancing 
their several effects in producing motion; thus avoiding in the 
first instance both the choice of a base and the consideration of 
mass. This procedure is useful as a preliminary step in the 
study of the subject. It does not, however, afford a convenient 
starting-point for a general theory, because it is apt to involve 
some confusion of phenomena which, from the point of view of 
the Galileo-Newton theory, ore distinct in cljjiracter. 

Newton’s law of gravitation affords the most notable example 
of the process of verification of a law of force, and incidentsdly 
of the Galileo-Newton theory. As a law of acceleration of the 
planets relatively to the sun, its approximate agreement with 
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Kejiler’g third law of planetary motion folldws readily from a 
consideration of the character of the acceleration of a point 
moving uniformly in a circle. Newton tells us that 
«m!^*** ***“ agreement led him to adopt the law of the inverse 

square of the distance about 1665-1666, befqfe 
Huygens’s results as to circular motion had been published. At 
the same time he thought of the possibility of terrestrial gravity 
extending to the muon, and made a calculation with regard to it. 
Some years later he succeeded in showing that Kepler’s elliptic 
orbit for planetary motion agreed with the assumed law of attrac¬ 
tion ; he;^so completed the co-ordination with terrestrial gravity 
by his investigation of the attractions of homogeneous spherical 
bodies. Finally, he made substantial progress with more exact 
caldhiatiuns of the motions of the solar system, especially for the 
case of the moon. The work of translating the law of gravitation 
into the form of astronomical tables, and tlie comparison of these 
with observations, has been in progress ever since. Tlie dis¬ 
covery of Neptune (1846), due to the influence of this planet on 
the motion of Uranus, may be mentioned as its most dramatic 
achievement. The verification is sufficiently exact to establish 
the law of gravitation, as providing a statement of tlie motions 
of the bodies composing the solar system which is correct to a 
high degree of accuracy. In the meantime some confirmation 
of the law has been obtained from terrestrial experiments, and 
observations of double stars tend to indicate for it a wider if not 
universal range. It should be noticed that the verification was 
begun without any data as to the masses of the celestial bodies, 
these being selected and adjusted to fit the observations. 

The case of electro-magnetic forces between two conductors 
. carrying electric currents affords an example of a statement of 
motion in terms of force of a highly artificial kind. It can only 
be contrived by means of complicated mathematical analysis. 
In this connexion a statement in terms of force is apt to be dis¬ 
placed by more direct and more comprehensive methods, and 
the attention of physicists is directed to the intervention of the 
ether. The study of such cases suggests that the statement in 
terms of force of the relations between the motions of bodies 
may be only a provisional one, which, though it may summarize 
the effect of the actual connexions between them sufficiently for 
some practical purposes, Ls not to be regarded as representing 
them completely. There are indications of this having been 
Newton’s own view. 

The Newtonian base deserves some further consideration. 
It is defined by the property‘that relative to it all accelerations 
of particles correspond to forces. This test involves 
fl«ML****" changes of velocity, and so does not distinguish 
between two bases, each of which moves relatively 
to the other with uniform velocity without rotation. The estab¬ 
lishment of a true Newtonian base presumes knowledge of .the 
motions of all bodies. But practically we arc always dealing with 
limited systems, so any actual determination must always be 
regarded as to some extent prrovisional. In the treatment of the 
relative motions of a limited system, we may use a confessedly 
provisional base, though it may be necessary to introduce 
corrections, either exact or approximate, to take Account either 
of the existence of bodies outside the system, or of the fetation of 
the base employed relative to a more correct one. Such correc¬ 
tions may be made by the device of applying additional unpaired, 
or what we may call external, forces to particles of the system. 
These are needed only so far as they introduce differences of 
accelerations of the several particles. The earth, which is 
commonly employed as a base for terrestrial motions, is not a 
very close approximation to being a Newtonian base. Differ¬ 
ences of acceleration due to the attractions of the sun and muon 
important for terrestrial systems on a small scale, and can 
uswiy be ignored, but their effect (in combination with the 
rota^on of the earth) is very apparent in the case of the ocean 
tides. A more considerable defect is due to the earth having a 
diurnal rotation relative to a Newtonian base, and this is never 
wholly ignored. Take a base attached to the centre of the earth, 
but without this diurnal rotation. A small body hanging by a 
^^ng, at rest relatively tiy the earth, tnoves relatively to this 
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base uniformly in a circle; that is to say, with coqftant acceleia- 
tion directed towards the earth’s axis. What is done is to divide 
the rraultant force due to gravitation into two components, one 
of which corresponds to this acceleration^ while the other one is 
what is called the “ weight ” of the body. Weight is in fact not 
purely a combination of fofces, in the sense in which that term is 
defined in connexion with the law.s of motion, but corre-sponds to 
the Galileo acceleration with which tl»e body would begin to move 
relatively to Vhe eMth if tlie string were cut. Another way of 
stating the same thing is to say that we introduce, as a correction 
for the earth’s rotation, a force called “ centrifugal force,” which 
combined with gravitation gives the weight of the body. It Ls 
not, however, a true force in the sense of corresponding to any 
mutual relation between two portions of matter. The effect of 
centrifugal force at the equator is to make the weight of a body 
there about -35 % less than the value it would have if due to 
gravitation alone. This represents about two-thirds of the total 
variation of Galileo’s acceleration between the equator and the 
poles, the balance being due to the eliipticity of the figure of the 
earth. In tlie case of a body moving relatively to the earth, the 
introduction of centrifugal force only partially corrects the effect 
of the earth's rotation. Newton called attention to the fact tliat 
a falling body moves in a curve, diverging .slightly from the 
plumb-line vertical. The divergence in a fall of 100 ft. in the 
latitude of Greenwich is about .jlj in. Foucault's pendulum is 
another example of motion relative to the earth which exhibits 
the fact that the earth is not a Newtonian ba.se. 

For the study of the relative motions of the solar system, a 
provisional base established for that system by itself, bodies 
outside it being disregarded, is a very good one. No correction 
for any defect in it has been found necessary; moreover, no rota¬ 
tion of the base relative to the directions of the stars without 
proper motion been detected. This is not inconsistent with 
the law of gravitation, for such estimates as have been made 
of planetary perturbations due to stars give results which 
are insignificant in comparison with quantities at present 
measurable. 

For the measurement of motion it must be presumed that we 
have a method of measuring time. The question of the standard 
to be employed for the scientific measurement of Mtnan- 
time accordingly demands attention. A definition of mamt oi 
the measurement dependent on dyniunical theory has 
been a characteristic of the subject as presented by some writers, 
and may possibly be justifiable; but it is neither necessary nor 
in accordance with the historical development of science. Galileo 
measured time for the purpose of his experiments by the ,jlow 
of water through a small hole under approximately conoCgnt 
conditions, which was of course a very old method. 
however, some years before, when he was a medical f|||M||||tJt, 
noticed the apparent regularity of successive swings of 
lum, and devised an instrument for measuring, by nieaiuf of a 
pendulum, such short periods of time as sufficed for testing the 
pulse of a patient. The use of the pendulum clock in its present 
form appears to date from tlie construction of such a clock by 
Huygens in 1657. Newton dealt with the question at the begin¬ 
ning of the Principia, distinguishing what he called “ absolute 
time ” from such measures of time as would be afforded by any 
particular examples of motion; but he did not give any clear 
definition. The selection of a standard may be regarded as a 
matter of arbitrary choice; that is to say, it would be possible to 
use any continuous time-measurer, and to adapt all scientific 
results to it. It is of the utmost importance, however, to make, 
if po.s.sible, such a choice of a standard us shall render it unneces¬ 
sary to date all results which have any relation to time. Such 
a choice is practically made. It can be put into the form of a 
definition by saying that two periods of time are equal in which 
two physical operations, of whatever character, take pface, which 
are identical in all respects except as regards lapse of time. The 
validity of this definition depends on the assumption that 
operations of different kinds all agree in giving the some measure 
of time, such allowances as experience dictates being made for 
changing conditions. This assuiqption has successfully stood all 
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tsBts 'to which has been subjected. All clocks are constructed 
on the basis of this method of measurement; that is to say, on 
the plan of' counting the repetitions of some operation, adopted 
soldy on the ground of its being capable of continual repetition 
with a certain degree of accuracy, and possiHy also of automatic 
compensation for changing conations. Practically clocks arc 
regulated by reference to the diurnal rotation of the earth 
relatively to the stars, which affords a measuremenlion the repeti¬ 
tion principle agreeing with other methods, but more accurate 
than that given by any existing clock. We have, however, good 
reasons for regarding it os not absolutely perfect, and there ore 
some astronomical data the tendency of which is to confirm 
this view. 

The most important extension of the principles of the subject 
since Newton’s time is to be found in the development of the 
theory of energy, the chief value of which lies in the 
ntery vt supplied a mca'-urable link connecting 

”***'■ the motions Oi systems, the structure of which can be 
directly observed, with p'lysical and chemical phenomena having 
to do with motions which cannot be similarly traced in detail. 
The importance of a study of the changes of the vis viva depend¬ 
ing on squares of velocities, or what is now called the “ kinetic 
energy ” of a system, was recognized in Newton’s time, especially 
by Leibnitz; and it was perceived (at any rate for special cases) 
that an increase in this quantity in the course of any motion of 
the system was otherwise expressible by what we now call the 
“ work ” done ’oy the forces. The mathematical treatment of 
the subject from this point of viewby Ijigrange(i736-i8i3)and 
others has afforded the most important forms of statement of the 
theory of the motion of a system that are available for practical 
use. But it is to the physicists of the igth century, and especially 
to Joule, whose experimental results were published in 1843-1849, 
that we practically owe the most notable advance that has been 
made in the development of the subject—namely, the establish¬ 
ment of the principle of the ronservation of energy (see Ener- 
r.ETics and Eneroy). The energy of a system is the measure of 
its capacity for doing work, on the assumption of suitable con¬ 
nexions with other systems. When the motion of a body is 
checked by a spring, its kinetic energy being destroyed, the spring, 
if perfectly elastic, is capable of restoring the motion; but if it 
is checked by friction no such restoration can be immediately 
effected. It has, however, been shown that, just as the com¬ 
pressed spring has a capacity for doing work by virtue of its 
configuration, so in the case of the friction there is a physical 
effect produced—namely, the raising of the temperature of the 
bodies in contact, which is the mark of a capacity for doing the 
same amount of work. Electrical and chemical effects afford 
similar examples. Here wc get the link with physics and chem¬ 
istry alluded to above, which is obtained by the recognition of 
new forms of energy, interchangeable with what may be called 
mechanical energy, or that associated with sensible motions and 
changes of configuration. 

Such general statements of the theory of motion as that of 
Lagrange, while releasing us from the rather narrow and strained 
view of the subject presented by detailed analysis of motion in 
terms of force, have also suggested a search for other forms which 
a statement of elementary principles might equally as 
the foundation of a logical scheme. In this connexion the 
interesting scheme formulated by Hertz (1894) deserves notice. 
It is important as an addition to the logic of the subject rather 
than on account of any practical advantages which it affords for 
purposes of calculation. 
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Iniactive Sciences (1837); }■ Clerk Maxwell, Matter and Motiem 
<i 8 Sa); H. Streintz, Die physikalischen Grundlagen der Mechanik 
(i88?- E. Mach, Die Mechanik in three Eutwickelung historisch- 
\ ..oij . . ... ._j (.jition (1889 translation) by T. J. 

The Grammar ofScience (1693); 


kritisek dargestelli (1883- 2nd edit 
MeConnack, t893); K. Pearson, 1 


A, E, H. Love, Theoretical Meehctnics (1897); H. Herte, Die Prinsi- 
pien der MechattiM (1894, translation by Jones and Wa^,^S^). 

MO’nVS(from Lat. mmre, to move), in psychdt^, a general 
term signii;^ng any element of consciousness which prompts 
an agent to a decision. The older psychology usually regarded 
motives as strictly analogous to mechanical forces exerting 
pressure or tension, and explained human action as necessarily 
determined by the resultant of various, possibly conflicting, 
motives. Contemporary psychological research tends to show 
with increasing clearness that we must recognize a power of 
decision in the self, and that the analogy of mechanical forces is 
inadequate to explain the facts. On this view motivts wilj be 
regarded as solicitations to act in a certain direction,'■yfhile the 
self decides by throwing its volitional weight on the side of the 
motive which it regards as preferable. The solicitations may'come 
from the most diverse sources; they may be mere desires to avoid 
some pain or to gratify some appetite; or they may be of higher 
origin, such as the motive of patriotism, or the desire to advance 
knowledge. Purpo.ses or ends are often termed motives, “ Con¬ 
flict of motives ’’ means sometimes a conflict of pulses, when 
the agent ha.s adopted two different lines of action and has 
difficulty in combining them; or it may mean a conflict of solici¬ 
tations. It is better to call purposes or ends by those names 
when they have been definitely adopted by the agent: while they 
are still under deliberation the terra “ motive ’’ may be used. 

motley, JOHN LOTHROP (1814-1877), American historian, 
son of Thomas Motley, was bom on the isth of April 1814 at 
Dorchester (now a part of Boston), Massachusetts, and graduated 
at Harvard in 1831. He then studied at Gottingen and Berlin, 
becoming a friend of Bismarck at Gottingen, and after a period 
of European travel returned in 1834 to America, where he con¬ 
tinued his legal studies. In 1837 he married Mary Benjamin 
(d. 1874), a sister of Park Benjamin, and in 1839 he published 
anonymously a novel entitled Morton’s Hope, or the Memoirs 
of a Provincial. In 1841 he entered the diplomatic service as 
soCTetary of legation in Russia, but resigned his post within three 
months. Reluming to America, he soon entered definitely 
upon a literary career. Besides contributing various historical 
and critical essays to the North American Review, including a 
remarkable essay on the Polity of the Puritans, he published 
in 1849, again anonymously, a second novel, entitled Merry 
Mount, a Romance of the Massachusetts Colony. About 1846 
the project of writing a history of Holland had begun to take 
shape in his mind, and he had already done a large amount of 
work on this subject when, finding the materials at his disposal 
in the United States inadequate, he went to Europe in 1851. 
The next five years were spent at Dresden, Brussels and tiie 
Hague in investigation of the archives, which resulted in 7856 
in the publication of The Rise of the Dutch Republic, which 
became very popular. It speedily passed through many 
editions, was tramslated into French, and also into Dutch, 
German and Russian. In i860 Motley published the first 
two volumes of its continuation. The United Netherlands. This 
work was on a larger scale, and embodied the results of a still 
greater amount of original research. It was brought down to the 
truce of 1609 by two additional volumes, published in 1867. In 
i86i, just after the Civil War had broken out in America, Motley 
wrote two letters to The Times defending the Federal positioa, 
and these leUer.s, afterwards reprinted as a pamphlet entitled 
Causes of the Civil War in America, made a favourable impression 
on President Lincoln. Partly owing to this essay. Motley was 
appointed United States minister to Austria in 1861, a position 
which he filled with great success until his resignation in 1867. 
Two years later he was sent to represent his country in London, 
but in November 1870 he was recalled by President Grwit. 
After a short visit to Holland, he again took up his residence in 
England, where the Life and Death a/ John Bameodd af^ared in 
two volumes in 1874. Ill health now began to interfere with his 
literary work, and he died at FVampton Court, near Oord>eBter, 
Dorset, on the 29th of May 1877, luving three daughters, the 
merits of Motley as an historian arq undeniably great. He has 
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Kejiler’g third law of planetary motion folldws readily from a 
consideration of the character of the acceleration of a point 
moving uniformly in a circle. Newton tells us that 
«m!^*** ***“ agreement led him to adopt the law of the inverse 

square of the distance about 1665-1666, befqfe 
Huygens’s results as to circular motion had been published. At 
the same time he thought of the possibility of terrestrial gravity 
extending to the muon, and made a calculation with regard to it. 
Some years later he succeeded in showing that Kepler’s elliptic 
orbit for planetary motion agreed with the assumed law of attrac¬ 
tion ; he;^so completed the co-ordination with terrestrial gravity 
by his investigation of the attractions of homogeneous spherical 
bodies. Finally, he made substantial progress with more exact 
caldhiatiuns of the motions of the solar system, especially for the 
case of the moon. The work of translating the law of gravitation 
into the form of astronomical tables, and tlie comparison of these 
with observations, has been in progress ever since. Tlie dis¬ 
covery of Neptune (1846), due to the influence of this planet on 
the motion of Uranus, may be mentioned as its most dramatic 
achievement. The verification is sufficiently exact to establish 
the law of gravitation, as providing a statement of tlie motions 
of the bodies composing the solar system which is correct to a 
high degree of accuracy. In the meantime some confirmation 
of the law has been obtained from terrestrial experiments, and 
observations of double stars tend to indicate for it a wider if not 
universal range. It should be noticed that the verification was 
begun without any data as to the masses of the celestial bodies, 
these being selected and adjusted to fit the observations. 

The case of electro-magnetic forces between two conductors 
. carrying electric currents affords an example of a statement of 
motion in terms of force of a highly artificial kind. It can only 
be contrived by means of complicated mathematical analysis. 
In this connexion a statement in terms of force is apt to be dis¬ 
placed by more direct and more comprehensive methods, and 
the attention of physicists is directed to the intervention of the 
ether. The study of such cases suggests that the statement in 
terms of force of the relations between the motions of bodies 
may be only a provisional one, which, though it may summarize 
the effect of the actual connexions between them sufficiently for 
some practical purposes, Ls not to be regarded as representing 
them completely. There are indications of this having been 
Newton’s own view. 

The Newtonian base deserves some further consideration. 
It is defined by the property‘that relative to it all accelerations 
of particles correspond to forces. This test involves 
fl«ML****" changes of velocity, and so does not distinguish 
between two bases, each of which moves relatively 
to the other with uniform velocity without rotation. The estab¬ 
lishment of a true Newtonian base presumes knowledge of .the 
motions of all bodies. But practically we arc always dealing with 
limited systems, so any actual determination must always be 
regarded as to some extent prrovisional. In the treatment of the 
relative motions of a limited system, we may use a confessedly 
provisional base, though it may be necessary to introduce 
corrections, either exact or approximate, to take Account either 
of the existence of bodies outside the system, or of the fetation of 
the base employed relative to a more correct one. Such correc¬ 
tions may be made by the device of applying additional unpaired, 
or what we may call external, forces to particles of the system. 
These are needed only so far as they introduce differences of 
accelerations of the several particles. The earth, which is 
commonly employed as a base for terrestrial motions, is not a 
very close approximation to being a Newtonian base. Differ¬ 
ences of acceleration due to the attractions of the sun and muon 
important for terrestrial systems on a small scale, and can 
uswiy be ignored, but their effect (in combination with the 
rota^on of the earth) is very apparent in the case of the ocean 
tides. A more considerable defect is due to the earth having a 
diurnal rotation relative to a Newtonian base, and this is never 
wholly ignored. Take a base attached to the centre of the earth, 
but without this diurnal rotation. A small body hanging by a 
^^ng, at rest relatively tiy the earth, tnoves relatively to this 
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base uniformly in a circle; that is to say, with coqftant acceleia- 
tion directed towards the earth’s axis. What is done is to divide 
the rraultant force due to gravitation into two components, one 
of which corresponds to this acceleration^ while the other one is 
what is called the “ weight ” of the body. Weight is in fact not 
purely a combination of fofces, in the sense in which that term is 
defined in connexion with the law.s of motion, but corre-sponds to 
the Galileo acceleration with which tl»e body would begin to move 
relatively to Vhe eMth if tlie string were cut. Another way of 
stating the same thing is to say that we introduce, as a correction 
for the earth’s rotation, a force called “ centrifugal force,” which 
combined with gravitation gives the weight of the body. It Ls 
not, however, a true force in the sense of corresponding to any 
mutual relation between two portions of matter. The effect of 
centrifugal force at the equator is to make the weight of a body 
there about -35 % less than the value it would have if due to 
gravitation alone. This represents about two-thirds of the total 
variation of Galileo’s acceleration between the equator and the 
poles, the balance being due to the eliipticity of the figure of the 
earth. In tlie case of a body moving relatively to the earth, the 
introduction of centrifugal force only partially corrects the effect 
of the earth's rotation. Newton called attention to the fact tliat 
a falling body moves in a curve, diverging .slightly from the 
plumb-line vertical. The divergence in a fall of 100 ft. in the 
latitude of Greenwich is about .jlj in. Foucault's pendulum is 
another example of motion relative to the earth which exhibits 
the fact that the earth is not a Newtonian ba.se. 

For the study of the relative motions of the solar system, a 
provisional base established for that system by itself, bodies 
outside it being disregarded, is a very good one. No correction 
for any defect in it has been found necessary; moreover, no rota¬ 
tion of the base relative to the directions of the stars without 
proper motion been detected. This is not inconsistent with 
the law of gravitation, for such estimates as have been made 
of planetary perturbations due to stars give results which 
are insignificant in comparison with quantities at present 
measurable. 

For the measurement of motion it must be presumed that we 
have a method of measuring time. The question of the standard 
to be employed for the scientific measurement of Mtnan- 
time accordingly demands attention. A definition of mamt oi 
the measurement dependent on dyniunical theory has 
been a characteristic of the subject as presented by some writers, 
and may possibly be justifiable; but it is neither necessary nor 
in accordance with the historical development of science. Galileo 
measured time for the purpose of his experiments by the ,jlow 
of water through a small hole under approximately conoCgnt 
conditions, which was of course a very old method. 
however, some years before, when he was a medical f|||M||||tJt, 
noticed the apparent regularity of successive swings of 
lum, and devised an instrument for measuring, by nieaiuf of a 
pendulum, such short periods of time as sufficed for testing the 
pulse of a patient. The use of the pendulum clock in its present 
form appears to date from tlie construction of such a clock by 
Huygens in 1657. Newton dealt with the question at the begin¬ 
ning of the Principia, distinguishing what he called “ absolute 
time ” from such measures of time as would be afforded by any 
particular examples of motion; but he did not give any clear 
definition. The selection of a standard may be regarded as a 
matter of arbitrary choice; that is to say, it would be possible to 
use any continuous time-measurer, and to adapt all scientific 
results to it. It is of the utmost importance, however, to make, 
if po.s.sible, such a choice of a standard us shall render it unneces¬ 
sary to date all results which have any relation to time. Such 
a choice is practically made. It can be put into the form of a 
definition by saying that two periods of time are equal in which 
two physical operations, of whatever character, take pface, which 
are identical in all respects except as regards lapse of time. The 
validity of this definition depends on the assumption that 
operations of different kinds all agree in giving the some measure 
of time, such allowances as experience dictates being made for 
changing conditions. This assuiqption has successfully stood all 
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electromotive, force must have both a strong field and many 
turns upon the armature, so that both the fundamental stresses 
may be lor^e. As the field is generally strong—to secure 
economy of iron—low-voltage and high-voltwe machines differ 
principally in the number of armature turns. For variable speed, 
this latter factor being fixed, field sftength and applied electro- 
thotive force are the factors easily altered, and most of the speed 
variation is accomplished by changing one or both of them. 
Torque, neglecting field distortion, is at a maxiifium when the 
current is the greatest possible at the given applied voltage—that 
is, when the motor is at rest. With a small armature resistance 
this current is generally far too great for convenience; hence the 
motors are usually started with a rheostat in series with the 
winding if the current is not limited by the generator itself. The 
torque then depends on the sum of the resistances in circuit, and 
can be made just sufficient to start the motor under the required 
load. By the same device the motor can run at reduced speed, 
although with a considerable loss of energy in the rheostat; it is 
indeed, as a rule, difficult to get effective speed variation in motors 
of any kind without serious loss of energy. The field can be 
changed within wide limits only by a considerable increase of the 
iron in the magnetic circuit, the applied electromotive force 
cannot usually be varied except by increasing the resistances in 
circuit, and the number of armature turns cannot be varied with¬ 
out complication, although the effective number can be modified 
by shifting the brushes, probably at the expense of sparking. 
Altogether, if the speed variation demanded be mure than 15 or 
20 %, it causes, in one way or another, considerable expense and 
trouble, particularly if each speed must be closely held irrespec¬ 
tive of load. No large change in absolute .speed can readily be 
made without considerable change in the percentage variation 
of speeds at various loads. Practically, the best results are ob¬ 
tained from motors of very low armature resistance, in which the 
field or the applied electromotive force, or both, are varied. The 
whole problem is nearly identical with the production of constant 
potential or constant current from generators driven at constant 
speed, and is solved by similar means. For any one absolute 
speed a generator can be made to give constant potential, nearly 
irrespective of load, by compound winding. Similarly, a motor 
may give a very nearly constant speed at constant potential by a 
differential winding in series with the armature, weakening the 
field as the armature current rises. This device, however, 
obviously increases the energy required for magnetization, and 
decreases the effective torque at starting. Practically, the best 
continuous-current motors can be made to hold their speed to 
within I or 2 % from no load to full load. Commercial machines, 
however, generally vary from 5 to 10 % in speed. With respect 
to the direction or rotation of a motor, the torque changes sign 
with a change of sign in either field or armature current, but not 
with a change of sign in both. The input of the motor is numeri¬ 
cally equal to the product of the current and the applied 
electromotive force, while the output is determined by tlie 
product of the current and motor electromotive force; hence 
the efficiency of the motor as a transformer of energy is the 
ratio between these two quantities. The output is a maximum 
when the applied electromotive force is double the motor 
electromotive force, and the efficiency is a maximum when the 
motor and applied electromotive forces are substantially equal. 
At the point of maximum output the speed is that sufficient to 
reduce the current to one-half its static value. No motor is 
worked at or near this point, except momentarily, on account of 
the low efficiency and severe heating in the armature. These 
theoretical values are slightly modified in practical machines by 
the small miscellaneous losses subject to independent variations. 

The practical output of electric motors is limited in machines 
of normal design by the temperature they can safely endure. As 
a rule the working temperature, which is commonly reached only 
after six hours or more of continuous running, should not rise 
more than 40° to 50° F. above the temperature of the surrounding 
air. In case of traction motors and others subjected to occasional 
sevefe overloads, separated by periods of rest or of subnortnal 
load, the temporary rise of temperature tolerated may be much 


higher, say 60“ td 75“ F., after a run of an hi O' 

temperature of the air is assumed at 70° F. in I 
the temperature of the motor-windings is preferij 
by the rise in electrical resistance due to the heaj 

iqeters can seldom be so applied as to measure t _ 

effect. 

The actual output obtainable from a motor structure of givcm 
dimensions under riiese conditions with respect to heating 
depends chiefly upon the practicable rotative speed of the arma¬ 
ture, since the chief losses are proportional to the torque, while 
the mechanical output at given torque is approximately pro¬ 
portional to the speed. Most makers utilize a single structure 
for several standard motors varying in speed and output, a 15 h.p. 
machine at, say, 1200 r.p.m. becoming a 10 h.p. at 800 r.{>.m. 
or a 20 h.p. at i 6 oo r.p.m. There is no practically fixed relation 
between the rating and the speed, although it is approximately 
linear, for in winding the same carcass for different speeds the 
ratings are settled rather by commercial convenience than by 
exact determinations. Motors generally have approximately 
the same efficiencies as the corresponding sizes of generators. 
Small motors, say from i to 5 h.p., are comntonly of 70-80 % 
efficiency at full load, medium-sized machines of 5 to 50 h.p. 
about 80 to 90 %, and the larger sizes run up to 95 % or there¬ 
abouts. In the effort to get low-speed motors without immoder¬ 
ately increasing the cost they are generally dropped a little in 
efficiency and allowed to run hotter than if wound for higher 
speeds. 

Tlie weight of motors per h.p. of output is therefore very 
variable. In machines of medium size and speed it is likely to be 
50 to 75 Iti per h.p., falling to 30 or 40 in large or specially high 
speed machines, and rising to 80 or 100 lb in small or very low 
speed motors. High-voltage motors, particularly if small, lose 
somewhat in relative output on account of the space taken up 
by the necessary insulation. 

In all ordinary motors the magnetization of the iron is, for 
economy of material, pushed high; and hence the field, even at 
heavy loads, is fairly stable and the conditions of commutation 
remain good. When, however, motors are designed to stand 
severe overloads, or to admit of a wide range of speed remilation 
by varying the field strength, the commutation is likely to be 
unstable, and severe sparking may result. To meet this condition 
the commutating-pole motor—really a recrudescence of an old 
idea—^has been introduced on a considerable scale. In this 
construction auxiliary pole pieces, excited by series coils from 
the motor circuit, are set midway between the ordinary field 
poles. The Office of these poles is to neutralize the magneto¬ 
motive force due to the armature winding, thus checking field 
distortion, and also to ensure the proper reversal of the current 
in the armature coil directly under the brush. Of the total 
magneto-motive force due to the windings of the commutating 
pole, the major part, perhaps three-fourths, is devoted to the 
former work and the remainder to the latter, the proportion 
varying widely according to the design of the motor. The result 
of this construction is excellent, sparkless commutation being 
ensured over a wide range of load and field strength. The com¬ 
mutating-pole motor is intrinsically more expensive and slightly 
less efficient than the ordinary type, but for the particular kind 
of service it is designed to perform is extremely effective. It 
gives promise of especial value in high-voltage traction motors, 

(A) I. Separatelv excited Motors are interesting princip^y on 
account of the very efficient method of speed regulation possible by 
their use. In this method the field of the motor is excited from the 
supply mains, and the armature current is furnished by a motor- 
generator running at constant speed. A rheostat in the shunt field 
of the latter element enables the applied electromotive force td be 
varied to any desired extent, and hence the working motor be 
given full torque at any speed up to that assigned by the maximum 
value of the electromotive force which can be applied to the armature. 
Moreover, if the armature resistance be smdie the motor is fairly 
self-regulating at all speeds. The effect is rather startlinfL since the 
motor may be giving a very great torque when it is merely turning 
over at a few revolutions per minute; and although the process is 
cooqilieaXed, it leads to excellent results, and is widely used where 
delicate speed regulatloa is required. 
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(A) SeriN-wMmi ContUmt-curTtni Maters Sterc early -vrorked 
tq a CQiuiderable extent on.arc-ligtit circuits, but have now pawd 
out'dt use save a small number of constant-current power-trans- 
mlssioh systems on the eoatinent at Europe. In those motora the 
motor ^ectromotive force is directly proporticiiial to the output; 
the torque being constant. They will, not start with more than a 
certain definite loud, but once started the speed will increase until 
added work (internal or external) balance-s the torque. The type is in¬ 
trinsically bad in speed regulation, and must be treated by the same 
metbods as are adopted to secure constant current in arc machines. 
The moat ancoeuiul device in meet cases is to vary the field strength 
by shunting the field coils or to vary the number ol efiective arma¬ 
ture conductors by shifting the brushes. Both methods are carried 
out mechaiUcally mther than by purely electrical means—^in the 
first case by an automatic rheostat, and in the second by an auto¬ 
matic brush shifter, but neither is wholly satisfactory, Neverthe- 
less,«uch motors have proved capable oi excellent commercial service 
In some of the European plants, especially in the larger'sizes. 

(A) 3. Stfits-ammd Conslanl-pefential Motors comprise nearly all 
motors used for electric traction—aggregating not less, probably, 
than one and a half million horse-power; hence they are of great 
practical import^ce. These traction motors are usually highly 
specialised machines with very powerful armatures and fields strongly 
saturated at all working values of the current. The brushes have 
an invariable position. Such motors behave much like separately- 
excited motors, kaving a rather large armature resistance. Speed 
regulation has to be obtained by varying the applied electromotive 
force. In early traction motors this variation depended upon insert- 
inj; a theostat; in modem practice it is customary to employ two, 
or even four, identical motors on each car, operated in series for low 
speeds and in parallel for full speed. In practice, however, resist¬ 
ances are inserted when necessary, to prevent too sudden changes 
of speed and to secure intermediate steps between those obtained 
by the series-parallel connexions. In rare instances a still further 
variation is secured by the use of a field only partially saturated at 
ordinary loads. 

(A) 4. Series-wound Motors with Interdependent Current and Poten¬ 
tial are used only in connexion with generators ol similar design, motor 
and generator forming a dynamical unit. This system is occasionally 
used with good results in power transmission. Assuming the motor 
field to be saturated, if the speed is to be constant the applied 
electromotive force must rise with the load to an amount depending 
on the resistances in circuit. If the corresponding generator has a 
field less fully saturated, the Increase in current demanded by the 
increment of torque in the motor can bo made not only to raise the 
applied electromotive force enough to compensate tor armature 
reswtance, but for the total resistauces in circuit, including the line, 
tnth this difference in saturation the motor will automatically 
maintain constant speed. The fields of the machines need not be 
designed for a given saturation, since shunting them with a suitable 
resistance will give the same result. 

(A) 5. Shunt-wound Motors at Constant Potential are the main¬ 
stay ofcontinuous-current distributions for industrial purposes. At 
constant potential the field remains sensibly constant and the torque 
Is directly proportional to the current. The motor then behaves 
mnch like a sepamtely-excited motor, and the armature resistance 
being generally very small, the speed is very nearly constant, vary¬ 
ing less than 3 % from no load to full load in the best commercial 
machines. Operating on a compound-wound generator, a single 
motor oi this type can be made to regulate with groat precision, as 
in the pirevious case. If the motor field be only moderately satu- 
mted, its strength, and hence the motor oleclromotive force, 
rises and falls with the applied electromotive force; and there¬ 
fore at constant load these motors run at very nearly constant 
spaed, In spite of small variations of voltage. If speed variation 
be required, it can be obtained to a moderate extent by » rheostat 
in the field circuit. At starting a rheostat is necessary in the 
armature circuit. The differentially wound modification is now 
seldom used. 

' (B) I. Synchronous Alternating-current Motors. —^The simplest 
tturting-point in the consideration of this class is the continuous- 
current generator. This machine actually, generates within the 
armatpre alternating currents; and if the commutator be replaced 
by two or more slip-rings connected symmetrically to two or more 
points on the armature winding, alternating currents, monophase 
or polyphase, according to the number of connexions and the points 
touched, can be withdrawn therefrom. The simplest case involves 
only two slip-rings, joined *(0 the winding at diametrically opposite 
points. Consider two such modified maUmnes as motor and g^ra- 
W. The condition of complete reversibility is that ttie instintane- 
ous v^nes of the currents, and the instantaneous values of the angular 
displacements bttwebn poles and armature coils, shall be equal 
thtou^ottt. This evflUptly requires that the rotation of tbe motor 
should be synfihronow^m lor pole, with that of the gonemtor. 
Hare, as before, the torq^ue depends cm the two fundamental 
stiBMes, brttjte torquh'has no determinate sign in the absence 
of an ki1fl|r‘«||ipn. [’The instantaneous vtdue of the torque 
depen^MRl^HBtadeoti* value of the current and on its angu^r 
eed 01‘flie' motor being iflvariable, tts motor 
ends onlyontfaeefHctlveexeitathMii Including 
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the armature reactions, and it may or may not, according to tbe 
conditions of load, be in phase .path the impressed^lelectromptiye 
force. In tbe case of the continuous-current motor, the motor 
output is numerically equal to the product (if current and motor 
electromotive force; and since, in the alternating circuit, these 
quantities are usually not in phaM, in altematmg. motors the 
activity is determined .by the cio-directed part ol their product. 
The current in the alternating motor depends, not on the ohmic 
resistance alone, but upon the impedance and upon the geomeMcal 
difference between the applied and motor electromotive forden. 
At a given applied electromotive force, and on. armature impedance 
assumed constant, the fundamental variables in tli« motor are the 
output, motor electromotive force, and motor current. The two 
last factors are Interdependent, so that the current may have a wide 
range of values, according to ttie excitation, while the output remains 
constant, or, itself remaining constant, may cover a variety of values 
of the power corresponding to different excitations. These changes 
involve changes in the phase angle between the motor electromotive 
force and the current, so that at given output the power-factor 
of the motor—that is, the ratio between the numerical and geome¬ 
trical products of current and electromotive force—may be given 
various values at will by changing the field excitation of the motor, 
a must unique and valuable property. If tlie motor electromotive 
force be fixed and the output varied, the phase angle between 
current and motor electromotive force varies by reason of the arma¬ 
ture taking up a new angular position with respect to the field, 
backward for increasing load, forward for decreasing load. Tbe 
minimum value of the current for a given load is reached when the 
excitation is such that the applied electromotive force and current 
are in phase, at which point the real and tbe apparent energy in the 
circuit coincide. The input can then be accurately measured by 
voltmeter and ammeter readings, and the. motor is working at its 
best efficiency for the given load. For greater values of the motor 
electromotive force the current leads in phase with respect to the 
applied electromotive force; for less values it lags. The former 
condition is accompanied by the rising oi the eloctromotivo force 
at the motor terminals, the latter by ite fall. It therefore becomes 
possible to use a synchronous motor, if the necessary current due 
to the load he not too great, as a voltage and phase regulator upon 
an alternating circuit, a function very valuable in power-trans¬ 
mission work. If the excitation be set to produce leading phase 
at small loads, the phase angle will gradually diminish as the load 
rises, and then, passing through zero, increase again with the lagging 
current, thus holding the power-factor near to unity at all working 
loads. In a well-designed synchronons motor, by proper initial 
adjustment of the field, the power-factor can easily be kept between 
o-gi and i from quarter load to full load, and very close to unity 
witliin the ordinary working range. Save for its inability to start 
independently, the synchronous motor is a highly desirable addition 
to a transmission s^tem. Starting is generally accomplished by 
the help of an induction motor or other auxiliary power, and tho 
molar is treated exactly like an alternator, to he thrown in parallel 
with the supply circuit. A synchronous motor will pull itself up 
to synchromsm if brought near to its synchronous speed, but this 
requires a very large amount of current. Operating from a generator 
of its own, it can be brought to speed by giving it a small initial 
rotation and raising tho generator speed very carefully and gradu¬ 
ally. when the two machines will accelerate in synchronism. Puly- 

E hase synchronous motors obey these same general Laws; they can, 
owever, be started as qnasi-lnduction motors with an open field 
circuit, the pole faces serving as secondary conductors, but require so 
large currents in thus starting themselves that it Ls better practice lo 
bring them to speed by extraneous means. 

Synchronous motors sometimes cause serious trouble by " pump¬ 
ing," a phenomenon closely allied to the surging of current between 
alternators in parallel, and due to similar canses. If not due to 
defective governing of the prime mover, it usually starts with a 
change of load or of phase, producing fluctuations in the electro¬ 
motive force in the system great enough to interfere seriously with 
incandescent lighting, and'eontinuing with nearly uniform amplitude 
and frequency for hours if uncheck^. The amplitude varies with 
the conditions, but in the same machine the frequency is nearly 
constant. The fluctuation affects bolh the armature and the field 
circuits, the latter inductively by changes in the armature magneto¬ 
motive force, but it can as a rule be controlled by varying the exci¬ 
tation until a neutral point is found, usually when the phase angle is 
near to zero. Motors with solid pole pieces give little trouble of this 
sort, the oscillations being rapidly (lamped by the eddy currents. 
In motors with laminated fields the most effective remedy is cham¬ 
fering away the edges of the pole pieces so as to admit heavy copper 
shoes running along and under the edges, and even bridging the 
spaces between the pole pieces. The eddy currents in these shoes 
completely check the " pumping." 

Synchronous and other Converters .—It seems here appropriate to 
refer to these converting devices, not in their general functions, but 
merely in so far as tiiey are directly related to motor prance. 
The synchronous converter proper is in effect a. synchronous motor, 
in spile of its commutating function. Owing to the, fact that the 
direct current voltage is ^epeqdent on the dtemating current voltage 
Of supply, 'the convertei caifnot advantageously be used to control 
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tirt p6^r factor by vatfation of the field strengtti, but the field can 
be adjoiited once for all to hold the power factor reasonably near 
unity, Wovided independent iheans are available for so adjusting 
the ap^ed alternating vdram as to give the required result at the 
conomutator. If close rtgulation of the direct-Cnrrent voltage is 
not demanded the conver t er field can ,be used 'more freely. As a 
matter of fact the synchronous convertor finds its chief use in 
electric toctlon where close regulation is not important, and 
motor-generators in one form or another have been found more 
suitable for electric-lighting work. The .synchronous converters 
have the liability to "pumping'’ or "hunting," to which reference 
has already been made, sometimes even of sufficient amplitude to 
throw the machine out of step, and are often provided with the 
shoes or bridges found useful with ordinary synchronous motors. 

Synchronous motor-generators, so far as the motor function is 
concerned, present no peculiarities at all. Synchronous commuta¬ 
tors, " permUtators," and the like, usually have motor-parts of 
very moderate capacity, and must be kept rigorously free of hunting 
in order to preserve the conditions of commutation. 

In many instances, particularly in American practice, motor 
generators with induction motors have been used for ease of starting 
and to secure immunity from hunting. A modification of interest 
from the motor standpoint is found in the " cascade converter." 
In this machine the rotor of an induction motor is directly coupled 
to the armature of a commuting converter of equal output, the 
windings of the two being in series and approximately eqwivalent. 
In this case the normal motor-electromotive force is reached at 
approximately half synchronous speed, and half the energy is de¬ 
livered to the output end of the machine by the rotor acting as 
frequency changer, the rest by torque on the shaft. Commutation 
takes place therefore at half the initial frequency, which is often a 
great advantage. 

_ (B) 2. Polyphase Induction Motors .—Speaking broadly, an induc¬ 
tion motor is one in which the armature current is introduced 
into the armature windings by electromagnetic induction instead 
of by brushes. It is at once an alternating current transformer and 
an alternating current motor, operating in the latter function by 
virtue of the current received from tlie former. In the commonest 
form the alternating currents are of two or more phases inter¬ 
acting in carrying on these duplicate functions. Induction motors 
consist of two concentric masses of laminated iron taking the form of 
short hollow cylinders, of which the outer is fixed and the inner 
fitted to revolve. The outer surface of the inner drum and the 
inner surface of the outer drum are slotted or perforated to receive 
the primary and secondary windings of the apparatus. The outer 
winding is usually the primary, and the inner (or armature) winding 
the socondaiy. "The primary winding is almost universally a multi¬ 
polar drum in character; the secondary is, in the moat highly devel¬ 
oped motors, of the same character, but very often consists merely 
(tt numerous insulated armature bars united at each end of the drum 
by a common end-plate or end-ring, forming the structure usually ^ 
known as a ‘ squirrel-cage " winding. In polsTihase motors of the" 
usual type the primary drum winding is in duplicate or triplicate, 
resembling very closely the armature winding in a two- or three- 
phase generator. The actions which go on in the,se motors have 
been the subject of much debate; moat of the theoretical discussions 
of the matter have been based upon the concept of a rotary magneti¬ 
sation produced by two simple sinusoidal magnetisms superimposed 
in quadrature upon the same core, or, in the case of a three-phase 
motor, three superimposed in a similar symmetrical manner. This 
hypothesis is often most convenient, being merely an application 
of the general physical thesis that two equal simple harmonic 
motions in quadrature produce circular motion, as in tne case of the 
conical pendulum. All the results of this hypothesis follow, however, 
from the introduction of two alternating magnotUations, acting in 
quadrature in time but independently; and one or the other view of 
the matter is convenient according as, in the structure con.sidered. 
the effective magnetirations do or do not produce a definite physical 
resultant. There is no discrepancy between the two hypotheses; 
they are merely two points of view ot the same phenomena. In the 
general case, one need make no supposition as to the existence nr 
non-existence of the physical resultant rotary magnetization; it is 
merely necessary to note, that if one phase-winding predominately 
produce a magnetic field, and the other a current in the rotary 
member fitted to react with that field, torque will result, whether 
the two phase-windings act upon the same magnetic structure or 
upon two entirely separate magnetic structures merely connected 
by the leads which deliver current from one to the other. 

Induction motors having both these forms of structure are in 
successful use. If one considers the latter case, the two-phase- 
wlndings have exchanged functions every go' in the two-phase 
strncture, each phase-winding serving to produce a magnetic field 
and to deliver, almost as if it were merely a pair of brushes, 
current to react with this field alternately, and the two halves of the 
motor structure exchange functions every go". Considering the 
motor in which the two-phase-windings arc Superimposed on 
the same core, there is a virtaal maraetlc resultant rotating at a 
speed determined by the frequency of the current and the ni^mber 
of podee, and setting up ii^uced currents is the secondary member, 
which currents are so disposed as' to react with the field to produce 


rotary motion. At iest, the secondary electromotive foroe prodooed 
by the machine as a transformer is a maximum; when motor it 
running at speed, unloaded, it Is a minimum, and an increment of 
load causes the secondary member merely to slip behind synchronous 
speed far enough to receive an increment at transformed enetgy 
sufficient to carry the new load. If the secondary member it of very 
low resistance, the slip behind synchronism is very small, even atfuU 
load—-less than 2% in motors dovelop«l for this ^ticulsr-propertyl 
An lncrea.se <H secondary resistance produces increased falling behind 
from synchronous ^cd; and if resistance be added to the secondary 
member by interpolating rheostats is its circuits, the motor can he 
made to produce uniform torquo over a very wide range of speed, 
as Is the case with continuous current motors. The percentage of 
slip is the percentage of energy lost in the secondary member, as 
likewise in continuous-current motors if one regards their synch^- 
ous speed as that at which the motor electromotive force wouU 
equal that impressed. Polyphase induction motors start, vftien 
properly designed, svith a very powerful torque, even up to three or 
four times the full load running torque of the same motor. tVith a 
very low-resistance secondary member this torque demands an 
immensely large current, the structure acting almost like a short- 
circuited transformer, and the lag in the secondary circuit is con¬ 
siderable. In motors in which this large starting current is objec¬ 
tionable, it may be reduced very greatly by interj»Iatlng resistances 
in the secondary circuits at starting, the efiect of those being to 
diminish the lag in the secondary circuit and to dectease the demand 
for primary current. A certain critical value of this resistance gives 
a maximum torque per ampere in the primary circuit with a ^ven 
motor, being approximately that total secondary resistance which 
equals the secondary reactance. For maximum torque obviously 
both resistance and reactance should be equal and as small as 
possible. Where a small primary current in starting is of consider¬ 
able importance, this extra resistance is frequently Introduced at 
starting and cut out afterwards, particularly in cases where large 
torque is necessary. If great starting torque is not necessary, the 
primary dectromotivc force is often diminished by inductive resist¬ 
ances, or a change In the connexions of the transformer from which 
the motor is fed. Both methods of starting are in commereial use 
on a very large scale. 

In efficiency and closeness of speed regulation and good general 
running prop^es polyphase induction motors approximate very 
closely to the best continuous-current practice. They prodnee, 
however, a certain amount of lag between primary electromotive 
force and current, which causes the apparent input to be larger than 
the real input, as generally happens in alternating-current work. 
The ratio betweeif the real and (he apparent watts input is the power 
factor of the motor. In well-designed modern machines this is 
usually from 8; to go % at rated load; it should seldom fall below 
the former figure, and rarely rises more than i or 2 % above the latter, 
though in rare instances power-factors as high as g4 or gs % have 
been obtained, Condemsers have sometimes been employed in 
connexion with such motors to increase the power-factor, and with 
considerable success, particularly in maintaining the power-factor 
at low and moderate loads; but their use is generally unnecessary, 
and condensers of sufficient capacity at any reasonable value of 
the voltage have proved troublesome to build and maintain. The 
weakest point in these polyphase induction motors is the importance 
of employing a very small clearance between armature and field, 
in order to increase the (mwcr-factor by making the structure more 
efficient, considered merely as a transformer. The clearances in 
ordinary use are seldom greater than iV in., even in motors as lai^e 
as looh.p., and in smaller machines are frequently not more than 
nV in. Induction motors, however, possess many valuable proper¬ 
ties, and are the mainstay of long-distance power-transmission work 
at the present time. 

(B) 3. Monophase Induction Motors closely resemble the poly¬ 
phase motor in construction, but have only a single-phase winding 
in the primary. The theories of their action are very similar to 
those of polyphase motors. The essential point of difierenee is 
that the stable angular displacement between the field magnetization 
and the armature currents which co-act with it is obtatoed In the 
polyphase motor by the time-displacements in the several phase 
windings, while in the single-phase motor it is obtained by Uie 
angular space-displacement of tne armature, which has to be set up 
by an initial rotation. Single-phase motors therefore are not 
inherently self-starting, and run in either direction equally well 
when once started. The torque Is always in the direction of the 
initial rotation. This rotation is sometimes given by hand and 
sometimes by auxiliary phase-windings supplied by derived current 
from the main circuit, or merely short-circuited on themselves and 
receiving induced currents from the main winding. Both these 
devices give a small initial torque in a definite direction, setting up 
a so-called elliptical rotary field, i.e. gne produced by the oomposi- 
tion of two unequal magnetizations, in this cage at some indeter¬ 
minate angle, seldom farge. Once up to speed, the singlo-phase 
motors act much like the polyphase. They are conspicuously weak 
in the niattcr of power-factor, however, as well a.s in that of starting- 
torque, and have as yet not come into very extensive commercial 
use, although under special conditions they have been an d are 
successfully employed, A theoretically'intermng form at iadaettM 
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motor ia a modification which runs at abailutely ayn^ronoua 
Bpeed, receiving necesaary energy in the aecondary not in virtue 
M alip behind aynchronoua q>eod, but from great (Ufierence in wave 
form between the primary and aecondary circuita, ao that energy 
due to harmonica of the fundamental frequency ia periodically 
received by the armature in apite of synchroniam in apeed. Sqcn 
motora are not employed commercially, but aometimes find a field 
for uaefnlneaa in toe laboratoiy. 

(B) 4. RepulsioH-comiHuUUiiig Motors constitute a class of single¬ 
phase utemating-curTent motora which has risen to considerable 
commercial importance. They are fundamentally induction motora 
in the sense that the armature currents are supplied by the 
inductive action of the field. The armature winding is, however, 
provided with a commutator and (for a two-pole motor) two diametri¬ 
cally opposite brushes, which are short-circuited on each other and 
daiM at an angle with the line of field magnetisation. By this 
deAcc the magnetic axis of the armature is held at a fixed angle 
with the fidd flux, so that the condition for steady torque is always 
fulfilled, its amount depending on the position of the brushes. 
'Were these cither in line with, or exactly at right angles to, the field 
poles, the torque would be xoro—in the first case from lack of angular 
displacement, in the second from lack of secondary current. The 
brushes being skewed, however, the secondary current is maintained 
at a suitable value, and the motor runs in a definite direction. The 
general principle is merely that of a transformer with a movable 
secondary undef magnetic thrust. During reversal of the current 
the torque relation remains fixed, since the primary and secondary 
currents both change sign, preserving the magnetic relations as in 
a series-wound continuous-current machine. 

If such a motor is of moderate reactance, the currents are large 
and the torque very considerable. The repulsion-commutating 
connexion is considerably used as a starting device for single-phase 
induction motors, the commutator being short-circuited as a whole 
when the armature reaches synchronous speed. Thereafter the 
machine operates as a pure induction motor of the sort just described. 
The advantage of this change is that the commutator is eliminated, 
save at starting, and the motor becomes practically a constant 
speed machine like any other properly-designed simple induction 
motor. Such motors can be made to start if necessary with several 
times the normal running torque and a nearly proportionate increase 
of current. The short-circuiting of the commutator is generally 
performed automatically by a centrifugal governor. When at speed, 
efficiency and power factor are those of the typical motor of clas.s(B)3. 

The pure repulsion-commutating motor, worked as such, on the 
other hand, resembles a series-wound motor in its characteristics, 
having no fixed speed and being cajiablc of running far above 
nominal synchronism. This results from the fixed angular relatbn 
maintained by the brushes between the armature and field magneti¬ 
sations, whereby the torque conditions arc preserved. Above the 
nominal synchronous speed, however, difficulties of commutation 
set in, so that some modifications oi this simple type are desirable 
lor wide ranges of speed. The power factors of these motors compare 
well, both in starting and in running, with those oi tlic best pure 
induction motors, and their efficiencies arc similar. These machines 
are reversible, serving as alternating generators when driven mechan¬ 
ically at “ negative ’’speed. 

Instead of simply skewing the brush line in the repulsion motor, 
an entirely analogous effect may be produced by dividing the fielil 
coils into pairs pmeed in quadrature, the brush line being parallel 
to one pair aud at right angles to the other. This merely amounts 
to dividing the function of the original field physically into its 
components, a change which sometimes tends to improve the stability 
of the running conditions. 

A more radical departure is found in the group of so-called " com- 
pensated-repulsion ’’ motors, of which there are "several members, 
due to various inventors, all material improvements on the pure 
repulsion type just described. Their cbmmon characteristic, is that 
while possessing like simple commutator-repulsion motors, a trans¬ 
former field acting upon the armature as secondary, and a pair of 
ahort-dreuiting brashes holding the resulting armature magnetiza¬ 
tion in definite alignment, they also send the primary current in 
series through the armature via a second pair of brushes in quad¬ 
rature with the first. The substantial effect of this series connexion 
is to cut down the virtual reactance of the armature as the speed 
rises, practically annulling it at synchronous speed. In alternating 
motors the motor-electromotive force is not merely that due to the 
motion oi the armature conductors but the geometrical resultant 
of this and the reacta]^ E.M.F.'a. In the motor here considered 
and analogous machiiiM an auxiliary E.M.F. is applied either as 
here, conductivdy or inductiyely, in such direction as to compensate 
more or less pertectly the armature reactance E.M.F. The result 
is to secure, at least for a certain speed, a power factor near unity, 
as in the motor under discussion, although the starting conditions 
are not particular^ good und the performance deteriorates above 
lyachroniim. In some motors of this type the compensating 
E.H.lff. ij^troduced by an auxiliary winding in series and in quad- 
ain fial<^ instead Q&by supplementary hrashes. 
' the general sebnne arc rather numerous, and 
ome son^ excellent single-phase motors now 
'on purposes. 



(B) j. Series Commutating Motors .—^This importqpt and interest¬ 
ing type is derived directly from the ordinary series motor jot 
continuous current. The torque in these does not change sign with 
reversal oi the current in both field and armature, and consequently 
alternating current can still produce in them unidirectianal torque. 
Practically the first step toward an alternating current series motor 
is lamination of the field to'reduce parasitic currents; the second is 
to keep down the reactance. A laminated field motor performs 
fairly well at a frequency of 10 periods or thereabouts, but to render 
it useful at ordinary frequencies requires modification in design. 
The motor E.M.F. being as before the geometrical sum of the 
reactance E.M.F. and that due to motion of the armature conductors, 
the first improvement can be made by making the latter dominant, 
i.e. by making the armature relatively very powerful. The plain 
series commutating motor has then a relatively weak laminated 
field and a powerful armature. To check trouble with commutation 
due to short-circuiting coils under a brush, it usually has high 
resistance commutator leads, and thus equipped is capable ot very 
fair performance, having the same general cliaracteristics as the 
continuous-current series motor. Even so the armature reactance 
is somewhat excessive, so that with this simple construction the 
power factor is apt to be bad. Practically the plain series commu¬ 
tating motor is hardly used at alt, but rather modifications of it 
corresponding very closely to those mentioned in connexion with 
the repulsioq motor. In other words, an auxiliary electromotive 
force tending to annul the reactance E.M.F. of the armature is 
imposed upon the armature circuit. This is accomplished generally 
by a " compensating coil " in series and in space-quadrature with 
the main fiud. In another modification the compensating coil is 
closed upon itself, forming a short-circuited secondary, to which the 
armature itself acts as primary. The end to be attained is the 
addition of an E.M.F. such tliat the vector sum ot the E.M.F.'s in 
the armature shall reduce as nearly as may be to the E.M.F. due to 
the motion of the armature conductors, as in a continuous-current 
motor. Obviously it is difficult to secure full compensation lor all 
loads and speeds, but it oan be made nearly complete for some 
particular load and speed. 

These "series-compensated " motors beliave much like continuous- 
current series motors, and, when properly designed, run well on 
continuous current. They have been developed particularly for 
heavy traction purposes, to which they arc well adapted, owing 
to their ability to work well at all speeds. They give a very high 
maximum power factor and a reasonably good one over a consider¬ 
able range of speed and load. Obviously both the field proper and 
the cnmpen.sating field can be made subject to regulation to increase 
the range of successful action. Motors of this type have already 
come into successful use for fast and heavy railway service. Com¬ 
mutation appears to be reasonably good, although it is a far more 
difficult prouem than with continuous-current machines. 

The efficiency and output for unit weight in all alternating 
current motors is a little less favourable than with continuous- 
current motors. In the last resort the supply of energy to a single- 
phase motor is essentially discontinuous, and there is inevitable 
extra loss from hysteresis and parasitic currents, whether the motor 
is single phase or polyphase. The result is that an alternating- 
current motor requires, other things being similar, more or better 
material, and loses a little more energy than a continuous-current 
motor of equal output. Motor design is a compromise, and while 
any one property can be exaggerated, it will be at the expense of 
others. One could probably build, for instance, a series-compensated 
motor of as high efficiency or as large output per unit weight as any 
commercial motor, but there would be sacrifice somewhere, in cost 
4f not conspicuously elsewhere. As a matter of facfc|tlic difiorence in 
efficiency usually amounts only to a very few peCTents., and thg 
difierence in output per unit weight to a few morST The gaw^ 
the use of alternatin(;-curTent motors is in iacility and econofinTg 
distribution, which in many cases is far more than oaqunflK 
ovorweigh any inherent disabilities in the machines thei)M|w. 
Hence they are coming steadily into extended use, 

MOTOR VEHICLES. The term “ motor-car ” Ls onej^hidi 
was primarily employed in America to denote the car oTTarriage 
containing the electro-motor used for propelling an electric 
tramcar or train of carriages on rails, but of late years it has 
been more usually applied in Great Britain to light automobile 
or mechanically propelled carriages running on common roads. 
On the continent of Europe and in the United States the usual 
expression for these vehicles is “ automobile the term “ auto¬ 
car ” has also been employed. We diall deal here first with 
the history of mechanically propelled carriages, and- with the 
evolution of the lighter type used for conveying people for 
pleasure and sport; and secondly with the heavier type used for 
the carriage of goods. 

Light Vehicles.—The first practical steam carriage was made by 
Richard Trevethick in 1862 (fig. i)y though Cugnot hod produced 
a rudittientaiy one in France ^11769; but very little was done in 
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this directioif until 1834, from which date a number of these step being the recognition in 18870! the advantages of Daimler’s 
vehicles were constructed and used with considerable success, system by M. Levnssor and his appUcation of that system to 
tiding the form of stage coaches propelled by steam, and the propulsion of a carriage. In the nine years that immediately 
weighing some 3 or 4 tons unloaded. Some of thue ran regular followed French manufacturers spent large sums of money in 
passenger services, notably between Sbeltenham and Gloucester, eltperimenting wth and developing the motor-car, and by 1^6, 
attaining average speeds of 10 to 14 m. per hour; but great when the Enabling Act was passed, there were a few practical 



opposition was met with owing to the narrow prejudice of those 
whose interests related to horse-haulage, and every obstruction 
was offered in the shape of prohibitive tolls and legislative 
enactments. The result was that steam carriages were driven 
ofi the roads in favour of railways, although the select committee 
of the House Of Commons appointed in 1831 to inquire mto the 
subject reported completely in favour of their adoption (as did 
also that U 1873). In 1861 the first Locomotives on Highways 
Act was passed, but the crushing blow came in 1865, when the 
legislature prescribed (i) that the number of persons required 
to drive the locomotive should be increa.sed to three; (s) that a 
man should precede with a red flag; (3) that the maximum limit 
of speed should be reduced to 4 m. per hour; and (4) that they 
should be forbidden ever to blow off steam, &c. These restric¬ 
tions were confirmed rather than relieved by the 1878 act. 
Although these acts were created to deal with heavy traction, 
the famous 1881 appeal in the court of queen’s bench placed 
every type of self-propelled vehicle, from a traction engine down 
to Bateman’s steam tricycle, under their narrow limitations. 
This resulted in the development of the heavy traction engine, 
and light motor vehicles were little more heard of in Great 
Britain. There were a few exceptions, however, notably the 
steam vehicles of Rickett (i860), Carrett (1861), Tangye (1862), 
Yarrow (i86a). Holt (1866), Todd (1870), Perkins (1870), 
Mackenzie (1875) and Blackburn (1878), and some electrical 
carriages made 1 ^ Elwell (1884), Ward (1886) and Volk (1888). 
An im^rtant departure was that of Butler, who constructed in 
1885 what is believed to be the first vehicle (a tricycle) propelled 
1 ^ an internal combustion engine in England (fig. 2); he used 
the vapour of benzoline exploded electrically. Later, Roots 
successfully employed heavy oil, as did Knight. ’The chief 
prohibitory clauses of the acts were repealed in 1896, when the 
development of the internal-combustion engine had opened up 
entirely new prospects and suggested new possibilities. 

Gtfttlieb Daimler’s invention in 1885 of the internal-combus¬ 
tion motor using petroleum spirit was the first stiep towards the 
production of ^ modern self-propelled road vehicle, the next 


Pic. 2.—Butler's Motor Tricycle of 1883. 

vehicles in England but, perhaps, fewer probable buyers. 
British makers, starting as they did in the wake of the French 
manufacturers, were able to profit by the experience gained by 
the latter, and thus to avoid many otherwise inevitable mis¬ 
takes; they may not be able to claim to have originated many 
of the fundamental details of the modem motor-car, but their 
experience was gained at a comparatively small co.st. 

Gottlieb Daimler’s engine marked a great advance in the 
production of a source of motive power, for its efficiency was 
large as compared with its total weight, whilst the simplicity 
of its fuel system brought it within the scope of the person of 
average mechanical instincts and intelligence, for, even in its 
early days, the internal-combustion motor did not demand that 
its user should possess an intimate knowledge of engineering. 
Daimler fitted one of his motors to a bicycle in 1885, and after¬ 
wards applied the system to the propulsion of boats, one or more 
of which were running on the river Seine in connexion with the 
Paris Exhibition of 1887. It was this fact that brought the 
invention to the notice of M. Levassor, of the firm of Panhard & 
Levassor, makers of wood-working machinery, who saw the 
possibilities of its application to the propulsion of a road carriage. 
MM. Panhard & levassor secured the French patents from 
Daimler, and M. Levassor devised the transmission system which, 
as far as its general scheme is concerned, is unaltered to-day, 
despite many efforts on the part of skilful inventors and designers 
to secure something better. M. Levassor placed the engine in 
front, the axis of the crank-shaft being par|llel with the side 
members of the frame of the vehicle. The drive was taken 
through a clutch to a set of reduction gears and thence to a 
differential gear on a countershaft from which the road wheels 
were driven by chains. With all the modifications of details, 
the combination of clutch, gear-box and transmission remains 
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uaftlteied, *o that to France, in the pason of M. Levassor, must 
be,given the honour of having led in the development of the 
motor-car. 

Progress in the improvement of design was slow until the year 
1894, when a great impetus was given to the French industty 
by the organization, by the Petit ]oum<df of a trial run of motor 
vehicles from Paris to Rouen. The measure of success attained 
by the cars caused ronsiderabti surprise, and in the year 1895 
a race was organized from Pans to Bordeaux and back, a 
distance of 744 m., when the syhming vehicle covered the journey 
at a mean speed of ij m. per hour. From that date onward, 
until 1908, racing played an important part in the development 
of Jthe motor-car; in fact, it is not going tod far to say that, 
up to 1904, it played a vitglljr important part therein. Ihe 
effect was a rapid development m speed, efficiency and reliability, 
and others besides the sportsman end the individual seeking for 
new sensations were attracted towards the new vehicle. Racing 
was not indulged in in England or Scotland, the authorities 
having no power to close the roads for the purpose. 
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radical changes in previously existing designs. S>,far as Britieh 
makers were concerned, the Mercddis fashion was allowed to 
predominate, but some of the older French makers were'leas 
willin g to follow the lead of the.great German house. This fwt 
assisted the British makeW to forge ahead in their conqietition 
with the French. But the groat factor in the triumph of British 
motor engineering arose from the fact that, in England, there 
was a great wealth of knowledge concerning the properties of 
steels and steel alloys, and that knowledge, which was advancing 
all the time, was turned to such good use that it is safe to say 
that, in only the v^ best of French cars is the same strength 
and efilciancy obtained from the some weight of metal ^ would 
be used in the construction of quite a number of British cars. 
Lightness of moving parts has led to increased engine efficiency 
and to economy of fuel, whilst the inert parte of the mechanism— 
the frame and other fixed details—by being lighter, call for a 
smaller expenditure of power to overcome their inertia. Apart 
from the employment of special steels for motor-car construction, 
I in which England took a leading part many in^rovemente 
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Fig. 3.—The .(0-50 li.p. Six<ylincicr Rolls-Royce Pullman-Llmousine. 


In July 1901, Mr S. F. Edge, driving a 50 h.p. Napier car, 
won the Gordon-Bennett Cup in the course qf the open race 
from Paris to Vienna. This trophy has played an important 
part in the history of the motor-car. It was offered for compe- 
tetion among cars, entered by recognized National Automobile 
Qubs, no more than three cars beii^ permitt^ to represent a 
country, and every car had to be built entirely in the country of 
its origin. The length of the rare had te be,not less than 500 
kilometres (jioJ m.). The first two races in 1900 and 1901 had 
been won by French cars and, as these contests had been run 
concurrently with the big city-to-city races, the importance 
of the Gordon-Bennett race was overshadowed. But it stood 
out in bold relief when an English car wrested the .international 
trophy from ite French rivals in 1902. The Autoroxibile Qub 
of Great Britain and Ireland (now the Royal Automobile Club) 
at once secured parliamentary sanction for the use of cert^ 
roads in Ireland for a limited period, and proceeded to organize 
a race worthy of tiie issue at stake. The race was won by the 
Meicidis car, the latest production of the famous house of 

Daimler. . , • 1 j 

The Ifercddis 4»r set qoite a new fashion, for it showep 
advancement in large nambar of its mechanical dettils, and 
many of theae details were either copied or used as the basis for 


in design and method have originated in Great Britain. For 
instance, the multiple-disk clutch, which permits a car to be 
started without shock, is an English invention, as are the 
detachable wheel, the spare wheel and the six-cylindered engine. 
The latter, introduced by the Napier Company and employed 
extensively by them, by Rolls-Royce and others,, has exerted 
a great influence upon British tastes, because it created a growing 
! dislike to noise, one of the consequences being the rapid develop- 
' ment of the silent car. 

The representatives of Great Britain in the Gordon-Bennett 
: race of 1903 were selected by means of a series of eliminating 
trials, and in 1904 and 1903 races were held annually in the 
Me of Man for the same purpose. In the years 1906, iw and 
1908 races were held in that Island with such limitations on 
i fuel or on the diameter of the cylinders as were calculated to 
' encourage the development of small but efficient transmissions, 
and it has been conceded generally that these races'served an 
extremely useful purpose. 

Concurrently with ite development into a rehable, silent, 
odourless and smokeless power-propelled vehicle, the motor-car 
gradually came into more general use. It no longer appsaled 
only to a few but gained gonverts (toily, and its final tnumph 
cam ** when it began seriously to displace the horsed vehicle, 
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bmnung .tbe Mvate carriage of the wealtbier classes to be used 
00 all occasions. 

If the motor-car in the guise of a private carriage has developed 
at an astonishing rate, its adaptation to the needs of the com¬ 
munity, as a public service vehicle, has been even more rapid. 
The first cabs placed on the streets 8f London in 1903 were by 
no means a success, but the cabs constructed by the French house 
of Renault and first introduced in London in 1906 rapidly effected 
a revolutionary change in the means of individtal transport. 
Apart from the improved speed of the motor-cubs, they gained 
popularity because of the use, on each one of them, of the taxi¬ 
meter, showing at a glance the amount of the fare, thus preventing 
overcharge on the part of the driver. One effect of the employ¬ 
ment of motor-cabs and motor-omnibuses has been to reduce 
slightly the total number of vehicles, and to quicken a large 
volume of the traffic; it is now being recognized that to increase 
the speed of the whole of the traffic of London by about 5 m. 
an hour is practically equivalent to doubling the width of 
the whole of the main streets. 

The new British act of 1903, which was enacted for three 
years only, was, during the parliamentary session of 1906 and 
subsequent sessions, continued from year to year because of the 
difficulty that was experienced in reconciling conflicting views 
about the control of motor-cars. The 1903 act raised the speed 
limit to ao m. per hour and gave the local government 
board power to close to motor traffic such roads as, on inquiry, 
might be deemed unsuited therefor, and to impose a speed limit 
of 10 m. an hour or less in dangerous places, such as narrow 
streets in a town or through a village. A few serious accidents 
in England, and many abroad, have kept alive the fear that the 
motor-car is a dangerous vehicle that should be restrained or 
held in check by stringent legislation. Thus from 1904 onwards, 
the motorist was under continuous police supervision. Police 
traps, or measured distances, over which the motor-car is timed 
by the police, were established in most of the counties of 
England, and, whilst, without a doubt, many real offenders were 
caught, it is equally true that many an innocent driver was 
unfairly accused, whilst motorists guilty merely of technical 
infringements of the law were summoned. 

The attitude of the police in showing little or no leniency 
in the application of the law probably, however, did good in 
other directions, although these were not contemplated either 
by the law-givers or the police themselves. K considerably 
limited the use of excessively powerful cars (for example, a 
60 or 90 h.p. car that could easily attain 60 m. an hour), 
and experience has demonstrated the fact that, intersected as 
England is with a network of narrow roads carrying considerable 
traffic, there is little opportunity for the full power of such a 
car to be used. The re.sult has been that the comparatively 
low-powered vehicle has been developed in efficiency, bringing 
with it the advantages of economy in running, simplicity of 
mechanical details, cheapness of maintenance and ease of 
control and management. 

Tlic principle of the internal-combustion engine has not been 
altered since Daimler's day, but the mechanical details of the 
engine have undergone constant revision and improvement, 
until in 1910 it was safe to say that a four-cylindered engine, 
with a cylinder bore of 4 in., constructed, we will presume, 
in 1899, might have developed 20 h.p. or less, whereas 
engines of rite same cylinder bore made in 1908 and 1909 
actually developed 60 h.p. and more, and the attainment 
of even greater efficiency was in sight in 1910. Experience 
showed that the saving of weight meant greater economy in 
fuel and also in tires, the two principal items in the upkeep of 
the motor-car. Engine design has undergone unceasing improve¬ 
ment, and constructional methods have been continuously 
advanced, with the end in view of attaining lightness, not only 
in the moving parts, but in the inert parts. Lightness in 
reciprocating pa^, such as the pistons, connecting rods and 
valves, has enormously improved crank-shaft speed. Cylinder 
castiil^ are now made far lighter, whilst the water jacketing, 
for dissipating the excess of heat from the cylinder walls, is now 
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of sufficiently ample proportions and, in consequence, better 
lubrication of the cylinder walls cw be maintained. This again 
conduced to piston speed. The induction valves of engines of 
the earlier types were opened under atmospheric pressure, the 
reduced pressure in the cylinder, caused by the downward 
nmvement of the piston, enabling the pressure of the outer 
atmosphere to open the valve agffinst its light spring, and to cairTy 
in a charge of the corburetted air that constituted the explosive 
mixture. But it was found tliat the automatic or atmospheric 
inlet valve opened late on the induction stroke and closed early, 
so that the engine only received an attenuated charge. One 
of the earliest improvements in engine design, therefore, wtis 
the employment of the mechanically-operated inlet valve 
operated by a cam exactly as the exhaust valve is operated. 
This valve could be fully opened as soon as the piston hsid begun 
its downward or induction stroke, and could be held open during 
the momentary period when the piston was at rest at the bottom 
of the stroke, thus ensuring a full charge of explosive mixture. 
The method of exploding the charge in the cylinder has under¬ 
gone revolutionary changes. The first method, that of heating 
the exterior of a closed tube connected with the cylinder, 
quickly gave way to electric ignition because it was found that 
the charges could not be exploded by the hot tube until the piston 
had reached the top of its stroke, and, at the co^nparatively high 
piston speed of these engines, the piston had moved some distance 
on its downward stroke before tl^c exploded gas had begun to 
expand. Electric ignition was an improvement because it 
enabled a “ lead ” to be given to the explosion, a low voltage 
current (from four to sue volts of about one ampere being 
sufficient for the purpo.se) being automatically switched on to the 
primary circuit of a coil, the induced current in the secondary 
circuit being of a voltage sufficiently high (calculated at from 
5000 to rojooo volts of a very small amperage) to jump across a 
gap left in a sparking plug inserted in the cylmder. By rotating 
the body of the switch (called the contact breaker) the ignition 
could be timed to suit exactly the speed of the pistons and, 
in this way, greater piston speed was obtainable. The great 
development of this system was the introduction by Mr F. R. 
Simms, in conjunction with Herr Bosch, of the magneto machine, 
known as the Simms-Bosch magneto, the prototype for many 
such appliances. This machine, in its simplest elements, 
produces a low voltage current (assumed to be of about eight or 
ten volts) by the rotation of an armature in the magnetic field 
of a set of magnets, the rotation being effected through the 
timing-gear wheels of the engine. The low tension current is 
conveyed through a primary circuit inducing the secondary 
current which is employed for igniting the charges. The 
advantages of the magneto arc, firstly, that the primary current 
is created by the engine, and that the need for an accumulator 
as a source of that current is avoided and, secondly, that the 
spark is more efficient because the faster the armature is revolved 
the more intense is the primary current and the induced current, 
consequently, the charge Ls ignited more rapidly. The magneto 
machine has almost entirely displaced the accumulator system 
for ordinary running, although, as the latter makes for easier 
starting, it is often fitted as an addition. 

Great gain in power has been secured from improvements 
in the lubrication of the internal-combustion engine. It is 
now recognized that a small supply of oil to the journals and 
bearings of such an engine is insufficient, but in the early days 
it was found difficult to give the journals and bearings more 
oil without too much getting on to the cylmder walls, because 
the latter were lubricated by the oil that was thrown on to them 
by the spinning action of the webs of the crank-shaft and by the 
connecting-rod ends, these latter dipping into a well of oil in 
the lower part of the crank-case. The modem method has 
overcome this difficulty. The cranks and connecting-rod ends 
no longer dip into the oil, for the latter c|pnng away into a 
sump or reservoir below the base of the crank chamber. Thence 
it is passed through a filter and pumped to ducts which convey 
the oil under pressure to the crank-shaft journals. Sometimes 
it is conducted thence along ducts bored in the crank-shaft and 
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through the webs and crank-pins, whence it fefcds the connecting- ' of the honeycomb type of radiator, by ^ 

rodtearines, enough squirting out to splash on to the cylinder to flow through canals an eighth or a sixteenthM inch mit, 
walls. Sometimes; a sLllow trough is placed under each con- I the efficiency of the coolmit system has been doubled because 
necting-rod end, to hold oil to a certain depth and no more, Md 
a scoop on the big end collects enough oil to effect the lubrication 
of the connecting-rod bearings and cylinder w^ls. The aim has 


been to secure definite lubrication of all moving parte, and, at 
the same time, to prevent oil being present on the cylinder walls 
in such quantities us will permit the piston to carry it up into 
the combustion chamber. Any oil present in the combustion 
chamber is burnt during the explosion, but, its combustion being 
imperfect, smokiness of the exhaust is the result. By reducing 
the oil on the cylinder walls to the minimum necessary for 
lubrication, smoking has been abolished, whilst clogging, or 
carbonizing, of the valves has been materially reduced. 

Methods of carburation have also undergone improvement, 
so that the carburation shall not materially vary with varying 
engine speed. The only other feature in the engine that calls 
for mention is the method of cooling. With the introduction 



The 40-50 h,p. Six-cylinder Rolls-Royce Engine (valve side, showing also position of magneto), 



Fio. 4.-— The 40-50 h.p. Shtu 
tension dUti 


ifHnder Rolls-Royce Engine (carburettor side, showing also Hgh- 
butor, and positlan of centrifugal water pump). 


the efficiency of the cooling system has been doubled because 
of the large amount of surface, in a given size of radiator, for 
dissipating the heat. A fan is generally employed, either situated 
behind the radiator and driven by the engine, or the flywheel 
is vaned so as to induce a current of air throug^i the radiator. 

To deal now with the transmission mechanism, the drive is 
taken through a clutch and gear-box as in the earhest days, but, 
for the final drive, chain transmission to the road wheels running 
on a fixed axle has largely given place to propeller drive on to 
a live axle. The leather-faced conical clutch, although still 
’ employed, has in many cases given way to the multiple-disk 
' clutch in which a number of disks bearing against each other, 
either flat in section, or (a.s in the Helc-Shaw clutch) having 
annular tapered grooves, are contained in an oil-tight box. 
These plates are capable of being separated laterally from each 
other when “ out of gear,” or brought into frictional contact with 
each other when it is desired to start the cor. Metal-to-metal 
cone clutches, expanding metal shoe 
clutches, single metal plate clutches 
and coil spring clutches have all at 
some time found favour with de¬ 
signers wishing to avoid a leather 
clutch. Hydraulic and electro-mag¬ 
netic clutches have also been tried, 
but these have not gained any 
vogue. In the matter of the gear¬ 
box, the sliding into me.sh of the 
gear-wheels as employed by Levassor 
is still the standard practice,although 
that pioneer himself regarded the 
method as barbarous, and looked 
upon it as a mere temporary expe¬ 
dient. But details of the gear-box 
have materially improved. A single 
lever is usually employed for engag¬ 
ing any of the forward gears or the 
reverse, so that the mistake of simul¬ 
taneously engaging a reverse and a 
forward gear is not possible. The 
spur-wheels are generally mounted 
in pairs on two sleeves, so that, by 
means of a selector mechanism that 
compels one sleeve to be brought to 
the neutral position before the other 
can be moved, no two gears can ever 
be engaged together. By means of 
“dog clutches,” the clutch shrit 
can generally be coupled direct with 
the bevel-wheel driving the back 
axle, the “ drive ” on the highest 
gear being thus transmitted without 
passing through any spur-whefJi. 
This reduces noise and frictkntl 
losses. Except for cars of lgthat 
weight, chain transmission is fast 
dying out, the power being generally 
transmitted through a propeller 
shaft (with universal joints at one or 
both ends) to a bevel-drive on the 
back axle; such axle being divided 
into two revolving or “ live ” axles 
carrying the differential gear between 
them. The bevel-wheels, differential 

gear and live axles are enclosed and 
run in a lubricant. 

Wire suspension' wheels are grow¬ 
ing considerably in favour, a saving 
in weight being thus effected. The 
liability of the pneumatic tire to de¬ 
flation, through a puncture or burst, 
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hai led to the introduction of, detachable rims and detachable 
wheek. The detachable rim is borne on the periphery of the 
wheel (which b bonded) and secured in position .by various 
methods: When the tire is punctured or damaged the rim and 
tire are removed bodily and replaceij by a spare rim with its 
tire already in position and inflated, a change capable of 
being effected in five minutes or less. The detachable wheel is 
mounted upon a shell which fits over and is secured to a sleeve, 


four cylinders (accdl'dmg to the choice of the riders) developing 
some 3 to 8 h.p. with magneto ignition and belt dnve; 
The engine was usually started by tlie rider runmng alongside 
the machine, and causing the madiine to rotate the crank-shaft 
thiough the belt' and pulley until the initial explosion was 
obtained, when he would jump into the seat. Trailers were 
employed at first for carrying passengers, but, the length of 
the combined vehicle being between nine and ten feet, a side-car. 



which latter turns and is secured upon the fixed axle. In the 
case of tire trouble, the wheel intact is removed from the sleeve 
(which in the case of a driving-wheel carries the driving fittings, 
the brake-drums, &c.) and a duplicate wheel is substituted. 
The pneumatic tire has undergone continuous improvement, 
particularly in the matters of the selection of the material and 
the proportioning of the strength of the “ body ” to the work 
which the tire is to be called upon to perform. Various melliods 
have been devised for the prevention of skidding or “ side-slip ” 
on greasy surfaces, and, whilst certain mouldings on the rubber 
treads have proved advantageous, the method most adopted 
is that in which a large number of steel studs stand about a 
quarter of an inch above the .surface of the tire. 

It will be seen that the general lines of the car of 1889 have 
not required to be radically altered. Every detail has been 
improved so that the cars are more efficient, easier to control 
and manage, and infinitely more comfortable, but, in essence, 
l.«vassor’s scheme is as good to-day as it was when planned by 
him. 

The steam car is made by five or six British manufacturers 
at the most, whereas the actual manufacturers of petrol cars in 
Great Britain numbered at the end of the year 1909 about 
seventy, whilst some four hundred other firms were actively 
engaged in the construction of cars and their parts, accessories 
and sundries. But the steam car appeals to those men who are 
or have been steam engineers, and to them the management of 
the steam generator and the burners constitutes no difficulty. 
Tlie limitations under which the early steam car laboured have, 
in the main, disappeared, for the modern steamer can travel 
nearly as far without requiring to refill the boiler as a petrol 
car can travel without replenishment of the fuel tank. The 
electric,car is still the luxury to be employed in towns and in 
covering short distances, for the weight of the accumulators 
has not been greatly reduced, despite sensational announcements 
made from time to time. 

An interesting feature of the motor movement has been the 
steady growth in popularity of the motor cycle. TTie motor 
tricycle was developed up to the year 1903, and then gradually 
became displaced by the motor bicycle, which had been intro¬ 
duced in 1901. Motor bicycles gradually increased in popularity, 
until !n numbers they were in excess of cars. The standard 
machines of 1909 had an air-cooled motor of one, two or even 


placed at the side of the cycle and secured thereto by detachable 
fittings, largely displaced the trailer and also the ‘‘ fore-car,” in 
which the passenger was carried in a body placed in front of 
three- and four-wheeled cycles, 

The rapid growth of the motor movement in Great Britain may 
be judged from the fact that by the 30th of September 1905 the 
number of motor vehicles of all kinds registered had totalM to 
74,038, and by the 30th of Smtember 1908, three years afterwards, 
to no less than 154,415. Of these, 137,323 were registered in 
England and Wales, 10,907 in Scotland, and (1185 in Ireland. 71,405 
were private motor-cnra; 12,104 were trade motor-cars; 5880 were 
public service vehicles, and 05,026 were motor cycles. 

A year later (Sept. 30, 1909) the figiire.s showed a further 
remarkable increase, the total number of vehicles registered in the 
United Kingdom being 183,773, giving an increase of 29,358 in 
the year. Of these, private motor-cars numbered 84,840; trade 
motor-cars 15,181; public service vehicles 8752; and motor cycles 
75,000. The numbers registered in England and Wales were: 74,748 
I'rivate motor-cars; 13,961 trade motor-cars; 8131 public service 
vehicles and 66,341 motor cycles, or 163,181 in all. The figures 
for Scotland were : 6157 private motor-cars; 1056 trade motor-cars; 
584 public service vehicles and 5296 motor cycles, or 13,093 in all. 
The figures for Ireland were: 3935 private motor-cars; 164 trade 
motor-cars; 37 public service vehicles and 33()3 motor cycles, or 
7499 in all. In the year private motor-cars in the United Kingdom 
increased by i8-8 trade motor-cars by 25-4 %; public service 
vehicles by 48'8 %, and motor cycles by 15-3 %. 

It is possible to obtain a better idea of the number of motor 
vehicles in use from the returns of the commissioners of inland 
revenue. The total number of privately-owned cars for which 
licences were issued in rgo8 was 48,019, of motor cycles 35,784, 
and of motor-driven hackney carriages 17,300. These figures 
may be compared with the registration figures already given for 
the year ending the 30th of September 1908. As accounting partly 
for the difference, a certain proportion of the regietered vehicles 
(seeing that the figures include all vehicles in use on and aftetr 
the 1st of January 1904, less those in respect of which the registra¬ 
tions have been cancelled) must have'fallen into disuse and none 
vehicles will have been sold out of the country, whilst others will 
have been sold and re-repstered with dificrent authorities. But 
the life of the mechanism of a car, in one form or another, is of con¬ 
siderable length (there were, for instance, in use in 1910, as com¬ 
mercial Vehicles, motor chassis that were put on the road in 1896), 
and it is considered that many registered but unlicensed cars remain 
for years capable of rendering useful service in emergencies or on 
special occasions, such as at election periods. ^ 

In 1906 an act of parliament authorized a census of production, 
which was taken in 1908, tlie statistics relating to 1907. These 
figures show that the output of complete motor vehicles in the United 
Kingdom in that year was 11,700 completed cars and chas.sis, 
and 3O00 motor cycles, the total value of tlie productive work 























920 


MOTOR VEHICa*ES P,WHT 


doos in tbe motor trade being f(>,yiffina inclluive ol repair work 
aikd tile prodnction of parts ana accessories. 

The number of cars and chassis imported into and retained in 
the country (those imported and afterwards re-exported being 
excluded from the staliatlca) in igog was 7747 as compared with 
6530 in 1908, The absence of a clas^cation, in 1907 and previous 
years, for rhasKift prevents further comparison in the matter of 
numbers, but taking the value of the motor-cars, parts and acces¬ 
sories imported into and retained in the United K^ingdom, there is 
a total of ;f4,i70,i2i in 1907,1^3,753,140 in njoB, and i3,92*,78i in 
1909; the average value per car falling from £^-^2 in 1907 to /333 
in 1909, The value of the motor cycles and their parts imported 
into and retained in the country was £71,101 in 1907, £i2,20b in 
1908, and ^48,327 in X 909 - 

The number ol British-made cars and chassis exported in 1909 
was 2802 as compared with 2441 in 1908, and of British made 
motor cycles 1893 in 1909 as compared with 1048 in 190b and boo 
in 1907; the total value of the exTwrts of cars, parts, chassis and 
motor cycles in 1909 being £t,t6g,}6i os compared with i£i,315,913 
in 1908 and ,(1,378,180 in 1907, 

With the growth ol the motor-car movement there have, naturally, 
been great devclopmeuts in the outside industries catering for the 
motorist. Most aSected by that movement has been the oil trade, 
considerable changes having taken place. In the distillation of 
crude petroleum for the production of lamp oils, &c., quantities 
of volatile Spirit were obtained, the outlet for which, formerly, 
was small, as the spirit was mainly used for cleaning purposes. 
With the introduction of the petrol motor this spirit come into 
demand, and, as tile demand increased, the situation changed Md 
the crude petroleum had to be distilled mainly for sjurit, thus leaving 
a siiiplus of the heavier oils. The situation was largely met by a 
gradual conversion of the pj;trol-conaumers from spirit of ’680 
specific gravity to a spirit of 715 specific gravity, wliilst for com¬ 
mercial motors even heavier grades were employed. The quantity 
of 715 spirit obtainable from a given quantity of crude oil is 
considerably greater than the quantity of ' 08 u that could 
be produced, so that a better balance between the demand for 
motor spirit and that for lamp oil has been cfiected. The total 
quantity of motor spirit used in the United Kingdom in 1909 was 
60,000,000 gallons, of which about ono-half came from the Dutch 
East Indies, whilst a third came from America. Rumania supplied 
about (>,000,000 gallons and Russia about 3,000,000 rations, l^gc 
quantities of lubricating oil were obtained from America, whilst 
the remainder (about one-tenth of the total) came from Russia. 

France is the centre of the motor-car industry iu Europe, and 
up to the year 1906 it undoubtedly led in the production of motor 
vehicles, but in that year the United States of America, as wc shall 
have occasion to note, took the lead. The number of private cars 
in use in FVance had risen from 1^38 in 1899 to about 23,000 in the 
year 1909, whilst industrial vehicles liave increased even more 
rapidly in number. The following figures are obtained from the 
taxation schedules: — 


Year. 

Number of Vehicles in use. 

Total. 

Pleasure Cars. 

Industrial Cars. 

1899 

1,4.38 

234 

1,672 

1900 

2.354 

543 

2,897 

1901 

4.427 

959 

5,386 

1902 

7,358 

1,849 

9,207 . 

1903 

9,922 

3,002 

12,984 

1904 

ia, 5 i 9 

4,588 

17,107 

1905 

15,011 

6,532 

21,543 

1906 

17.358 

8.,904 

20,262 

1907 

19,601 

11,085 

35,286 

1908 

22,252 

15,334 

37,586 

1909 

26,000 

20,000 

4 ^ 6,000 


The figures for the year, in the absence of the official return, 
are estimated. 

The average h-p. per car (pleasure vehicles) has steadily risen 
from S‘d 6 in 1901 to I3‘28 in 1908, the number of cars seating more 
than two persons having increased in greater proportion than 
those seating one or two persons. 

The export of French motor vehicles had risen in value from 
4,359,000 francs in 1899 to 144,352,000 francs in 1907. In 1908 
the exports fell to 127,300,000 francs, and in 1909 an improvement 

to about I45,594,(KX> francs had taken place. The imports of 

foreign motor ve^les tu France rose from 473,000 francs in 1899 
to 8,676^000 francs in 1907, and since that period there has been 
an annual decrease. 

In Gennany the nniabei of motor vehicles of all kinds in use on 
the first of Januai^ in each year is shown in the following table 
Year. Number of motor vehicles. 

1907 . . . . . '. 27,036 

1^ 4'.36.0*3 

1909 ..41.7*9 * 

19x0 . 4 . . . . 41.94* 


In igio 45 % of the total consisted of motor cycles. 4g'3 % con¬ 
sisted of pleasure vehicles and 57 % consisted* 01 commercial 
vtiiicles, the proportion of pleasure Vehicles having consistently 
risen In the four years. 

The development of motoring and of the motor industry in the 
United States has been exceedingly rapid. As good roads multiply 
and extend the use of cans must be still furfher developed. The 
American farmer has discovered that he can make considerable 
use of the motor-car in connexion with his indnstry, and this fact 
largely accounts for the demand for high-wheeled buggies, and for 
vehicles havilig ample clearance between the machinery and the 
road level. 

In the early days of the movement the American taste inclined 
towards steam cars, and the mistaken view that tiM vehicle driven 
by an internal-combustion engine could never be made to ruu as 
silently as a steam car was generally held. But in Europe the 
petrol eugmo became refiued so rapidly that its equality with the 
steam engine in the matter of silence, together with its snperiority 
in tlu; matter of simplicity and suitability for the man who is not an 
engineer, soon created for it a popularity that prevented any 
material expansion of the business in steam cars. The makers of 
steam cars in America are able to cope with the major portion of 
the world's demand for this particular type of vehicle. 

The introduction of the Dingley tariff, assessing an import 
duty of 45 % ad valorem on motor-cars (in the classification of 
'■ manufactured metal "), added to a further charge of about 
5 % for freight, encouraged American capitalists to embark upon 
the manufacture of motor-cars, and in 1899 tliirty manufacturers 
produced 6uo cars. In 1909 the number produced by aoo concerns 
was 714,891. Set out in tabular form such figures as are obtainable 
axe very striking;— 



Cars Produced. 

Year. | 

Number. 

Value. 

1899 

600 

s 

i,ayo,ooo 

1903 

10,576 

16,000,000 

1904 

13,766 

24,500,000 

1905 

20,787 

42,000,000 

190b 

23,000 

50,000,000 

1907 

42,694 

105,000,000 

igo8 

49.952 

83,000,000 

1909 

114,891 

135,000,000 

tgio 

1 200,000 

225,000,000 


The number of cars for igo6 is approximated and the number 
of cars and their value for tlie year igio are based upon the estimated 
output of the various manufacturers. In igoS, whilst the number 
of ears constructed showed an increase over tlie number for 1907, 
the total value had decreased owing to the commercial crisis of that 
year. In T909 those manufacturers who had formed the Association 
of Licensed Automobile Manufacturers, and who agreed to rocognizi- 
the validity of the Selden patents, paid hccuce fees upon 94,891 
cars, the remaining 20,000 cars being estimated as the output of 
the concerns that did riot belong to the association. 

Of the 200,000 motor vehicles estimated to be constructed in 
1910, 165,000 were to be petrol-driven iiloasure cars, 30,000 were, to 
be petrol-driven high-wheeled buggies, and 5000 steam and electric 
carriages and commercial vehicles. 

The history of the Selden jiatcnt may be given briefly. A patent 
was applied for on the 8th of May 1879 by Geo^e B. Selden, of 
Rochester, New York, for a gas compression engine for propelling 
road vehicles. A patent was granted to him on the 5tb of November 
1893 for an improvement in road engines, and he claimed that any 
vehicle propelled by an internal-combustion engine, manufactured 
since that time, was an infringement of his rights under the patent 
At the coramencoment of the year 1910, 71 manufacturers admitted 
this claim and paid to the Association of Licensed Automobile 
Manufacturers ij % of the catalogue price of their products as 
licence fees. 

The imports of motor vehicles into the United States of America 
are not numerous, as will be seen from the followiug figures :— 


1902 . . 263 cars imported 

1903 . . 267 „ „ 

1904 . . 605 „ „ 

1905 . . 1054 „ 


1906 . . 1433 cars imported 

1907 . . 1017 „ „ 

1908 . . 1387 „ 


The exports rose from 8599,927 in value in the year 1902 to 
85,302,241 in 1907 with a falling off to 85,277.847 in 1908. 

AothoRITIKS,— Baadcr, Die .UnmSglichkeit Damfijwdgen auf 
gewdhnliehen Strassen mit Vortheil eimufiUtren (Nuremberg, 1835); 
Badminton Library, Motors and Motor Driving (Loudon, 1902); 
Beaumont, Motor Vehicles and Motors (London, ignn). end " Mechani¬ 
cal Road Carriages” (Cantor Lectures, London, 1893); Brander, 
VAutomobile de /Sii d iSjs (Brussels, 1898); Farman, Les 
Automobiles (Paris, 1896), and Autocare, Cars, (S-c. (London,2896); 
Fletcher, Steam Locomotion on Common Roads (London, 1891); 
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Carriages on Common Roads (London, 1832, 1834 and 1836); Gore, 

Propulsion of Carriagis on Common Roads by Pouier other than 
Antmal Pouier (London, 1893); Graffigny, Manuel ^atique du 
coHStrueteur et du conducteur de cycles el d'auiomobiles (Paris, igoo); 

Grand Cartaret, Le Voiture de demai/t (Paris, 1898); Gray and 
otbeis, The Motor Year Booh (London, 1903 a^ 190^); Guerdon, 

Manuel pratique du conducteur d'auiomobiles (Paris, 1897); Gumev, 

Steam Carriages on Turnpike Roads (London, 1832); Hancock, 

Steam Carriages on Common Roads (London, 1838); lenkins, Pouier 
Locomotion on the Highway (a guide to tiie Uteraturc; London, 

189b); E. H. Knight, American Mechanical Dictionary, “Road 
Locomotives," vol. iii. (New York, 1876); J. H. Knight, Notes on 
Motor Carriages (London, 1896); Lardner, The Steam Engine (7th 
cd., pp. 419-440; Tendon, 1840); Lavergne, Manuel thiorique et 
pratique de Vautomobile sur route (Paris, 1900); Lavergne and 
Hasluck, The Automobile (London, 1902I; Lieckfeld, Ow Petroleum- 
und Benrinmotoren (Munich and Leipzig, 1894); Little, Automotor 
and Horseless Vehicle Journal (London, 1898); Lockert, Traiti 
des vihicutes automobiles (4 vols., Paris, 1896-1897); Petroleum Motor 
Cars (London, 1898); Macerooi, Facts concerning Elementary Loco¬ 
motion land ed., Lsindon, 1834); Powers and Q^ities of Maceroni's 
Steam Carriage Demonstrated (London, 1835); 5 team Power on Roads, 

&c. (London, 1835); Mann, New Method of Propelling Locomotive 
Machines (compressed air) (London, 1830); Medhurst, A New System 
of Inland Conveyance for Goods and Passengers (com¬ 
pressed air) (London, 1827); Milandreand Bouquet, Traiti 
de la construction, de la conduits et de I'entretien de voitures 
automobiles (4 vols., Paris, 1898-1899); O'Gortnan, Motor 
Pocket Book (London. 1^4); Perissb and Godfemaux, 

Traction mlcanique sur rails, et sur routes (Paris, 1900); 

Rose, A Record of Motor Racing (London, 1909); Salo¬ 
mons, The Horseless Carriage (London, 1895); Saunier, 

L‘Automobile thiorique et pratique (2 voLs., Paris, 1899- 
1900); Sennett, Horseless Road Locomotion (London, 1900); 

Smith, History of English Carriages and Motor Cars (Tun¬ 
bridge Wells, 187b); S.P.T.A. (SeU-L’ropellcd Traffic 
Association), Trials of Motor Vehicles for Heavy Traffic 
(Liverpool, 1898, 1899, and 1901); Sir H. Thompson, 

The Motor Car: its Nature, Use, Management (London, 

1902); Wallis-Taylor, Motor Cars or Power Carriages for 
Common Roads (London, 1897); R. B. Whitman, Motor¬ 
car Principles (New York, 1909); Witz, Moteurs d gas et 
A pitrole, vol. iii. (Paris^ 1899); Yarrow, "On Steam 
Carriages," Proc. Soc. of Isvg. (Lemdon, 1863); Young, The 
Economy of Steam Power (London, i8(x)); Filson Young, 

The Complete Motorist (London, 1904); vol. xxxvi. (Head) " Steam I has a virtual monopoly of use 
IjKoinotion on Common Roads," Proc. Inst. C.E. (London, 1873); tUp trnHp with stpam 

Reports of Select Committees of the House of Commons (London, ' ‘ ‘ 

1831, 1834, 1835, 1836, 1859, 1873, i88i), (C. S. R.) 


run, on an avera^ basis of 180 m. a week; with a trailer carrying 
another 3 tons the corresponding figures vary from yd. to is. 
per mile run, according to nature of roads, gradients and fuel 
available, llie inclusive working cost of a tractor, on mac¬ 
adamized roads, is generally about 15 % less than for a 5-ton 
wagon, but a standard tractor cannot haul more than a gross 
load of 8 tons behind the drawbar—except on dry and level 
roads. On granite setts the extra vibration often causes undue 
wear and tear, unless the suspension of the tractor be very 
good. 

Vehicles in which the power is derived from internal-combus¬ 
tion engines are commonly known as “ petrol ” vehicles. Petro¬ 
leum spirit of oyoo specific gravity is usually the fuel, but many 
are now supplied with spirit of 0760 specific gravity; the range 
of boiling points is the criterion of satisfactory use—not the 
density. Petrol vehicles are, practically, stoutly-built motor¬ 
cars, and some of the models now in use have been developed 
from accepted designs of lighter types. There are, however, 
numerous manufacturers who construct solely for utility pur¬ 
poses. Below net loads of 2 tons, the petrol-propelled vehicle 

Summary of Working Costs for Petrol-driven Vehicles (Exclusive of 
Management) in England. 


Particulars. 

Net loads carried; 

Costs in pence per vehicle-mile. 

(Petrol at lod. per gall.) 

10 cwL 

i 

I ton 

2 tons 

3 tons 

5 tons 

Average weekly milage . , 

400 

400 

.’igo 

350 

300 

Driver’s wages. 

0-84 

084 

I’OO 

I 09 

I'OO 

Fuel (petroleum spirit). . . 

0-55 

077 

0 ' 9 J 

125 

I'67 

Oils and grease. 

o'la 

0'12 

0'I4 

0'l6 

0*24 

Rubber tires. 

050 

075 

II 5 

l '$0 

2'CX) 

Repairs (material and wages) 

0'55 

o '85 

1-03 

1-17 

I ’55 

Rent, rates and lighting . 

0*12 

o'is 

0‘25 

040 

0*50 

Insurance and claims . 

0*12 

0*24 

0'35 

0*42 

0'65 

Depreciation. 

o '65 

0'9O 

I‘06 

I '36 

I'Oo 

Interest un capital .... 

015 

0*25 

0'33 

047 

0'64 

Totals. 

3'6o 

4-87 

b-26 

7-82 

11*05 


in England; above that, 
A tabular statement of 
current working costs of approved petrol vehicles is published 
herewith. 


Heavy Commercial Vehicles 

Heavy types of motor-cars are now widely employed for 
commercial purposes. The earliest British-built type was 
the steam-propelled wagon, and its evolution was largely 
encouraged and hastened by important competitive trials, at 
Liverpool, in the years i8gS. 1899 and 1901, which were 
conducted by the Self-Propelled Traffic Association. Other 
.series of trials were held by the Royal Agricultural Society of 
England and the Royal Automobile Club. 

From the end of iSgfi to early in 1905 no commercial motor 
vehicle was legal in England if its unladen weight exceeded 
3 tons, and this limitation caused much financial loss to pur¬ 
chasers who overloaded them. The Heavy Motor Car Order 
of 1904, which came into force on the ist of March 1905, increased 
the maximum unladen weight to 5 tons, whilst limiting the 
gross weight to 12 tons; by the same order, the combined unladen 
weight of a motor wagon and the single trailer which it is allowed 
to draw was fixed at 6J tons. In effect, the gross weight of a 
trailer and its load may not exceed 8 tons, thus yielding a total 
gross weight, for loaded wagon and loaded trailer, of 20 tons. 
Exces.ses in any particular cause a commercial motor to be 
treated as a “ heavy locomotive,” or traction engine, when its 
freedom of movement, speed, &r., are restricted more severely. 

Miniature traction engines, constructed to comply with the 
requirements of the Motor Car Acts and Orders, have progressed 
since 1905; they are chiefly used where it is a convenience to 
separate the power and carrying units, as by furniture-removal 
and other contractors. 

Th^ working cost of a steam wagon with a S-ton load, in 
Great Britain, inclusive of provision for interest on capital, 
depreciation and maintenance, varies from yjd. to gd. per mile 


Before proceeding to describe and illustrate representative 
types of vehicles, tractors and special machines, a brief summary 
of the outstanding points in the English statutes and orders 
which apply to heavy motor-cars may well be given. Any 
motor-car with an unladen weight in excess of 2 tons is held 
to be a “ heavy motor-car,” and a “ trailer ” means a vehicle 
drawn by a heavy motor-car. The expression “ axle weight ” 
means the aggregate weight transmitted to the surface of the 
road or other base whereon the heavy motor-car or the trailer 
moves or rests by the several wheels attached to that axle when 
the heavy motor-car or trailer is loaded. The expression 
“ weight,” in relation to a heavy motor-car or trailer when 
unladen, means the weight exclusive of the weight of any 
water, fuel or accumulators used for the purpose of propul¬ 
sion. All heavy motor-cars have to be registered with a county 
council, county borough, or other registering authority, and 
owners have to declare, on suitable forms, the unladen weight, 
the axle weight of each axle, and the diameter of each wheel. 
When a registration certificate is issued it bears these data, 
in addition to a statement of the width and the material of the 
tyre on each wheel, and the highest rate of speed at which the 
heavy motor-car may be driven. The owner, after registration, 
must cause to be painted, or otherwise plainly marked, upon 
some conspicuous part of the offside of the heavy motor-car, 
the registered weight unladen, and the registered axle weight 
of each axle, whilst, upon the near side of Ae heavy motor-car, 
he must similarly cause to be painted the hif^est rate of speed 
at which it may travel. Width of tires, which in no case may 
be less than 5 in., varies in relation to imposed load and wheel 
diameter, and a table of these is issued by the local government 
board. It is specified that “ the width shall not be less than that 
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number of half^inches which is equal to the number of units 
of registered axle weight of the axle to which the whed is 
attached.” Taking a wheel 3 ft. in diameter as a basis, the 
unit of registered axle weight is 7^ cwt.; this unit increases in 
the proportion of i cwt. per ta in. increase of diameter, and 
decreases at the rate of 1 cwt. for every 6 in. reduction in 
diameter below 3 ft. The speeds at which heavy motor-cars 
may travel vary from 5 m. an hour to 12 m. an hour. Heavy 
motor-cars fitted with tires of a soft or elastic material 
may travel at higher rates of speed than if they were not so 
fitted. 

Any motor-car used for trade purposes, but whose unladen 
weight does not exceed 2 tons, is allowed to travel as fast as 
20 m. an hour, and is regarded as an ordinary motor-car. 

Motor-buses—The first double-deck motor-bus, of the type 
of which upwards of 1000 are in regular service in London, 
was licensed by the police authorities in September of 1904. 
The type of chassis employed is practically identical with those 
used for loads of 3 tons in the goods-haulage branches of the 
industry, and tlje accompanying chart, which is prepared from 



data exclusively collected by the Commereial Motor (London), 
indicates the growth in the totals since the inception of this 
departure in the public conveyance of passengers. The growth 
of motor-bus traffic has resulted in the displacement of some 
25,000 horses and 2200 horse omnibuses, during the five years 
ending the 30th of June r9io,and it is estimated that there will 
be practically no horse omnibuses in London, except upon a few 
suburban routes, by the end of 1911.' The inclusive working 
cost of a London motor-bus, with good management, varies 


between qd. and rod. per mile, wfaidi figures cpver interest, 
depreciation and administration. 

Successful provincial motor-bus undertakings, in the United 
Kingdom, are numerous, and those at Eastbourne, Keighley 
and Hull may be particu^ly mentioned of municipal t^er- 
takings, whilst the Great Western Railway Company alone has 
130 such vehicles at work. 

JHofor-raij.j-Spasmodic efiorts to introduce motor-cabs in 
London were made during the years 1905 and 1906. It was, 
however, only in the month of March 1907 that the General 
Motor-cab Company put the first too vehicles of its present large 
fleet into regular service. The growth of motor-cabs is indicated 
by the foUowing numbers, for which the author is indebted to 
the Commercial Motor (Ix)ndon), and these are of vehicles 
licensed at the dates given : December 31, 1905, 19; December 
31,1906,96; December31,1907,723; December 31,1908,2805; 
April 30, 1909, 3203; April 30, 1910, 4941. It is estimated 
that, at the 30th of June 1910, there are only 1200 hor.se-drawn 
hansoms in regular use, and not more than 2500 horse-drawn 
four-wheelers, in London. In 1904 London had a total of 11,055 
horse-drawn hackney carriages, and two self-propelled hackney 
carriages. The London hiring rate for motor-cabs fitted with 
taximeters is: for the first mile or part thereof, 8d., subject to 
an additional charge at tlic rate of 2d. per 2i minutes for any 
waiting time or travelling below the rate of 6 m. per hour; 
2d. per additional 440 yds., or 2 J minutes of waiting or of travel¬ 
ling below 6 m. an hour; with the addition of 2d. per package 
for any package carried outside, and 6d. for a bicycle and Od. 
each for each passenger above two, for any distance, The horse- 
drawn hansom-cab is is. for the first 2 m,, with 6d. for each 
additional mile or part of a mile, and with a charge bf 8d. per 
15 minutc.s of waiting, after the first 15 minutes completed. 
Taximeter cab-s cannot be engaged by time in London, but hor.se- 
drawn cab.s may be .so engaged at 2s. fid. per hour for a hansom, 
and al 2S. per hour for a four-wheeler. The taxicab rates apply 
throughout the Metropolitan Police area, which in some direc¬ 
tions extends as far as 20 m. from Charing Cross, but horse- 
vehicle rales (except those of time) are doubled for any distance 
beyond a four-mile radius. 

Steam Vehicles.- Steam wagons may, generally speaking, 
now be divided into three distinct types, and these are dis¬ 
tinguished chiefly by the particular form of final drive adopted 
by the designer. There are in general use by the well-known 
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Fkm, Standard and Representative Types of Jhesent-day Steam-wagon Construction. 
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Carriages on Common Roads (London, 1832, 1834 and 1836); Gore, 

Propulsion of Carriagis on Common Roads by Pouier other than 
Antmal Pouier (London, 1893); Graffigny, Manuel ^atique du 
coHStrueteur et du conducteur de cycles el d'auiomobiles (Paris, igoo); 

Grand Cartaret, Le Voiture de demai/t (Paris, 1898); Gray and 
otbeis, The Motor Year Booh (London, 1903 a^ 190^); Guerdon, 

Manuel pratique du conducteur d'auiomobiles (Paris, 1897); Gumev, 

Steam Carriages on Turnpike Roads (London, 1832); Hancock, 

Steam Carriages on Common Roads (London, 1838); lenkins, Pouier 
Locomotion on the Highway (a guide to tiie Uteraturc; London, 

189b); E. H. Knight, American Mechanical Dictionary, “Road 
Locomotives," vol. iii. (New York, 1876); J. H. Knight, Notes on 
Motor Carriages (London, 1896); Lardner, The Steam Engine (7th 
cd., pp. 419-440; Tendon, 1840); Lavergne, Manuel thiorique et 
pratique de Vautomobile sur route (Paris, 1900); Lavergne and 
Hasluck, The Automobile (London, 1902I; Lieckfeld, Ow Petroleum- 
und Benrinmotoren (Munich and Leipzig, 1894); Little, Automotor 
and Horseless Vehicle Journal (London, 1898); Lockert, Traiti 
des vihicutes automobiles (4 vols., Paris, 1896-1897); Petroleum Motor 
Cars (London, 1898); Macerooi, Facts concerning Elementary Loco¬ 
motion land ed., Lsindon, 1834); Powers and Q^ities of Maceroni's 
Steam Carriage Demonstrated (London, 1835); 5 team Power on Roads, 

&c. (London, 1835); Mann, New Method of Propelling Locomotive 
Machines (compressed air) (London, 1830); Medhurst, A New System 
of Inland Conveyance for Goods and Passengers (com¬ 
pressed air) (London, 1827); Milandreand Bouquet, Traiti 
de la construction, de la conduits et de I'entretien de voitures 
automobiles (4 vols., Paris, 1898-1899); O'Gortnan, Motor 
Pocket Book (London. 1^4); Perissb and Godfemaux, 

Traction mlcanique sur rails, et sur routes (Paris, 1900); 

Rose, A Record of Motor Racing (London, 1909); Salo¬ 
mons, The Horseless Carriage (London, 1895); Saunier, 

L‘Automobile thiorique et pratique (2 voLs., Paris, 1899- 
1900); Sennett, Horseless Road Locomotion (London, 1900); 

Smith, History of English Carriages and Motor Cars (Tun¬ 
bridge Wells, 187b); S.P.T.A. (SeU-L’ropellcd Traffic 
Association), Trials of Motor Vehicles for Heavy Traffic 
(Liverpool, 1898, 1899, and 1901); Sir H. Thompson, 

The Motor Car: its Nature, Use, Management (London, 

1902); Wallis-Taylor, Motor Cars or Power Carriages for 
Common Roads (London, 1897); R. B. Whitman, Motor¬ 
car Principles (New York, 1909); Witz, Moteurs d gas et 
A pitrole, vol. iii. (Paris^ 1899); Yarrow, "On Steam 
Carriages," Proc. Soc. of Isvg. (Lemdon, 1863); Young, The 
Economy of Steam Power (London, i8(x)); Filson Young, 

The Complete Motorist (London, 1904); vol. xxxvi. (Head) " Steam I has a virtual monopoly of use 
IjKoinotion on Common Roads," Proc. Inst. C.E. (London, 1873); tUp trnHp with stpam 

Reports of Select Committees of the House of Commons (London, ' ‘ ‘ 

1831, 1834, 1835, 1836, 1859, 1873, i88i), (C. S. R.) 


run, on an avera^ basis of 180 m. a week; with a trailer carrying 
another 3 tons the corresponding figures vary from yd. to is. 
per mile run, according to nature of roads, gradients and fuel 
available, llie inclusive working cost of a tractor, on mac¬ 
adamized roads, is generally about 15 % less than for a 5-ton 
wagon, but a standard tractor cannot haul more than a gross 
load of 8 tons behind the drawbar—except on dry and level 
roads. On granite setts the extra vibration often causes undue 
wear and tear, unless the suspension of the tractor be very 
good. 

Vehicles in which the power is derived from internal-combus¬ 
tion engines are commonly known as “ petrol ” vehicles. Petro¬ 
leum spirit of oyoo specific gravity is usually the fuel, but many 
are now supplied with spirit of 0760 specific gravity; the range 
of boiling points is the criterion of satisfactory use—not the 
density. Petrol vehicles are, practically, stoutly-built motor¬ 
cars, and some of the models now in use have been developed 
from accepted designs of lighter types. There are, however, 
numerous manufacturers who construct solely for utility pur¬ 
poses. Below net loads of 2 tons, the petrol-propelled vehicle 

Summary of Working Costs for Petrol-driven Vehicles (Exclusive of 
Management) in England. 


Particulars. 

Net loads carried; 

Costs in pence per vehicle-mile. 

(Petrol at lod. per gall.) 

10 cwL 

i 

I ton 

2 tons 

3 tons 

5 tons 

Average weekly milage . , 

400 

400 

.’igo 

350 

300 

Driver’s wages. 

0-84 

084 

I’OO 

I 09 

I'OO 

Fuel (petroleum spirit). . . 

0-55 

077 

0 ' 9 J 

125 

I'67 

Oils and grease. 

o'la 

0'12 

0'I4 

0'l6 

0*24 

Rubber tires. 

050 

075 

II 5 

l '$0 

2'CX) 

Repairs (material and wages) 

0'55 

o'85 

1-03 

1-17 

I ’55 

Rent, rates and lighting . 

0*12 

o'is 

0‘25 

040 

0*50 

Insurance and claims . 

0*12 

0*24 

0'35 

0*42 

0'65 

Depreciation. 

o '65 

0'9O 

I‘06 

I '36 

I'Oo 

Interest un capital .... 

015 

0*25 

0'33 

047 

0'64 

Totals. 

3'6o 

4-87 

b-26 

7-82 

11*05 


in England; above that, 
A tabular statement of 
current working costs of approved petrol vehicles is published 
herewith. 


Heavy Commercial Vehicles 

Heavy types of motor-cars are now widely employed for 
commercial purposes. The earliest British-built type was 
the steam-propelled wagon, and its evolution was largely 
encouraged and hastened by important competitive trials, at 
Liverpool, in the years i8gS. 1899 and 1901, which were 
conducted by the Self-Propelled Traffic Association. Other 
.series of trials were held by the Royal Agricultural Society of 
England and the Royal Automobile Club. 

From the end of iSgfi to early in 1905 no commercial motor 
vehicle was legal in England if its unladen weight exceeded 
3 tons, and this limitation caused much financial loss to pur¬ 
chasers who overloaded them. The Heavy Motor Car Order 
of 1904, which came into force on the ist of March 1905, increased 
the maximum unladen weight to 5 tons, whilst limiting the 
gross weight to 12 tons; by the same order, the combined unladen 
weight of a motor wagon and the single trailer which it is allowed 
to draw was fixed at 6J tons. In effect, the gross weight of a 
trailer and its load may not exceed 8 tons, thus yielding a total 
gross weight, for loaded wagon and loaded trailer, of 20 tons. 
Exces.ses in any particular cause a commercial motor to be 
treated as a “ heavy locomotive,” or traction engine, when its 
freedom of movement, speed, &r., are restricted more severely. 

Miniature traction engines, constructed to comply with the 
requirements of the Motor Car Acts and Orders, have progressed 
since 1905; they are chiefly used where it is a convenience to 
separate the power and carrying units, as by furniture-removal 
and other contractors. 

Th^ working cost of a steam wagon with a S-ton load, in 
Great Britain, inclusive of provision for interest on capital, 
depreciation and maintenance, varies from yjd. to gd. per mile 


Before proceeding to describe and illustrate representative 
types of vehicles, tractors and special machines, a brief summary 
of the outstanding points in the English statutes and orders 
which apply to heavy motor-cars may well be given. Any 
motor-car with an unladen weight in excess of 2 tons is held 
to be a “ heavy motor-car,” and a “ trailer ” means a vehicle 
drawn by a heavy motor-car. The expression “ axle weight ” 
means the aggregate weight transmitted to the surface of the 
road or other base whereon the heavy motor-car or the trailer 
moves or rests by the several wheels attached to that axle when 
the heavy motor-car or trailer is loaded. The expression 
“ weight,” in relation to a heavy motor-car or trailer when 
unladen, means the weight exclusive of the weight of any 
water, fuel or accumulators used for the purpose of propul¬ 
sion. All heavy motor-cars have to be registered with a county 
council, county borough, or other registering authority, and 
owners have to declare, on suitable forms, the unladen weight, 
the axle weight of each axle, and the diameter of each wheel. 
When a registration certificate is issued it bears these data, 
in addition to a statement of the width and the material of the 
tyre on each wheel, and the highest rate of speed at which the 
heavy motor-car may be driven. The owner, after registration, 
must cause to be painted, or otherwise plainly marked, upon 
some conspicuous part of the offside of the heavy motor-car, 
the registered weight unladen, and the registered axle weight 
of each axle, whilst, upon the near side of Ae heavy motor-car, 
he must similarly cause to be painted the hif^est rate of speed 
at which it may travel. Width of tires, which in no case may 
be less than 5 in., varies in relation to imposed load and wheel 
diameter, and a table of these is issued by the local government 
board. It is specified that “ the width shall not be less than that 
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in fig. i8, a three<ylinder, single-acting, vertical engine, and an 
ali^ear drive to the rear wnoels. 

Soihrs .—The locomotive typo of boiler is shown diagrammatically 
in figs. 12-15. 01 these four diagrams ulustrates the 


of heat is provided in the mass of the Heated tobesyragd the rapidity 
of flame application by the burner, and not in a of heated 
water. The steam, too, is very highly superheated, and necessitates 
the use of a specisuly-designed engine with mushroom valves. 



Figs. 12 i5.-~Kig. 12 shows the Belpairc type of fire-box construction as compared with the more usual type shown in fiif. ii, Fig. 14 
and fig. 15 show the form of locomotive boiler fitted by Sidney Straker & Squire, Ltd. The back of the fire-box is sloped so as to 
accommodate the gear shafts without unduly lengthening the frame. ^ 


Belpaire type of fire-box outer shell, and, by its side, fig. 13 shows 
the older form of construction. The Belpaire fire-box is a develop¬ 
ment of recent years, and its undoubted superiority over the older 
Wpe is noting with increasing recognition amongst boiler makers. 
The sloping back plates of the fire-box, as shown in fig. 15, are 
intendocl to give plenty of room for the housing of the change-speed 
gearing without undue Lengthening of the veWle or reduction of 
the area of the fire-grate. 


Fig. 19 shows one form of paraffin burner, which type is used 
in conjunction with semi-flash roilers. The fuel is first vaporized, 
by being passed through a heated coil. 

Steam Engines for Vehicles and Tfactors.--Tht Bentley superheated 
steam engine, which is fitted to Colonel Crompton’s tractor, is shown 
in fig. 20. 

U has four high-pressure cylinders, and four in which low-pres.surc 
steam is operative. In a Qumbes* of tests which were made 



Figs. i6, 17, 18.—Fig. 16 shows the Toward Vertical Boiler, fig. 17 Alley & MacLellan’s Sentinel Water-tube Boiler, and fie. 18 
the Vertical Smoke-tube Boiler fitted on Leyland Steam Wagons. The smoko tubes in the last-named boiler are provided with copper 
sleeves to prevent corrosion. ' 


Figs. 16, 17 and 18 show vertical Imilers made, reh]iecCvely by 
Toward, of Newcastle, Alley & MacLellan, of Glasgow, and the 
Leyland Co., ot Leyland. The smoke tubes ot the last-named 
boder are provided with copper sleeves, the object ot wliich is the 
prevention of corrosion of the outer .surfaces of the tubes. All- 
copper tubes have been tried, but they arc too soft to withstand 
the abrasive action of the fine particles of coke which arc ejected 
from the fire. 

In flash or semi-flash boilers, or steam generators, such as are 
fitted by the Darracq-SerpollctCo., the Sheppee Motor Co., of York, 
and to the tractor made to the designs of Colonel Crompton, C.B. 
(fig. 36), only a very small volume of water is at any time in the 
tubes. The tubes »rc eaceptionally strong and thick, and they 
ate made of cold-drawn steel; the water is,only forced into them 
stroke for stroke of the engine. The essential difference between 
class of generator and atw ordinary motor-wagon boiler. 
IBi}t,her of, the water-tube or fire-tube patterns, is that the reserve 



Fig. ig.—The Lnne Valley Bsiafifin Burner. 
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with an of this typo-it was found poa8l|de to work it on type does not necilsMats the fitting of eccentrics; the second system 
an expenditure of 13 Ib. of water per brake-horse^powcr hour, entails the use of one eccentric for each cylinder; whilst Stephenson's 
Another interesting superheated steam engine is the two- system necessitates the provision of two eccentrics per cylinder. 



Fig. 21.—The Shoppcc Motor Co.'s compact Double-acting 
Superheated “ Steam-gas " ^gine. 

The Sentinel wagon, built by Alley & MacLellan, Ltd., is 
perhaps the only heavy steam wagon with a two-cylinder, simple, 
double-^tii^ engine controlled by cam-actuated poppet valves; 
this engine is shown in section in fig. 23, and, in some respects, it 
greatly resembles the Sheppee engine. 

The four special engines already named—those by Ley land, 
Bentley, Sheppee and Alley & I^cLellan—difler totally from 
the tym which is fitted most usually on steam-propelled com¬ 
mercial motors, yet they are very practical examples of special 
practice. The majority of steam vewcles are provided with two- 
cylindor compound engines, in which the steam distribution is 
eficcM and controlled by one or other of the proved link motions, 
such as the Joy, the Solms or the Stephenson. The first-named 


Fig. 22.— The Sheppee Combined Steam-driven or Hand-operated 
Water-pump. 

great axle weight, and, when not used for hauling, it can be put 
to other work such as driving pumps or builders’ machinery, or 
for a host of other purposes requiring a portable power installa¬ 
tion. The fact that the motor is separate from the wagon, or 
trailer, which conveys the load, and can haul a loaded trailer 
to its destination, leave it, and return with, or for, another 
loaded trailer, without waiting for the first load to be unshipped, 
not only makes this class of motor extremely useful to agncul- 
turists and others, but it makes for greater ^ciency, in a large 
number of cases, because the power unit is not allow^ to stand 
idle during the loading or unloading operations. Another vital 
point is the low annud cost of maintenance. 

Since the passing of the 1903 Motor Car Act, and the coming 
into force of the 1904 Heavy Motor Car Order, many of the 
well-known makers of road locomotives have turned their atten¬ 
tion to the production of a machine which laould come within 
the prescribed constructional limits, and would meet popular 
demand. These machines arc built on proved traction-engine 
lines, but with all the parts of suitably reduced size so far as is 
consistent with strength and the wotk which the machines are 
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caUed upon to perform. The locomotive type of boiler, with 
large fire-box, a heating surface of about 65 sq. ft., and a grate 
area of some 3 sq. ft., is used by the leading makers. 

^rBAMKCAlE aua^ENSION PLATE. _ 
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attained by making the drum free’on the axle Ifut providing 
means of securely locking it thereto when desired. A flywheel 
is generally fitted to one end of the crank-shaft, and this may be 
used for driving external machinery. 

Many makers have recently given much attention to the lgy°"ry- 
raent of the sprmg-auspension systems of their respecUVe mi^M*, 
and chief amongst these is William poster & Co^LW., of Linc^, 
in wliich company's “ WelUngton tractors 
ba.se has been »o vastly increased that it may s^ely be termed the 
^tt s“ue“ steam teactors. The life of ai the woffang parts o 
a tractor may be considerably lengthened by tto riiawation of 
road shocks, or the prevention of their traBWniasmn, through the 
gearing, to the engine and the boiler plates. Foster s tractor is 
lUustcated, in diagrammatic form, in fig. aj. 


Stum 

CreubMd X 



Fig. a ii—Alley & MacLeUan’s Twin-cyUnder Steam-engme as 
fitted to the Sentinel wagons. The steam and exhaust ports arc 
operated by a cam-shaft. 

Some of the early tractors were fitted with single-cylinder 
engines, but, although this type is stUl supplied by severa^ 
raSters, the more general practice is to provide a compound 
engine, with a multiplying valve which admits high-pressure 
steam into the low-pressure cylinder, thus enablmg the enpne 
to develop considerably more than its.normal power for short 
periods. The engine is mounted over the boiler, with its crank- 
shaft at right angles to the axi.s of the barrel. Two changes^of 
gear ratio are usually provided; one for normal running, and a 
lower one for very soft ground or steep hills. The driving axle 
is of the differential or live type, and provided with means tor 
locking the compensating gear and rendering it moperative 


tj-• _1_J_. 1 , -— ^ --7- 

Fig. 24.-The She^e " Steam-gas " or Superheated Steam Vehicle. 

when necessary, as woUld be the case if one driving-wheel were 
on bard gre^d and the other one on soft or g^y groimd. 
A windin^drum is fitted, ;«tid this may be dnven by the engine 
without ut the same time, driving the tractor: this result is 


Fig. 25.—Foster’s " WelUngton " Compound Steam Tractor 
with outside spring suspension. 

An imrenious machine of the tractor class is that built to the 
designs of Colonel Crompton, and shown m fig. 26. ^lus machine 
is imended for military purjioscs, or for operation in undev^pic 
cUntties Steam is geSerated in a “ semi-flash" boilw, and is 
S expansiv^in a four-pair, diagonal-compound engmc of the 
tvne shown in fig. 20. A two-speed cpicychc gear is en^sed by 
t^E flvwheel casing, and the po^r is then transmitted, by worm 
g^ing to a diffJeiitial countershaft, and from sprocket^ On the 
eX of fhis shaft the drive is finally transmitted to ^ 7 ft. 
dimeter roTd wheels by means of side eSmns. In trjictor, very 
lonX“ring springs are employed, and these are situated below the 
axle so that, msfead of the springs resting on the axle box^, the 
whoie frame and the power plani is suspended from Ihe axle txixes. 
When hauling a load, the winding cable is permanently secured to the 

drawbar, and^, when the machine bccome.s ^gge^ or is otherwise 

unable to haul its trailer directly by the drawbar, a single bolt 
may readily be removed from the drawbar, and the winding cable 
mav then be paid out as Ihe tractor proceeds alone. The trailer 
toen be hauled up by means of the cable. The average of a 
number of tests with this machine, made while ^uhng a gross 
toad of 8 tons, showed that its burners consumed from -65 to 65 
of a gallon of shale oil for each mde travelled, and that toe con¬ 
sumption of water was at toe rate of -5 gallon per mile. The grras 
weig*ht of the machine, with sufficient fuel and water for well over 
100 m. of running, is alx)ut 7 tons. 

Vehicles Driven by JnUmd-Combustion Enp««.-The general 
principles of the working of a steam engme are better understood 
than are those of the gas or oil engine, owing to the wide use of 
the former class of prime mover since the early part of last 
century, but it is beginning to dawn upon the public at large 
that the internal-combustion engine, or the ‘ petrol motor, as 
it is more popularly termed by those who talk or write about 
motor vehicles, is even more simple than the steam 
The fundamental reason for the use of the words mtemal 
combustion ” is that the fuel, in the case of the petrol engine, 
is burnt (or fired) inside the working cylinder, whereas it is 
burnt externally in the case of a steam engine,».«. underneath 
the boiler or generator. The number of units of heat which can 
' be turned into useful work is very much greater in the awe of 
I internal combustion than of external combustion, the efficiency 
of the petrol engine in this respect bemg, on the avwage, fbqut 
! three times as great in practice as is f^d to bt the case 
1 typical steam engines other than those where highly-superheated 
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Rteatn is use^j aad where the whole of the parts are maintained 
in the best condition. The amount of petroleum spirit, or of 
para^, required to propel a steam vehicle i m. would, other 
conditions twing equeJ, propel a vehicle fitted with an internal- 
combustion engine over a distance 0^3 m. 

The essential parts of any internal-combustion system are : 
the carburetter; the engine; the radiator; the clutch; the 
change-speed gears and the final transmission. The carburetter 
is a vessel in which the liquid fuel is converted into'a combustible 
gas or vapour, for, as there is no connexion to any gas main, 
the ordinary petrol engine has to make its gas “ on the premises.” 
The production of the gas is automatic, and calls for practically 
no attention from the driver, because, once the engine is startecl, 
the necessary aspiration to draw through the correct quantities 
of air and fuel is provided by the action of the valves and pistons. 

A smart turn of the starting handle is required to set the 
pistons and crankshaft in motion, so that an initial supply of 
the combustible mixture may reach one of the cylinders. This 
first charge of gas is automatically ignited by an electric spark, 
the current for which is furnished and controlled without the 
necessity for any hand regulation, and there is then nothing 



Fib. 26. —Colonel Crompton's Superheated Steam Tractor. 


further for the driver to do, as regards power, except to move a 
convenient lever which opens or closes a ” throttle ” valve 
between the cylinders and the carburetter. 

An internal-combustion engine would get very hot if no 
precaution were taken to cool it, and it is u.sual to surround 
the cj'linder with water space.s. These spaces .are called jackets, 
and the water is forced through them, either by a pump or by 
thermo-siphon (natural circulation) action. It is expedient 
to keep down the weight of water, and for that reason pipes, 
tubes or small boxes are built.up in .such a manner that a large 
cooling surface is exposed to tlie air. A fan, which is driven 
from the cranksluift of the engine by gear or a belt, is employed 
to aid this cooling by reason of the increased volume of air that 
passes round the outside of the components of the radiator 
members. The general scheme is the same, both for heavy and 
light motor-cars. 

It is very important that the driver should have a convenient 
means of separating the engine from the driving mechanism, 
and of putting the two in connexion again, whenever it becomes 
neccssaiy, without jar or shock. The common practice is to 
use a leather-faced, circular member with a coned face, and to 
control the amount of “ grip ” between this member and a 
corresponding enclosing member attached to the engine fly¬ 
wheel by means of a pedal and springs. When the driver wishes 
to disengage the two members, he has merely to depress the foot 
lever. It will be clear that a clutch of this description can be 
made to engage without any difficulty, there being no fixed 
positions or Steps such as one associates with the ordinary jaw- 
clutch, and this gradual application of the load can only be accom¬ 
plished by the aid of two or more surfaces in frictional contact, 
and by the holding together of these surfaces by the pressure of 
one more strong springs. The Hele-Shaw multiple-disk clutch 
gives very good results, and is easy fur drivers to use in traffic. 

An intenial-combustion engine cannot develop power unless 


the crank-shaft call rotate at a relatively high number of revolu¬ 
tions, and the rate of doing wexk is lowest when the angular 
velocity is at its minimum. It is, therefore, necessary to intro¬ 
duce a system of levers between t^ engine and the road wheels, 
in order to permit the number of revolutions of the crankshaft 
to be maintained when hill climbing, or when the vehicle is 
carrying a heavy load, and the common practice is to introduce 



Fto. 27.—Tbc well-known 16 lf.p. Two-ton Albion Chassis- 
three or four sets of different sires of toothed wheels, .any pair 
of which cun be put into engagement by the movement of a 
single lever, which lever is placed near the driver’s right hand as 
a rule. The lowest of these gear ratios, i.e. the one which allows 
the crankshaft to make the greatest number of revolutions to 
one revolution of the road wheels, is required for starting 
purposes, and the highest gear ratio, i.e. the one which allows 
the road wheels to make the greatest number of revolutions in 
relation to those of the crankshaft, is employed for high-speed 
travelling on the road. From the last change-speed shaft 
the power must' be transmitted to the road wheds through 
a differential gear and through one or other of the types of 
final drive which are now employed by representative makers. 
The great distinction from the axle of a horse-drawn vehicle 
is that there must be both a mechanical connexion, yet a differen¬ 
tial action, between the tw'o back wheels. The wheels on horse 
vehicles revolve loo.sely on the axle, and one can overrun the 
other at curves, but the special device known as the “ differential 
gear ” has to be introduced into all motor vehicles between the 



Fig. 28.—Halley’s Van or Lorry Chassis with 20 h.p. Engine. 


change^speed gears and the driven road wheels. Such a device 
permits one of the two driving wheels to be driven round at a 
quicker angular speed than the other, th* difference being 
determined by the radius of the curve around which the vehicle 
is turning. 

’The most common form of final drive is, perhaps, that in 
which two “ roller ” or “ silent ” chains transmit the power from 
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sprockets on the ends of the differential shift to ch^ rings 
wWch are bolted to the rear road wheels. Figs. *7, a8 and 29 
show typical vehicles, ranging in load capacity from 30 cwt. to 
6 tons, on which the side^hain method of final drive is adopted. 
One of the chief advantages of the side-chain drive lies in the 
fact that there is, with it, less weight below the springs than with 
any other form of final drive. The only parK below the springs 
are: the fixed back axle; the chain rings (bolted to the road 
wheelsV the road wheels themselves; the road-wheel brakes and 
part of the weight of the chains. The differential gear and 
chain sprockets are carried in a countershaft casmg, which is 
securely bolted to the main frame. 


increased efficiency, on account of the ease with^hich ^1 the 
parts can be enclosed in an oihtight casing. It also gives silence 
of running. The strongest advocate of the worn drive for heavy 
vehicles is the Guildford manufacturer, Dennis Bros., Ltd., one 
of which company’s machiqes is illustrated in fig. 3 i' Although 
there are many difficulties in the matter of the manufacture 
of worm gearing, they are not insuimounUble, a.nd, given 
proper attention at the hands of the designer, followed by 



Fig. *0.—a typical Six-ton Petrol Wagon Chassis, by Commercial 
Cars, Ltd., Luton. 

In a number of very successful vehicles the final drive is 
transmitted by means of spur pinions. These are mounted 
on the ends of a bevel-driven differential shaft, and mesh with 
internally toothed or externally-toothed gear rings on the road 
wheels. Milnes-Daimler and De Dion commercial vehicles are 
amongst the machines on which the internally-toothed form of 
gear is employed, whilst Ryknield is the most represenUtive 
vehicle embodying the externally-toothed form of final drive. 

The direct drive, from the ends of the differential shaft, as 
is shown in fig. 30, is another type of final transmission that has 
met with a considerable amount of success, particularly on the 
Ley land machines of five-ton and .six-ton capacity. The differen¬ 
tial gear and the bevel-drive reducing gear are both enclosed 
within a casing that is bolted to a fixed back axle; the ends of the 
driving shaft pass through tunnels in the axle body; and claw 
pieces on the outer ends of the differential shaft engage with 
similar claws on the road-whccl hubs. The two last-named 
forms of gear are highly efficient, provided the pitch and shape 
of the teeth are carefully considered and the designs provide 
for the encasing of all the pmions and gear rings. 

_ Rtdudnf Gear 

DliftmtUl Out 


Fig. 31.—a typical Wotm-driven Live-axle Chassis, by 
Pennis Bros., Ltd., of Guildford. 

accurate workmanship, probably no other mechanical means 
of transmitting power can approach it for smooth and silent 
operation. Both thrust bearings on the worm shaft should 
be on one side of the worm, to avoid lack of truth in meshing 
if any heating occurs between the worm and the wheel, fhere 
are many examples of the worm drive to be found in London on 
public-service passenger vehicles, and also on delivery vans. 
One of the great charms of this type of transmission is that 
a very large gear reduction may be obtained without making 
the worm wheel unduly large in diameter; this is an itnportant 
factor in thedesign of a back axle, a.s every inch of road clearance 
is of value for operating on rough country roads. As a large 
gear reduction is thus rendered po.ssible on the back axle, it will 
readily be understood that the change-speed gear-box may be 
made considerably smaller than would be necessary for a bevel- 
driven live axle, where a large gear reduction is not permissib e, 
botli on account of its size and because such a gear would ne 
very noisy in its working. 




Fig. 30.—The Back Axle of the Leyland Six-ton Petrol Wagon.. 

The only other type of final drive which is used to 
extent for commefcial motors vs that which ernploys a hantoed 
and wound steel worm'ffleshing with a machine-cut phosphor- 
bronie worm wheel which is bolted to the dffierential-gear cage 
of a IWe back axle. ThO employment of this type of par for 
tfte final transmission oh commercial motors generally leads to 


Fio. 32.—The Hallford-Stevens Petrol-electric Cl^al^aiB. 

Although the use of tooth wheels is still the only pr^tical 
method of obtaining variable transmission for motor vehicles, 
the fundamenUl defects of transmission m this way are inherent 
to the system and must always be present; they we noy tess 
appawhi thanks to the remarkable improvement which has 
takro place in the use Of suitable materials and improved design. 
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Rteatn is use^j aad where the whole of the parts are maintained 
in the best condition. The amount of petroleum spirit, or of 
para^, required to propel a steam vehicle i m. would, other 
conditions twing equeJ, propel a vehicle fitted with an internal- 
combustion engine over a distance 0^3 m. 

The essential parts of any internal-combustion system are : 
the carburetter; the engine; the radiator; the clutch; the 
change-speed gears and the final transmission. The carburetter 
is a vessel in which the liquid fuel is converted into'a combustible 
gas or vapour, for, as there is no connexion to any gas main, 
the ordinary petrol engine has to make its gas “ on the premises.” 
The production of the gas is automatic, and calls for practically 
no attention from the driver, because, once the engine is startecl, 
the necessary aspiration to draw through the correct quantities 
of air and fuel is provided by the action of the valves and pistons. 

A smart turn of the starting handle is required to set the 
pistons and crankshaft in motion, so that an initial supply of 
the combustible mixture may reach one of the cylinders. This 
first charge of gas is automatically ignited by an electric spark, 
the current for which is furnished and controlled without the 
necessity for any hand regulation, and there is then nothing 



Fib. 26. —Colonel Crompton's Superheated Steam Tractor. 


further for the driver to do, as regards power, except to move a 
convenient lever which opens or closes a ” throttle ” valve 
between the cylinders and the carburetter. 

An internal-combustion engine would get very hot if no 
precaution were taken to cool it, and it is u.sual to surround 
the cj'linder with water space.s. These spaces .are called jackets, 
and the water is forced through them, either by a pump or by 
thermo-siphon (natural circulation) action. It is expedient 
to keep down the weight of water, and for that reason pipes, 
tubes or small boxes are built.up in .such a manner that a large 
cooling surface is exposed to tlie air. A fan, which is driven 
from the cranksluift of the engine by gear or a belt, is employed 
to aid this cooling by reason of the increased volume of air that 
passes round the outside of the components of the radiator 
members. The general scheme is the same, both for heavy and 
light motor-cars. 

It is very important that the driver should have a convenient 
means of separating the engine from the driving mechanism, 
and of putting the two in connexion again, whenever it becomes 
neccssaiy, without jar or shock. The common practice is to 
use a leather-faced, circular member with a coned face, and to 
control the amount of “ grip ” between this member and a 
corresponding enclosing member attached to the engine fly¬ 
wheel by means of a pedal and springs. When the driver wishes 
to disengage the two members, he has merely to depress the foot 
lever. It will be clear that a clutch of this description can be 
made to engage without any difficulty, there being no fixed 
positions or Steps such as one associates with the ordinary jaw- 
clutch, and this gradual application of the load can only be accom¬ 
plished by the aid of two or more surfaces in frictional contact, 
and by the holding together of these surfaces by the pressure of 
one more strong springs. The Hele-Shaw multiple-disk clutch 
gives very good results, and is easy fur drivers to use in traffic. 

An intenial-combustion engine cannot develop power unless 


the crank-shaft call rotate at a relatively high number of revolu¬ 
tions, and the rate of doing wexk is lowest when the angular 
velocity is at its minimum. It is, therefore, necessary to intro¬ 
duce a system of levers between t^ engine and the road wheels, 
in order to permit the number of revolutions of the crankshaft 
to be maintained when hill climbing, or when the vehicle is 
carrying a heavy load, and the common practice is to introduce 



Fto. 27.—Tbc well-known 16 lf.p. Two-ton Albion Chassis- 
three or four sets of different sires of toothed wheels, .any pair 
of which cun be put into engagement by the movement of a 
single lever, which lever is placed near the driver’s right hand as 
a rule. The lowest of these gear ratios, i.e. the one which allows 
the crankshaft to make the greatest number of revolutions to 
one revolution of the road wheels, is required for starting 
purposes, and the highest gear ratio, i.e. the one which allows 
the road wheels to make the greatest number of revolutions in 
relation to those of the crankshaft, is employed for high-speed 
travelling on the road. From the last change-speed shaft 
the power must' be transmitted to the road wheds through 
a differential gear and through one or other of the types of 
final drive which are now employed by representative makers. 
The great distinction from the axle of a horse-drawn vehicle 
is that there must be both a mechanical connexion, yet a differen¬ 
tial action, between the tw'o back wheels. The wheels on horse 
vehicles revolve loo.sely on the axle, and one can overrun the 
other at curves, but the special device known as the “ differential 
gear ” has to be introduced into all motor vehicles between the 



Fig. 28.—Halley’s Van or Lorry Chassis with 20 h.p. Engine. 


change^speed gears and the driven road wheels. Such a device 
permits one of the two driving wheels to be driven round at a 
quicker angular speed than the other, th* difference being 
determined by the radius of the curve around which the vehicle 
is turning. 

’The most common form of final drive is, perhaps, that in 
which two “ roller ” or “ silent ” chains transmit the power from 
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StiD another petrol-electric system is tlmt mvented by Ur 
Thomas. In this system, which is at the same rime the simplest 
and most practical form of petrol-electric transmission, two 
dynamotors and an q)icyclio gear are employed so that the 
electrical load is at no time greater than one half of the toUl 
load; consequently, the risk of a “ bora out ” of the windings, 
as the result of sudden and unforeseen periods of overload, is 
materially minimized. 

Sptcial Apflifotions.—Amongst the special applications of 
the petrol-engined commercial vehicle is the motor fire-engine, 
which has brought to the front in this branch several enter¬ 
prising motor manufacturers, amongst whom Dennis Bros., of 
Guildford, Halley, of Glasgow, and Leyland, of Preston, are 
ptbmincnt. The general construction of the chassis closely 
follows the lines of other petrol vehicles of equal load capacity, 
but the gear-box tail-shaft is prolonged to the after-end of the 
machine, and is direct-coupled to the rotary member of a multi¬ 
stage centrifugal pump. In ttie Dennis fire-engine, the vacuum 
which is necessary in order to lift the water in the suction hose 
is obtained by means of priming the pump chamber, further 
assisted by a water ejector and a small water tank which is 
carried on the machine. This machine is shown in fig. 33, 
whilst fig. 34 shows the successful motor fire-engine built by 
Halley’s Industrial Motors, Ltd., of Yoker, Glasgow. In tfic 
latter machine, as also in the Leyland and other fire-engines 
which employ centrifugal pumps, the vacuum is created by 
means of reciprocating air pumps. These machines have given 
very satisfactory results in the hands of practical firema.ster.s, 
in various parts of the United Kingdom and abroad. Merry- 
weather and Shand-Mason, who were formerly builders of 
steam fire-engines, now also build petrol-engined machines, 
these makers favouring reciprocating water pumps. 

Other special applications of the internal-combustion motor 
are for grass mowing and rolling, and for road mending and 
rolling gravel paths, &c. One of the latter type of machines 
is shown in fig. 35. In this macliine a petrol or paraffin engine 



Fig. 37.—45 h.p. Tliornycroft Military Oil Tractor. 


drives a water-ballast roller through the medium of a-clutch, a 
simple form of change-speed gear-box, and a single roller chain. 
The leading roller, by which steering is effected, is also filled 
with water, in order to obtain the dead weight necessary for 
rolling. Marshall, Sons & Co., Ltd., of Gainsborough, Thomy- 
croft, of Basingstoke, and Broom & Wade, of High Wycombe, 
have also produced special machines for agricultural and 
military purposes, and one of the smallest tractors built by the 
fint-named maker is shown in fig. 36. The engine is one of the 
t#o-cylinder tyrpe, consuming paraffin fuel, and driving the live 
.ftnek axle through a substantial gear-box and a final drive of 
yhe externally-toothed type. . a machine is well below the 
/weight limit foe heavy motor-cars. Fig. 37 shows a more 
powerful oil tractor by ^homycroft. This machine is the 
same type which wa^/o Successful in the tractor trials pro¬ 
moted by the ^tisli^ar Department in March 1909. It is 
capable of hauling a gross load of se«n tons practically 


anywhere, and even of lifting that load vertica^' by means of 
its winding cable. The engine has four cylindeil, and the fuel 
may be paraffin, alcohol or crude oil. (E. S. S.) 

MOTRIL, a town of southern Spain in the province of Granada, 
at the foot of an offshoot of the Sierra Nevada and on the edge 
of a rich alluvial plain, about 1 m. from the Mediterranean and 
40 m. S.S.E. of Granada, with which ‘it is connected by a good 
carriage road. Pop. (1900), 18,528. The climate is femi-tropical, 
and the vegami plain of Mutril has been found peculiarly adapted 
for the culture of sugar-cane and sugar-beet. In the district, and 
especially at Salobrefia, 3 m. west, there are numerous sugar- 
factories; cotton is also grown and manufactured, and alcohol, 
flour, soap, iron goods and cotton stuffs arc among the other 
industrial products. The neighbourhood is rich in zinc and 
lead; and copper is also found. Motril itself is a port of tlie 
second class, but the anchorage at Calahonda, 4i m. south-east, 
is much better. Grapes, barley, esparto grass, dry figs, almonds 
and zinc are exported. 

MOTT, LUCRETIA [Coffin] (1793-1880), American reformer, 
was born at Nantucket, Massachusetts, on the 3rd of January 
1793. She was descended on her mother’s side from Peter 
Folger, one of the first settlers of Nantucket, and the grand¬ 
father of Benjamin Franklin; her father’s ancestors, also, 
were among the first settlers of Nantucket. At thirteen she 
was sent to a Friends’ boarding school, at Nine Partners, near 
Poughkeepsie, New York, where James Mott (1788-1868), who 
like her was of old Quaker stock and whom she married in 
1811, was then a teacher. In 1810 James Mott entered the 
employ of Lucretia’s father in Philadelphia, but the business 
was not successful and in 1817 Lucretia opened a small school 
under the care of the Pine Street Monthly Meeting, but gave 
it up a year afterwards and in the same year was recognized 
by the Friends as an “ acknowledged minister.” Her husband 
, had as early as 1822 espoused the cause of Elias Hicks gainst 
the ” Orthodox ” Friends, and in 1827, when the Society divided, 
Lucretia joined the Hicksites. Hicks’s teachings on slavery 
had impressed both James and Lucretia; in 1830 James gave 
up a lucrative cotton commission business that he might not 
profit from the products of slave labour; and both took an 
active part in the campaign against slavery. About 1840 Mrs 
Mott also took up the cause of woman’s rights. On lecturing 
tours she and her husband travelled as far west as Indiana and 
into Maryland and Virginia. In 1848 she addressed the Anti- 
Sabbath Cinnvention in Boston, and with Elizabeth Cady Stanton, 
whom she had first met in London in 1840, called a convention 
“ to discuss the social, civil and religious condition and rights 
of women,” which met at Seneca Falls and passed a “ Declara¬ 
tion of Sentiments,” modelled on the Declaration of Indepen¬ 
dence. Her husband, who was prominent among the founders 
of Swarthmore College (1864), died in Brooklyn, New York, on 
the 26th of January 1868; and Mrs Mott died on the nth of 
November 1880 near Philadelphia. 

See James and Lucretia Mott: Life and Letters {Boston, 1884), 
edited by their granddaughter, Mrs Anna Davis Hallowell. 

MO’TT, VALENTINE (1785-1865), American surgeon, was 
born at Glen Cove, New York, on the 20th of August 1785. 
He graduated at Columbia College, studied under Sir Astley 
Cooper in London, and also spent a winter in Edinburgh. After 
acting as demonstrator of anatomy he was appointed professor 
of surgery in Columbia College in 1809. From 1811 to 1834 
he was in very extensive practice as a surgeon, and most suc¬ 
cessful as a teacher and operator. He tied the innominate 
artery in 1818; the patient lived twenty-six days. He performed 
a similar operation on the carotid forty-six times with good 
results; and in 1827 he was also successful in the case of the 
common iliac. He is said to have performed one^thousand 
amputations and one hundred and sixty-five lithotomies. After 
spending seven years in Europe (1834-1841) Mott returned to 
New York and founded the university medical college of that 
city. He translated A. A. L. M. Velpeau’s Operative Surgery, 
and was foreign associate of the Imperial Academy of Mtdicinc 
of Paris. He died on the 26th of April 1865, 
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MOn*BUX» PIB HBE ANTOOIS (i663“i7i8), English trans¬ 
lator and dramatist, of French parentage, was bom at Rouen on 
tite J5th of February 1663. After the revocation of the Edict 
of Nantes he settled in London with his kinsman and godfather, 
Paul Dominique Motteux. He act^d as an auctioneer of 
pictures, and in 1706 he had a shop ill Leadenhall Street for the 
sale of lace, stuffs, Chinese and Japanese commodities, duly 
advertised in the Spectator by his friend Richard Steele. He 
had not been six years in England when he obtained sufficient 
mastery of the language to edit the monthly The Gentleman’s 
Journal, which contained verses by himself and by the chief 
wits of the day. In 1693 he edited the third book, hitherto 
unpublished, of Sir Thomas llrquhart’s translation of Rabelais, 
and in the next year printed the first and second books of 
Urquhart’s translation. In 1694 he completed Urquhart’s work 
by a translation of the fourth and fifth books, which, although 
not to be compared with the racy, nervous writing of Urquhart, 
shows a perfect mastery of colloquial English and an intimate and 
adequate sense of Rabelais’s meaning. The complete trans¬ 
lation appeared in five volumes in 1O93-1694, and was reprinted 
as The Whole Works oj Francis Rabelais, M.D. (2 vols., 1708), 
described as the work of “ .Sir T. Urchard, Knight, Mr Motteux 
and others.” His first play, a comedy in live acts entitled 
Love's Jest, was produced at Lincoln’s Inn Fields in 1696, and 
next year followed The Loves oj Mars and Venus. He wrote 
other works for the stage of no great consequence. More 
important than his dramatic work is his History oj the Renowned 
Don Quixote de la Mancha (4 vols., 1701; 2nd cd., I7r2), “ trans¬ 
lated from the original by many hands and published by Peter 
Motteux,” one of the most masterly and spirited translations 
in English. His later years appear to have been given to the 
shop in Leadenhall Street. He was murdered on the i8th of 
February 1718 at a house of ill fame in Star Court, near St 
Clement’s Church, London, under circumstances which have 
never come to light. The manner of his death was no criterion 
of lus life, which appears to have been sober and decent. 

An excellent life by Henri van Laun is prefixed to the 1880 
reprint (4 vols.) ol j. G. Lockhart's edition ol Motteux's Hon 
Qmxoie See also a yelatory note by Charles Whibley in vol. hi. 
of Sir T. llrquhart’s Rabelais (Tudor 'Translations, igno), reprinted 
from a rare 11193-1694 edition. 

MOTTEVILLE, FRANfJOISE BERTAUT DE (c. 1621-1689), 
French memoir writer, was the daughter of Pierre Pertaut, a 
gentleman of the king’s chamber, and niece of the bishop-poet 
jean Bertaut. Her mother, a Spaniard, was the friend and 
private secretary of Anne of Austria, wife of Louis XIII. At the 
age of seven Fran^oi.se was also made a member of the queen’s 
household and given a pension. The influence of Richelieu, 
however, who wished to separate the queen from her Spanish 
connexions, exiled mother and daughter to Normandy, where 
in 1639 the young girl was married to Nicolas Langlois, seigneur 
de Mottevillc, president of the Chambre des Comptes of Rouen. 
He died two years later at the age of eighty-two, and in 1642 
the queen summoned Mme de Mottcville to court, being 
now her own mistress by the death of Richelieu and Louis XIII. 
Through all the intrigues and troubles of the Fronde Mme de 
Motteville preserved the honourable reputation of being devoted 
to her mistress without any party ties or interests. Some 
letters of hers are preserved—especially a curious correspondence 
with “ La Grande Mademoiselle ” on marriage, but her chief 
work is her Memoires, which are in effect a history of Anne of 
Austria, written briefly till the date of Mme de MottevUle’s 
return to court, and then with fullness. They give a faithful 
picture of the life of the court at that time. 

The best edition of her Mfmoires is that of M. F, Kiaux (2nd ed., 
Paris, i8qi, 4 vols.), containing the essay by Sainte-Beuve from 
vol, v. of Ills Causeries du lundi. The Memoirs were translated 
into English in 1726 and again by K. P. Womieley in 3 voLs., 1902. 
For details concernmg her family see Recherches sur Madame de 
Motteville et sur sa famille, by Chanes de Beaurepalre (Rouen, 1900). 

HOTTL, FELIX (1856- ), German conductor and com¬ 

pose?, was bom near Vienna, and had a successful career at the 
Vienna Conservatoire. He became known as a gifted conductor 
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of Wagner’s musia, and in 1876 was engaged for the Ring des 
Jfibelungen at Bayreuth. From x88i to 1903 he was conductor 
at tin, Carlsiuhe Opera, and mode a wide reputatkn for hb 
activity ^ere, particuLuly in producing the works of Wagner 
and Berlioz. In 1886 he directed the performance of Trislm 
ufid Isolde at Bayreuth. In later years he visited London 
and New York, and became known os one of the most brilliant 
conductors of bis day; and in 1904 he was made a director of 
the Academy of Music at Berlin, He composed some operas, 
of which Agnes Bernauer (Weimar, 1880) was the most suc¬ 
cessful, and numerous songs and other music. 

MO'TTO (an Italian word, from Late Lat. muHum, a low 
sound, a mutter or murmur, cf. mutere, to mutter; the Latin 
word also gives Fr. mol, word), a “ legend ” consisting of a 
significant phrase or sentence, sometimes even of a single word 
attached to an emblem or device, and, in heraldry, puced on 
a scroll below the achievement or above the crest. Mottoes 
express sometimes a sentiment, a favourite principle, emphasize 
the meaning or symbolism of the emblem or device, and, in 
heraldry, often allude to one or more of the “ charges ” in the 
coat of arms, &c. , 

There are many publications which give lists of some of the best- 
known mottoes, such as Fairhairn, Rook oj Family Crests, 1836; 
Wachboiirne, Book of Family Crests (2 vols., 1882); Chassant and 
Tansin, Dichonnairc des devises historiques et hiraldiques, &-C. (1878); 
Dielitz, Die Wahl- und Denkspriicke, Fetdgeshreie, Losungen, Scklacht- 
und Volksrufe, hesonders des Mittelidters und der Neuzeit (4 vols., 
1888). Gatfield's Guide to Fnntei Books and MSS. relating to 
Heraldry (1892) contains a bibliography. 

MOTYA, an ancient Phoenician settlement in Sicily, on a 
low island [mod. S. Pantaleoj, 5 m. north of Lilybaeura [mod. 
Mar.fala]. It was the centre of the Phoenician trade in Sicily. 
It was accessible from the mainland by a mole, which is still 
u.sed as a track for wagons. The lino of the city wall, of rough 
rectangular block.s of stone without mortar, may still be traced 
all round the coast, with two gates, one on the north towards 
the mole, which is still in part preserved, and one on the south. 
The date of its foimdation is uncertain. In 398 b.c. it was taken 
after a desperate struggle (which, owing to the height and 
strength of the houses, continued even after a breach had 
been made in the city wall) by Dionysius of Syracuse, but 
recovered in the next year: it was, however, abandoned by 
the Carthaginians, und its place taken by Lilybaeum on the 
mainland. (T. As.) 

MOUCHEZ, AHEDEE ERNEST BARTHELEMY (1821-1892), 
French a.stronomer, was bom at Madrid of French parents on 
the 24th of August 1821. At the age of sixteen he entered the 
naval school at Brest, and after serving with distinction in 
various ships, was appointed in 1856 to the command of the 
“ Bisson.” Towards the clo.se. of the Franco-Prussian War he 
made an admirable defence of Brest, and his organization of 
the French expedition to the island of St Paul to observe the 
transit of Venus in 1874 obtained his election to the Academy 
of Sciences and his promotion as commander of the Legion 
of Honour. On the 27th of June 1878 he succeeded Urbain 
Leverrier as director of the National Observatory of Paris, and 
was raised to the rank of rear-admiral. The fourteen years of 
his directorship were marked by a great increase in the activity 
of the institution. The observatory grounds were enlarged; 
two powerful instruments of the novel kind known as coude 
equatorials were installed; a spectroscopic department was 
established, and the gigantic task of re-observing all Lalande’s 
stars was completed. He published twenty-one volumes of 
Annales, as well as the first two volumes of the great Catalogue 
de robservatoirc de Paris-, founded the Bulletin astronomique, 
and set on foot two schools of practical astronomy, one at Paris, 
the other at Montsouris, for the special instruction of naval 
and military officers, explorers and surveyors. His most 
memorable work, however, was the'inauguratjpn of international 
operations for charting the heavens. The advances in stellar 
photography made by Paul and Prosper Henry and others 
suggested to him the magnificent idea of obtaining, through 
the collaboration of astronomers in aU parts of the world, an 
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autographic picture of the entire sphere coatainmg more than 
fifty million stars, which should faithfully record in future ages 
the state of the sky at the end of the 19th century. Alttougfa 
he did not live to see its completion, he hod the satisfaction of 
knowing that the ultimate success of this vast scheme was 
assured. He died suddenly at his country seat at Wissous, 
near Antony, on the 25th of June 1892. 

See MonH. NdticesRoy. Astr. Socitty, liii. 226; Observatory,%y. 305 
(D. Klumpke); Nature, xlvi. 253; Rapport annuel sur I'obscrvatoirr 
de Paris pom I'annee iSgs. (/V. M. C.) 

HOUFLON, or Muflon, the wild sheep {Ovis musittum) of 
Corsica and Sardinia, where it is now very local. The ewes 
are either hornless or provided with quite small horns, the 
howiless form being probably characteristic of one island and 
the homed of the other. The rams carry good horns, and in 
summer show a conspicuous light saddle-shaped mark on the 
otherwise dark-coloured coat. The Armenian mouflon {Q. 
crientalis), of Persia, Armenia, and the Trdodos range of (.'.yprus, 
is typically a larger and redder sheep, with the horns curving 
in the reverse direction; but tbe Cyprian race is small. (See 
Sheep.) 

MOI^D. (i) ( 0 . Eng. molde, from a Teutonic root meaning 
to grind, reduce to powder, cf. “ meal ”), loose fine earth, 
rich in organic matter, on the surface of cultivated ground, 
especiidly the made garden soil suitable for the growth of plants. 
In the sense of a furry growtji, consisting of minute fungi found 
on animal or vegetable substances exposed to damp, the word 
may be either an extension of “ mould,” earth, or an adaptation 
of an early “ moul,” with an additional d due to ” mould.” 
“ Moul ” is a .Scandinavian word, cf. Swed. mbgla, to grow musty, 
and the Eng. colloquial “ muggy.” (2) A form or pattern, 
particularly one by means of which plastic materials may be 
made into shapes, whenee “ moulding,” the form which the 
material so shaped takes. The word comes through the 0 . Fr. 
modle, moUe, from Eat. modulus, a measure, or standard. The 
English “ model ” is another derivative of the same word. 

MOULDINGS, the term in architecture for the decorative 
treatment given to projecting or receding features in stone, 
wood and other materials, by means of curved forms, whereby 
those features are accentuated and varied owing to the play of 
light and shade on the surfaces. The principal characteristics 
of all the European styles are to be found in the mouldings 
employed in them and in their ornamental decoration. In 
some of the earlier styles, such as the Assyrian and the Persian, 
there are no mouldings ; coloured bands in brick, enamelled tiles 
or beton, were deemed sufficient to mark the divisions of their 
storeys or to decorate their buildings. The Egyptians employed 
two mouldings only, the cavelto (fig. 1), a deep moulding some¬ 
times of great dimensions which crowned their pylons, temples 
and decorative shrines, and the torus, a semicircular projecting 
moulding which was carried above the architrave and down 
the quoins of their buildings. The Greeks were the first to 
recognize, in their temples, the special vahfe possessed by 
mouldings which, occupying an inteonediate position between 

I'lilct 
CavBtto 

Torui 

Fig. 1. Fig. 2. Fic. 3. Fig. 4. 

the ornamental sculptures and the simple architectural lines 
of the main structure, gave a richly decorative effect to the 
latter without interference with the beauty of the former. 

The Classic mouldings may be divided mto two classes, 
simple and compound; to the former belong the cavetto (of 
small diAiension3*when compared with the Egyptian cavetjo) 
and the Scotia (fig. 2), employed for the bases of columns, which 
are seen below the eyijS,, both concave mouldings, whilst the 
ovolo or echinus—Fr. an or quart de ro»d—(fi^. 3 and 4) 



and the torus are convex mouldings. The compound mouldings 
are those composed of curves of contrary fiexuib, such as the 
cymarecta or cymatium (fig. 5), of which the upper part is 
concave and the lower convex, a moulding constantly employed 
for the upper member of the cornice, and the cyma-reversa 
or ogee (fig. 6)—Fr, lo/on-^n which the upper portion is convex. 



FiG, 5. Fig. 6. Fig. 7. 



The Greeks sometimes varied the ogee moulding, the upper 
portion of which is turned back and tbe lower portion brought 
forward, and to this the term quirked ogee (fig. 7) is given. 
Another Greek moulding of compound form is the bird’s 
beak (fig. 8), employed as a drip 
moulding above the corona. Of 
smaller dimensions is the astra¬ 
gal (fig. 9), a moulding invariably 
carved with the bead and reel, 
^ which in Greek work is constantly 

Fig. 8. Fig. 0 . jj, (conjunction with the en¬ 

riched echinus and cyma-reversa mouldings (figs. 18, 20) and 
below the necking of Ionic capitals; and the listel or fillet, 
employed chiefly in the separation of curved mouldings one 
from the other; in the cymatium constituting its upper 
termination (fig. 5), and in the Scotia (fig. 2) its upper 
and lower border. In Classic work generally the cavetto 
is only employed for the apophyge under the capital and 
over llie base, but in Roman work, as in the theatre of 
Warccllus, it sometimes took the place of the cymatium of the 
cornice. Although extremely simple in its form, the finest 
Creek moulding, and the one to which the Greeks apparently 
attached the greatest value, was the echinus under the abacus 
of the Doric capital. The earliest archaic example exists in 
the capital of the shafts flanking the tomb of Agamemnon at 
Mycenae {a, fig. 10), where it consisted of a large torus decorated 



with the chrevron (see Capitals), and an apophyge carved with 
the petals of a flower; a similar decoration of the apophyge is 
found in two or three early Doric capitals, as at i’aestum and 
Metapontum, but this is the only example known in which the 
echinus of the Doric capital was carved, though traces of painting 
and gilding have been found on them. Other examples showing 
the gradual development of the echinus are shown in fig. 10; 
b being from the temple at Corinth, c from the Parthenon at 
Athens, d from the portico at Delos, e an early Roman example 
(c. 60 B.r.) of the temple at Cori, and f from the theatre of 
Marcellus, where it nearly approaches the quarter round always 
employed in late Roman work and in the Renaissance. 

There is one other important decorative feature which forms 
the most characteristic feature of the bedmould of the Ionic 
cornice, viz. the dentil cornice (fig. ii), derived originally 
from the ends of the squared timbers which carried the cornice 
of the primitive Ionic temple, and in the earlier stone •examples 
copied more or less literally; it subsequently in the 4th century 
was introduced as a part of the bedmould of the cornice of the 
Ionic Order, the temple of Minerva Polios at Priene in Asia 
Minor being one of the best examples. It consists of a feries 
of projecting blocks with intervals between them equal to half 
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MOn*BUX» PIB HBE ANTOOIS (i663“i7i8), English trans¬ 
lator and dramatist, of French parentage, was bom at Rouen on 
tite J5th of February 1663. After the revocation of the Edict 
of Nantes he settled in London with his kinsman and godfather, 
Paul Dominique Motteux. He act^d as an auctioneer of 
pictures, and in 1706 he had a shop ill Leadenhall Street for the 
sale of lace, stuffs, Chinese and Japanese commodities, duly 
advertised in the Spectator by his friend Richard Steele. He 
had not been six years in England when he obtained sufficient 
mastery of the language to edit the monthly The Gentleman’s 
Journal, which contained verses by himself and by the chief 
wits of the day. In 1693 he edited the third book, hitherto 
unpublished, of Sir Thomas llrquhart’s translation of Rabelais, 
and in the next year printed the first and second books of 
Urquhart’s translation. In 1694 he completed Urquhart’s work 
by a translation of the fourth and fifth books, which, although 
not to be compared with the racy, nervous writing of Urquhart, 
shows a perfect mastery of colloquial English and an intimate and 
adequate sense of Rabelais’s meaning. The complete trans¬ 
lation appeared in five volumes in 1O93-1694, and was reprinted 
as The Whole Works oj Francis Rabelais, M.D. (2 vols., 1708), 
described as the work of “ .Sir T. Urchard, Knight, Mr Motteux 
and others.” His first play, a comedy in live acts entitled 
Love's Jest, was produced at Lincoln’s Inn Fields in 1696, and 
next year followed The Loves oj Mars and Venus. He wrote 
other works for the stage of no great consequence. More 
important than his dramatic work is his History oj the Renowned 
Don Quixote de la Mancha (4 vols., 1701; 2nd cd., I7r2), “ trans¬ 
lated from the original by many hands and published by Peter 
Motteux,” one of the most masterly and spirited translations 
in English. His later years appear to have been given to the 
shop in Leadenhall Street. He was murdered on the i8th of 
February 1718 at a house of ill fame in Star Court, near St 
Clement’s Church, London, under circumstances which have 
never come to light. The manner of his death was no criterion 
of lus life, which appears to have been sober and decent. 

An excellent life by Henri van Laun is prefixed to the 1880 
reprint (4 vols.) ol j. G. Lockhart's edition ol Motteux's Hon 
Qmxoie See also a yelatory note by Charles Whibley in vol. hi. 
of Sir T. llrquhart’s Rabelais (Tudor 'Translations, igno), reprinted 
from a rare 11193-1694 edition. 

MOTTEVILLE, FRANfJOISE BERTAUT DE (c. 1621-1689), 
French memoir writer, was the daughter of Pierre Pertaut, a 
gentleman of the king’s chamber, and niece of the bishop-poet 
jean Bertaut. Her mother, a Spaniard, was the friend and 
private secretary of Anne of Austria, wife of Louis XIII. At the 
age of seven Fran^oi.se was also made a member of the queen’s 
household and given a pension. The influence of Richelieu, 
however, who wished to separate the queen from her Spanish 
connexions, exiled mother and daughter to Normandy, where 
in 1639 the young girl was married to Nicolas Langlois, seigneur 
de Mottevillc, president of the Chambre des Comptes of Rouen. 
He died two years later at the age of eighty-two, and in 1642 
the queen summoned Mme de Mottcville to court, being 
now her own mistress by the death of Richelieu and Louis XIII. 
Through all the intrigues and troubles of the Fronde Mme de 
Motteville preserved the honourable reputation of being devoted 
to her mistress without any party ties or interests. Some 
letters of hers are preserved—especially a curious correspondence 
with “ La Grande Mademoiselle ” on marriage, but her chief 
work is her Memoires, which are in effect a history of Anne of 
Austria, written briefly till the date of Mme de MottevUle’s 
return to court, and then with fullness. They give a faithful 
picture of the life of the court at that time. 

The best edition of her Mfmoires is that of M. F, Kiaux (2nd ed., 
Paris, i8qi, 4 vols.), containing the essay by Sainte-Beuve from 
vol, v. of Ills Causeries du lundi. The Memoirs were translated 
into English in 1726 and again by K. P. Womieley in 3 voLs., 1902. 
For details concernmg her family see Recherches sur Madame de 
Motteville et sur sa famille, by Chanes de Beaurepalre (Rouen, 1900). 

HOTTL, FELIX (1856- ), German conductor and com¬ 

pose?, was bom near Vienna, and had a successful career at the 
Vienna Conservatoire. He became known as a gifted conductor 
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of Wagner’s musia, and in 1876 was engaged for the Ring des 
Jfibelungen at Bayreuth. From x88i to 1903 he was conductor 
at tin, Carlsiuhe Opera, and mode a wide reputatkn for hb 
activity ^ere, particuLuly in producing the works of Wagner 
and Berlioz. In 1886 he directed the performance of Trislm 
ufid Isolde at Bayreuth. In later years he visited London 
and New York, and became known os one of the most brilliant 
conductors of bis day; and in 1904 he was made a director of 
the Academy of Music at Berlin, He composed some operas, 
of which Agnes Bernauer (Weimar, 1880) was the most suc¬ 
cessful, and numerous songs and other music. 

MO'TTO (an Italian word, from Late Lat. muHum, a low 
sound, a mutter or murmur, cf. mutere, to mutter; the Latin 
word also gives Fr. mol, word), a “ legend ” consisting of a 
significant phrase or sentence, sometimes even of a single word 
attached to an emblem or device, and, in heraldry, puced on 
a scroll below the achievement or above the crest. Mottoes 
express sometimes a sentiment, a favourite principle, emphasize 
the meaning or symbolism of the emblem or device, and, in 
heraldry, often allude to one or more of the “ charges ” in the 
coat of arms, &c. , 

There are many publications which give lists of some of the best- 
known mottoes, such as Fairhairn, Rook oj Family Crests, 1836; 
Wachboiirne, Book of Family Crests (2 vols., 1882); Chassant and 
Tansin, Dichonnairc des devises historiques et hiraldiques, &-C. (1878); 
Dielitz, Die Wahl- und Denkspriicke, Fetdgeshreie, Losungen, Scklacht- 
und Volksrufe, hesonders des Mittelidters und der Neuzeit (4 vols., 
1888). Gatfield's Guide to Fnntei Books and MSS. relating to 
Heraldry (1892) contains a bibliography. 

MOTYA, an ancient Phoenician settlement in Sicily, on a 
low island [mod. S. Pantaleoj, 5 m. north of Lilybaeura [mod. 
Mar.fala]. It was the centre of the Phoenician trade in Sicily. 
It was accessible from the mainland by a mole, which is still 
u.sed as a track for wagons. The lino of the city wall, of rough 
rectangular block.s of stone without mortar, may still be traced 
all round the coast, with two gates, one on the north towards 
the mole, which is still in part preserved, and one on the south. 
The date of its foimdation is uncertain. In 398 b.c. it was taken 
after a desperate struggle (which, owing to the height and 
strength of the houses, continued even after a breach had 
been made in the city wall) by Dionysius of Syracuse, but 
recovered in the next year: it was, however, abandoned by 
the Carthaginians, und its place taken by Lilybaeum on the 
mainland. (T. As.) 

MOUCHEZ, AHEDEE ERNEST BARTHELEMY (1821-1892), 
French a.stronomer, was bom at Madrid of French parents on 
the 24th of August 1821. At the age of sixteen he entered the 
naval school at Brest, and after serving with distinction in 
various ships, was appointed in 1856 to the command of the 
“ Bisson.” Towards the clo.se. of the Franco-Prussian War he 
made an admirable defence of Brest, and his organization of 
the French expedition to the island of St Paul to observe the 
transit of Venus in 1874 obtained his election to the Academy 
of Sciences and his promotion as commander of the Legion 
of Honour. On the 27th of June 1878 he succeeded Urbain 
Leverrier as director of the National Observatory of Paris, and 
was raised to the rank of rear-admiral. The fourteen years of 
his directorship were marked by a great increase in the activity 
of the institution. The observatory grounds were enlarged; 
two powerful instruments of the novel kind known as coude 
equatorials were installed; a spectroscopic department was 
established, and the gigantic task of re-observing all Lalande’s 
stars was completed. He published twenty-one volumes of 
Annales, as well as the first two volumes of the great Catalogue 
de robservatoirc de Paris-, founded the Bulletin astronomique, 
and set on foot two schools of practical astronomy, one at Paris, 
the other at Montsouris, for the special instruction of naval 
and military officers, explorers and surveyors. His most 
memorable work, however, was the'inauguratjpn of international 
operations for charting the heavens. The advances in stellar 
photography made by Paul and Prosper Henry and others 
suggested to him the magnificent idea of obtaining, through 
the collaboration of astronomers in aU parts of the world, an 
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o» subdividing the fascia, of , the architrave, a timpler leaf pattern 
w4g employed. ... . , 

.-■Thoiffih not a moulding, the modillion, which was invented 
by the Romans to give additional support to the corona, forms 
part of the bedmouH of the cornice, and may therefore ,be 
described here. It consists of a small bracket (fig. ae), the 

design of which was 
pro^bly derived from 
the vertical console 
bracket which carried 
the comice of the 
Greek doorways, but 
which in the Roman 
cornice was employed 
horizontally. The de¬ 
sign of the outer side 

_ is that of an Ionic 

Fig. 22. volutewithitscushion; 

on the inner side the volute is reversed and is of greater size, 
the soffit being masked by a leaf. 

The torus mbulding of the base in early examples was fluted 
but not carved, and the earliest example so treated is that 
found in the base of the columns of the Erechtheum, where it 
was enriched with the triple guilloche. In the temple of Apollo 
Branrhidae, near Miletus in Asia Minor, where they would seem 
to have attempted to rival the figure decoration of the temple 
of Diana at Ephesus, the torus mouldings were elaborately 
carved with the acanthus plant and the laurel leaf; but it was 
in the Augustan age in Rome that the greatest elaboration was 
given to the torus of the base; in the Ara Pacis, set up in 
A.D. 13, it was carved with the double guilloche; the finest 
Roman example of an enriched torus being that of the base ot 
the Trajan column in Rome, which is carved with laurel leaves 
lied at intervals wnth bands. 

Tlie principal enriched Byzantine moulding is th.at known as 
the Venetian dentil (fig. 23), in consequence of its constant 
employment in Venice and the towns in 
its vicinity. Its earliest appearance, 
however, is in Sta Sophia at Constan¬ 
tinople (a.d. 537). The other carved 
Byzantine mouldings are those which 
Fio. 23. ^ throughout Syria form richly carved 
string-courses, taking the plarc of the Classic cornice, and the 
hood moulds of arches. The Byzantine string-course, which is 
found in St Mark's, Venice, and in most of 
the towns bordering on the Adriatic, is 
cvma-rccla carved with the acanthus leaf. 

The enrichments of the mouldings of the 
Romanesque style are of great variety;. in 
parts of Italy and in the south of France 
they were largely influenced by Byzantine 
work; but in Sicily, Apulia, ^Jormandy and 
England the Normans introduced .a series 
of purely genmetriiail forms in which the chief 
peculiarity is the rare ocrurrence of foliage. 
The most charaetcristie example iS that of 
the zigzag or chevron (figs. 24, 23), of which 
varieties; then follow the single and double 
billet (fig. 26), the double cube, the 
indented, the bcakhead (fig. 27), &c. 
In the transition period in England, 
flowers and foliage begin to be intro¬ 
duced. and the rosette (fig. 28), the 
„ dogtooth (fig...,3o), which develops 

10. 2 $. four-leaf flower, and the 

ball flower (fig. 30) follow, these being all carved in the hollow 




Fig. 24. 

there are manv 




of cevetto' mouldings. In the Decorated and| P^endictdkr 
styles, the flowers and foliage introduced in mouldings become 
more natural, till one reaches the Tudor rose (fig. 31), a precise 
copy of the flower, beyond which it was difficult to go. 



Fig. 28. Fig. 29. 


In the i6th century the enrichment of mouldings passed 
through a transitional stage, being half Gothic and half Classic, 
and on the introduction of the purer Italian style Roman profiles 
and decoration were again employed. The Greek revival at 



Fig. 10. Fig. 31. 


the commencement, and the Gothic revival in the middle, of 
the 19th century naturally brought about a reaction in favour 
either of purer Classic forms or of Gothic work, but the ver¬ 
nacular types could not be displaced by the passing fashion, 
and the influence of Robert Adam is again paramount 
to-day. ^ l 

MOULIN (Fr. moulin, a mill), in physical geography, the 
name given to the swirling cascades which arc formed by glacier 
streams pouring into crevasses, and result in the formation of 
giant’s kettle.s. 

MOULIN QUIGNON, a quarry near Abbeville, France, cele¬ 
brated for the discover,- in 1863 by Boucher de Terthes of a 
human jaw-bone believed to be referable to the Quaternary 
period. By his collection of flints Boucher de Perthes hud 
been the first to attempt to establish the existence of man in 
remote ages; but it had been objected that if the flints were 
indeed the work of man, human remains would have been found 
in association with them. Considerable excitement therefore 
was created both in England and France by the “ find ” of 
bones at Moulin Quignon, and a commission of inquiry was 
appointed. The report was favourable to the genuineness of 
the relics, but latterly doubts have arisen as to whether they can 
be regarded as earlier than the Neolithic age. 

MOULINS, a town of central France, capital of the depart¬ 
ment of Allier, 121 m. by rail N.W. of Lyons. Pop, (1906), 
18,997. The town is situated on the right bank of the Allier, 
which is here crossed by a remarkable bridge of the 18th century 
about 1000 ft. in length. Moulins did not attain any importance 
till the 14th century, before which it consisted chiefly of some 
mills bclnnging to the dukes of Bourbon. The medieval town 
occupied a small area, the boundaries of which are marked on 
the N.E. and S, by the central boulevards occupying the site of 
the old moats. The modern town, expanding from this nucleus, 
is limited on the east and south by the railway, the southern 
portion being traversed by agreeable promenades. To the 
north is the spacious avenue known as the Cours de Bercy, 
close by the hospital and the lyc^e. 'i’he more interesting 
buildings lie within the old enceinte. The chief of these is 
the cathedral, which consists of a huge, choir of the 15th and 
i6th centuries, and a nave in the early Gothic style but modern 
in construction and terminated by two towers with stone spires 
rising to a height of 312 ft. The church possesses a fine triptych 
attributed to Domenico Ghirlandajo (d. 1494), ®nd fine windows 
of the isth and 16th centuries. Among the oldest buildings 
in the town are the square tower .of the 14th century (used as a 
prison) which is the chief relic of the chiteau of the dukes of 
Bourbon, and a belfry of the 15th century. Part of an old 
Jesuit college serves as the court-house, which contains an 
archaeological museum. The library, which possesses a^f'alu- 
able Bible of 1113, is part of the hfltel-de-ville. Numerous 
mansions of the isth and i6th centuries border the streets ot the 
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MOn*BUX» PIB HBE ANTOOIS (i663“i7i8), English trans¬ 
lator and dramatist, of French parentage, was bom at Rouen on 
tite J5th of February 1663. After the revocation of the Edict 
of Nantes he settled in London with his kinsman and godfather, 
Paul Dominique Motteux. He act^d as an auctioneer of 
pictures, and in 1706 he had a shop ill Leadenhall Street for the 
sale of lace, stuffs, Chinese and Japanese commodities, duly 
advertised in the Spectator by his friend Richard Steele. He 
had not been six years in England when he obtained sufficient 
mastery of the language to edit the monthly The Gentleman’s 
Journal, which contained verses by himself and by the chief 
wits of the day. In 1693 he edited the third book, hitherto 
unpublished, of Sir Thomas llrquhart’s translation of Rabelais, 
and in the next year printed the first and second books of 
Urquhart’s translation. In 1694 he completed Urquhart’s work 
by a translation of the fourth and fifth books, which, although 
not to be compared with the racy, nervous writing of Urquhart, 
shows a perfect mastery of colloquial English and an intimate and 
adequate sense of Rabelais’s meaning. The complete trans¬ 
lation appeared in five volumes in 1O93-1694, and was reprinted 
as The Whole Works oj Francis Rabelais, M.D. (2 vols., 1708), 
described as the work of “ .Sir T. Urchard, Knight, Mr Motteux 
and others.” His first play, a comedy in live acts entitled 
Love's Jest, was produced at Lincoln’s Inn Fields in 1696, and 
next year followed The Loves oj Mars and Venus. He wrote 
other works for the stage of no great consequence. More 
important than his dramatic work is his History oj the Renowned 
Don Quixote de la Mancha (4 vols., 1701; 2nd cd., I7r2), “ trans¬ 
lated from the original by many hands and published by Peter 
Motteux,” one of the most masterly and spirited translations 
in English. His later years appear to have been given to the 
shop in Leadenhall Street. He was murdered on the i8th of 
February 1718 at a house of ill fame in Star Court, near St 
Clement’s Church, London, under circumstances which have 
never come to light. The manner of his death was no criterion 
of lus life, which appears to have been sober and decent. 

An excellent life by Henri van Laun is prefixed to the 1880 
reprint (4 vols.) ol j. G. Lockhart's edition ol Motteux's Hon 
Qmxoie See also a yelatory note by Charles Whibley in vol. hi. 
of Sir T. llrquhart’s Rabelais (Tudor 'Translations, igno), reprinted 
from a rare 11193-1694 edition. 

MOTTEVILLE, FRANfJOISE BERTAUT DE (c. 1621-1689), 
French memoir writer, was the daughter of Pierre Pertaut, a 
gentleman of the king’s chamber, and niece of the bishop-poet 
jean Bertaut. Her mother, a Spaniard, was the friend and 
private secretary of Anne of Austria, wife of Louis XIII. At the 
age of seven Fran^oi.se was also made a member of the queen’s 
household and given a pension. The influence of Richelieu, 
however, who wished to separate the queen from her Spanish 
connexions, exiled mother and daughter to Normandy, where 
in 1639 the young girl was married to Nicolas Langlois, seigneur 
de Mottevillc, president of the Chambre des Comptes of Rouen. 
He died two years later at the age of eighty-two, and in 1642 
the queen summoned Mme de Mottcville to court, being 
now her own mistress by the death of Richelieu and Louis XIII. 
Through all the intrigues and troubles of the Fronde Mme de 
Motteville preserved the honourable reputation of being devoted 
to her mistress without any party ties or interests. Some 
letters of hers are preserved—especially a curious correspondence 
with “ La Grande Mademoiselle ” on marriage, but her chief 
work is her Memoires, which are in effect a history of Anne of 
Austria, written briefly till the date of Mme de MottevUle’s 
return to court, and then with fullness. They give a faithful 
picture of the life of the court at that time. 

The best edition of her Mfmoires is that of M. F, Kiaux (2nd ed., 
Paris, i8qi, 4 vols.), containing the essay by Sainte-Beuve from 
vol, v. of Ills Causeries du lundi. The Memoirs were translated 
into English in 1726 and again by K. P. Womieley in 3 voLs., 1902. 
For details concernmg her family see Recherches sur Madame de 
Motteville et sur sa famille, by Chanes de Beaurepalre (Rouen, 1900). 

HOTTL, FELIX (1856- ), German conductor and com¬ 

pose?, was bom near Vienna, and had a successful career at the 
Vienna Conservatoire. He became known as a gifted conductor 


9JI 

of Wagner’s musia, and in 1876 was engaged for the Ring des 
Jfibelungen at Bayreuth. From x88i to 1903 he was conductor 
at tin, Carlsiuhe Opera, and mode a wide reputatkn for hb 
activity ^ere, particuLuly in producing the works of Wagner 
and Berlioz. In 1886 he directed the performance of Trislm 
ufid Isolde at Bayreuth. In later years he visited London 
and New York, and became known os one of the most brilliant 
conductors of bis day; and in 1904 he was made a director of 
the Academy of Music at Berlin, He composed some operas, 
of which Agnes Bernauer (Weimar, 1880) was the most suc¬ 
cessful, and numerous songs and other music. 

MO'TTO (an Italian word, from Late Lat. muHum, a low 
sound, a mutter or murmur, cf. mutere, to mutter; the Latin 
word also gives Fr. mol, word), a “ legend ” consisting of a 
significant phrase or sentence, sometimes even of a single word 
attached to an emblem or device, and, in heraldry, puced on 
a scroll below the achievement or above the crest. Mottoes 
express sometimes a sentiment, a favourite principle, emphasize 
the meaning or symbolism of the emblem or device, and, in 
heraldry, often allude to one or more of the “ charges ” in the 
coat of arms, &c. , 

There are many publications which give lists of some of the best- 
known mottoes, such as Fairhairn, Rook oj Family Crests, 1836; 
Wachboiirne, Book of Family Crests (2 vols., 1882) ; Chassant and 
Tansin, Dichonnairc des devises historiques et hiraldiques, &-C. (1878); 
Dielitz, Die Wahl- und Denkspriicke, Fetdgeshreie, Losungen, Scklacht- 
und Volksrufe, hesonders des Mittelidters und der Neuzeit (4 vols., 
1888). Gatfield's Guide to Fnntei Books and MSS. relating to 
Heraldry (1892) contains a bibliography. 

MOTYA, an ancient Phoenician settlement in Sicily, on a 
low island [mod. S. Pantaleoj, 5 m. north of Lilybaeura [mod. 
Mar.fala]. It was the centre of the Phoenician trade in Sicily. 
It was accessible from the mainland by a mole, which is still 
u.sed as a track for wagons. The lino of the city wall, of rough 
rectangular block.s of stone without mortar, may still be traced 
all round the coast, with two gates, one on the north towards 
the mole, which is still in part preserved, and one on the south. 
The date of its foimdation is uncertain. In 398 b.c. it was taken 
after a desperate struggle (which, owing to the height and 
strength of the houses, continued even after a breach had 
been made in the city wall) by Dionysius of Syracuse, but 
recovered in the next year: it was, however, abandoned by 
the Carthaginians, und its place taken by Lilybaeum on the 
mainland. (T. As.) 

MOUCHEZ, AHEDEE ERNEST BARTHELEMY (1821-1892), 
French a.stronomer, was bom at Madrid of French parents on 
the 24th of August 1821. At the age of sixteen he entered the 
naval school at Brest, and after serving with distinction in 
various ships, was appointed in 1856 to the command of the 
“ Bisson.” Towards the clo.se. of the Franco-Prussian War he 
made an admirable defence of Brest, and his organization of 
the French expedition to the island of St Paul to observe the 
transit of Venus in 1874 obtained his election to the Academy 
of Sciences and his promotion as commander of the Legion 
of Honour. On the 27th of June 1878 he succeeded Urbain 
Leverrier as director of the National Observatory of Paris, and 
was raised to the rank of rear-admiral. The fourteen years of 
his directorship were marked by a great increase in the activity 
of the institution. The observatory grounds were enlarged; 
two powerful instruments of the novel kind known as coude 
equatorials were installed; a spectroscopic department was 
established, and the gigantic task of re-observing all Lalande’s 
stars was completed. He published twenty-one volumes of 
Annales, as well as the first two volumes of the great Catalogue 
de robservatoirc de Paris-, founded the Bulletin astronomique, 
and set on foot two schools of practical astronomy, one at Paris, 
the other at Montsouris, for the special instruction of naval 
and military officers, explorers and surveyors. His most 
memorable work, however, was the'inauguratjpn of international 
operations for charting the heavens. The advances in stellar 
photography made by Paul and Prosper Henry and others 
suggested to him the magnificent idea of obtaining, through 
the collaboration of astronomers in aU parts of the world, an 
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over an immense tract of country from the great lakes to the 
Gulf of Mexico, and from the Rockies to the Atlantic, but m 
specially frequent in the valley of the Mississippi, along its 
left tributaries, in Arkansas, Kansas and the basin of the Ohio. 
But the old theory that the mound-builders were a distipct 
race of highly civilized agriculturists, who had lived from 
remote antiquity in the regions of the mounds and were 
eventually exterminated by the nomadic hordes coming from 
the northward, represented to-day by the present Indians, is 
no longer supported by the principal American ethnologists, 
who hold that the Indians are their de cendants. 

In Ohio there are thousands of mounds, some in the form of 
circles, others four-sided, and in a few cases eight-sided. Some- 
tiAes a square and a circle are united. Altar-mounds, small 
rounded heaps of earth, are found in Ohio. At their centre is 
a basin-shaped mass of hard clay showing effects of fire. These 
basins are 3 or 4 ft. across, and contain ashe.s and charcoal. 
Upon these altars are found many objects. 

The most famous mound in Ohio is the “ Great Serpent,” in 
Adams county. It lies upon a narrow ridge between three 
streams which*unite. It is a gigantic serpent made in earth. 
Across the widely opened jaws it measures 75 ft.; the body 
just behind the head measures 30 ft. across and is 5 ft. high; 
and, following the curves, the length is 1348 ft. The tail is 
in a triple coil. In front of the monster is an elliptical enclosure 
with a heap of stones at its centre. Beyond this is a form 
somewhat indistinct, thought by some to be a frog. 

In Wisconsin the most interesting mounds are the effigy 
mounds—earthen forms of mammals, birds and reptiles—usually 
in groups and of gigantic size. Among them are buffalo, moose, 
elk, deer, fox, wolf, panther and lynx. Some panthers have 
tails 350 ft. long, and some eagles measure 1000 ft. from tip to 
tip of outspread wings. Occasionally the figures are cut or 
.sunk in the earth, and near them are hundreds of simple burial 
mounds. It seems most probable that the purpose of these 
effigy mounds are totemic, and that they were objects of worship 
as guardians of the villages. 

Further south in west Tennessee another class of mound is 
found. This contains graves made of slabs of stone set on edge. 
The simplest have six stones, two at the sides, two at the 
ends, one at the top and one at the bottom. Sometimes there 
is one of these graves in a mound, sometimes many. In one, 
u m. from Nashville, 45 ft. across and izft. high, were found 
a hundred skeletons, mostly in stone graves ratrged one above 
the other. The skeletons in the upper graves had been buried 
stretched at full length. The lower graves were short and 
square, and the bones in them had been cleaned and piled in 
little heaps. 

The mound-builders were Stone-Age men, and made m^y 
beautiful objects of stone, shell, bone and beaten metals, but 
they had no knowledge of smelting. That they were not one 
race is proved by a study of the skulls from the mounds. 

Authorities. —E. G. Sqiiier and li. H. Davis. Ancient Monuments 
of the MississipM Valley (1847); I. A. Lapham, Antiijuities oj 
Wisconsin (1855); Stephen U. Peet, Emblematic Mounds’, Cyrus 
Thomas, " Burial Mounds of the Northern Sections of t)ie United 
States." in the Fifth Report (Washington, 1887), ana ‘‘Mound 
Explorations" in the Twelfth Report (1894) of the Bureau of 
American Ethnology. 

HOUHDSVILLE, a city and the county-seat of Marshall 
county, West Virginia, U.S.A., on the Ohio river, 12 m. S. of 
Wheeling. Pop. (1890), 2688; (1900), 5634. It is served by 
the Baltimore & Ohio railroad, by an electric line to Wheeling, 
and by boats to Pittsburg, Cincinnati and intermediatt ports. 
Near Moundsville, at the mouth of Grave Creek, is Grave Creek 
Mound, one of liie largest relics of the " American mound- 
builders it is in the form of a regular cone, and is about 
320 ft. in diameter at the base and 70 ft. in height. Two 
sepulchral chamjMrs "were discovered in it in 1838. In the 
upper chamber, aboat %alf-way between the centre of the base 
and the apex, was a sii^ Aeleton, adorned with beads, copper 
bracelets and plates or mica; in the lower chamber, directly 
under the upper and partly in the natural earth, were two 
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skeletons, one adorned with beads and the other without 
ornament. On the sides and top oi the lower (hamber was a 
framework of timbers, which seems to indicate that the mound 
is of comparatively recent date. The city of Moundsville was 
formed in [866 by the consolidation of the town of Moundsville 
(laid out on the Ohio rivdr in 1831, wd incorporated in 1832), 
and the town of Elizabethtown (laid out, about ^ m. from the 
river, in 1798, and incorporated in 1830). 

HOUNET4DLLYj JEAN (1841- ), French actor, was born 

at Bergerac, on the 28th of February, 1841. He entered the 
Conservatoire at the age of twenty-one, and took the first 
prize for tragedy. In 1868 he made his d6but at the Od6nn 
without attracting much attention. His career was interrupted 
by the Franco-Prussian War, and the liking he developed for 
soldiering had almost decided him to give up the stage, when 
he whs offered the opportunity of playing the part of Oreste in 
Racine’s Andromaque at the Comedie Fran^aise in 1872. His 
striking presence and voice and the passionate vigour of his 
acting made an immediate impression, and the eventual result 
was his election as sociilaire in 1874. He became one of the 
mainstays of the Comedie Fran^aise, and distinguished himself 
in a great variety of tragic and romantic parts. Perhaps his 
most famous impersonation was that of Oedipus in L'Oedipe rat, 
a French l ersion by Jules Lacroix of Sophocles’ drama. This 
was first performed in the old Roman amphitheatre at Orange in 
1888. Other prominent parts in Mounet-Sully’s repertoire 
were Achillc in Racine’s Iphigenie en Aulide, Ilippolyte in 
Phedre, Hamlet, the title parts in Victor Hugo’s Hernani and 
Ruy Bias, Francis 1 . in I.e Rot s’amuse, and Didier in Marion 
Delorme. He was created chevalier of the Legion of Honour 
in 1889. He also wrote a play. La Biiveuse de larmes, and in 
1906, in collaboration with Pierre Barbicr, La Vieillesse de Don 
Juan in verse. 

HOUHIER, JEAN JOSEPH (1758-1806), French politician, 
was born at Grenoble (Is^re) on the 12th of November 1758. 
He studied law, and in 1783 obtained a judgeship at Grenoble. 
He took part in the struggle between the parlements and the 
court in 1788, and promoted the meeting of the estates of 
Dauphinf at Vizille (July 20, 1788), which on the eve of the 
Revolution created an immense stir. He was secretary of this 
assembly, and drafted the eahiers of grievances and remon¬ 
strances presented by it to the king. I'hus brought into 
prominence, Mounier was unanimously elected deputy of the 
third estate to the states-general of 1789. There, and in the 
Constituent Assembly, he was at first an uiiholder of the new 
ideas, pronouncing himself in favour of the union of the Third 
Estate with the two privileged orders, proposing the famous 
oath of the Tennis Court, assisting in the preparation of the 
new comstitution, and demanding the return of Necker. On 
the 28th of September 1789 he was elected president of the 
Constituent Assembly. Being unable, however, to approve the 
proceedings which followed, Mounier withdrew to Dauphin6, 
gave in his resignation as deputy, and, becoming suspect, took 
refuge in Switzerland in 1790. He returned to France in 1801, 
was named by Bonaparte prefect of the department of lUe- 
et-Vilaine, which he reorganized, and in 1805 was appointed 
councillor of state. He died in Paris on the 28th of January 
1806. His principal writings arc Considerations sur les gouverne- 
nients (1789); Reeherches sur les causes gui orU empeihe les 
Frattfais de devenir libres (1792), and De ilnflutnce attribuie 
aux philosophes, aux francs-mapons el aux illumines sur la 
revolution de la France (1801). 

See F. A. Aulard, Les Orateurs de I'assemblie ennstituante (znd ed., 
Palis, 1905) ; De Lanzac de Laborie, Un Royaliste lib/ral en ifSg’, 
]. ]. Mounter (Paris. 1887); A. Rochas. Biographic du Dauphini 
(Paris, 1850); Berriat St Prix, Eloge hisionque de M. Mounier 
(1806); F. Hoianovski, " Quelques Icttres inidites de J. J,.Mounier,‘’ 
in the Revue historique (1898). 

HODIIT. WILLIAM SIDNEY (1807-1868), American artist, 
was born at Setauket, Long Island, New York, on the 26th of 
November 1807. He studied in the schools of the National 
Academy of Design, New York, and in 1832 was made a full 
Academician. Among, his better-known works are " Turning 
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tte GrindstoM*' and ** Farmer’s Nooning,'’ Jonathan Sturgis 
ooflection; “'lum of tho Leaf,” Lenox' Library, New York; 
“ Birgaining for a Horse," New York Historical Society; 
‘'Raffling for a Goose,” M. 0 . Robert’s collection; “Long 
Story,” Corcoran Art Gallery, Washington; and “ War News,” 
Metropolitan Museum of Art, New York. He died at Setauket, 
Long Island, on the 19th of November 1868. His brother, 
Shepard Alonzo Mount (1804-1868), also an artist, best 
known as a portrait painter, became a National tVcademician 
in 1842. 

MOUNTAIN ( 0 . Fr. monlaigne-, popular Lat. tiumtanea, an 
adjectival form from the classical mons, mantis, whence Eng. 
“rnount,” a form usually used along with the name of an 
individual mountain, e.g. Mt Everest), a natural elevation of 
the earth’s surface. The term properly connotes height superior 
to that of a hill ( 0 . Eng. hyll, cognate with Lat. eollis); but 
the distinction depends on the prominence of a given elevation 
in relation to its surroundings, and in some degree to the bold 
or gentle character of its outline. 

For the classification of mountains according to the various 
processes of their formation, see Geography : (j Principles of Geo¬ 
graphy, and for further details Geology: § viii. 

MOUNTAIN, THE {La Montagne), the name applied during 
the French Revolution to a political group, whose members, 
called Montagnards, sat on the highest benches in the Assembly. 
The term, which was first used during the session of the Ixigis- 
lative Assembly, did not come into general use until 1793. At 
the opening of the Convention the Montagnard group comprised 
men of very diverse shades of opinion, and such cohesion as 
it subsequently acquired was due rather to the opposition of 
its leaders to the Girondist leaders than to any fundamental 
hostility between the two groups. The chief point of distinction 
was that the Girondists were mainly theorists and thinkers, 
whereas the Mountain was composed almost entirely of uncom¬ 
promising men of action. During their struggle with the 
Girondists, the Montagnards gained the upper hand in the 
Jacobin (lluh, and for a lime Jacobin and Montagnard were 
.synonymous terms. The Mountain was successively under the 
sway of such men as Marat, Danton, and Robespierre, and the 
group finally disappeared after Robespierre’s death and the 
successes of the French arms. 

Sec also the articles Jacobtns; Girondists; and French Hbvo- 

LUTION. 

MOUNTAIN ASH, an urban district of Glamorganshire, South 
Wales, in the Aberdare I'alley on the Cynon, a west bank 
tributaiy' of the Taff, with stations on the Taff Vale and Great 
Western nailways, 18 m. N.E. of Cardiff. Pop. (igoi), .31,093. 
A branch of the Glamorganshire canal passes through the 
place. At tlie beginning of the 19th century Mountain Ash 
was a small village known only by its Welsh name of Aberpenar, 
but from 1850, with the development of its collieries, the popu¬ 
lation rapidly increased. The district has an area of 10,504 
acres and comprises, besides Mountain Ash proper, a string of 
villages, the chief being Cwmpenar, Penrhiweeiber, Abercynon 
or Aberdare Junction (at the confluence of the Cynon with the 
Taff) and Ynysybwl, 3 m. to the west on the Clydach. The 
public buildings include St Margaret’s (1862) and St Winifred’s 
(1883), the parish churches of Mountain Ash and Penrhiweeiber 
respectively; old and new town halls (1864 and 1904), cottage 
hospital (1896), and a libraiy-, institute and public hall erected in 
1899, at a cost of {^Sooo, by the workmen of Nixon’s Navigation 
coflieries.’ There is a park of 7 acres given in 1897, by Lord 
Aberdare, whose residence, Dufiryn, is in the district. There are 
also a workmen’s institute and a public shall at Penrhiweeiber. 
The older part of the urban district Ls included in the parliamen¬ 
tary borough of Merthyr Tydfil, and also shares with Merthyr 
and Aberdare the services of a stipendiary magistrate. 

MOUNTAINEERINC, the art of moving about safely in moun¬ 
tain regions, avoiding the dangers jnddental to them, and attain¬ 
ing high points difficult of access. It consists of two main 
divisions, rock-craft and snow-craft. Rock-craft consists in 
the intelligent selection of a line of route and in gymnastic 
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skiU to follow the* line choscia. . In snow-aaft' the ckoite of 
route k the result of a full understanding of the behaviour of 
snow under a multitude of varying cooditions; it depends largely 
upon experience, and much less upon gymnastic skill. The 
dapgers which the craft of climbing has bmn developed to avoid 
are of two main kinds: the d^or of things falling on the travel¬ 
ler and the danger of bis faHing himself. The things that nu^ 
fall are rocks, ice and snow; the traveller may fall from rocks, 
ice or snow, or into crevasses in ice or snow. There are also 
dangers from weather. Thus in all there are eight chief 
dangers: falling rucks, falling ice, snow-avalanches, falls from 
difficult rocks, falls from ice slopes, falls down snow slopes, 
falls into crevasses, dangers from weather. To select and 
follow a route avoiding these dangers is to exercise the climber’s 
craft. 

Falling Rocks .—^Every rock mountain is falling to pieces, the 
process being specially rapid above the snow-line. Ruck-faces 
are constantly swept by falling stones, which it is generally 
possible to dodge. Falling rocks tend to form furrows in a moun¬ 
tain face, and iJiese furrows (couloirs) have to be ascended with 
caution, their sides being often safe when the middle is stone- 
swept. Stones tall more frequently on some days than on 
others, according to the recent weather. Local experience is 
a valuable help on such a question. The direction of the dip 
of rock strata often determines whether a particular face 
is safe or dangerous; the character of the ruck must also be 
considered. Where stones fall frequently debris will be found 
below, whilst on snow slopes falling stones (ut furrows 
visible from a great distance. In planning an ascent of a new 
peak such traces must be looked for. When falling stones get 
mixed in considerable quantity with slushy snow or water a 
mud avalanche is formed (common in the Himalaya). It is 
neces.sary to avoid camping in their possible line of fall. 

Falling Ice .—The places where ice may fall cun always be 
determined beforehand. It falls in the liroken parts of gtaciers 
(seracs) and from overhanging cornices formed on the crests 
of narrow ridges. ' Large icicles are often funned on steep rock- 
faces, and these fall frequently in fine weather following cold 
and stormy days. They have to be avoided like falling stones. 
Seracs are slow in formation, and slow in arriving (by glacier 
motion) at a condition of unstable equilibrium. They generally 
fall in or just after the hottest part of the day, and their debris 
seldom goes far. A skilful and experienced ice-man will usually 
devise a safe route through a most intricate ice-fall, but such 
places should be avoided in the afternoon of a hot day. 
Hanging glaciers (i.e. glaciers perched on steep slopes) often 
discharge themselves over steep rock-faces, the snout breaking 
off at intervals. They can always be detected by their (Mbfis 
below. Their track should be avoided. 

Snow Avalanches.—These mainly occur on steep slopes 
when the snow is in bad condition, early in the year, or after 
a recent fresh fall. Days when snow is in bad condition ore 
easily recognized; on such days it may be inadvi.sable to traverse 
snow-slopes which at another time may be as safe as a high-road. 
Beds of snow collected on ruck-ledges in bad weather fall off 
when a thaw comes, and are dangerous to rock-climbers. Snow 
that has recently fallen upon ice slopes is always liable to slip 
off bodily. Such falling masses generally make the lower part 
of their descent by couloirs. Snow avalanches never fall in unex¬ 
pected places, but have their easily recognizable routes, which 
can be avoided in times of danger by experienced mountaineers. 

Falls from Rocks .—The skill of a rock-climber is shown by 
his choice of handhold and foothold, and his adhesion to those 
he has chosen. Much depends on a correct estimate of the 
firmness of the rock where weight is to be thrown upon it. 
Many loose rocks are cpiite firm enough to bear a man’s weight, 
but experience is needed to know which can be trusted, and 
skill is required in transferring the weigbt«to them without 
jerking. On all difficult rocks the rope is the greatest safeguard 
for all except the first man in the ascent, the last in the descent. 
In such places a party of three or four men roped together, 
with A distance of 15 to zo ft. between-one and another, will be 
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•tde tir hold up one of theirnumber (except the top man) if one 
only moves at a time and the others are firmly placed and keep 
the rope tight between them,.so that a falling individual may be 
arrested before his velocity has been accelerated. In very 
difficult places help may be obtained by throwing a loose r()pe 
round a projection above and pulling on it; this method is 
specially valuable in a difficult descent. The rop>e usually 
employed is a strung Manila cord called Alpine Club rope, but 
some prefer a thinner rope used double. On rotten rocks the 
rope must be bundled with special care, lest it should start 
loose stones on to the heads of those below. Similar care must 
be given to handholds and footholds, for the same reason. 
When a horizontal traverse has to be made across very difficult 
rodks, a dangerous situation may arise unless at both ends of the 
traverse there be firm positions. Even then the end men gain 
little from the rope. Mutual assistance on hard rocks takes all 
manner of forms: two, or even three, men climbing on one 
another’s shoulders, or using for foothold an ice-axe propped up 
by others. The great principle is that of co-operation, all the 
members of the party climbing with reference to the others, 
and not as indej>endent units; each when moving must know 
what the man in front and the man behind arc doing. After 
bad weather steep rocks are often found covered with a veneer 
of ice (verglas), which may even render them inaccessible. 
Climbing-irons (crampons, sUigeisen) are useful on such 
occasions. , 

Jee Slopes. —Climbing-irons arc also most useful on ice or hard 
snow, as by them step-cutting can sometimes be avoided, and 
the footing at all times rendered more secure. True ice slopes 
are rare in Europe, though common in tropical mountains, 
where newly fallen snow quickly thaws on the surface and 
becomes sodden below, so that the next night's frost turns the 
whole into a mass of solid ice. An ice slope can only be sur¬ 
mounted by step-cutting. For this an ice-axe is needed, the 
common form being a small pick-axe on the end of a pole as lung 
as from the elbow of a man to the ground. Tills pole is used 
also as a walking-stick, and is furnished with a spike at the font. 

Snow Slopes are very common, and usually easy to ascend. 
At the foot of a snow or ice slope is generally a big crevasse, 
called a bergsehrund, where the final slope of the mountain rises 
from a snow-field or glacier. Such bergsehrunds are generally 
too wide to be strided, and must be crossed by a snow bridge, 
which needs careful testing and a painstaking use of the rope. A 
steep snow slope in bad condition may be dangerous, as the 
whole body of snow may start as an avalanche. Such slopes 
are less dangerous if ascended directly than obliquely, for an 
oblique or hurizontal track cuts them across and facilitates 
movement of the mass. New snow lying on ice is specially 
dangerous. Experience is needful for deciding on the advis¬ 
ability of advancing over snow in doubtful condition. Snow on 
rocks is usually rotten unless it be thick; snow on snow is likely 
to be sound. A day or two of fine weather will usually bring 
new snow into sound condition. Snow cannot lie at a very 
steep angle, though it often deceives the eye as to its. slope. 
Snow slopes seldom exceed 40“. Ice slopes may be much 
steeper. Snow slopes in early morning are usually "hard and 
safe, but the same in the afternoon are quite soft and pos.sibly 
dangerous; hence the advantage of an early start. 

Cfrtxwjw. -These are the slits or deep chasms formed in the 
substance of a glacier as it passes over an uneven bed. They 
may be open or hjtfklcn. In the lower part of a glacier the 
crevasses are open;' Above the snow-line they are frequently 
hidden by arched-over accumulations of winter snow. The 
detection of hidden crevasses rea||j|KS care and experience. 
After a fresh fall of snow they can dSlybe detected by sounding 
with the pole of the ice-axe, or by looking to right and left 
where the open extension of a partially hidden crevasse may be 
obvious. The safeguard against accident is the rope, and no 
one should ever cross a snow-covered glacier unless roped tp one, 
or better to two, companions. 

Weather.—The main group of dangers caused by bad weather 
centre round the change it effects in the condition of snow and 


rock, making ascents suddenly perilous which bedore were easy, 
and so altering the aspect of things as to make it hard to find 
the way or retrace a route. In storm the man who is w(«it to 
rely on a compass has great advantage over a merely empirical 
follower of his eyes. In large snow-fiel^ it is, of course, easier 
to go wrong than on rockj, but a trailed intelligence is the best 
companion and the surest guide. 

History. —The first recorded mountain ascent after Old 
Testament tiines is Trajan’s ascent of Etna to see the sun rise. 
The Roche Melon (ii,6oo ft.) was climbed in 1358. Peter III. of 
Aragon climbed Canigou in the Pyrenees in the last quarter 
of the. 13th century. In 1339 Petrarch climbed Mt Ventou 
near Vaucluse. In 1493 the ascent of Mt Aiguille was made 
by order of Charles VIII. of France. The Humanists of the i6th 
century adopted a new attitude towards mountains, but 
the disturbed state of Europe nipped in the bud the nascent 
mountaineering of the Zurich school. Leonardo da Vinci 
climbed to a snow-field in the neighbourhood of the Val Scsia 
and made scientific observations. Konrad Gesner and Josios 
Simler of Zurich visited and described mountains, and made 
regular ascents. The use of axe and rope were locally invented 
at this time. No mountain expeditions of note are recorded 
in the 17th century. In 1744 the Titlis was climbed—the first 
true snow-mountain. Pococke and Windham’s historic visit 
to Cliamonix was made in 1741, and set the fashion of visiting 
the glaciers. The first attempt to ascend Mont Blanc was 
made in 1775 by a party of natives. In 1786 Dr Michel Paccard 
and Jacques Balmat gained the summit for the first time. De 
Sanssure followed next year. The J ungfrau was climbed in i8n, 
the Finsteraarhorn in 1812, and the Zermatt Breithorn in 1813. 
Thenceforward tourists showed a tendency to climb, and the 
body of Alpine guides began to come into existence in con¬ 
sequence. Systematic mountainecrihg, as a sport, is usually 
dated from Sir Alfred Wills’s ascent of the Wetterhorn in 1854. 
The first ascent of Monte Rosa was made in 1855. The Alpine 
Club was founded in London in 1K57, and soon imitated in 
most European countries. Edward VVhympcr’s ascent of the 
Matterhorn in 1865 marks the close of the main period of 
Alpine conquest, during which the craft of climbing was in¬ 
vented and perfected, the body of professional guides formed 
and their traditions fixed. Passing to other ranges, the ex¬ 
ploration of the Pyrenees was concurrent with that of the Alps. 
The Caucasus followed, mainly owing to the initiative of 1 ). \V. 
Frcshfield; it was first visited by exploring climbers in 1868, 
and most of its great peaks were climbed by 1888. Trained 
climbers turned their attention to the mountains of North 
America in 1888, when the Rev. W. S. Green made an expedition 
to the Selkirks. From that time exploration has gone on 
apace, and many English and American climbing parties have 
surveyed most of the highest groups of snow-peaks; Pike’s Peak 
(14,147 ft.) having been climbed by Mr E. James and party in 
1820, and Mt Saint Elias (18,024 fl-) by the duke of the Abruzzi 
and party in 1897. The exploration of the highest Andes was 
begun in 1879-1880, when Whymper climbed Chimborazo and 
explored the mountains of Ecuador. The Cordillera between 
Chile and Argentina was attacked by Dr Gussfeldt in 1883, 
who ascended Maipo (17,752 ft.) and attempted .Aconcagua 
(23,393 ft.). That peak was first climbed by the Fitzgerald 
expedition in 1897. The Andes of Bolivia were explored by 
Sir Martin Conway in 1898. Chilean and Argentine expeditions 
revealed the structure of the southern Cordillera in the years 
1885-1898. Sir Martin Conway visited the mountains of Tierra 
del Fuego in 1898. The Alps of New Zealand were first attacked 
in 1882 by the Rev. W. S. Green, and shortly afterwards a 
New Zealand Alpine Club was founded, and by their activities 
the exploration of the range was pushed forward. In 1895 
Mr E. A. Fitzgerald made an important journey in ttiis range. 
Of the high African peaks, Kilimanjaro was climbed in ,1889 by 
Dr Hans Meyer, Mt Kenya in 1889 by J. E.,S. Mackinder, and a 
peak of Ruwenzori by H. J. Moore in 1900. The Asiatic moun¬ 
tains have as vet been little climbed, though those that lie iHithin 
the British Empire have been surveyed. In 1892 Sir'Martin 
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Conway akploijpd the KaraUbram Himalayas, and climbed a 
peak of 33,000 ft. In 1895 A. F. Mummery made a fatal 
attempt to ascend Nanga Parbat, whilst in 1899 D. W. Fresh- 
field took an expedition to the snowy regions of Sikkim. In 1899, 
1903, and _ 1908 Mrs Fannie Bullock Workman made 
ascents in the Himalayas, including < 5 ne of the Nun Kun peaks 
(*3i30oft.). A body of Gurkha sepoys were trained as expert 
mountaineers by Major the Hon. C. G. Bruce, and a good deal of 
exploration has been accomplished by them. The onfy mountains 
of the northern polar region that have been explored are those of 
Spitsbergen by Sir Martin Conway’s expeditions in 1896 and 
1897, and the peaks in the north of Norway and the Lofotens 
by various Alpine Club and Norwegian parties. (W. M. C.) 

Bibliography. —J. D. Forbe.s, Travels through the Alps (18.^3, 
new ed., 1900) M. and E. S. Kennedy, Peaks, Passes and Glaciers 
(1859-1862); E. Whymper, Scrambles Among the Alps (1871); 
C. King, Mountaineering in the Sierra Nevada {1886, new ed., 
1903); Sir W.,M, Conway, Climbing in the Karakoram Himalavas 
(1894); Sir W. M. Conway, The Alps from End to End (last ed., 
i9<io); Sir W. M. Conway, The Alps (1904); Francis Cribble, The 
.Story of Alpine Climbing (1904); Sir W. M. Conway, The liolivian 
Andes (1901I; A. F. Mummery, My Climbs in the Alps and Caucasus 
(1895); E. A. Fitzgerald, Climbs in the New Zealand Alps (1896); 
F. de Filippi, The Ascent of Mount Saint Elias (1900); W. 1). Wilcox, 
Camping in the Canadian Rockies (1900); H. C. M. Stutiield and 
], N. Collie, Climbs and Exploration in the Canadian Rockies (1903); 
Mountaineering, in the Badminton I.ibrarv (1900). 

HODNT BARKER, a town of Hindmarsh county, South 
Australia, at the foot of the mountain of the same name, 34^ 
m. by rail E. of Adelaide. It has an extremely fine climate 
and is much frequented as a health resort in summer. It is 
the centre of a populous and fertile district producing quantities 
of fruit, wheat and dairy produce; important cattle sales are 
held weekly, and there are several engineering works, flour mills 
and tanneries in the town, which also is the .seat of a wattle-bark 
industry. Pop. about 2000; but the inhabitants of the Mount 
Barker (^strict number o\’er ,34,000, 

MOUHT CARMEL, a borough of Northumberland i-ounty, 
Pennsylvania, U.S.A., at the head of Shamokin Creek, alxiut 
50 m. N.N.E. of Harrisburg. Pop. (1890), 8254; (1900), 
13,179, of whom ,3772 were foreign-bom; (1906 estimate) 
16,137. It is served iiy the ].ehigh Valley, the Philadelphia & 
Reading, and the Shamokin Division of the Northern ('entral 
(Pennsylvania system) railways. Anthracite coal abounds here, 
and the mining and shipping of it, together with the manufac¬ 
ture of mining machinery and miners’ supplies .are the borough's 
principal industries. This locality was settled late in the 18th 
centuiy. About 1848 Mount Carmel was laid out as a town, 
and in 1862 w as chartered as a borough. 

HODNT CLEMENS, a city and the county seat of Macomb 
county, Michigan, U.fl.A., on Clinton River,about 5 m.(about 2 m. 
in direct line) from its entrance into I.ake Saint Clair, and 20 m. 
N. by E. of Detroit. Pop. (i8go), 4748; (1900), 6576, of whom 
1194 were foreign-born; (1904, state censius) 7108. It is served 
by tlie Grand Trunk railway and by two electric lines to Detroit. 
The mineral waters of Mount Clemens arc beneficial to patients 
suffering from rheumatism, blood diseases and nervous disorders. 
The city’s principal manufactures are beet sugar, barrels and 
other cooperage products, wagons, carriages, sleighs and 
agricultural implements. Mount Clemens w'as settled in 1802, 
was incorporated as a village in 1837, and was chartered as a 
dty in 1879. 

mount DESERT, an island in Hancock county, Maine, 
U.S.A. It Is about 16 m. long and 10 m. wide in its widest part, 
with an approximate area of 100 sq. m. and a population (1900) 
of 7989. The Maine Central railroad runs a ferry from its 
nearest station on the mainland (Mount Desert Ferry), and the 
island is also accessible during the warmer months by steamship 
lines from New York, Boston, Portland, and several other ports. 
On the north across Mount Desert Narrows, a bridge connects the 
island with the mainland. Eagle Lake, at the north-east base 
of Gieen Mountain, is a beautiful sheet of water about 2^ m. 
)ong,and j m. wide,and Great Pond, 4m. long,lies near Somesville 
between Beech Hill and Western Mountain. There are numerous 


outlying rocky islet*. The surface of Mount Desert is geserally 
so rOcky that the greater part of it has never been inhabited or 
cultivated, but wherever there is a fbin soil the hills are wooded 
with spruce, alder, birch, maple and mountain ash. The billy 
scqiery, the cool summer dilute, and the facilities for boating 
and fishing attract many thousands of visitors each summer, 
and the maintenance of the permwent population is derived 
very largely from the summer residents. The Penobscot and 
Passamaquoddy Indians come here in the season to sell their 
ba^et-work, toy canoes, moccasins, bows and arrows, &c. The 
villages most frequented by summer visitors are Bar Harbor 
(9.11.) on the north-east coast; Northeast Harbor, Southwest 
Harbor and Seal Harbor on the south coast; and Somesville, at 
the head of Somes Sound. Along the western shore are sevA'al 
quaint old hamlets. 

Mount Desert Island was discovered and named by Samuel de 
Champlain on the sth of September 1604." French Jesuits 
established a settlement, St Sauveur, at the entrance to Somes 
Sound in iGoq, but this was de.stroyed four years later by Samuel 
Argali, In 1^8 the island was granted by Louis XIV. to Sieur de 
laMothe Cadillac, but no permanent settlement was established 
until 1762, when the general court of Massachusetts granted 
one-half of the island to Governor Francis Bernard and under 
his encouragement a settlement was begun at Southwest Harbor. 
During the War of Independence all the American estates of 
Bernard were confiscated, but in,1785 his former interest in 
Mount De.sert was conveyed to his .son, John, and two years 
later heirs of Cadillac, among them his granddaughter, Mme de 
Gregoire, who had come to Maine in 1786, received from the 
general court a grant for the remaining portion. Cntil the 
summer visitors came, the settlers gained only a scanty liveli¬ 
hood, chiefly by fishing, lumbering, boat building and farming. 
Practically all of them lived along the shore; they had boats, 
but few horses, and the roads were only rough trails. There is 
no record of any mail service until 1820, and as late as 1870 
the only means of reaching the island was by stage from Bangor 
or by steamboat twice a week from Portland. 

Sue Guorge E. Street. Mount Desert, a History (Rostoii, 1905). 

MOUNTEBANK (Ital. montambaneo, montimbanco, from mon¬ 
fare, to climb up on, mount, and banco, bench; cf. sallimbanco, 
an acrobat or dancer, one who dances or leaps on a bench), a 
wandering juggler, story-teller, seller of quack medicines, &c., 
who performs his entertainment on a platform or raised bench, 
hence any charlatan or quack. 

MOUNTED INFANTRY, infantry soldiers who ride instead of 
marching on foot from one place to another. As combatants thev 
are infantry pure and simple, being neither armed nor trained 
to fight on horseback, and their special characteri.stic is the power 
to move from one point to another with great rapidity. They 
are therefore u.scful (a) in wars, such as colonial wars, in which 
cavalry proper finds no scope for its activity; and(i) in performing 
duties for which mounted troops, but not necessarily troops 
that can fight mounted, are required. In these two roles 
mounted infantry is obviously a substitute for cavalry. As 
cavalry is both a most expensive arm and one which cannot 
be improvised, there is an ever-retnirring tendency in all armies to 
consider it as being more ornamental than useful, and in con¬ 
sequence to substitute mounted infantry under one name or 
another (the original dragoons for example were mounted 
infantPi’) for “shock action ’’ cavalry. In recent times, owing 
to the development of the long-ranging magazine rifle, this 
tendency has been intensified to such a degree that Russia, for 
example, converted the whole of her cavalry into dragoons— 
the term being used in its old .sense—and trained it to act dis¬ 
mounted in large bodies. It is however significant of the failure 
of this wholesale conversion that after the Russo-Japanese War 
the regiments that were formerly hussars and lancers were 
reorganized as such and ceased to be styled and trained as 
dragoons. 

It is difficult, but at the same time important, to differentiate 
between dragoons or “ mounted rifles,” as they are often called 
to-day, and mounted infantry in a naiYower sense of the word. 
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Mounted rifles are half cavalry, mounted infantry merely 
specially mobile infantry. The American cavahy in the Civil 
War, the Boers in the South African War, the Russians in ^ 
Manchurian campaij^, were mounted rifles, and the question 
of their advantages and disadvantages, as compared with wltaj is 
generally called “ regular ” cavalry, is purely a cavalry one. 
The main question as regards mounted infantry is whether its 
existence as a special arm is justified by the kind and degree 
of assistance which it is peculiarly qualified to give to the 
other arms in war. If. this be anwered in the affirmative for a 
particular army, then that army, having raised mounted 
infantry, may require of it such additional services as it would 
be more or less uneconomical to assign to regular cavalry. 
Mdtmted infantry in this case may and in fact docs ^surae the 
role of mounted rifles; for example, in the British regular 
army the duties of divisional mounted troops are performed by 
mounted infantry’, while in the territorial army the same duties 
are performed by yeomanry mounted rifles. 

In the British mounted infantry, which is the only force in 
any anny specially trained as such,' the course of instruction 
lasts four months and is based on the assumption tliat officers 
and men under instruction are already fully trained as infantry 
(MJ. Training, igoq). All words of command, bugk sounds, 
formations, &c., arc similar to those used in the infantry, and 
as a rule spurs are forbidden. The mounted infantry tiorse is 
a handy cob (i4‘2 to 15). .The organization adopted is by 
battalions and companies, each company having 6 officers and 
153 men, and the battalion consisting of three such companies 
and a machine-gun section. Mounted infantry battalions and 
companies do not exist in peace, but are formed on mobilization 
from the qualified men available who can be spared from the 
infantry. Since many more men are trained than would be 
required for the 24 or 26 companies forming part of the expedi¬ 
tionary force, tlie arm is capable of eonsiderable expansion, 
while the men first selected for the service arc in eveiy way 
picked metu As already mentioned its duties are (a) with respect 
to the cavalry, first to assist and secondly to supplement or 
replace it—by the judicious use of the rifle; and {b) with respect 
to the infantry to relieve the unmounted man as fat as possible 
of reconnoitring and orderly duties, and above all of the 
necessity of hurried and exhausting movements to seize points 


of support. 

Cye/ii/j-.—The application of the bicycle to military purposes 
was first suggested in Great Britain, and military cycling became 
the special and almost exclusive property of the volunteer 
foroe, in which, when cycling became universally popular 
and the machines cheap, practically all battalions had sections 
and most of them companies of cyclists. In those days, however, 
the want of a common organization separated the yeomapry 
from tire volunteers, and the latter, possessing no mounted 
troops of its own, employed its numerous cyclists in recon¬ 
noitring, protective and orderly work indifierently. Pro¬ 
visional battalions were frequently formed, and in spile, of their 
heterogeneous composition and inadequate staff they proved 
capable of manoeuvring as units. Movements in brigade 
were practised at Aldershot in 1901, the brigade cortposed of 
3 battalions of about 650 rifles each, drawn from some forty 
volunteer infantry units under training at -the time, being 
trained in combined movements by parallel roads and night 
marching, as well as in field operations. When the fusion of 
the yeomanry and volunteers in the territorial force (1907-1908) 
released cyclists from the duties of mount^ ttoops which had 
hitherto been imposed on them, the cyclist tswnpanies in the 
infantry battalions were disbanded, and.-their. {>l^e taken by 
10 cyclist battalions specially trained lof^protecj^e work in 
large tactical, bodies. The regular generally 
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the pioneer in. the matter of c)*cluig. Infaa^ support for 
cavalry is a fundamental principle of the FreiKh doctrine of 
tactics, and this infantry support in so wril-roaded a country 
as France naturally takes the form of strong cyclist groups. 
The French military cyclists are equipped with a folding bicycle, 
which allows of cross-efcuntry mov^ement being undertaken 
without leaving the bicycles unguarded. In Germwiy very few 
military cyclists are maintained—one small section in each 
infantry or‘cavalry regiment. The field service regulations 
permit the grouping of these sections for united action as a 
company, but only under special circumstances. In Italy, 
however, whole battalions of tlie fast-moving light troops, 
Bersaglieri, have been within recent years provided with the 
cycle. 

Cyclists are mounted infantry in the strictest possible sense 
of the phrase. They possess over all horsemen the incalculable 
advantages of being able to make longer marches; for they ran 
cover 80 or 90 m. a day for several days;" of exemption from 
forage anxieties; of freedom from the necessity in action of 
leaving one third or one-quarter of the men to hold the horses; 
and of actual speed, an ordinary cyclist being able to move 
faster along a good road than a staff officer mounted on a 
thoroughbred. On the other hand cyclist troops can never be 
as free to move across country as horsemen; a cyclist column, 
owing to its speed and great length in proportion to its numbers, 
is peculiarly liable to surprise; and the condition of the roads 
or a strong head wind materially reduces its rale of marching. 

MOUNTFORT, WILLIAM (c. 1664-1692), Engdisli actor and 
dramatic writer, was the sun of a Staffordshire gentleman. 
His first stage appearance was with the Uoriet Garden rompany 
about 1678, and by 1682 ho was taking important parts, usually 
those of the fine gentleman. Mountfort wrote a number of plays, 
wholly or in part, and many prologues and epilogues. He 
married, in 1686, Susanna Percival (see Verbruggen, Mrs), 
the actress. Owing to jealousy of Mrs Bracegirdle’s supposed 
interest in Mountfort, Captain Richard Hill, an adventurer, who 
hud annoyed her with persistent attentions, accompanied by 
Charles, fifth Baron Mohun, murdered Mountfort in Howard 
Street, Strand, on the 9th of December 1692. Hill made hLs 
escape. Lord Mohun was tried bj' his peers and acquitted by 
a vote of 69 to 14. 

MOUNT GAMBIER, a town of Grey county. South Australia, 
305 m. by rail S.E. of Adelaide. It .stands on the northern base 
of the mountain of the same name, iui extinct volcano. It 
is a handsome town willi many fine buildings o£ wlute limestone 
and grey and red dolomite, which abound in the neighbourhood, 
the church of St Paul being the finest edifice of its kind outside 
Adelaide. The agricultural society hiui ;|f,good ^owgroand 
where two shows are held annually. T^ splendid lakes lie 
near the town—Blue. Lake, 160 acres in extent, and Valley Lake, 
97 acres, from the first of which the water-supply of the town 
is derived. Mount Gambler is the centre of one of the richest 
grain-growing districts in Australia. Pop. (1901), 3162', and 
including the suburbs, about 8000. 

MOUNT HOLYOKE COLLEGE, the pioneer institution in 
America for the higher education of women, situated in the 
village of South Hadley, Massachusetts, near Mount Holyoke. 
It was founded by Maiy Lyon (q.v.), and was chartered as Mount 
Holyoke Female Seminary in 1836 (opened in 1837), but the 
name was changed to Mount Holyoke (.ollege in 1895. Besides 
the recitation halls and laboratories there are the Dwight 
Memorial art building (1901), a libraiy building (1905), the 
John Pay.son WiUiston observatory, botanical gardens (1901), 
a gymnasium, a hospital, and seven residence halls. For under¬ 
graduates the college offers two years of work in prescribed 
courses in Latin, Greek, French, German, English^ hi^ory, 
Biblici literature, profane literature, physics, and chemistiy, 
and two years of work in elective courses; for graduates it offers 
one year of advanced work, including courses in education 
designed for those preparing to teach. To make college expenses 

• The loss of men by accidente to the machinw, punciutea, Ac., 
has been shown in manceuvrea to be nearly negligibla. 
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lighter and to ".promote a spirit of democracy.wul'Of cooaiilera-' 
tion for other} ’’ every student helps either m housework or 
in die academic departments. In 1908-1909 the college had 
ito iastructors and 748 students. 

HOtRiTJOY (or Montjoy), BARONS AND VIBOOUHTS. 
Sir Walter Bkmnt (d. lya) of Elvafton, Derbyshire, grandson 
of Sir Walter Blount, who was an adherent of John of Gaunt, 
succeeded his father, Sir Thomas Blount, as treasurer of Calais 
in 1460, becoming governor a year later as a rewasd for service 
rendered to King Edward IV. at the battle of Towton. Edward 
conferred on him rich estates forfeited by the earl of Devon; 
and in 1465 Blount was made lord high treasurer and created 
Baron Mountjny. This creation is noteworthy as one of the 
earliest examples of a baronial title not being of a territorial 
character; nor the title of a dignity already existing. Blount’s 
great-grandfather had married Isolda, daughter and heiress 
of Sir Thomas de Mountjoy, and the title was probably chosen 
to commemorate this alliance. 

William Blount, 4th Baron Mountjny (c. 1478-1534), was 
famous as a scholar and patron of learning. He was a 
pupil of Erasmus, who called him inter nobiles doctissimus. His 
friends included Colet, More and Grocyn. He held a command 
in the force sent to suppress Perkin Warbeck’s rebellion in 
1407. In 1513 he was appointed governor of Tournai, and his 
letters to Wolsey and Henry VIII. describing his vigorous 
government of the town are pre.served in the British Museum. 
He was present with Henry VIII. at the Field of the Cloth of 
Gold in 1520, and at the meeting with Charles V. in 1522. He 
had been master of the mint since 150(1, and chamberlain to 
Catherine of Aragon .since 1512. It fell to him in this office to 
announce to the (]ueen Henry’s intention to divorce her; he also 
signed the letter to the pope conveying the king’s threat to 
repudiate the papal supremacy unless the divorce were granted. 
Mountjoy, who was one of the wealthiest English nobles of 
his timi^died in 1534. His son Charles, 5th Baron Mountjoy 
(1516-1544). was also a patron of learning. 

Charles Blount, earl of Devonshire and 8th Baron Mountjny 
(1563-1606), lord-lieutenant of Ireland, grandson of the pre 
ceding, was the most notable of the later holders of the title. The 
favour which his youthful good looks procured for him from 
Queen Elizabeth excited the jealousy of the earl of Essex, and 
led to a duel between the two courtiers, who, however, soon 
became close friends. Between 1586 and 1508 he was much 
on the Continent, serving in the Motherlands and in Brittany. 
He joined Essex and Sir Walter Raleigh in their expedition to 
the Azores in 1507, his brother, Sir Christopher Blount (1565- 
1601), who was afterwards executed for complicity in ICssex’s 
treason, being also of the party. In lOoo Mountjoy went to 
Ireland as lord deputy in succession to Essex, where he succeeded 
in suppressing the rebellion of Hugh O'Neill, eiu-l of Tyrone, 
whom Essex had failed to subdue. In July i6oi Mountjoy made 
himself master of Lough Foyle, and in the following December 
he defeated O’Neill's .Spanish auxiliaries at Kinsale, and drove 
them out of the country. In 1602 the earl of Tyrone made his 
submission to Mountjoy in Dublin (see O’Neill); and on the 
accession of James 1. Mountjoy was continued in his office with 
the more distinguished title of lord-lieutenant. Returning to 
England, he was one of Sir Walter Raleigh’s judges in 1603; 
and in the same year he was made master of the ordnance and 
created earl of Devonshire, extensive estates being aJ.so granted 
to him. He died in London on the 3rd of April 1606. About 
1500 Mountjoy took as his mistress Penelope, wife of Lord Rich 
and sister of Ae earl of Essex. After the dcatli of her brother 
in 1601, Lady Rich was divorced from her husband in tlte 
ecclesiastical courts. Mountjoy, by whom she had already 
had several children, was married to the lady in 1605 by his 
chaplain, William Laud, afterwards archbishop of Canterbury. 
As he left no legitimate children the earl’s titles became extinct 
at his death. 

His eldest natural son by Lady Rich, Mountjoy Blount 
{c. 1557-1666), inherited a large property by his father's wilj, 
and was a favourite with James I. The family title was revived 
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in his favour in i<i8, when he was created Bhtai Houif^Dy, 
of Mountjoy Fort, Co. Tyrone, in the peerage of Ireland; and 
Baron Mountjoy of Thurveston, Derbytffiire, in the peerage of 
England. Ik 1628 he was further treated eari of Newport in 
thj Isle of Wight. In the some year he was appointed to oom- 
mand, with the rank of rear-admiral, the-expedition for the relief 
of Rochelle; in 1634 he was made master of the ordnance. He 
took the popular side at the beginning of the trouble between 
Charles I. and the parliament, and was an eager opponent (rf 
Strafford. When the Civil War broke out, however, Newport 
served in the royalist army, and took part in the second bfttle 
of Newbury in 1644. In January 1646 he was taken prisoner 
and confined in J..ondon on parole. He died at Oxford on the 
12th of February 1666, leaving two surviving sons, who in t6ni 
succeeded to the earldom of Newport and barony-of Mountjoy. 
Both titles became extinct on the death of Henry, the younger 
of these sons, in 1681. 

In 1683 Sir William Stewart (i653-t6()2), who owned 
large property in tlie counties of Donegal and Tyrone, and 
whose grandfather was created a baronet in T623, was riused 
to the peerage of Ireland as Baron Stewart of»Ramelton, Co. 
Donegal, and Viscount Mountjoy. Having served abroad, 
Mountjoy returned to Ireland in 1687, where he became brigadier- 
general. At the revolution he remained loyal to James 11.; 
but being a Protestant he was distrusted by Tyrconnel, the 
viceroy, and was removed with hjs troops from ].ondonderry 
to Dublin. When the gates of Londonderry were closed against 
James's representative, Tyrconnel sent Mountjoy and Robert 
Lundy with a force to the north. After negotiations which 
resulted in Lundy lieing admitted a.s governor to the city, 
Mountjoy was sent with Sir Stephen Rice to Paris to report on 
the state of affairs to James IL On their arrival. Rice acting 
on secret instructions, denounced Mountjoy as a traitor, and the 
latter was thrown into the Bastille, where he remained till 169a. 
He then went over to William III., and was killed at Stcinkirk 
on the 3rd of August 1692. 

William, 3rd Viscount Mountjoy (1709-1769), was in 1745 
created earl of Blcsington, his mother having been sister and 
sole heiress of (’harlcs, 2nd and last Viscount Blesington. On 
his death without issue in 1769 all his titles became extincL 
Anne .Stewart, daughter and heiress of Alexander Stewart, 
second son of the above-mentioned William, ist Viscount 
Mountjoy, married Luke Gardiner, vice-1 reasurer of Ireland; 
and her grand.son, Luke Gardiner (1745-1798), who inherited 
a large portion of the Mountjoy family estates, was created 
BaronMountjoy of Mountjoy, I Co. Tyrone (1789), and Viscount 
Mountjoy (1795), both in the peerage of Ireland; but on the 
death without male issue in 1829 of his son Charles John, who 
in 1816 was created earl of Blcsington, all these titles again 
became extinct. 

Thomas Windsor, or Hickman-Windsor (c. 1670-1738), 
.second son of Thomas, Lord Windsor de Stanwell, ist earl of 
Plymouth, was in 1699 created Viscount Windsor of Black- 
castle, in the peerage of Ireland. In 1712 he was created a peer 
of Great Britain with the title of Baron Mountjoy of the Isle 
of Wight, being descended in the female line from Sir Andrew 
Windsor (c. 1475-1543), ist Baron Windsor de Stanwell, who 
married Elizabeth Blount, sister and co-heir of Edward, and 
Baron Mountjoy of the first creation, who died an infant in 
1475. On the death of Thomas's son Herbert in 1758 the title 
of Mountjoy again became extinct; but it was revived in favour 
of John Stuart, earl of Bute, who married Charlotte Jane 
Hidkman-Windsor, Herbert’s daughter and sole heiress, and who 
in 1796 was oreated Viscount Mountjoy of the Isle of Wight, 
earl of Windsor, and marquess of the county of Bute, all of 
which titles are held by his descendant, the present marquess 
of Bute. 

See Sir Alexander Croke, The Genealogical Hgslory «/ the Croke 
family, originally named Le Blount (2 vols., Oxiord, 1823). For the 
Irish lord deputy, see also W. B. Devereux, Lives and Letters of the 
Devereux, Earls of Essex (2 vols., London, 1853); Fynes Moiyson, 
Itinerary (London, 1O17). Ako, G. E. C., Complete Peerage 
(London, 18B9). 
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■ommui+iCK, a niatket town of Queen’s County, Ireland, 
pleasantly situated on the Owenass (an affluent of the Barrow) 
which nearly encircles it. Pop. (1901), 340;. It is the terminus 
of a branch of the Great Southern & \Vestem railway, 7} m. 
N. of Maryborough and 58^ W.S.W. of Dublin. A brandy of 
the Grand Canal also reaches the town, providing water 
communication with Dublin, and with Waterford by the river 
Barrow. There are industries of malting, tanning, woollen and 
salt manufactures, and iron-founding. A settlement of Quakers 
has contributed largely to the prosperity of the town. A pro- 
virifcial school of the Leinster Society of Friends was founded 
here in 1796. 

MOUNT MORGAN, a municipality of Kaglan county, 
Qdbensland, Australia, 28 m. by rail S.S.W, of Rock¬ 
hampton. Pop. (1901), 6280. Railway communication was 
opened in 1898. ^ The town has been considered to stand on 
the richest gold site in Australia, the gold being very fine and 
pure. 

MOUNT S0RRE4 a market town in the Loughborough (Mid) 
parliamentary division of I.eiccstershire, on the river Soar, 7 m. 
N. of Leicester* Pop. (1901), 2417. The .Sileby station on the 
Midland main line lies li m. E. The position is beautiful, 
a steep hill, once crowned by a castle, rising above the well- 
wooded valley. At Basrow-ttpon-.Soah, 2I m. N. (pop. 2409; 
Barrow and Quom railway station), lime is worked extensively. 
The village of Quorndon or Quorn, i* m. iN'.W., is the head¬ 
quarters of the well-known Quorn hunt. Quorndon is an urban 
district (pop. 2173). 

MOUNTSTEPHEN, GEORGE STEPHEN, Baron (1829- ), 

Canadian financier, was bom on the 5th of June 1829 at Duff¬ 
town, Banffshire, Scotland, the sun of William Stephen and 
Elspeth Smith. He. was educated at the parish school, after 
which he was for a time a herd boy. In T850 he went to Canada 
and soon became a prominent business man in M ontreal. In 1878 
he joined with his cousin, Donald Smith (afterwards Lord 
Strathcona), in the purchase of the, St Paul & Pacific railway. 
'I’his led to his interest in the development of western Canada, 
and from 1881 onwards he was associated with his cousin in the 
construction of the Canadian Pacific railway, for his services 
in connexion with which he was in 1886 made a baronet, in 
1891 raised to the peerage; and in 1905 made G.C.V.G. In 
18M he left Canada, and thereafter- lived in England and 
Scotland. He gave lavishly to charity and education, and with 
Lord Strathcona built and endowed the Royal Victoria hospital 
at Montreal. 

MOUNT-TEMPLE, WILUAM FRANCIS COWPER-TEMPLE, 

Baron (1811-1888), English politician, second son of the 5th 
Earl Cowper, was bom at Brocket Hall, Hertfordshire, on the 
t3th of December 1811. He was educated at Eton,and entered 
the Royal Horse Guards, attaining the rank of brevet-major 
in 1852, His mother, Emily Mary, was sister to the prime 
minister, Lord Melbourne, whose secretary William Cowper 
liecame in 1835; in this year he entered parliament as member for 
Hertford, which he continued to represent until 1863. As_ 
commissioner of works (1860-1866) he carried the bills for the' 
Thames Embankment (1862), and for the new law courts 
(1863); but he is best known for the amendment, known as 
the “ Cowper-Temple clause,” which he introduced into the 
second reading of the Education Bill of 1870, that no catechism 
nor denominational teaching of any kind should be included 
in the religious instruction given in rate-aided schools. His 
mother, who married Lord Palmerston as her second husband, 
died in 1869, and under his stepfather’s will William Cowper 
succeeded to some of the Palmerston estates in Ireland and 
Hampshire, and assumed the additional name of Temple. He 
was M.P. for South Hampshire from 1868 until 1880 when he 
was raised to the peerage as Baron Mount-Temple of Mount- 
Temple, Sligo. He died at Broadlands, near Romscy, on the 
i6th of October 1888, He was twice, married, but left no 
children, the Palmerstott descending to the Hon. Evelyn 
Ashley (1836-1907), wni was under-secretary of stjrte for the 
colonies from 1882 to 1885. 
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MOUNT VERNON, a city and the county-seat of Jefferson 
county, Illinois, U 5 .A., about 75 m. E. by .S. of St Louis. Pop. 
(1890), 32,3.3; (1900), 5216 (in foreign-bom); (1910), 8007, 
It is served by the Chicago & Eastern Illinois, the Louisville 
Sc Nashville, the Wabash, Chester & Western, and the South¬ 
ern railways. It is the headquarters of the fourth appellate 
court district of the state. Mount Vernon was settled in 1819, 
incorporated as a village in 1837 and chtutered as a city in 
1872. Many of its buildings were destroyed by a cyclone on the 
19th of February 1888. 

MOUNT VERNON, a city and the county-scat of Posey county, 
Indiana, U.S.A., on the Ohio River, in the extreme south-west 
corner of the state. Pop. (1890), 4705; (1900), 5132, of whom 
892 were negroes and 262 were foreign-born. It is served by the 
Evansville & Terre Haute, the Louisville & Nashville, and the 
Evansville & Mount Vernon (electric) railways. The city is a 
trading centre for the surrounding farming regiqn. It has a 
valuable river trade, and various manufactures. The first settle¬ 
ment here was made in 1803, and in 1819 a town was laid out and 
named Mount Vernon. It became the county-seat in 1825, and 
was incorporated as a town in 1846 and chartered as a city 
in 1S65. 

MOUNT VERNON, a town of Linn county, Iowa, U.S.A., 
16 m. E. of Cedar Rapids. Pop. (1900), 1629; (1905, state 
census), 1664, Mount Vernon is served by the Chicago & North 
Western railway. It is the seat of Cornell College (Methodist 
Episcopal; coeducational), which was opened as the Iowa 
Conference Seminary in 1853, and was chartered in 1857 under 
its present name, adopted in honour of William W. Cornell 
(1823-1870), an iron manufacturer of New York city and a 
benefactor nl the institution. Cornell College include.s a col¬ 
legiate department, an academy, a conservatory of music, a 
school of art, a school of oratory and a summer school; in 1907- 
1908 it had 40 in.structors and 755 students. Mount Vernon 
was settled in 1842, was laid out in 1847, and was incorporated 
as a town in 1869. 

MOUNT VERNON, a city of Westchester r.ounty, in south¬ 
eastern New York, U,S..\., on the Bronx River and Eastchester 
Creek, 13 m. from the Grand Central station. New York City, 
Pop. (1890), 10,830; (1900), 20,346, of whom 5265 were foreign- 
born (many being Italians) and 516 negroes; (1910, census), 
30,919. It is served by the New York Central & Hudson River 
and the New York, New Haven & Hartford railways, and by 
electric lines to New York city, Yonkers, New Rochelle, &C. The 
city has various manufactures, but in the main is a residential 
suburb of N ew York; the finest residences are in the eastern, cen¬ 
tral and nortli-ea,stcrn sections, the last being known as Chester 
Hill; the foreign-bom clement is largely concentrated in the 
western part. Mount Vernon is in the township of Ea.stchester, 
which was settled from Connecticut in 1664, possibly in the hope 
of pushing Connecticut’s boundary nearer the Hudson. It was 
called “ fen Farms ” or East Chester. A parish of the same 
name was established in 1693, but was disallowed in England. 
About 1682 the “ Ten Farmers ” established a free school. 
In 1764 the foundations were laid of the present St. Paul’s 
(Protestant Episcopal), which was used through a part of the 
American War of Independence as a British militaiy' hospital. 
St Paul's churchyard dates back to the close of the 17th century. 
Along the White Plains road (now Lincoln Avenue) Washington 
retreated, pursued by General Henry Clinton, before the battle 
of White Plains in 1776. The city of Mount Vernon was founded 
in 1851 by several realty companies. The postal authorities 
objected to the name Monticello, originally used, and Mount 
Vernon was adopted instead. Mount Vernon was incorporated 
as a village in 1853 and was first chartered as a city in 
1892. West Mount Vernon was founded by the Teutonic 
Homestead Association and was annexed to Mount Vernon 
in 1869. 

See William S. Coffey, " East Chester," pp. 720-764 of vol, ii, of 
J, T, Scharf’s Huhry 0/ WesUketttr Cetmty, N.Y. (2 vols,,’Phila¬ 
delphia, i88fi). 
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MOMT VEUIOM, a city and the county-scat of Knox county, 
Ohio, U.S.A.,*on the Kokosing River, about 45 m. N.E. of 
Columbus. Pop. (1890), 6027; (iqoo), 6633 (339 being foreign- 
bom and 239 negroes); (1910), 9087. Mount Vernon ik served 
by the Baltimore & Ohio and the ('leveland, Akron & Columbus 
railways. The city is thf seat of th% state hospital for tuber¬ 
culosis, has a fine court-house, a public library, and various 
manufacturing establishments. Natural gas is found in the 
vicinity. Mount Vernon was laid out in 1805; it became the 
county-seat in 1807, was incorporated as a town in 1843, 
became a city in 1853. 

MOUNT VERNON, the former home of George Washington, 
in Fairfax county, Virginia, U.S.A., on the Potomac River, 
IS m. below Washington, D.C., reached by steamer from Wash¬ 
ington and by electric railway from Alexandria, Virginia. The 
mansion-house, which is the centre of interest, stands on a 
bluff overlooking the river. The house is built of wood, but the 
siding is of vfide thick boards so panelled as to give the appear¬ 
ance of cut and dressed stonework. The rooms contain much 
of the furniture which was in them when they were occupied 
by General Washington and his family; and the furniture that had 
been lost has been in part replaced by other furniture of historu 
interest and of the style in use in Washington’s day. In the 
main hall hangs a glass casket containing the key to the Bastille 
which Washington received from Lafayette in 1790. From 
each end of the house a curved colonnade and a pavement lead 
westerly to a row of out-buildings which partially enclose a 
bowling green and spacious lawn with shaded drives and walks, 
and beautiful gardens (with trees planted by Washington, 
I'ranklin, Jefferson, Lafayette and others). A short distance 
south-west of the mansion-house and between it and the wharf 
is a plain brick tomb, which was built by Washington’s 
direction on a site chosen by himself, and contains the remains 
of Washington and Mrs Washington (removed to this tomb 
from the old family vault in 1831), and of about thirty relatives 
—members of the Washington, Blackburn, Corbin, Bushrod, 
Lewis and Custis families. 

The estate, originally called “ Little Bunting Creek Planta¬ 
tion,” was devised in 1676 by John Washington (the first of 
the family in Amerii'a) to his son, Lawrence, who in turn devised 
it to his daughter, Mildred, by whom (and her husband Roger 
Gregory) it was deeded in 1726 to her brother Augustine (George 
Washington’s father). On Augustine’s death (1743) it passed 
to Lawrence (George’s half-brother), who built in 1743 the villa 
which forms the middle portion of the present mansion-house 
and named the e.state Mount Vernon, in honour of his former 
commander, Admiral Edward Vernon (1684-1757). l.awrence 
left it (1752) to his widow Anne Fairfax (who in the same year 
married George Lee) with the proviso that it should pass at her 
death to George Washington, who meanwhile rented the estate, 
gaining full possession at her death in 1761. In 1784-1785 he 
enlarged the villa into the mansion-house with its present 
dimensions by building an addition at each end, erected several 
of the out-buildings, and adorned the grounds, all according 
to his own plans and specifii ations. At General Washington’s 
death (1799) Mount Vernon passed to his widow; at her death 
(1802) it passed to his nephew, Bushrod Washington, and at 
Bushrod Washington’s death (1829) to his nephew John Augus¬ 
tine Washington, who devised it in 1832 to his widow, by whom 
it was devised in 1835 to their son John A. Washington. This 
last was authorized by his father’s will to sell the estate to the 
United States government, and in 1847 offered the property for 
$100,000, but the ofier was refused. In i860 the mansion-house 
and 200 acres of the original estate, fast falling into decay, were 
bought for $200,000 (much of which had been raised through 
the efforts of Edward Everett) by the Mount Vernon Ladies’ 
Association of the Union. This association under its charter 
(1856) bound itself to restore the estate as far as possible to the 
condition in which it was in the lifetime of Washington and to 
keep it sacred to his memory, and Virginia agreed to exempt it 
froOTtaxation as long as these terms were fulhlled. 

See B. J. Lossing, The Home of Wathington; or. Mount Vtmon 
and its Assoctattons (Hartford, 1870), 
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MOURNING (from the verb “to mourn," t8 be sonowful, 
O.Eng. mttman; cf. O.H.G. mcmin, GotlL mauman, to be 
anxious, O.N. moma, to pine away; by some referred to root 
seen in Gr. isiptfiva, sorrow, by otben to root mtr-, to die), the 
expression of grief or sorrow particularly for the dead; more 
specifically the outward or conventional signs of such grief. 
The public exhibition of this grief for the dead has taken 
various forms among different races and in different ages, from 
shaving of the head, or allowing the beard and hair to grow, 
from disfiguring the face and uttering loud wailing cries, to the 
wearing of clothes of a particular colour, now among Western 
races usually black, and to the purely conventional custom of 
using black-edged note-paper, cm-ds, &c. (See further Funeral 
Rites.) • 

MOUSE, in its original sense probably the name of the semi- 
domesticated house-mouse {Mus musetdus), the type of the 
genus Mus and of the family Muridae. Zooldgically, there is no 
distinction between mice and rats; these names being employed 
respectively for most or all of the smaller and larger “ mouse¬ 
like ” and “’rat-like ” representatives of the Muridae, whether 
they belong to the genus Mus or not. It is true indeed that in 
zoological nomenclature some of these are distinguished as 
“ voles ” (see Volk), but this is not in accord with popular 
usage, where such creatures come under the designation either 
of water-rats or field-mice. The distinctive charactsrs of the 
! typical mice (and rats), i.e. those, included in the genus Mus, 

I are dealt with in the article Rodkntia. With the exception of 
Madagascar, the genus Mus ranges over practically the whole 
of the Old World, having indigenous representatives even in 
Australasia; while the house-mouse, with man’s involuntary 
aid, has succeeded in establishing itself throughout the civilized 
world. The following is a brief notice of the species of true 
mice (that is to say, those generally included in the genus Mus) 
inhabiting the British Isles. These are three in number. M. 
musetdus, the house-mouse, originally a native of Central Asia, 
has spread to all the inhabited parts of the globe. M. sylvaticus, 

S the wood or long-tailed field-mouse, is a species common in many 
parts of England, often taking to barns and out-houses for 
shelter during the winter. It is of about the same size and pro¬ 
portions as M. musculus, but of a bright reddish-grey colour, 
with a pure white belly. M. minutus, &e harvest-mou.se, is the 
smallest of the European mice, seldom exceeding 2^ or 3 in. in 
length; and of a yellowish-red colour, with comparatively short 
ears and tail. It lives entirely away from houses, commonly 
taking up its abode in wheat or hay fields, where it builds a 
round grass nest about the size of a cricket-ball, in which it 
brings up its young. Its range extends from England to Japan. 
In regard to the first it is noteworthy that house-mice isolated 
on a small sandbank near Dublin have developed a special 
colouring of their own; also that distinct local varieties, 
M. musculus muralis and M. m. faeroensis, inhabit respectively 
St Kilda and the Faeroes. In Central Asia there exists a wild 
mouse (M. baeirianus), and likewise a second species (M. wagneri), 
with the habits of a house-mouse, both of which are closely 
allied to M. musculus-, while there is a third kind {M. genlilis), 
also nearly related, in the deserts of North Africa. According 
to Major G. E. H. Barrett-Hamilton it is probable that M. 
bactrianus and M. musculus arc respectively desert and house 
modifications descended from some Central Asian ancestor 
more or less nearly alUed to M. uiagneri. As regards the other 
two British species, it must suffice to say that there are several 
local races of each; Mus sylvaticus being represented by several in 
the British Isles, although there is but one British representative 
of M. minutus. It may be added that by some naturalists both 
M. sylvaticus and M. minutus are separated from Mus as 
Micromys. 

See G. E. H. Barrett-Hamilton, " Note on the Harvest-Mice of 
the Palaearctic Region,” Annals and Magasine of Nat. History 
(April i8m) ; ” On the Species of the genus*jifus inhabiting St 
Kilda,” Proc. Zool. Soc. (London, 1899); "On Geographical and 
Individual Variation in Mus sylvaticus and its Allies.” op. sit. 
(iqoo); W. E. Qarke, " On Forms of Mus musculus, with Description 
of a New Subspecies from the Faeroe Islands," Proc. Roy. Phys. Soc. 
(Edinburgh, 1904), vol. xv. * (R. L.*| 
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■ODSffi-BlRU (Dn. MuistoRd), the nwoe by which in 
ri q> A Colony and Natal the members of the genus Coitus of 
M. J. Brisson are known—pfobably from their singular habit 
of creeping along the boughs of trees with the whole tarsus 
apphed to the branch. By the earlier systeinatists, Coitus 
was placed among the Fringilhdoo^ but the investigations of 
J, Murie and A. H. Garrodonits internal structure showed that 
it was not a true Passerine, and it is now placed in a separate 
family, Coiiidae, amongst Coraciiform birds, near the trogons 
and swifts The Coliiduc are sm^l birds, with a rather 





Mouse-Bird. 

finch-like bill, a more or less rrested head, a very long tail, and 
generally of a dun or slate-coloured plumage that sometimes 
brightens into blue or is pleasingly diversified with white or 
chestnut. They feed almost wholly on fruits, but occasionally 
take insects, in quest of which they pass in bands of fifteen or 
twenty From tree to tree. Seven species are believed to exist, 
all belonging to the Ethiopian region (of which the Family is 
one of the most characteristic), and ranging from Abyssinia 
southwards. Three species inhabit Cape Colony. (A. N.) 

MOVSSOROSKY, MODESTE PETROVICH (i 835 -t 88 i), 
Russian composer, was bom at Karevo, government of Pskov, 
in March 1835, and entered the army at an early age. He came 
of a musical family, and was himself a talented amateur, and 
an acquaintance w'ith Balakirev and Dargomijsky led him to 
more serious study of composition, so that in 1857 he left the 
army and devoted himself to music, though this step entailed 
his earning his living as a government clerk and a prolonged 
period of poverty. His greatest opera, Boris Codounoo, based 
on Pushkin’s drama, was produced in St Petersburg in 1874, 
and on it his reputation stands as one of tlie finest creative 
composers in the ranks of the modem Russian school. He ato 
wrote a number of songs and orchestral works, of a realistic 
national type. In later life he suffered much from ill health, 
and died in St Petersburg on the i6th (a8th) of March 1881. 

MODSTACHE, or Mustachio, the hair worn unshaven on 
the upper lip (see Beard). The spelling “ moustache,” now 
the most common in English usajife, is the French form of Ital. 
mustachio, aii adaptation of a Doric dialectical /twrraf, upper lip, 
also hair on the lip; this is generally taken to be a variant 
of fuftn-of, jaws, mouth, connected with /Kuroodw, to chew; 
cf. “mastic,” chewing-gum, and “ masticate,” to chew. 

MOUSTERIAN, the name given by the French anthropologist 
G. de Mortillet to the second epoch of the Quatema^ Age, and 
to the earliest in Vs system of cave-chronology. It is so named 
from a cave (Le Moustier), on the right bank of the V6iAre, an 
•affluent of the Dordogne, above Lea Eyzies and Tayao, which 
has, yielded typical petowlithic implements. The epoch was 
chareclerueii by cold wet dimate, by the supposed existence 


of Man of the (Worn type, that is, nearly u doUctooephakrae as 
the Neanderthal type, but with superciliary odges flat, sad 
frontal, bones high, by the occurrence of the musk-ox, the 
horse, the cave-bear, Rhinoceros tichorhinus and the mammoth. 
The typical implements are flint points or spear-heads, left 
smooth and flat on one side, as struck from the cave, pointed 
and ^ged from the other side; a scraper treated in the same 
way, but with edge rather upon the side than at the end, as in 
the succeeding Solutrian and Madelenian epochs. Rehes of 
the Mousterian age have been also found in Belgium, southern 
Germany, Bohemia and southern England, some of the “ finds ” 
including human remains. 

MOOTH AKD SALIVARY GLANDS. The mouth (A.S. 
mu’s), in anatomy, is an oval cavity at ^ beginning of the 
alimentary canal in which the food is masticated. The oj^ning 
is situated between the lips, and at rest its width reaches to 
the first prcmolar tooth on each side. 

The lips (A.S. Bppa) arc fleshy folds, surrounding the opening 
of the mouth, and are formed, from without inward, by skin, 
superficial fascia, orbicularis oris muscle, submucous tissue, 
containing numerous labial gl.ands about the size of a mall pea, 
and mucous membrane. In the deeper part of each lip lies the 
coronary artc*ry, while in the mid-line is a reflection of the 
mucous membrane, on to the gum forming the fraenum labii. 

The checks (A.S. ceace) Jorm the sides of the mouth and are 
continuous with the lips, with which their structure is almost 
identical save that the buccinator muscle replaces the orbicularis 
oris and the buccal glands the labial. In the subcutaneous 
fascia is a di.stinct mass of fat, specially large in the infant, 
whirh is known as the sucking pad. On the buccal surface of 
the cheek, opposite the .second upper molar tooth, is the papilla 
which marks the opening of the parotid duct, while, just behind, 
are four or five molar gknds, larger than the buccal, the ducts 
of which open opposite the last molar tooth. Tlte mucous 
membrane of the cheek, like that of the rest ol the mouth, is of 
the stratified squamous variety (see Epithelial i issues) and 
is rcficrteci on to the gums. 

The gums (A.S. gdma) consist of mucous membrane connected 
by thick fibrous tissue to the periosteiun of the jaws. Round 
the base of the crown of each tooth the membrane rises up into 
a little collar. 

The vestibule of the moutii is the space between the bps and 
checks superficially and the gums and teeth deeply, it. commu¬ 
nicates with the true cavity of the mouth by the clefts between 
the teeth and by the space behind tJie last molar teeth. 

The roof of the mouth is concave transversely and antero- 
posteriorlv, and is formed by the hard and soft palate, ^ The hard 
palate consists of mucous membrane continuous with that of 
the gums and bound to the periosteum of the palatine processes 
if the maxillae and pakte bones by firm fibrous tissue. In tlK 
mid-line is a slight ridge, the palatine raphe, which ends m 
front in a little eminence called the palatme papilla, marking 
the position of the anterior palatine canal. From the anterior 
part of the raphe five or six transverse ridges or rugae of the 
mucous membrane run outward. (For a description of the soft 
palate see Pharynx.) 

The floor of the mouth can only be seen when the tongue is 
raised, then the reflection of tile mucous membrane from the 
gums to it is exposed. In the mid-line is a prominent fold 
wiled the fraenum linguae, and on each side of this a sublingual 
papiUa, on to the summit of which tlic duct of the submaxillary 
gland opens. Running outward and backward from this is a 
ridge cailed the plica sublingualis, which marks the upper edge 
of the sublingual gland, and on to which most of the ducts of 
that gland open. (For a description of the Tongue and the 
Teeth see special articles on those structures.) 

The salivary glands are the parotid, submaxillary and rw- 
lingual, though the small scattered glands such as the labial, 
buccal, molar, lingual, &c., probably have a similar function. 

The parotid gland (Gr. rrapi. beside, oit, ear) is the largMt oi^ese 
glands, and is situated between the ear and the ramus rftlM^n- 
dJMe. In a transverse secHon tlirongh the head about the les-d of 
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tbt Math ttie gisad looks omm or lass triangdlaT, Its outer 'wall or 
base Mnc bovided by the puotid fascia, its anterior by the jaw, 
an4 its -postetior by the mastoid process and sterno mastoid muscle. 
Where the anterior and posterior walls meet to form the apex is 
the styiotd process. Above the g^nd reaches to the zygoma, and 
below to the level of the angle of the jaw, where a strong process 
of tbs deep cervical fascia, called tho tiylo-mandibular ligamnti, 
separates it from the snbmaxiUary gland; indeed the parotid is 
often described as lying in a bag formed by deep cervical fascia. The 
ontline of the gland is obscured by several processes, one of which, the 
facial lobe, runs forward, superficial to the roasseter muscle, accom^ 
panying the duct. A separate part of this is called the sact'a paro- 
luUs; another, known as the pterygoid lobe, passes forward, deep to 
the ramus of the jaw, to the .space between the two pterygoid muscles. 
A third wraps round the front of the styloid process and may be 
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Kii* 1.—The Salivary Glands and their Ducts. 

The greater portion of the body ui tlie mandible has beeu removed 
to expose the sublingual and the deeper parts of the submaxillary 
glancfs. Four ducts ot the sublingual gland are shown opening 
on the floor of the mouth over the gland, a tilth is shown opening 
into the anterior end of Wharton's duct. The course of Wharton’s 
duct is shown by a dotted Hue. 

termed the pve-styUnd lobe, while a fourth, the posl-styloid, insinu¬ 
ates itself behind that process. The upper part of the pre-styloid 
lobe sometimes reaches the back part of the glenoid cavity, and 
is then called the glenoid lobe. All these processes, however, are 
very variable, and depend a good deal on the position of the head 
and neck. The facial nerve, the temporo-maxiUary vein, and the 
termination of the external carotid artery, among other structures, 
are embedded in the gland. The parotid duct (Stensen's duct) 
crosses the upper part of the masseter and then pierces the buccinator 
on its way to the mouth; it is about 2 in. long. Its position is 
described in the article on Anatomy {Superficial and Artistic), 
and its opening in the earlier part of this article. 

The suhmaxtllarv gland hes deep to the posterior half of the bodv 
of the lower jaw; it is about the size of u walnut, and has an ex¬ 
ternal, internal and inferior surface. The external surface rests 
against the submaxillary fossa in the jaw, the internal is in contact 
with the mylohyoid and hyoglosaiis muscles, while the inferior is 
subcutaneous. The whole gland is enclosed in a sac of deep cervical 
fascia, while a process, from which the duct arises, passes deep to 
the mylohyoid. The facial artery is omljedded in the upper part 
of t^ giand. The submeexiUary duct (Wharton's duct) runs forward 
to tfie sublingual papilla idready mentioned. 

The suiliugual gUmd is placed further forward than the sub- 
maxillary; it is like an almond in shape, though larger; its outer 


flattened saiiace rfiito agaiast the tubliiipial imna in the lower 
jaw, while the inner one is in contact with .the genio-hyoglouuB 
muscle, the submaxillary duct and the Ungual nerve. Its upper 
edge forms the sublingual fold {piifa sublingudlid) in the mucons 
membrane of the mouth, and along this its ducts, which are small 
and numerous, open ; these are sometimes called the ducts of Siviui, 
blit the term " sublingual ducts " is sin^ler and more expressive. 
OccasionaUy an anterior sublingual duel {duct of Bartholin) opens 
with ot into the submaxillary duct. 

Embryology, 

The fore-gut (see Alimentary Canal) at first ends blindly, 
ventral to the region of the hind brain, while in front of it it the 
overhanging fore-brain. Wlien the lieart developu, ventral t^tbe 
foro-gut, it also projects forward toward the iore-braln, so that a 
transverse cleft, without any lateral boundaries and lined by ecto¬ 
derm, is left between these two structures. This is the stomato- 
daeum or primitive mouth, the ectoderm ot which rests agiflnst 
the entoderm of the fore-gut to form the buccu-pharyngeal meusbrane, 
and so separates the two chambers. The position of'tUs membrane 
docs nut correspond to the fauces or hinder jimits of the adult 
mouth, but is much more oblique, so that the front part of the 
roof of the pharynx is formed by stomatodaeum while the greater 
part of the floor ot the permanent mouth is fore-gut. During the 
third week llic membrane disappears, and it is probable Uiat to 
its early atrophy is due the fact that no traces of it can be seen in 
the adult. Growing down from tlic region of thei fore-brain is the 
fronto-nasal proces.s, which forms the nose and the middle piece of 
the upper lip, while the lateral parts of the mouth are closed in by 
two processes, on each side of which the lower or mandibular 
prnex'ss rapidly meets its fellow in the mid-line to form the lower 
|aw and lip, thus separating the heart from the mouth cavity. 
The ujrper or maxillary process grows inward more slowly, but at 
last joins with the fronto-nasal proie.ss, and in the adult the lines 
of union arc seen on each side as ridges of skin which run down 
from the nostril to the margin of the lip, and enclose that slightly 
depressed vertical gutter to which the term phillrum is given. 
Hesides forming the pliiltrum tho fronto-nasal process is responsible 
lor that part of the roof of the mouth wliicfi corresponds to the 
premaxiUary bones, an area marked nut by lines drawn on each 
side from between the lateral incisor and caiiine teeth to the pala¬ 
tine papilla. At first the cavities of the mouth and no.se are one, 
but they are later divided by the palatal processes, which grow in 
like shelves from the maxillary processes and meet in the mid-line. 
The submaxillary aud sublingual salivary glands develop as solid 
outgrowths of the buccal epithelium which are canalized later, 
while the parotid'according to llammar {Archie, f. mihr. Artat. 
LXl., igoz) appears first as a groove. The parotid is ectodermal 
in origin, all the others entodermal. 

Fur further details and lifcralure see Quoin's Anal. voL L (London. 
igo8); j, P. McMurrich, Development of the Hunion Body (London, 
lyo?); 0 . Hertwig, Handhuch der Entwickelungslehre Th. II. (Jena). 

Comparative Anatomy. 

In the ucraiiia (ampliioxus) the mouth is developed on the left 
.side and gradually shifts to the mid-line; later an extra chamber, 
the oral hood, is formed in front of it, the external opening of 
which is provided with bristle-iikc cirrhi, so that in the adnlt 
the mouth is merely an ajwrture in the velum or membrane which 
separates the oral hood from the pharynx. 

In the cyclo.stomala (lamprey.s and hags) the mouth is a suctorial 
organ, and resembles a funnel, the narrow end oi which ojicns into 
the pharynx. It is always open and is provided with homy teeth 
and a tongue. At this low stage of tiic vertebrate scale no jaws 
have yet appeared, but in the larval lamprey (amroocoeles) an 
oral hood, resembling that of amphioxus, is present. In the fishes 
jaws arc present and the mouth can be closed at will. In the 
ciasmobranchs (sharks and rays) the opening is crescentic and 
situated well on the ventral surface of the head, but in other fishes 
it is at the anterior end of tlic body. Until the dipnoi (mud fish) 
arc reached there is no communication between the mouth and 
the nose, but in these fishes the internal or posterior nares ojien 
into the front part oi the roof of the month, thus adapting them to 
air-breathing. In the Amphibia the mouth has usually an enormous 
gape, and the position of the posterior nares resembles that of the 
dipnoi. It will be noticed that at this stage ol pUylogeiiy the con¬ 
dition resembles that of the ontogeny of man before the palatal 
processes appear. The premaxiUary part of the fronto-nasal 
process separates the nasal cavity from the mouth in front, but 
behind that the cavity is the rudiment of the mouth and nose which 
DO palate has yet appeared to separate. In Reptiles the hard 
palate appears, and henceforward the digestive and respiratory 
tracts only form one passage in the pharynx. In mammals definite 
lljis provided with muscles first appear, though the Monotremes 
have such specialized mouths that tips are not found in that order. 
Many monkeys have the vestibule enlarged Sto form the cheek 
pouches. (F. P.) 

Surgery of the Mouth. 

In surgical operations upon the interior of the mouth which 
are likely to be accompanied with much bleeding, it is much the 



946 


MOUTHPIECE 


custom now Whave the patient lying upon,.his back, with the 
head hanging over the end of the table, so that the blood may 
sink into the dome of the pliarynx and escape by the nostrils, 
instead of running the risk oi finding its way into the windpipe 
and lungs. (See Cleit Palate.) 

Mumps .—Inflammation of the parotid gland is apt to oedur 
as an epidemic, children being chiefly attacked. The disease, 
which is highly infectious, is called mumps, and is associated 
with much swelling below and in front of the ear, or cars. There 
is stiffness of tlie jaw and there is a difficulty in swallowing. 
There is slight local tenderness, and the temperature may, per¬ 
haps, run up a degree or two. For the sake of others, the child 
should be kept away from school for three or four weeks. 

Salivary Sometimes a deposit of phosphate and 

carbonate of jime slowly takes place from the saliv.!, and gives 
rise to the formation of a small concretion in the duct of one of 
the salivary glands. When the concretion blocks the duct, 
so that the saliva is unable to find its way into tire mouth, a 
fluid swelling forms behind the blockage, giving rise to incon¬ 
venience and unsightliness. The swelling is at its greatest 
during a meal,,when the secretion of the saliva is necessarily 
rapid; subsequently it disappears, recurring, however, at the 
next meal-time. In many cases the patient is conscious of the 
fact of there being a hard, movable “ kernel,” the size, perhaps, 
of a barl(;ycorn, a cherry-stone or even of a small almond, in 
the course of the duct. In the removal of the calculus every 
endeavour should be made to effect its escape into the mouth, 
as, if the skin were incised for its extrartion, the wound might 
refuse to heal, a salivary fistula resulting. (P- O *) 

MOUTHPIECE (Fr. embouchure] Gcr. Muiuistiick] Ital. 
bocchino), in music, that part of a wind instrument into which 
the performer directs his breath in order to induce the regular 
scries of vibrations to which musical sounds are due. The 
mouthpiece is cither taken into the mouth or held to the lips; 
by an extension of the meaning of the word, mouthpiece is also 
applied to the corresponding part of an organ-pipe through 
which the compressed wind is blown, and containmg the sliarp 
edge known us " lip,” or the reed necessary for the production 
of sound. The quality of a musicnl tune is due primarily to the 
form nr method of vibration by means of which sound-waves 
of a distinctive character are generated, each consisting of a 
pulse or half-wave of compression and of a pulse of rarefaction; 
the variety in the quality of tone, or “ timbre,” obtainable in 
various wind instruments is in a great measure due to the form 
and construction of the mouthpiece, taken in combination with 
the form of the column of air within the tube and consequently 
of the bore of the latter. The principal functions of the mouth¬ 
piece are (i) to facilitate the production of the natural harmonic 
scale of the instrument; (2) to assist in correcting errors in 
pitch as the ear directs; (3) to enable the performer to obtain 
the dynamic variations whereby he translates his emotional 
interpretation of the music into sound. Mouthpieces, therefore, 
serve as a means of classifying wind instruments. Tliey fall 
into the following divisions:— 

I. The syrinx or pan-pipe mouthpiece consists merely of the 
open end of the tube cuross (not into) which the player directs 
his breath in a current which impinges obliquely against the 
sharp edge of the pipe, producing the series of shocks or pulses 
required in the air stream from his lips; this in turn, when 
in a state of vibration, serves to generate the sound-waves 
witliin the pipe. This principle was embodied in the nay, or 
long oblique flute of the ancient Egyptians, which was probably 
the first mouthpiece discovered and put into practical use by 
prehistoric man. A modification of this principle has been 
applied to the transverse flute (?.».), in which the air stream or 
ex(^ng current is directed across a lateral hole in the head 
joiatei the instrument. 

whistle rjouthpiecc is based on that of the flute with 
thi^nodification, that the air current, instead of being com¬ 
pressed by the lips of the performer and then directed through 
ambient air to break against the sharp edge of the lateral hole, 
is compressed mechanically in passing through a narrow channel 





so constructed within the mouth|iiece that the stream of air 
impinges with force against the sharp edge of a Sp cut into the 
pipe pelow the channel. The principle of the whistle mouth¬ 
piece has been applied with shght modifications to a variety 
of instruments such as the recorder (?.e.) family in England 
(Ys. fiute i bee, flute doStce, fi&te anglaise; Ger. Schnabelfiote, 
Plockfldte] Ital. fiauto dolce, in which'the channel assumes the 
form of a beak, the flageolet (g.v,), the penny whistle, &c. All 
these whistlet or Apple pipes have at all times enjoyed great 
popularity owing to the ease with which they can be played.* 

The flute or flue-work of an organ is the result of the adapta¬ 
tion of the same principle to both open and stopped pipes (fig. i). 
Compressed air is fed in at an even pressure 
through the foot AB, and passing through 
the slit or channel EC, impinges with force 
against the lip D, producing the requisite 
scries of pulsations in tlie pipe FF. By thus 
elimination of the human element in the 
organ, all possibility of communicating the 
emotion of the performer becomes impossible. 

With a rigid mouthpiece any increase in wind 
pressure would affect the pitch, causing the 
note to become unsteady or to jump to the 
harmonics; the result could in no case be a 
crescendo. 

3. Reed Mouthpieces. —There are three 
kinds of reed mouthpieces: the double, the 
single or beating, and the free reed. The 
function of the reed, a term originally applied 
to part of a stalk of the Arundo donax or 
sativa, but now extended to any vibrating 
tongue of wood or metal, is to break up an 
exciting current of air, otherwise flowing in an 
uninterrupted even stream, into regular beats 
or pulses, corresponding with the beats or 
vibrations of the reed. Reeds proper or 
wooden vibrators, being flexible, are com¬ 
pelled to vibrate synchronously with the 
column of air within the tube and to ac¬ 
commodate their frequency of vibration to 
the length of the tube as it varies according 
to the lateral holes which remain open.^ 

A. The double reed is the nio.<it primitive and 
probably the oldest of the reed mouthpieces; it 
was used by the ancient Egyptians.’ A straw | —Diagram 
flattened at one end and in.serted into a pipe of a flue-pipe, 
having at the mouthpiece end tlie same diameter 
as the strtiw contains all the rudimentary features of the double- 
reed mouthpiece common to the members of the oboe family, i.«. 
cor anglais, bassoon, contra-fagotto, to the .sarrusophonc, and to 
the chaunter of the bagpipe. The earliest Greek aulos {g.v.) wa,s 
probably played by means of a double reed, since the mouthpiece 
was known as ^•C'yo!, signifying a pair of like things. The oboe 
reed (fig. 2) is made from two pieces of reed stalk, flattened and 
thinned at the end and bound together with waxed thread, thus 
forming a tube with a constriction in the middle, above which the 
section is oval and below circular. 

A double-reed mouthpiece may be enciosed in an air-chamber 
or reservoir, as in the 16th-century cromome {g.v.), in the chauntur 
of the bagpipe {g.v.), in the reeds of organ-pipes, and in certain 
instruments popular in France during the 17th century known as 
" hautbois de Poitou." In ail of these the air-chamber is supplied 
with compressed air by the mouth of the performer, whose h[i8 do 
not come into contact with the reed, a method which makes the 
production of harmonics impossible, and thus restricts the natural 
scale. As soon as the practice of over-blowing, i.e. the production 
of harmonics by increased pressure of breath accompanied by a 
proportioned tension of the Ups, became known, the air-chamber 

' See Rev. F. W. Galpin, " The Whistles and Reed Instruments 
of the American Indians of the North-West Coast," Proc. Musical 
Assoc. (1903-1904), p. iij, lyith illustrations. 

’ See Victor Mahillon, EUnunts d'acoustigut musicale (Paris, 
1873), PP- ib; and 83. 

’ A case excavated in Egypt was found to contain two pipes, 
and in addition five pieces of reed without bore or holes, and three 
pieces of straw suitaole for making double-reed mouthpieces., See 
victor Loret, " Les Flfites igyptiennes antiques,” Journal asiSHque 
(Paris, 1889), [8], xiv. pp. H9, *00, aor (note), toy, an and ai?. 
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It ir certain that the ancient Greeks obtained the fuU 
compass oi the aulos by overblowing, since the 
process by which a modem performer on the oboe 
or clarinet obtains the hatmonic.s is described by 
Aristotle ‘ and others." 

The vibrating length oi the reed is controlled 
by taking the latter more or less deeply into the 
mouth and by varying the pressure oi the lips 
upon if; the shorter the free end the higher the 
pitch oi the note or harmonic S|bt^M. The 
action of the lips on the reed is imitated to 
some extent in reed organ-pipes by moans oi 
a tuning-wire, with the difference that, the lips 
being mobile, different notes can be obtained 
from the same pipe, whereas in the organ each 
reed is adapted to its own pipe and gives one 
note only. 

B. The heating- or single-feed mouthpiece, also 
known as the clarinet mouth]uece, is likewise of 
great antiquity; the principle is the same mi that 
of the modern Egyptian arghoul (j.e.), which has 
been traced once at least in the hieroglyphics and 
in a fresco from the tombs at Saqqara.-' The 
mouthpiece of the arghoul is the primitive form 
of beating-reed known popularly in rural dis¬ 
tricts as a " squeaker." A lateral sUt is made in 
a piece of reed and a httle tongue is detached 
by shtting the reed back from the sUt towards 

2 _Oboe ® knot. The breatli causes the reed-tongue to 

doublc-reed <=l“s>^ ““d open the aperture at regular intervals, 
mouthpiece, and tlie exciting agent here acts by means oi 

^ a series of concussions. The metal vibrator 

known as the beating-reed of organ reed-pipes is similarly con¬ 
structed, except that the longue is a separate ])icce of metal fixed 
by means of nuts over an a])erture, the vibrating length being regu¬ 
lated by means of a tuning-wire (see Free Keep Vibrator). The 
clarinet mouthpiece (tig. 3) has the appearance of a beak with the 
point bevelled and thinned at the edge to 
correspond with the end of the reed, shaped 
hke a spatula. The underpart of the mouth 
piece is flattened in order to form a table lor 
the sup])ort of the reed, which is adjusted 
thereon with great nicety by means of a 
ligature or metal band fastened by screws. 
A longitudinal aperture 1 in. long and } in. 
wide, communicating with the bore, is cut in 
the table and covered by the reed, so that 
the only opening is at the point, where for 
the distance of ^ to ^ in. the reed is thinned 
and the table curves backwards, leaving a 
gap of about 1 nmi. between itself and the 
reed-tongue (for the Bb clarinet). The curve 
of the table and the dimensions of the gap 
are therefore of considerable imfiortance. 
The reed is set in vibration by the breath 
of the performer, and being flexible it beats 
against the table, alternately opening and 
closing the gap, and producing, as already 
mentioned above, a series of concussions in 
harmony with the vibrations of the air- 
column within the tube, according to the 
Icugth determined by the opening of the 
lateral holes and keys. 

C. The tree-reed, illustrated under Free Keed VinRATOR, is 
similar in construction to the beatingvreed, but the metal vibrator 
is cut sUghtly smaller than the aperture, through which it passes 
freely, alternately opening and closing it without concussion and 
with complete elasticity. The main difference in practice between 
these two outwardly similar reeds is a very important one. The 
reed being free remains uncontrolled, and increased pressure of 
wind therefore produces not an harmonic overtone but a crescendo. 
The principal use of the free-reed is in the harmonium (y.e.) and in 
the reed-work of organs on the continent of Europe. In English 
organs the beating-reed is almost universal. The frre-rced is 
further used in the Chinese cheng (?.«.), through which it became 
known ■ in Europe in the i8th century, and in the accordion, 
concertina and mouth-organ, under which headings its acoustic 
properties are more fully discussed. 

4. Cup-Mouthpieces.—Bx&ss wind instruments are played by 
means of cup or funnel-shaped mouthpieces, generally made of 

’ See De audit, p. 804a. 

* Porphyrius (ed. Wallis), pp. 240 and 232. 

» See Victor Loret, L’EgypU au temps des Pharaons (Paris, 1889), 
illustrated on pp. 139 and 14J. The author gives no information 
as to this fresco except that it is in the Music Guimet; it is probably 
identical with the second of the mural paintings described on p. 190 
of the PeM guide illustri du Musle Output (Paris, 1890). 
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silvfir. The prineipal feature of the cup is Ae shape of the 
aperture in the bottom, where it communicates with the bore 
of the tube (known as the “ gruin ” or “ throat ”), and its dis¬ 
tance from ^e rim. The shalloW the cup the more suitable 
it is for producing the higher harmonics. The lips of the per¬ 
former rest lightly but fomly against the rim of the mouth¬ 
piece, vibrating like double reeds from the force of the breath 
and communicating these vibrations in the form of pulses to the 
breath as it issues from them in a stream. This stream or 
exciting current passes into the cup ready to generate sound¬ 
waves in the air column contained within the main tube^ If, 
as in the trumpet and in a lesser degree in the trombone, the 
curve of the bottom of the cup terminates at the hole in an abrupt 
angle, the quality of the tone developed is brilliant and blaging, 
being broken up by the sharp edge of the throat. In the horn, 
which has a funnel-shaped mouthpiece, the timbre is in com¬ 
plete contrast when the instrument is properly played,* being 
elastic, sonorous and very mellow, qualities which may be attri¬ 
buted to the absence of angle or bottom to the cup, the sides 
gradually sloping and converging insensibly into the bore of the 
tube. . (K. S.) 

HOVERS, FRANZ KARL (1806-1856), German Roman 
Catholic divine and orientalist, was bom at Koesfeld in West¬ 
phalia, on the 17th of July 1806. He studied theology and 
Oriental languages at Munster, was parish priest ^ Berkum 
near Bonn from 1833 to 1839, and professor of Old Testament 
theology in the Catholic faculty'at Breslau from 1839 to his 
death on the 28th of September 1856. His elaborate works. 
Die Phonizier (1841-1850) and Phonizische Texk, erkldrt (1845- 
1847), attained a high reputation. Of his other writings two 
biblical studies were of some importance, his Krilische Uiiter- 
SHckungen iiber die alUeslamentliche Chronik (1834), and his 
Latin essay on the two recensions of the text of Jeremiah, De 
utriusque recensionis vaticiniorum Jeremiae . . . indole et origine 
(iS 37 )- 

HOW. (i) To cut down standing hay or corn with a scythe 
or with machinery drawn by a horse or mechanical power (see 
Reaping). The word in O.Eng. is mawan, a verb common to the 
West German languages, cf. Du. maaien, Ger. mdhen; the root 
is also seen in “ meadow,” Gr. d/iov and Lat. metere, to reap, 1 
cut, cf. messis, harvest. (2) A stack or rick of hay, pm, and 
sometimes also of beans, peas or other crops. The word in O.Eng. 
is muga, muha, and is cognate with Swedish and Norwegian 
muga, heap, cf. Swedish allmoge, crowd of people, Danish almuc. 

" Mow ” is chiefly dialectal in England, where it is a common 
name, c.g. the Barley Mow, on the sign-boards of country inns. 
From these two words must be distinguished (3) “ mow,” a 
grimace, now obsolete or purely literap^, and generally found in 
combination with “ mop,” cf. “ mopping and mowing ” in King 
Lear, iv. 1 . 64. This is the same word as the modern Fr. moue, 
pout, which is of obscure origin. 

HOWAT, SIR OLIVER (1820-1903), (Canadian judge and 
statesman (Q.C. 1856, LLD. 1872, K.C.M.G. 1892, G.C.M.G. 
1897), was the son of John Mowat, who fought in the Peninsular 
War under Sir Arthur Wellesley (afterwards duke of Wellington). 
Bom at Kingston, Ontario, on the 22nd of July 1820, he 
was educated by private tuition and in 1836 be^an the study 
of law under Mr (afterwards the Rt Hon. Sir) John A. Macdonald. 
Called to the bar in 1841, he soon became a leading Chancep 
counsel and in 1856 “ took silk.” He entered parliament in 
1858 os a Liberal and in 1863 became postmaster-general. He 
took a prominent part in the proceedings of the Quebec Confer¬ 
ence of 1S64, which settled the terms of the Confederation of 
the British North American provinces, and in the same year 
was appointed vice-chancellor of Upper Canada. Eight years 
afterwards (1872) the Hon. Edward Blake resigned the premier¬ 
ship of the province of Ontario, and Mowat was called to fill 
the vacant post. He continued to be premier of Ontario until 
the 13th of July 1896. Assisted by able colleagues and holding 
always a strong majority in the house, he gave to Ontario a 

* The hom may be so played, by forcing the breath in a certain 
manner, that its timbre appTOxiinates to that of the trumpet. 
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body of taws many of which have been copied by other provinces 
of the dominion and by several states of the American Union. 
In eight important cases wh^ch he argued before the Judicial 
Gwnmittee of H.M. Priv^ Council, he established, as against the 
contention of Sir John A. Macdonald, the proposition that the 
provincial legislatures were co-ordinate with and not subordinate 
to the parliament of Canada. To weaken his influence the 
Conservatives at Ottawa attempted to extend the boundaries 
of Manitoba, thereby reducing the area of Ontario; but Mr 
Mowat anin appealed to the Judicial Committee and was again 
suct'cssfuT. An ordingto Sir John A. Macdonald, Ontario con¬ 
tained under the “Quebec Act” only 116,782 sq. m.; hut 
Mr Mowat gave it an area of 260,862 sq. m. When he 
retuened home after this great victory he received an ovation 
unparalleled in the history of any Canadian statesman. One 
of his prominent characteristics was his loyalty to Britain. 
Between 1886 and 1896 Canadian triide was depressed, and 
men were leaving the country in thousands for the United 
States. ])r Goldwin Smith and other prominent men advocated 
( ommcrcial union with the United States, viz. that the two 
countries should maintain a uniform tariff against the rest of 
the world, with free trade as between themselves. Sir Oliver 
Mowat .saw in this “ veiled annexation,” and by letters, speeches 
and pamphlets he cnished the movement so completely as to 
make his party more imperialist than the Conservatives had 
ever been. In July 1896 he was called to the senate of Canada 
and made minister of justice. In November 1897 he was 
appointed lieutenant-governor of his native province, and this 
office he held until he died at Government House, Toronto, on 
the 19th of April 1903, 

See C, K. W. Biggar, Sir Oliver Mmtial, a Bio^raphienl Sketch 
(Toronto, 1905), (C. K. W. B.) 

MOWBRAY, the name of an Anglo-Norman baronial house, 
derived from Montbray (Manche) in Normandv south of St Lo. 
It was founded at the Conquest by Geoffrey (de Muntbrav), 
bishop of Coutances. His brother's son Robert, who rehrellcd 
with him against William Rufus on the Conqueror’s death, 
was made, after tlieir reconciliation, earl of Northumberland, 
as his uncle’s heir, but was forfeited and imprisoned for life 
on rebelling again in 1095. A sister of Bishop Geoiffrey was 
mother by Roger d'Aubigny (of Aubigny in the Cotentin) of 
two sons, Nigel and William, who wefe ardent supporters of 
Henry ]., and were rewarded by him with great estates in 
England. William was made king’s butler, and was father of 
William d'Aubigny (“ de Albini ”), first earl of Arundel (see 
Ahitndel); Nigel was rewarded with the escheated fief of 
Geoffrey de la Giierche, of which Melton (Mowbray) was the 
head, and with forfeited lands in York.shire. Nig(d married, by 
dispensation, the wife of his cousin, the imprisoned earl, but 
afterwards divorced her, and by another wife was father of a 
son Roger, who took the name of Mowbray. 

Roger, a great lord with a hundred knights' fees, was captured 
with King Stephen at the battle of Lincoln, joined the rebellion 
against Henry 11 . (1173), founded abbeys, and went on crusade. 
His grandson William, a leader in the rising against King John,' 
wa.s one of tlie 25 barons of the Great Charter, as was his 
brother Roger, and was captured fighting against Henry III. 
at the rout of Lincoln (1217). His grandson Roger (r266-i298), 
who was .summoned to parliament by Edward I., was father of 
John (1286-1322), a warrior and warden of the Seottish March, 
who, joining in Thomas of Lancaster's revolt, was captured at 
Boroughbridge and hanged. His wife, a Braose heiress, added 
Gower in South Wales and the Bramber lordship in Sussex to 
the great possessions of his house. Their son John (d. 1361) 
was father, by a daughter of Henry earl of Lancaster, of John, 
Lord Mowbray (e. 1328-1368), whose fortunate alliance with the 
heiress of Lotd Segrave, by the heiress of Edward I.’s son Thomas, 
eari of Norfolk and lyiarshal of England, crowned the fortunes of 
his race. In addition to a vast accession to their 'lands, the 
earldom of Nottingham aBd the marshalship of England were 
bestowed on them by Richard IL, and the dukedom pf Nmlolk 
followed (see Nokvouc, TaoicAs Mowbbav, ist duke of). 


The (St duke left two sons, of whom Thomas Hie elder was 
only recognized as earl marshal. Beheaded Air joining in 
Scrope’s consjjiracy against Henry IV. {1405), he was succeeded 
by his brother John, who was restored to the dukedom of 
Norfolk in 1424. His son John, the third duke, was father of 
John, 4th and la.st duke, 1^0 was created earl of Wafrenne and 
Surrey in his father’s lifetime (1451). At his death (1475) his 
vast inheritance devolved on his only child Anne, who was 
married as an infant to Edward ]V.’.s younger .soO Richard 
(created duke of Norfolk and earl of Nottingham and Warrenne), 
but died in 1481. 

The next heirs of the Mowbrays were then the Howards and 
the Berkeleys, representing the two daughters of the first duke. 
Between them were divided the estates of the house, the Mow¬ 
bray dukedom of Norfolk and earldom of Surrey being also 
revived for the Howards (1483), and the earldom of Nottingham 
(1483) and earl marslialship (1485) for the Berkeleys. Both 
families assumed the baronies of Mowbray and Segrave, but 
Henry Howard was summoned in his father’s lifetime (1640) as 
Lord Mowbray, which was deemed a recognition of the Howards’ 
right; their co-heirs, from 1777, were the Lords Stourton and the 
Lords Petre, and in 1878 Lord Stourton was summoned as Lord 
,Mowbra_v and Segrave. The former dignity is claimed as tlie 
premier barony, though De Ros ranks before it. Lord Stourton’s 
.sun claimed, but unsuccessfully, in 1901-1906 the earldom of 
Norfolk (1312), also through the Mowbrays. Of the Mowbray 
estates the ca.stlr and lordship of Bramber is still vested in the 
dukes of Norfolk. The heraldic badge of the house was u 
mulberrv-tree. (j H. R ) 

MOWBRAY, HARRY SIDDOHS (1858- ), American 

artist, was born of English parents at Alexandria, Egypt, on 
the 5th of August 1858. Left an orphan, he was taken to 
America by an uncle, who settled at North Adams, Mass. After 
a year at the United States Military Academy at West Point, 
he went to Paris and entered the atelier of l.eon Bonaat, hi.s 
first picture, “ Aladdin,” bringing him to public notice. He wns 
made a full member of the National Academy of Design in 1891. 
Subsequently he was best known for his decorative work, 
especially “ The Transmission of the Law,” Appellate Court 
House; ceiling for ihc residence of I'. W. Vanderbilt; and the 
ceiling and walls of the library of the University Club—all 
in New York. This last was executed in Rome, where, m 
1903, he was made director of the American Academy. 

MOWBRAY, ROBERT (d. 1123), a Norman who was appointed 
earl of Northumberland between 1080 and 1082. In 1088 he 
and his uncle Geoffrey, bishop of Coutances, sided with Robert, 
duke of Normandy, against William Rufus, but they were 
pardoned at the close of the rebellion. In 1091 Mowbray 
defeated Malcolm Canmore of Scotland, who had invaded 
England, and in 1093 surprised and slew this king near Alnwick; 
soon after this event he sureeeded to hi.s uncle’s vast estates. 
In 1095 he led a rebellion which liad for its object the transference 
ol the crown from the sonus of the Conqueror to Stephen of 
Aumale. Rufus marched against the earl in person, and Mow¬ 
bray Shut himself up in Bamborough Castle, but he was ruptured 
by treachery, escaped, and was captured again. lie was then 
deprived of his possessions and kept a prisoner for the rest of his 
life, nearly thirty years. 

See E. A. Freeman, William Rufus, especially Appendices C. C. F. F. 
(Oxford, 1882). 

HOXON, EDWARD (1801-1858), British poet and publisher, 
was bom at Wakefield in 1801. In 1826 he published a volume 
of verse, entitled The Prospect, avd other Poems, which was 
received with some favour. In 1830 Moxon was started by 
Samuel Rogers as a London publisher in New Bond Street. 
The first Volume he issued was Charles Iamb’s Alhtmt Verses. 
Removing to Dover Street, Piccadilly, Moxon published an 
illustrated edition of Rogers’s Italy, £to,ooo being spent upon 
the illustrations. Wordsworth entrusted him with the publi¬ 
cation of his works from 1835 onwards, and in 1839 he issued 
the first complete edition of Shelley’s poems. Some passages 
in Queen Mub were the cause of a charge of blasphemy being 
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nfldfr agiuil9t Moxon ki 1S41. The case was tried beisre Lord 
Duwaa. S^eant Talfourd defended Moxon, but the jury 
returned a verdkt of guilty, and the offensive passages were for 
a time eliminated. In iSu^ be published Browning’s Serddlo; 
and in succeeding years works by Lord Houghton, Tom Hood, 
Barry Cornwall, Lord Lytton, Brownlhg and Tennyson appeared. 
Edward Moxon died on the 3rd of June 1858, his business being 
continued by Mr J. B. Payne and Mr Arthur Moxon, who in 
1865 published Swinburne’s Alalanta in Calydan*, but in 1871 
it was taken over by Messrs Ward, Lock & Tyler. 

MOXOS, Mojos, Moros, a tribe of South^merican Indians 
living around the headwaters of the Madeira River, northern 
Bolivia, particularly on both banks of the Maraori. They 
submitted to Inca domination, but in 1564 gallantly repul-scd the 
Spaniards. A century later, however, the Jesuits were welcomed, 
and the Moxos became devout Catholics. They number some 
30,000. 

MOZAMBIQUE (Silo Sebastian de Mofambique), a town of 
Portuguese East Africa, seat of a Roman Catholic bishopric 
in the province of Goa, in 15“ 4' S., 40" 44' E. The town occupies 
the whole of a small coi^ island at the mouth of Mossoril 
Bay. The name Mozambique, used first to designate the island, 
was also given to the town and extended to the whole of the 
Portuguese possessions on the East Coast of Africa. There are 
three forts, of which the principal, St Sebastian, at the northern 
extremity of the island was built in 1510 entirely of stone 
brought from Portugal. It is quadrangular, and has bastioned 
walls nearly 70 ft. high. In it are mounted some modem gun.s. 
The harbour is small, but deep enough to admit ve.sscis drawing 
25 feet. 

The inhabitants, who number about 7000, consist chiefly of 
Mahommedan negroes of mixed descent speaking u dialect of 
the Makwa languiigc. There arc Parsee, Banyan, Goanese 
and Arab traders, and about 300 Europeans, besides half-caste 
Portuguese. The annual average value of the imports for the 
three years iqo4-tqo6 was £97,035; of the exports £71,636. 
The import trade is chiefly with Great Britain and India, the 
articles in chief demand being cotton, coloured shawls and 
hardware. The exports are chiefly ground-nuts, rubber of 
inferior quality, sesaraum and other oil seeds, tortoise-shell 
and ebony. Germany has a large share of the exports. 

Mozambique was discovered by Vasco da Gama in 1498. 
There was then a nourishing Arab town on tlie island, of which 
l|B>lsace exists. The history of the Portuguese town is closely 
identified with that of the province, for which see Portui:uese 
East Africa. The commercial and political importance of 
Mozambique has been eclipsed by Lourenfo Marques. 

MOZABAB (Spanish Mozdrabe, a corruption of the Arabic 
Mustarib, roll Mustdriba), a general term for persons not Arab 
by race who have assimilated tliemselves to the Arabs. It was 
applied by the Moslems in Spain to the Christian communities 
existing among them, ui Cordova, Seville, Toledo and other 
large cities, in the exercise of their own laws and religion. The 
ancient liturgy used by the Christians of Toledo is commonly 
known as Mozorabic. 

MBABT, WOLFGABG AMADEUS^ (1756-1791), German 
compiKr, was bom at Salzburg on the 27th of January 1756. 
HeWB educated by his father, Leopold Mozart, a violinist 
of high repute in the service of the archbishop of Salzburg. 
Vyiwn only three years old he shared the harpsichord lessons 
of his sister Maria, five years his senior. A year later he played 
aeiimets, and composed little pieces, some of which are still 
preserved in Maria's music-book. When five years old he per¬ 
formed in public for the first time, in the hall of the university. 
In 1762 Leopold Mozart took Wolfgang and Maria on a musical 
tour, during the course of which they played before most of 
the sovereigns of Germany. The little “ Wolferl’s ” “ charming 
appearance and disposition endeared him to ev«y one; and so 
imioeent and natural were his manners that at Vienna he sprang 

> fct the byitismal register his name stands, Joannes Ckrysostomus 
Wolfgangus Tkeopkilus (Lat. Amadeus, Gcr. Gottlieb). 

• The German dimintrtive of Wolfgang. 
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upon the amaeasis lap and kissed her. The eiapeior Fnnds I. 
sat by bis side while he played, and celled him hu “ little magi¬ 
cian.” When he slipped one day|On the polished floor the arch¬ 
duchess Marie Antoinette, afterwards queen of France^ lifted 
up, whereupon be said, “ You are very kind; when I grow 
up 1 will marry you.” Yet, in spite of the petting he received 
at court, he remained as gentle and docile as ever, and so 
amenable to parental authority that he used to say, “ Next after 
God comes my father.” In 1763 the whole family started 
again. Wolferl now sang, composed, and played on the harpsi¬ 
chord, the organ and the violin, winning gulden opinions effefy- 
where. At every court he visited he was loaded with caresses 
and presents; but the journeys were expensive, and the family 
terribly poor. In Paris they lodged at the Bavarian embassy, 
giving performances on a grand scale both there and at Versailles, 
where Wolferl’s organ-playing was even more admired than 
his performance on the harpsichord. Here, also, he published 
lus first composition.s—two sets of sonatas for the harpsichord 
and violin. 

On the loth of April 1764 Leopold Mozart brought his family 
to England, engaging a lodging in Cecil Court, St Martin’s 
Lane, wliencc he afterwards removed to Frith Street, Soho. 
On the 27th of April and tlic 19th of May Wolferl played before 
the royal family with immense success, accompanying the queen 
in a sung and playing at sight anything tiiat the kiu^set before 
him. He now made his first attempt at the composition of a 
.symphony: publLshed a third set of sonatas, dedicated to the 
queen; and wrote an anthem for four voices entitled God is our 
Refuge, tor presentation to the British Museum.® On the 17th 
of September 17(15 the family left F.ngland for the Hague, where 
they remained some time, and where in March 1766 the yoi^ 
composer made his first attempt at an oratorio, commanding 
in Holland a success as great as that he had already attained 
in London, and astonishing his hearers at Haaxlem by performing 
on wlrnt was at tliat time the largest organ in the world. In 
September 1767 he paid a second visit to Vienna, and at the 
suggestion of the'emperor Joseph 11 . composed an opera buffa. 
La Junta semplice, which, though acknowledged by the company 
for which it was written to be “ an incomparable work,” was 
suppressed by a miserable cabal. The archbishop of Salzburg 
hearing of this commanded a representation of the rejected 
work in his palace, and appointed the young composo' his 
” maestro di capelia." The office, however, was merely an 
honorary one, and, since it did not involve compulsory residence, 
Leopold Mozart determined to complete his son’s education 
in Italy, to which country he himself accompanied him in 
December 1769. 

Wolfgang, now nearly fourteen years old, was already an 
accomplished musician, needing experience rather than instruc¬ 
tion, and gaining it every day. At Milan he received a commis¬ 
sion to write an opera for the following Christmas. Arriving 
in Rome on the Wednesday in Holy Week, he went at once 
to the Sistine Chapel to hear the celebrated Miserere of Gregorio 
Allegri, which, on returning to his hotel, he wrote down from 
memory note for note—a feat which created an immense sensa¬ 
tion, for at that time the singers were forbidden to transcribe 
the music on pain of excommunication. Returning to Rome 
towards tlie end of June, he was invested by the pope with the 
order of “ The Golden Spur,” of which he was made a cavaliere,* 
an honour which he prized the more highly because, not many 
years before, it had been conferred upon Gluck. In July he 
paid a second visit to Bologna, when the Accademia Filonnonica, 
after subjecting him to a severe examination, admitted him to 
the rank of “ compositore,” notwithstanding a statute restrictiag 
this preferment to candidates of at least twenty years old. The 
exercise which gained him this distinction is a four-part composi¬ 
tion (Kochel’s Catalogue, No. 86) in strict counterpoint on the 
antiphon Quaerite pritmm, written in the s*vere ecclesiastical 
style of the i6th centuiy and abounding in points of ingenious 
imitation and device. 

“ The original autograph is numbered " Select Case C, 21, d." 

* Auratae miURae eqtsee.. 
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body of taws many of which have been copied by other provinces 
of the dominion and by several states of the American Union. 
In eight important cases wh^ch he argued before the Judicial 
Gwnmittee of H.M. Priv^ Council, he established, as against the 
contention of Sir John A. Macdonald, the proposition that the 
provincial legislatures were co-ordinate with and not subordinate 
to the parliament of Canada. To weaken his influence the 
Conservatives at Ottawa attempted to extend the boundaries 
of Manitoba, thereby reducing the area of Ontario; but Mr 
Mowat anin appealed to the Judicial Committee and was again 
suct'cssfuT. An ordingto Sir John A. Macdonald, Ontario con¬ 
tained under the “Quebec Act” only 116,782 sq. m.; hut 
Mr Mowat gave it an area of 260,862 sq. m. When he 
retuened home after this great victory he received an ovation 
unparalleled in the history of any Canadian statesman. One 
of his prominent characteristics was his loyalty to Britain. 
Between 1886 and 1896 Canadian triide was depressed, and 
men were leaving the country in thousands for the United 
States. ])r Goldwin Smith and other prominent men advocated 
( ommcrcial union with the United States, viz. that the two 
countries should maintain a uniform tariff against the rest of 
the world, with free trade as between themselves. Sir Oliver 
Mowat .saw in this “ veiled annexation,” and by letters, speeches 
and pamphlets he cnished the movement so completely as to 
make his party more imperialist than the Conservatives had 
ever been. In July 1896 he was called to the senate of Canada 
and made minister of justice. In November 1897 he was 
appointed lieutenant-governor of his native province, and this 
office he held until he died at Government House, Toronto, on 
the 19th of April 1903, 

See C, K. W. Biggar, Sir Oliver Mmtial, a Bio^raphienl Sketch 
(Toronto, 1905), (C. K. W. B.) 

MOWBRAY, the name of an Anglo-Norman baronial house, 
derived from Montbray (Manche) in Normandv south of St Lo. 
It was founded at the Conquest by Geoffrey (de Muntbrav), 
bishop of Coutances. His brother's son Robert, who rehrellcd 
with him against William Rufus on the Conqueror’s death, 
was made, after tlieir reconciliation, earl of Northumberland, 
as his uncle’s heir, but was forfeited and imprisoned for life 
on rebelling again in 1095. A sister of Bishop Geoiffrey was 
mother by Roger d'Aubigny (of Aubigny in the Cotentin) of 
two sons, Nigel and William, who wefe ardent supporters of 
Henry ]., and were rewarded by him with great estates in 
England. William was made king’s butler, and was father of 
William d'Aubigny (“ de Albini ”), first earl of Arundel (see 
Ahitndel); Nigel was rewarded with the escheated fief of 
Geoffrey de la Giierche, of which Melton (Mowbray) was the 
head, and with forfeited lands in York.shire. Nig(d married, by 
dispensation, the wife of his cousin, the imprisoned earl, but 
afterwards divorced her, and by another wife was father of a 
son Roger, who took the name of Mowbray. 

Roger, a great lord with a hundred knights' fees, was captured 
with King Stephen at the battle of Lincoln, joined the rebellion 
against Henry 11 . (1173), founded abbeys, and went on crusade. 
His grandson William, a leader in the rising against King John,' 
wa.s one of tlie 25 barons of the Great Charter, as was his 
brother Roger, and was captured fighting against Henry III. 
at the rout of Lincoln (1217). His grandson Roger (r266-i298), 
who was .summoned to parliament by Edward I., was father of 
John (1286-1322), a warrior and warden of the Seottish March, 
who, joining in Thomas of Lancaster's revolt, was captured at 
Boroughbridge and hanged. His wife, a Braose heiress, added 
Gower in South Wales and the Bramber lordship in Sussex to 
the great possessions of his house. Their son John (d. 1361) 
was father, by a daughter of Henry earl of Lancaster, of John, 
Lord Mowbray (e. 1328-1368), whose fortunate alliance with the 
heiress of Lotd Segrave, by the heiress of Edward I.’s son Thomas, 
eari of Norfolk and lyiarshal of England, crowned the fortunes of 
his race. In addition to a vast accession to their 'lands, the 
earldom of Nottingham aBd the marshalship of England were 
bestowed on them by Richard IL, and the dukedom pf Nmlolk 
followed (see Nokvouc, TaoicAs Mowbbav, ist duke of). 


The (St duke left two sons, of whom Thomas Hie elder was 
only recognized as earl marshal. Beheaded Air joining in 
Scrope’s consjjiracy against Henry IV. {1405), he was succeeded 
by his brother John, who was restored to the dukedom of 
Norfolk in 1424. His son John, the third duke, was father of 
John, 4th and la.st duke, 1^0 was created earl of Wafrenne and 
Surrey in his father’s lifetime (1451). At his death (1475) his 
vast inheritance devolved on his only child Anne, who was 
married as an infant to Edward ]V.’.s younger .soO Richard 
(created duke of Norfolk and earl of Nottingham and Warrenne), 
but died in 1481. 

The next heirs of the Mowbrays were then the Howards and 
the Berkeleys, representing the two daughters of the first duke. 
Between them were divided the estates of the house, the Mow¬ 
bray dukedom of Norfolk and earldom of Surrey being also 
revived for the Howards (1483), and the earldom of Nottingham 
(1483) and earl marslialship (1485) for the Berkeleys. Both 
families assumed the baronies of Mowbray and Segrave, but 
Henry Howard was summoned in his father’s lifetime (1640) as 
Lord Mowbray, which was deemed a recognition of the Howards’ 
right; their co-heirs, from 1777, were the Lords Stourton and the 
Lords Petre, and in 1878 Lord Stourton was summoned as Lord 
,Mowbra_v and Segrave. The former dignity is claimed as tlie 
premier barony, though De Ros ranks before it. Lord Stourton’s 
.sun claimed, but unsuccessfully, in 1901-1906 the earldom of 
Norfolk (1312), also through the Mowbrays. Of the Mowbray 
estates the ca.stlr and lordship of Bramber is still vested in the 
dukes of Norfolk. The heraldic badge of the house was u 
mulberrv-tree. (j H. R ) 

MOWBRAY, HARRY SIDDOHS (1858- ), American 

artist, was born of English parents at Alexandria, Egypt, on 
the 5th of August 1858. Left an orphan, he was taken to 
America by an uncle, who settled at North Adams, Mass. After 
a year at the United States Military Academy at West Point, 
he went to Paris and entered the atelier of l.eon Bonaat, hi.s 
first picture, “ Aladdin,” bringing him to public notice. He wns 
made a full member of the National Academy of Design in 1891. 
Subsequently he was best known for his decorative work, 
especially “ The Transmission of the Law,” Appellate Court 
House; ceiling for ihc residence of I'. W. Vanderbilt; and the 
ceiling and walls of the library of the University Club—all 
in New York. This last was executed in Rome, where, m 
1903, he was made director of the American Academy. 

MOWBRAY, ROBERT (d. 1123), a Norman who was appointed 
earl of Northumberland between 1080 and 1082. In 1088 he 
and his uncle Geoffrey, bishop of Coutances, sided with Robert, 
duke of Normandy, against William Rufus, but they were 
pardoned at the close of the rebellion. In 1091 Mowbray 
defeated Malcolm Canmore of Scotland, who had invaded 
England, and in 1093 surprised and slew this king near Alnwick; 
soon after this event he sureeeded to hi.s uncle’s vast estates. 
In 1095 he led a rebellion which liad for its object the transference 
ol the crown from the sonus of the Conqueror to Stephen of 
Aumale. Rufus marched against the earl in person, and Mow¬ 
bray Shut himself up in Bamborough Castle, but he was ruptured 
by treachery, escaped, and was captured again. lie was then 
deprived of his possessions and kept a prisoner for the rest of his 
life, nearly thirty years. 

See E. A. Freeman, William Rufus, especially Appendices C. C. F. F. 
(Oxford, 1882). 

HOXON, EDWARD (1801-1858), British poet and publisher, 
was bom at Wakefield in 1801. In 1826 he published a volume 
of verse, entitled The Prospect, avd other Poems, which was 
received with some favour. In 1830 Moxon was started by 
Samuel Rogers as a London publisher in New Bond Street. 
The first Volume he issued was Charles Iamb’s Alhtmt Verses. 
Removing to Dover Street, Piccadilly, Moxon published an 
illustrated edition of Rogers’s Italy, £to,ooo being spent upon 
the illustrations. Wordsworth entrusted him with the publi¬ 
cation of his works from 1835 onwards, and in 1839 he issued 
the first complete edition of Shelley’s poems. Some passages 
in Queen Mub were the cause of a charge of blasphemy being 
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be done by }e|Uous pk>tters*to mar the composer’s success was 
done, and that so effectively that Mozart declared he would 
never bring out another opera in the city which treated him so 
meanly. Fortunately Figaro, like Die EntfUhrmg, was repeated 
with Imlliant success at Prague. Mozart went thwe to hear it, 
and received a commissiqp to write aJt opera for the next season, 
with a fee of loo ducats. Da Ponte furnished a libretto, founded 
on Tirso de Molina’s tale, El Convidado de piedra, and entitled 
11 Don Giovanni. By the 28th of October 1787 Ae whole was 
ready with the exception of the overture, not a note of which 
was written. This circumstance has led to the idea that it was 
composed in haste, but it is certain that Mozart knew it all by 
heart and transcribed it during the night from memory, while 
his wife told fairy tales to keep him awake. 

The opera was produced on the 29th of October with extra¬ 
ordinary effect, and the overture, though played without 
rehearsal, was as successful as the rest of the music.' Yet, 
when reproduced in Vienna, Don Giovanni pleased less than 
Salieri’s comparatively worthless Tarare. 

On returning to Vienna Mozart was appointed kammer- 
compositor to the emperor, with a salary of 800 gulden (£&o). 
In April 1789 he accompanied Prince Lichnowski to Berlin, 
where King Frederick William II. offered him the post of 
“ kapellmeister ” with a salary of 3000 thalers (£450). Though 
most unwilling to quit the emperor’s service, he informed him 
of the offer and requested leave to resign his appointment in 
Vienna. “Are you going to desert me, then?’’ a.sked the 
emperor; and Mozart, wounded by the reproach, remained, to 
starve. The emperor now commissioned Mozart to compose 
another Italian opera, which was produced on the 26th of 
J^anuary 1790 under the title of Cost fan tutte. Though the 
libretto by Da Ponte was too stupid for criticism, the music 
was delicious, and the opera would probably have had a long 
run but for the emperor’s death on the 20th of February. In 
March 1791 Mozart consented to write a German opera upon 
an entirely new plan for Schikanedcr, the manager of the little 
theatre in the Wieden suburb. The piece was to be addressed 
especially to the Freemasons, and to contain ceaseless allusions 
both in the words and music to the secrets of the brotherhood. 
Deeply interested in the affairs of a body of which he was himself 
a member, Mozart excelled himself in this new work, which took 
shape as Die Zauberfiote. He was rewarded for his labours by a 
brilliant artistic success, but Schikaneder alone reaped the' 
financial benefit of the speculation. 

Before the completion of Die Zauberfiote a stranger called on 
Mozart, requesting him to compose a Requiem and offering to 
pay for it in advance. He began the work under the influence 
of superstitious fear, believing that the messenger had been sent 
from the other world to forewarn him of his own approaching 
death. Meanwhile he received a commission to compose an 
opera, La Clemenza di Tito, for the coronation of the emperor 
Leopold II. at Prague. He worked incessantly and far beyond 
his strength. The coronation took place on the 6th of September, 
and its splendours threw the opera very much into the shade. 
Die Zauberfiote was produced on the 30th of September and had 
a splendid run. But the Requiem still remained unfinished; 
the stranger therefore made another appointment, paying a 
further sum in advance. Mozart worked at it unremittingly, 
hoping to make it his greatest work. In the Requiem he sur¬ 
passed himself, but he was not permitted to finish it. 'When the 
stranger called the third time the composer was no more. The 
score o£ the Requiem was reverently completed by Siissmayer, 
whose task may have been simplified by instructions received 
from Mozart on his deathbed. It is now known that the work 
was commissioned by Count Walsegg, who wished to perform it 
as his own. 

Mozart died on the 5th of December 1791, apparently from 
typhus fever, though he believed himself poisoned. His funeral 
was a dbgrace to the court, the emperor, the public, society 
itself. On the afternoon of the 6th his body was hurried to a 

I Michael Kelly, in his Reminiscences, luv, left a delightful account 
of the circumstances. 


pauper’s grave; arid because it rained, Van Swieten, Sfissmayer, 
and ^ee other " friends ’’ turned back and left him to be carried 
to his last long home alone. « (W. S. R.) 

Mozart’s work falls conveniently into three periods, though 
0 , Jahn makes out, more accurately, five. Our first period may 
be said, in sober seriousness, to begin at the age of five and to 
merge into the second somewhere about the age of sixteen or 
seventeen. It was fortunate that the infancy of the sonata- 
forms (q.v.) coincided with the infancy of Mozart; for while this 
coincidence gave his earliest attempts a marvellous resemblance 
to the work of the fully grown masters of the time, it securefTfor 
his mental activity a healthy and normal relation to the musical 
world which infant prodigies can never attain in a modern 
artistic environment. The little pieces composed by Mofart 
in his fifth and sixth years are a fascinating study in the un¬ 
swerving progress made by a child who masters every step, not 
by some miraculous intuition that enables him to di.spense with 
learning, but by a hardly less miraculous directness of thought 
that prevents him from either making the same mistake twice or 
exactly repeating a form once mastered. The violin sonatas 
written in London and Paris at the age of seveft in no way fall 
below the accepted standards of the period, while they already 
show that variety of invention and experiment which, by the 
time he was twelve, caused some sober-minded critics to regard 
him as a dangerous person. His studies in the severer contra¬ 
puntal forms speedily gave him the greatest technical mastery 
of choral music attained since Bach; and more than one stray 
piece of church music, or movement from a mass or litany, 
written before he was fifteen, deserves to take rank as a true 
masterpiece of which the date is immaterial. At the age of 
fifteen we .see a loss of freshness, especially in the numerous 
operas which show at its worst that hopeless condition of operatic 
art from which only Gluck’s most drastic reforms could rescue it. 
Fortunately, Mozart had at fifteen acquired more than enough 
technique to rest upon; and thus the growing boy could keep fus 
spirits up, continuing his public successes and indulging his easy 
.sense of mastery,'without putting a strain upon his brain which 
nature need revenge then or afterwards. 

Lucin Silk, though loaded with conventional bravura arias, 
nevertheless shows him approaching the age of seventeen with 
clear signs of a man’s power, and in higher qualities than mere 
variety and fancy. .Some of its recitatives and choruses strike 
a solemn dramatic note hitherto undreamt of in stage music, 
except by Gluck. I.a Finta giardiniera first gave Mozart 
scope for the exercise of his wonderful stage-craft and power of 
characterization. Though it has not kept the stage, yet it marks 
the beginning of Mozart’s true operatic career, just us the Masses 
in F and D, written in the some year, mark the close of his 
first really representative period as a composer of church music. 
It is, however, difficult to draw such lines definitely; for there is 
no period of Mozart’s career in which he did not practise all art- 
forms at once; and the difficulty of drawing inferences as to the 
relative importance of different forms in his intellectual develop¬ 
ment is increased by his invariable mastery, which seems to 
depend neither on method nor on inspiration. Most of the 
pianoforte sonatas and many of the best-known violin sonatas 
belong to his early manhood. To the same period also belong 
those unfortunate masses which, together with .several spurious 
works, were at one time so popular, and have since been accepted 
as evidence that he had not the depth of feeling and earnestness 
necessary for church music. Idomeneo and Die Entfiihrung are 
currently regarded as quite early works, but they are later than 
any of the mas.ses except the great unfinished work in C minor, 
and there is some really great church music of his later period in 
the shape of stray pieces, litanies and vespers (i.e. collections 
of psalms sung at evening service) which is almost totally 
neglected, and which shows a consistent solemnity and richness 
of style no less in keeping with Mozart’s ne*r artistic develop¬ 
ments than worthy of the glories of Handel and Bach. 

Idomeneo is the only opera of Mozart which unmistakably 
shows the influence of Gluck; because, with the exception of La 
Clemenza di Tito, it is the only opera-seria by which Mozart is 
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kaowa; and oii^ a wrious opera on a classical subject ccaiid 
furnish uccasioD for Gluck’s phraseology and range of feeling to 
appear at all. How profoun^y and indepMidently Mozart seizes 
Gluck’s method and style may best be seen by comparing the 
oracle scenes in Idommeo and AkesU. In the management pf 
the chorus, however, Mozart has, as was to be expect^, 
incomparably the advantage. He has all, or rather more than 
all, Gluck’s power fur portraying panic and managing, by the 
motion of his music, the flight of a crowd; but he itlso has an 
inexhaustible harmonic and contrapuntal invention which lay 
beyond Giuck's scope. 

The problems of comic opera presented a for more fruitful field. 
In Uit Entjiihrung be speedly showed a dramatic grasp for which 
optta seria, in .spite of all the influence of Gluck, gave him no 
scope. He had a wonderful feeling for character, and did not 
imagine, like many French and other disseminators of musical- 
dramatic ideas (including, in moments of weakness, even Gluck 
himself), that the expression of character in music was a mere 
matter of harping on special types of phrase. His melodic 
invention was clearly and subtly characteristic without man¬ 
nerism. It is ol hardly minor importance that his own literary 
sense was far higher than that of many a writer of ostensibly 
superior general culture; and that Osmin, the most living figure 
in Die Enifukrung, is Mozart’s creation, words and all. 

After Die Entjiikrung, Mozart’s record is a series of master¬ 
pieces, accompanied, but not ijiterrupted, by a running commen¬ 
tary of pieces d'eceasion. With rare exceptions, everything he 
writes illustrates the perfect solution of an art-problem, and he 
often achieves an artistic triumph with the most eccentric 
materials. The modern organist can find since Bach no grander 
piece in his repertory than the two fantasias which Mozart wrote 
for the barrel of a musical clock. Shortly before his death he 
wrote a beautiful adagio and rondo for the glass harmonica, to 
which he devised the curious but eminently natural accompani¬ 
ment of flute, oboe, viola and violoncello. And when at an 
earlier period it occurred to him to write some processional music 
for two flutes, five trumpets and four drums, the result, although 
not arti.stically important, might well have seemed to indicate 
long experience in handling the combination. His work in the 
larger instrumental forms is further discussed in the articles 
Sonata Fokms and Instrumkntation. While Mozart’s treat¬ 
ment of form has often been attacked as conventional, and his 
range of thought despised as childish, his instrumentation and 
general sense of euphony are at the present day more un¬ 
reservedly admired by the most progressive propagandists than 
anything else in classical art. 

Mozart's later operas, from Figaro onwards, represent the 
nearest approach to a perfect art-form attainable in pre-Wagner- 
ian opera. What he might have attained in serious opera had 
he bMn spared to see the solemn triumphs the French operatic 
stage realized in the austere sincerity of Cherubini and Mehul 
it is impossible to guess. But we cannot doubt* that a Mozart 
of yet riper experience than we have known would have given 
tragic opera a history in which Fidelia did not stand in lonely 
splendour. For Mozart, however, serious opera was an Italian 
art form, only temporarily rescued from the tyranny of bravura 
singers by Gluck. After liommeo he handled it only once, at 
the very dose of his career, and then, as if to seal its fate, in a 
piece d’occasion with an impossibly dull and unsympiathetic 
libretto {La Ckmema di Tito). For comedy, however, his 
harmonic and rhythmic range was perfectly adapted; and in 
Figaro he had the advantage of a libretto which was already a 
finished literary product of consummate stagecraft before it 
ever became an opera. The perpetual surprises of its absurdly 
complex intrigues impose no real strain, for no one attempts to 
follow them; but th^ keep every character on the st^e in a 
state of excitement which Ls so heightened and differentiated by 
the music that, whtk Beaumarchais’s Mariage de Figaro has its 
modest but de&itc. place in literature, Mozart’s Figaro is, with 
all its lightness of touchy one of the most ideal dassics in all art. 
The subject is not edifying; but Mozart does not analyse it from 
that point of view. His (£vaeters are imspcnsible, miscbkvoas 


and faity-lfice. Thein is the world described fa^ Lanib^" the 
Utopia of gaUantry, where {Measure is duty and the manners 
perfect freedom.” 

In Don GioBomi the matter is less clear. Moeart roiie, not 
only in the music of the ghostly statue, but idso in the mnsic of 
Donna Anna and Donna Elvira, to heights that can only be called 
sublime; yet he never lost sight of the true methods of that 
comedy of gallantry to which Don Giovanni stands in some sense 
as B grotesque tragic finale. It is the business of an artistic 
intellect to grasp the artistic po.ssibility of a world in which the 
“ Utopia of gallantry ” is at war with a full-blooded and incipi- 
ently moral humanity until the critical moment determines, not 
the breaking up of the artwtic unity, but the right conclusion of 
the story. 1 f it is absurd to treat Donna Anna and Donna Elvira 
as Wagnerian heroines, and so to complain of the inadequacy 
and conventionality of much of their utterances and attitudes; 
so, also, is it no less absurd to regard them as “ secretly rather 
gratified titan otherwise to be on Don Giovanni’s list.” Donna 
Elvira has suffered more cruelly from stolidly tragic singers and 
no less stolidly flippant crities than she ever suffered from Don 
Giovanni himself. She comes upon the stage expressing herself 
in thorhughly conventional music, and we are told that the 
formulas of Italian opera are inadequate for the expression of 
her sorrows. Look at the sjorzando in the second violins at the 
words Ah se ritrovo Vempio. Mozart, is depicting a young girl 
facing a position she does not in the least understand; expressing 
herself in stereotyped phrases as much from inexperience of their 
meaning as from lack of anything that may better say what she 
really feels. What Mozart’s music with exquisite humour and 
simplicity expresses is as yet nothing more serious than the wish 
to scratch Don Giovanni’s eyes out; as soon as his character is 
revealed to her in Leporello’s comic aria of the “ catalogue,” she 
determines that others at all events shall not suffer as she has 
sufiered; and from that moment her character steadily develops 
in seriousness and dignity. She is not all strength, aad Don 
Giovanni fools her to the top of her bent; but nevertheless Mozart 
realizes, on hints of which the librettist was hardly conscious, a 
consistent scheme of development as dramatic as it is in keeping 
with the most sublime possibilities of comic opera. Yet it is a 
common practice to insert Elvira’s la.st confession of weakness, 
the aria Mi tradi, immediately after Leporello’s catalogue 
aria ! Perhaps the first place where an intelligent tradition of 
Mozart as a comic genius of the highest type has been restored is 
Munich, where the standard set under the conductorship of 
Richard Strauss will not soon be forgotten. 

In Cosi fan iutie Mozart’s struggles with an absurd libretto 
show even clearer evidence of the accuracy and power of his 
genius than when he is working under conditions where success 
is possible. Space forbids our dwelling further on this subject, 
nor can we do more than glance at his la.st great opera. Die 
Zauherfidte. Beethoven thought it his greatest work; for the 
simple literal-minded sincerity with which Beethoven regarded 
the que.stion of operatic libretto made Figaro frivolous and Don 
Giovanni scandalous in his sight. Mozart’s very serious interest 
in freemasonry, which in its solemn ritual furnished an edifying 
contrast to the frivolity and uncongeniality of the existing state of 
church music, inspired him with the most sublime ideas hitherto 
brought upon the operatic stage. He was further stimulated by 
the feeling that freemasonry was to some extent a persecuted 
institution; and the circumstance that his librettist was a skilful 
stage manager secured for him that variety of action and effect¬ 
iveness of entiy and exit, compared with which an intelligible 
plot is of almost negligible importance as a source of inspiration 
to the classical composer, or even as a means of retaining popular 
favour. Thus Die Zatiberflote is an achievement unique in opera; 
combining as it does the farcical.gorgeousness of a pantomime 
with the idemnity of a ritual and the contemporary interest of a 
political satire. 

From the solemnity of masonic ritual there is but one step to 
that most pathetic of unfinished monuments, Mozart’s Requiem. 
The finished portions of this work contain the most sublime’end 
perfect church music between Bach and the Affwa solemnis of 
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Beethoven, pie unauthentic portions, supplied by Sussmayer, 
arO so weD daigned that even their comparative slightness of 
material hardly militates against the suggestion that he may have 
had some inkling of Mozart’s intentions. In piarticulw, the 
return of the first number at the words Lux aelerna, which 
enables Siissmayer to end with ten pl^ of authentic Mozart, is 
splendidly placed (though Mozart is reported to have contem¬ 
plated an independent final number); while the latter part of the 
Laerimosa, though not in Mozart’s handwritingf must surely 
have been dictated by him. The instrumentation of the in¬ 
complete numbers is based for the most part on highly authentic 
evidence, though there are doubtful points; but that of the 
supplied numb^s, especially the Bmedictus, is far below the 
intellectual level of their design. In this, his last work, as in 
many wonderful polyphonic experiments immediately before it, 
Mozart showed unmistakable signs of the growth of a new style, 
which would undoubtedly have had an influence even more 
powerful on* the history of music as being embodied in works 
surpassing his ripest known achievements as these surpass the 
marvellous productions of his childhood. Nevertheless, what 
he has given us is unique, and the intelligent love of Mozart's 
work is a liberal education in the meaning of art. 

Mozart's extant works (as catalogued by Kochel in 626 items, 
beginning with minuets written at tlie age of four and ending with 
the Requiem) conrorise 20 masses (including the Requiem and the 
great unfinished Mass in C minor); 8 sets of vesperae and litanies; 
40 smaller Latin pieces of church music; 6 cantatas and oratorio 
works, of which the greatest, Uavidde penitente, is adapted from 
the C minor Mass; 17 " organ sonatas '' {i.e. little movements for 
organ and an organ-loft band, for use in church); 23 operas (includ¬ 
ing fragments and operettas); f>f> arias and other pieces for insertion 
into operas or for concert use; 41 songs with pianoforte accompani¬ 
ment; 23 canons (mostly rounds); 17 pianoforte sonatas; 5 fantasias 
and a Handelian .suite (unfinished); 22 smaller pianoforte pieces; 
36 cadenzas to his own pianoforte concertos; ii works for piano¬ 
forte i quatre mains ; 45 sonatas, including fragments and variations, 
for pianpforte and violin; 8 pianoforte trios; 2 pianoforte quartets 
and I quintet for pianoforte and wind; 2 duets for violin and viola; 
2 string trios; 29 string quartets; 2 quartets for flute and strings; 
T quartet for oboe and strings; 9 string quintets, of which 1 is for 
the singular combination of r violin, 2 violas, violoncello and horn, 
and another is the famous clarinet quintet; 49 symphonies; 33 
ca-ssations, serenades and divertimenti, many for the oddest or¬ 
chestral or solo combinations; 27 smaller orchestral and other 
pieces, also often for strange combinations of surprising beauty; 
29 sets of orchestral dances; 6 violin concertos (the 0th is cither 
quite spurious or extremely corrupt) and 4 single violin movements; 
2 double concertos (one for 2 violins, the other for violin and viola); 
10 concertos and concert pieces for various wind instruments 
(flute, horn, bassoon, clarinet, flute and harp); 27 pianoforte con¬ 
certos (including one for 2 and one for 3 pianofortes) and a concert 
rondo. ITien there is an enormous number of fragments, many of 
them pecuharly jiromising, as if Mozart was full of ideas that were 
in advance of even his mastery of form; there is, for example, a 
magnificent and comparatively early opening tutti for a double 
concerto for pianoforte and violin, and a very large string quartet 
movement in A (probably a finale), which breaks off at an exciting 
moment at the beginning of its development. 

No composer’s reputation has suffered more from forgeries and 
false attributions than Mozart's; and the tale begun during the 
lifetime of his widow is not yet ended at the present day. The 
concertante for 4 wind instniments which recently went triumph¬ 
antly round the orchestral societies of Europe as a long-lost work 
written during Mozart's visit to Paris (though it is not for the same 
instruments) is not so bad as the notorious forged masses, but it 
is, to any one acquainted with Mozart's style at any period of his 
career, almost as obviously spurious. Mozart often wrote without 
thought, but never, even when he was six years old, without 
mastery; and there is much genuine work that is as dull as this 
concertante, but none that is obviously constructed by a fool. 
A panegyric of the concertante has been inserted in the latest 
(posthumous) editions of Jahn's biography, which it is very difficult 
to believe would have met with that great scholar’s approval. 

On the other hand, twelve recently discovered divertimenti for 
two clarinets and bassoon are delightful little works which, with all 
their slightneas, only Mozart, and Mozart in full maturity, could 
have written. A seventh violin concerto appeared in November 
1907, and. though inferior to the earlier ones, is undoubtedly 
nuine, every detail and quality of its organization being exactly 
keeping with Mozart's progress in 1777, its alleged date, 
li^y genuine works are known in spurious forms; thus the 
mom SpundeiUe le Deus is an unauthorized arrangement ol a chorus 
from Konig Thamos, and most of the flute-music mentioned in the 
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article Flute in Gmt’s Dictionary (new ed.) eonAsti ol spurious 
arrangements, while several important genuine worlm are ignored. 

(D. F. T.) 

MOZDOK, a town of Russia, iif Caucasia, and in the province 
of Terek, on the left hank of the river Terek, 605 ft. above sea- 
Wel, in 43“ 41' N. and 44° 39' E., 50 m. N. of Vladikavkaz. 
The population, 8760 in 1863, numbered 14,583 in 1897, and 
consisted of Kabardians, Chechens, Ossetes, Georgians and 
Armenians. Built in 1763 by the prince of Kabardia, Mozdok 
soon became an important point in the Russian advance towards 
the Caucasus, and was fortified. In 1840 it was attacked bjr the 
Circassian patriot Shamyl and 5000 mountaineers. The melons 
and water-melons of Mozdok are widely famed; and vine-growing 
and silkworm breeding prosper. 

HOZLET, JAMES BOWLUfO (1813-1878), English theolo^, 
was born at Gainsborough, Lincolnshire, on the i sth of September 
1813, and was educated at Oriel College, Oxfoid. He was elected 
to a fellowship at Magdalen in 1840. He took an active part in 
the Oxford movement, but could no more follow Newman 
into the Roman communion “ than fly.” He was joint editor 
of the Christian Remembrancer, but withdrew from the position 
becau.se of his substantial agreement with th/famous Gorham 
decision. He was one of the earliest supporters of the Guardian. 
In 1856 he became vicar of Shoreham, in 1869 canon of Wor¬ 
cester, and in 1871 regius professor of divinity at Oxford. He 
died at Shoreham on the 4th of January 1878. • 

He wrote A Treatise on the Augusdnian Doctrine of Predestination 
(1855); The Primitive Doctrine of Baptismal Regeneration (1856); 
A Review of the Baptismal Controversy (1862); Subscription to the 
Articles : a Letter (18O3); Lectures on Miracles, being the Bampton 
l-ectures for 1805; and Ruling Ideas in Early Ages and their Relation 
to the Old Testament Faith (1877). Essays, Historical and Theo- 
logica', appeared in 1878 (2 vols.), witli a biographical preface by his 
sister Anne, who also edited some of his Letters (1884). 

MOZLEY, THOMAS (1806-1893), English divine and writer, 
was bom at Gainsborough in 1806, the son of a bookseller and 
publisher in that town. From Charterhouse school he pro¬ 
ceeded to Oriel College, Oxford, where he became the pupil, and 
subsequently the intimate friend, of John Henry Newman. In 
1831 he was ordained, and became, in 1836, rector of Cholderton, 
Wiltshire. He was, from its beginning, a strong supporter 
of the Tractarian movement, and after contributing for some 
time to the British Critic, the chief organ of the movement, 
succeeded Newman as editor in 1841. In 1843 he was on the 
point of joining the Roman Catholic Church. Newman, however, 
strongly advised him to take two years to reflect, and long before 
that period had elapsed Mozley had determined to remain an 
Anglican. In 1844 he began to write leading articles for The 
Times, and continued to do so regularly for many years. In 
1847 he resigned his country living and settled in London, but in 
1868 accepted the living of Plymtree, Devonshire. From 1876 to 
1880 he was rural dean of Ottery St Mary’s, Devon. He resigned 
his living in 1880, and removed to Cheltenham, where he died on 
the 17th of June 1893. 

He was the author of Reminiscences, chiefly of Oriel, and the 
Oxford Movement, published in 1S82. 

MPONGWE (PoNGos), a settled Bantu people of the Gabun, 
West Africa, constantly confused with the Mpangwe or Fang 
{q.v.). The Mpongwe, who call themselves Ayogo or “ the Wise,” 
have a rich collection of national songs, myths and traditions, 
and the tribal elders know the “ Hidden Words,” a kind of secret 
language of unknown origin. Their language, a Bantu dialect, 
has been the means of communication between the tribes of the 
interior and the Europeans. The family organization is intricate 
and very similar to the Roman patria potestas; wives, children 
and slaves being all subservient to the father, who alone is really 
free. They practise the poison ordeal, and reverence vague 
and malignant spirits who require propitiation by offerings and 
ceremonies. The ghosts of the decid are esp|cially feared. 

MTSENSK (popularly Amchensk), a town of Russia, jn the 
government of Orel, on the navigable Zusha River, 17 m. from its 
confluence with the Oka, and on the Moscow & Kursk railway, 
32 m. N.E. of the dty of Orel. Pop. (1900), 9390. It is 
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mentioned in the Russian chronicles as early a»ii47. From ijao 
to 1530 it was under the rule of Lithuania; in the latter year it 
was t^en by Russia, and became one of her chief strongholds 
against the raids of the Tatars. It is now an important centre 
for trade in grain, hemp, hemp-seed oil, tobacco and spirits. 

UTSKHET, a decayed town of Rus.sian Transcaucasia, in the 
government of Tiflis, 13 m. by rail N.N.W. of the city of Tiflis, 
at the confluence of the Aragva with the Kura, at an altitude of 
1515 ft. Pop.(i8()7), 12JI. One of the oldest places in Geor^'ia, 
it was the capital of that country until supplanted by Tiflis 
in'tBfc last year of the 5th century A.n. The most ancient scat of 
the Georgian kings was the castle of Arma-tsikhe, Armasis, or 
Harmozica, crowning a hill opposite to Mtskhet. The most 
raeAorahle rchc of the latter is the cathedral, said to.have been 
originally fouaded in the 4th century, though the existing 
building dates from the 15th century'and was restored in the 
i8th. In the graveyard attached to tliis convent graves have 
been opened which yielded objects of the Iron and Stone ages, 
and others of the era of the Roman emperor Augustus. 

HUBARRAD, or Mobarrad (Abu-l 'Abbas Maiiommed ibn 
YazJd UL-A2Di)*(£. 826-898), Arabian grammarian, was born in 
Basra, and became the leader of the IJa^run grammarians against 
the Kufan school. His judgment, however, was independent, 
as is shown by his attack on some points in the grammar of ,Siba- 
waihi, the^reatest writer of his own school. He died at Bagdad. 

Hia main work i.s the grammatical one known os tiie Kamil 
{Perfect), which has been edited by W. Wriglil (Leipzig, 1804 seq.), 
and published at Constantinople (1809) and Cairo (iSgr). Two 
or three other works exist in MS.; cf. C. Itrockclmann, (k".ch. tier 
arabiscluH LUteratur, i. 109 (Weimar, i8g8). (G. W. T.) 

MUCH WENLOCK, a market town in the municipal borough 
of Wenlock {(/■«.), and the Ludlow parliamentary division of 
Shropshire, England, 163 m. N.W. from London on the Great 
Western railway. It lies at the north end of Wenlock Edge, a 
range running south-west from the Severn valley. A priory 
was founded here as a nunnery by .St Milburg, granddaughter of 
Penda, about 680, and after being destroyed by the Danes was 
refounded by Leofric in 1017. Afterwards it was remodelled by 
Roger de Mnntgomeiy' lor Cluniac monks. There are beautiful 
remains of the priory church, chiefly Early English; but there is a 
chapter-house of ornate Norman work. The prior’s house, still 
inhabited, is a remarkable specimen of i5th-rcntury work, adjoin¬ 
ing and incorporating remains in earlier styles. The parish 
church of Holy Trinity, close to the ruins, is of mixed styles from 
Norman onwards. There is a picturesque half-timbered guild- 
hall(i589). Trade is mainly agricultural, but there are limestone 
quarries in the neighbourhood. Wenlock received the grant of 
a market from Henry HI. in 1224. It was incorporated by 
Edward IV. in 1448, when it also received the privilege of 
returning members to parliament, but in 1885 it ceased to have 
separate representation. 

MUCIAMUS, LICINIUS, Roman general .and statesman, lived 
during the ist century' a.i>. His name shows that he had passed 
by adoption from the Mucian to the Licinian gens. About a.d. 55 
he was sent by Claudius, who had become suspicious of Itis inti¬ 
macy with Messalima, to Armenia with Domitius CorbulO. Under 
Nero he regained the imperial favour. After the death of Galba 
(69), Mucianus and Vespasian (who was at the time in. Judaea) 
both swore allegiance to Otho, but when the civil war broke out 
Mucianus persuaded Ve.spusian to take up arms against Vitellius, 
who had seized the throne. It was agreed that Vespasian should 
stay behind to settle affairs in the East, while Mucianus made his 
why through Asia Minor and Thrace to attack Vitellius. He 
readied Rome the day after tlie death of Vitellius, and found 
Domitian, Vespasian’s son, at the head of affairs, but until the 
arrival of Vespasian the real master of Rome was Mucianus. 
But he new wavered in his allegiance to Vespasian, whose 
favour he rfiainei^in spite of his arrogance. As no mention is 
made 4)f Mucianus during the reigns of Titus or Domitian, he 
probably died during the reign of Vespasian. He was a dever 
writer and historian. He made a collection of the speeches and 
letters of the Ronana of the older republican period, probably 


including a corpus of proceedings «f the senate Gfehs smatus), 
and was the author of a work, chiefly dealing with the natur^ 
history and geography of the East, which is often quoted by 
Pliny as an authority, especially for fabulous statements. 

See monograph by L. Brunn (Leipzig, 1870), 

MUCIC AClD,C„Hj,0, of HOOC'(C^OH),'COOH, is obtained 
by the oxidation of milk, sugar, dulcite, galactose, quercite and 
most varieties of gum by nitric acid. It forms a crystalline 
powder whidt melts at 813° C. It is insoluble in akxihol, and 
nearly insoluble in cold water. When heated with pyridine to 
140° C., it is converted into allomucic acid. Wfhen digested with 
fuming hydrochloric acid for some time it is converted into aa 
furfurane dicarboxylic acid (see Furfurane); while on heating 
with barium sulphide it is trimsformed into a —thiophene car¬ 
boxylic acid (see Thiophene). The ammonium salt yields on 
dry' distillation carbon dioxide, ammonia, pyrrol and other 
substance.s. The acid when fused with caustic alkalies yields 
oxalic acid. ' 

MUCILAGE (from late Lat. mucilago, a mouldy juice, from 
mucere, to be mouldy), a term which denotes a viscid or glutinous 
mixture of water and any gummy vegetable substance (see Gum). 
Mucilages are useful in medicine as vehicles for various insoluble 
and other drugs, and in the arts as thickeners (in calico-printing, 
dyeing, &c.). The Britisli pharmacopoeia contains the mucilages 
of acaci'd and tragaeantk. 

MUCKERS (Ger. Muckern, i.c. canting bigots, hypocrites), the 
nickname given to the followers of tlie teaching of Johann 
Heinrich Schbnherr (1770-1826)and JohannWilhehn Ebel (1784- 
1861). Schiinherr, the son of a non-commissioned officer at 
Memel in Prus.sia, was educated at the university of Konigsberg, 
where at that time the theological faculty, under the influence 
of Kantian idealism, was strongly rationalist in tendency. The 
lad, who was miserably poor, was diss'atisfied with a philosophy 
which stopped short of an explanation of the “ thing in itself,” 
and, having been reared in the strictest orthodoxy, he set to 
work to develop, with the aid of the Bible, a philosophy of his 
own. In the end he believed himself to have reached ultimate 
knowledge, and became the propliet of a dualistic theosopliy' so 
closely analogous to Gnostic ism that it might have been taken 
for a deliberate revival, hiid not Srhonlierr’s lack of education 
precluded any such idea. Among his converts was Ebel, who 
irorii 1810 onwards g.aincd a great reputation in Konigsberg as 
an earnest preacher of the orthodox doctrines of sin, grace and 
redemption, and in 1816 was appointed ‘‘archdeacon,” i.c. 
principal pastor, at the old church in Konigsberg. In the pulpit 
he was orthodox; but he gatliered about him a select circle of Uic 
initiated, to whom in private he taught Schonherr's doctrines. 
Schbnherr himself sank into the background, and eventually 
died in 1826. But Ebel continued his teaching, and was joined 
in 1827 by Heinrich Dicstcl, also a Lutheran pastor of Konigsberg. 
They became father-confe.ssors to a wide circle of silly fashionable 
people in the Prussian capital. In view of their peculiar teaching 
as to “ the purification of the flesh,” which involved the minute 
regulation of tlic intercourse of married people, scandal was 

* Schouberr disdnguished two primal powers or principles—one 
male and active, the other female and i>assive—having both person¬ 
ality and volition; he called them Light and Uarkness, Fue and 
Water. They moved freely in the void, and from their ultimate 
contact God aud the world sprang into being. Evil came into 
existence owing to the fall of Lucifer, a Light-being created by God, 
who in revenge lent his aid to the powers of Darkness. Sin came 
with the Fall of Man; and this infection, inherited with the blood, 
necessitated redemption in order to restore the harmony of the primal 
powers, Tliis was the work of Clirist, who descended into a world 
the inhabitants of which are divided into cliildrcn of Light and chil¬ 
dren of Darkness. The power of the Holy Ghost emanating from 
Christ, perfects the higher natures in whom Christ s " law of ngbte- 
ousness ” is represented and who to a certain extent share in his 
being; it becomes their duty to obtain control over the lower natures 
so a.s to struggle against the powers of Darkness in them—powers 
which can be overcome by prayer, fasting and sell-inortihcation 
;tencrally. The end was near and the triumph of the Liglit 
assured. Antichrist (Napoleon) had already appeared, and when 
Christ came He would find no faith on the earth (Xaike xvili. 8), 
because faith would be swallowed up in knowledge. 
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inevitable. Matters came eto a head in 1635, when G)unt 
Finckenstein, himself fomierly an initiate, denounced the two 
putors imd accused them of immorality. Diestel wrote twb 
violent tirades against the count, who brought an action for 
slander and won it. The evidence taken in the case was then laid 
before the consistoiy, a^d proceedings followed which became 
famous as the “ Konigsberger Seligionsprozess ” (1835-184]),' 
ending in sentences of deprivation'on both Ebel and Diestel. 
The charges of actual immorality were dismissed; but there is no 
doubt that some of their followers established practices akin to 
those of the Agapemone and the Perfectionists. Some of them 
migrated to Brazil, where in 1874 at Porto Alegre a company of 
them came into collision with the military. 

See J. J. Mombert, J-atth Victorious (London, 1882); Hcpwortli 
Dixon, Spiritual Wives (i8fj8); and, more especially, the article 
on Schonherr, by P. Tscbackcrt, in Herzog-Hauck, Bealenrvklopadic 
(3rd erl., Leipzig, 1906), xvii. ftyO. 

HUCDNA, a genus of twining plants, belonging to the natural 
order Leguminosae, and natives of the tropics. M. pruriens is 
popularly known as cowhage or cowitch, a corruption of the Hindu 
Krwach. It is a tall annual climber with large dark purple pea¬ 
like flowers, and golden-brown velvety pods recalling those of the 
sweet pea, the hairs or bristles on which often raise blisters on 
the skin. It is common in the tropical regions of India, Africa j 
and America, and the hairs on the pod have long been used in 
medicine as a vermifuge. j 

MUDANIA (anc. Apamea Myrlca), a town of Asia Minor, on 
the south roast of the Sea of Marmora, and the port of Brusa. It I 
is connected with Brusa by a railway and a carriage road, and 
with Constantinople by steamers. Olive oil is produced. Pop,, ! 
5900, of which two-thirds are Greeks. 

MUDHOL, a native state of India in the southern division 
of Bombay. Area, 368 sq. m.; pop. (iqoi), 63,001; revenue, 
£20,000. It was a Mahratta principality dating from Mahom- 
medan rule before the rise of Sivaji. The family name of the 
chief is rihorpadc. The town of Mudhol stands on the left bank 
of the Ghatprabha; pop. (1901), 8359. 

MUDIE, CHARLES EDWARD (i8i8- i8()o), English publisher 
and founder of Mudie’s Lending Library, was horn at Chelsea 
on the 18th of October 1818, the son of a secondhand bookseller 
and newsagent. In 1840 he established a stationery and book¬ 
selling business in Bloomsbury, I,ondon. He was the first 
publisher of James Rus,sell Lowell’s poems in England, and of j 
Emerson’s Man Thinking. In 1842 he began to lend books. 
This departure proved so successful that in 1852 he moved his i 
‘‘Select l.itirary’’ to larger premises in New Oxford Street, ; 
London. In i860 these premises were substantially enlarged, ! 
and branches of the business established, and in 1864 “Mudie’s’’ | 
was converted into a limited company. Mudic himself died on 
the 28th of October 1890. 

MUFF, an article of outdoor apparel, open at either end, for | 
holding the hands in and keeping them warm, generally made of ‘ 
fur, but also of velvet, silk, iN’c. Muffs are now only used in [ 
England by women, but in the 17th and i8th centuries were 
fashionable (or men. In Roman times the place of the glove was 
taken by long sleeves {manicae) reaching to the liand, and in 
winter special sleeves of fur were worn (cf. Cic. Phil. ii. ii, 26). 
In Medieval Latin we find the word mu{lulae, defined by Du 
Cange {Gloss., s.v.) as chirothecae pellitac et hibernae. He quotes 
from a cartulary of the year 817, of the issuing to monks of sheep¬ 
skin coverings to be used during the winter. Iliese may have 
been, as the Roman certainly were, separate coverings for each 
hand, although the cartulary cited also distinguishes the glove 
for summer from the muffulae for winter wear. The 0 . Er. tnoufie 
meant a thick glove or mitten, and from this the Du. inof, 
Walloon mouffe, and thence Eng. “ muff,” are probably derived. 
From the Fr. moufle have come the various uses, verbal and 
substantival, of “ muffle,” viz. to wrap round for proftection, for 
deadening sound, &c., and for a chamber or receptacle in a 
furnace to protect objects from contact with fire while exposed to 
heat* The slang use of “ mufi ” for a clumsy, awkward person 
is of late origin. It appears in the middle of the 19th century. 

' The contemptuous designation Muckem dates from this time. 
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VON, called WEISS (1775-1851), Prussian general field marshal, 
was bom on the 12th of June 17(75, and entered the Prussian 
army in 1790. In 1799 he contributed to a military dictionary 
eejited by Liwt. W. von Leipziger, and in the winter of 
1802-1803, being then a subaltern, he was appointed tc the 
newly-formed general stafi as “ quarternmster-Iieutenant.” He 
had already done survey work, and was now charged with survey 
duties under the astronomer F. X. von Zach (1754-1832). In 
1805, when in view of a war with France t.he.army was placed on a 
war footing, Muffling was promoted captain and assigned ttEtfie 
general staffs, successively, of General von Wartensleben, Prince 
Hohenlohe and Bliicher. In 1806 he served under Hohenlohe, 
the duke of Saxe-Weimar, and Bliicher’, and was included in*the 
capitulation of the latter’s corps at Rattkau. after which he 
entered the civil service of the duke of Weimar. He rejoined the 
army on the outbreak of the War of Liberation in 1813, and was 
placed on the headquarters staff of the army of Silesia. His 
business qualities and common sense were greatly valued, 
though the temperamental differences between Muffling and 
Gneisenau often led to friction, especially as th«»former was in a 
measure the representative of the antiquated “ topographical ” 
school of strategists, to whom (rightly in the main) the disaster 
of Jena was attributed. In the interval between the first 
occupation of Paris and the Hundred Days, Milfflingwserved as 
chief of the staff to the Russian gqperal Barclay de Tolly and to 
General Kleist von NoIIendorf. He was Prussian commissioner 
at the duke of Wellington’s headquarters in the Waterloo cam¬ 
paign, and was involved in the various controversies which 
centred round the evcnls of the i6th of June 1815. After the 
final fall of Napoleon he served on the staff of the army of 
occupation in France and was for some months military governor 
of Paris. He spent a part of his time on the Rhine in survey 
work, and was employed by Frederick William III. in various 
diplomatic missions. In 1821 he became chief of the general 
staff at Berlin, and though he has been accu-sed of indulging his 
taste for topographical work at the expense of training for war, 
his work was not wasted, for he gave an excellent organization 
to the general staff, and executed elaborate and useful surveys, 
In 1829 he visited (Constantinople and St Petersburg in connexion 
with negotiations for peace between Russia and Turkev. He took 
a prominent part in the military and civil history of Prussia, and 
from 1838-1847 was governor of Berlin. Failing health compelled 
his retirement in the latter year, and he died on the i6th of 
January' 1851, at his estate of Ringhofen near Berlin. 

Unrier the initials of C{arl) von W(eis3), he wrote various important 
works on military art and liistory: Operationsplan der pteuss-sAchi, 
Atmee jSo6 {Weimar, 1807); niargin^ia on the archduke Charles's 
Gmndsdtze der koheren Kriegshunsi iUr die Generdle der oesterr, 
Armee, and on Riihle von Lilienstem’s Bericht uher die Vorgdnge 
hei der Hohenloheschen Armee /S06 ; Die preussisch-russische Kam^ 
pagne bis zwm Waffenstillstande (Berlin, 1813); GeschichU der 
Armeen untcr Wcllineion und Bliicher iSjj; (Stuttgart, 1817); Zur 
Kriegsgesch. der Jahre die Feldziige der schlesischen 

Armee von der Beendigung aes Waffenstillsiandes bis zttr Eroberung 
von Pans (Berlin, 1824); Beirachtungen iiber die grossen Operationen 
und Schlachien (Berlin, 1823); Napoleous Stre^ie iSrj? 

(Berlin, 1827); and an essay on the Roman roails on the lower Rliihe 
(Berlin, 1834). MufHing was also the inventor of a system of hachur- 
ing for maps. His reminiscences, Aus meinem Leben, were published 
at Berlin in 1851. 

MUFTI,- a consulting canon-lawyer in Islam, who, upon 
application, gives fatwas (fetvas) or legal opinions on points of 
canon law (sec Mahommedan Law). T^ese are a.sked and given 
in strictly impersonal form, but the eadi, or judge, then applies 
them to the case and decides in accordance with them. In 
theory, any learned man whose opinion is respected and whose 
advice is sought can give fatwas. But generally in a Muslim 
state there are muftis specifically appointed by the government, 
one for each school of canon law in each place. Each of these 
renders opinions in accordance with the law-lfcoks of his school; 

‘ The use of the word for plain or civilian clothes worn instead 
of uniform is ori^^ally Anglo-Indian. It may have been suggested 
by the loose flowing robes of the stage " mufti," and thus implied 
any easy dress worn by an officer when out of uniform. 
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mentioned in the Russian chronicles as early a»ii47. From ijao 
to 1530 it was under the rule of Lithuania; in the latter year it 
was t^en by Russia, and became one of her chief strongholds 
against the raids of the Tatars. It is now an important centre 
for trade in grain, hemp, hemp-seed oil, tobacco and spirits. 

UTSKHET, a decayed town of Rus.sian Transcaucasia, in the 
government of Tiflis, 13 m. by rail N.N.W. of the city of Tiflis, 
at the confluence of the Aragva with the Kura, at an altitude of 
1515 ft. Pop.(i8()7), 12JI. One of the oldest places in Geor^'ia, 
it was the capital of that country until supplanted by Tiflis 
in'tBfc last year of the 5th century A.n. The most ancient scat of 
the Georgian kings was the castle of Arma-tsikhe, Armasis, or 
Harmozica, crowning a hill opposite to Mtskhet. The most 
raeAorahle rchc of the latter is the cathedral, said to.have been 
originally fouaded in the 4th century, though the existing 
building dates from the 15th century'and was restored in the 
i8th. In the graveyard attached to tliis convent graves have 
been opened which yielded objects of the Iron and Stone ages, 
and others of the era of the Roman emperor Augustus. 

HUBARRAD, or Mobarrad (Abu-l 'Abbas Maiiommed ibn 
YazJd UL-A2Di)*(£. 826-898), Arabian grammarian, was born in 
Basra, and became the leader of the IJa^run grammarians against 
the Kufan school. His judgment, however, was independent, 
as is shown by his attack on some points in the grammar of ,Siba- 
waihi, the^reatest writer of his own school. He died at Bagdad. 

Hia main work i.s the grammatical one known os tiie Kamil 
{Perfect), which has been edited by W. Wriglil (Leipzig, 1804 seq.), 
and published at Constantinople (1809) and Cairo (iSgr). Two 
or three other works exist in MS.; cf. C. Itrockclmann, (k".ch. tier 
arabiscluH LUteratur, i. 109 (Weimar, i8g8). (G. W. T.) 

MUCH WENLOCK, a market town in the municipal borough 
of Wenlock {(/■«.), and the Ludlow parliamentary division of 
Shropshire, England, 163 m. N.W. from London on the Great 
Western railway. It lies at the north end of Wenlock Edge, a 
range running south-west from the Severn valley. A priory 
was founded here as a nunnery by .St Milburg, granddaughter of 
Penda, about 680, and after being destroyed by the Danes was 
refounded by Leofric in 1017. Afterwards it was remodelled by 
Roger de Mnntgomeiy' lor Cluniac monks. There are beautiful 
remains of the priory church, chiefly Early English; but there is a 
chapter-house of ornate Norman work. The prior’s house, still 
inhabited, is a remarkable specimen of i5th-rcntury work, adjoin¬ 
ing and incorporating remains in earlier styles. The parish 
church of Holy Trinity, close to the ruins, is of mixed styles from 
Norman onwards. There is a picturesque half-timbered guild- 
hall(i589). Trade is mainly agricultural, but there are limestone 
quarries in the neighbourhood. Wenlock received the grant of 
a market from Henry HI. in 1224. It was incorporated by 
Edward IV. in 1448, when it also received the privilege of 
returning members to parliament, but in 1885 it ceased to have 
separate representation. 

MUCIAMUS, LICINIUS, Roman general .and statesman, lived 
during the ist century' a.i>. His name shows that he had passed 
by adoption from the Mucian to the Licinian gens. About a.d. 55 
he was sent by Claudius, who had become suspicious of Itis inti¬ 
macy with Messalima, to Armenia with Domitius CorbulO. Under 
Nero he regained the imperial favour. After the death of Galba 
(69), Mucianus and Vespasian (who was at the time in. Judaea) 
both swore allegiance to Otho, but when the civil war broke out 
Mucianus persuaded Ve.spusian to take up arms against Vitellius, 
who had seized the throne. It was agreed that Vespasian should 
stay behind to settle affairs in the East, while Mucianus made his 
why through Asia Minor and Thrace to attack Vitellius. He 
readied Rome the day after tlie death of Vitellius, and found 
Domitian, Vespasian’s son, at the head of affairs, but until the 
arrival of Vespasian the real master of Rome was Mucianus. 
But he new wavered in his allegiance to Vespasian, whose 
favour he rfiainei^in spite of his arrogance. As no mention is 
made 4)f Mucianus during the reigns of Titus or Domitian, he 
probably died during the reign of Vespasian. He was a dever 
writer and historian. He made a collection of the speeches and 
letters of the Ronana of the older republican period, probably 


including a corpus of proceedings «f the senate Gfehs smatus), 
and was the author of a work, chiefly dealing with the natur^ 
history and geography of the East, which is often quoted by 
Pliny as an authority, especially for fabulous statements. 

See monograph by L. Brunn (Leipzig, 1870), 

MUCIC AClD,C„Hj,0, of HOOC'(C^OH),'COOH, is obtained 
by the oxidation of milk, sugar, dulcite, galactose, quercite and 
most varieties of gum by nitric acid. It forms a crystalline 
powder whidt melts at 813° C. It is insoluble in akxihol, and 
nearly insoluble in cold water. When heated with pyridine to 
140° C., it is converted into allomucic acid. Wfhen digested with 
fuming hydrochloric acid for some time it is converted into aa 
furfurane dicarboxylic acid (see Furfurane); while on heating 
with barium sulphide it is trimsformed into a —thiophene car¬ 
boxylic acid (see Thiophene). The ammonium salt yields on 
dry' distillation carbon dioxide, ammonia, pyrrol and other 
substance.s. The acid when fused with caustic alkalies yields 
oxalic acid. ' 

MUCILAGE (from late Lat. mucilago, a mouldy juice, from 
mucere, to be mouldy), a term which denotes a viscid or glutinous 
mixture of water and any gummy vegetable substance (see Gum). 
Mucilages are useful in medicine as vehicles for various insoluble 
and other drugs, and in the arts as thickeners (in calico-printing, 
dyeing, &c.). The Britisli pharmacopoeia contains the mucilages 
of acaci'd and tragaeantk. 

MUCKERS (Ger. Muckern, i.c. canting bigots, hypocrites), the 
nickname given to the followers of tlie teaching of Johann 
Heinrich Schbnherr (1770-1826)and JohannWilhehn Ebel (1784- 
1861). Schiinherr, the son of a non-commissioned officer at 
Memel in Prus.sia, was educated at the university of Konigsberg, 
where at that time the theological faculty, under the influence 
of Kantian idealism, was strongly rationalist in tendency. The 
lad, who was miserably poor, was diss'atisfied with a philosophy 
which stopped short of an explanation of the “ thing in itself,” 
and, having been reared in the strictest orthodoxy, he set to 
work to develop, with the aid of the Bible, a philosophy of his 
own. In the end he believed himself to have reached ultimate 
knowledge, and became the propliet of a dualistic theosopliy' so 
closely analogous to Gnostic ism that it might have been taken 
for a deliberate revival, hiid not Srhonlierr’s lack of education 
precluded any such idea. Among his converts was Ebel, who 
irorii 1810 onwards g.aincd a great reputation in Konigsberg as 
an earnest preacher of the orthodox doctrines of sin, grace and 
redemption, and in 1816 was appointed ‘‘archdeacon,” i.c. 
principal pastor, at the old church in Konigsberg. In the pulpit 
he was orthodox; but he gatliered about him a select circle of Uic 
initiated, to whom in private he taught Schonherr's doctrines. 
Schbnherr himself sank into the background, and eventually 
died in 1826. But Ebel continued his teaching, and was joined 
in 1827 by Heinrich Dicstcl, also a Lutheran pastor of Konigsberg. 
They became father-confe.ssors to a wide circle of silly fashionable 
people in the Prussian capital. In view of their peculiar teaching 
as to “ the purification of the flesh,” which involved the minute 
regulation of tlic intercourse of married people, scandal was 

* Schouberr disdnguished two primal powers or principles—one 
male and active, the other female and i>assive—having both person¬ 
ality and volition; he called them Light and Uarkness, Fue and 
Water. They moved freely in the void, and from their ultimate 
contact God aud the world sprang into being. Evil came into 
existence owing to the fall of Lucifer, a Light-being created by God, 
who in revenge lent his aid to the powers of Darkness. Sin came 
with the Fall of Man; and this infection, inherited with the blood, 
necessitated redemption in order to restore the harmony of the primal 
powers, Tliis was the work of Clirist, who descended into a world 
the inhabitants of which are divided into cliildrcn of Light and chil¬ 
dren of Darkness. The power of the Holy Ghost emanating from 
Christ, perfects the higher natures in whom Christ s " law of ngbte- 
ousness ” is represented and who to a certain extent share in his 
being; it becomes their duty to obtain control over the lower natures 
so a.s to struggle against the powers of Darkness in them—powers 
which can be overcome by prayer, fasting and sell-inortihcation 
;tencrally. The end was near and the triumph of the Liglit 
assured. Antichrist (Napoleon) had already appeared, and when 
Christ came He would find no faith on the earth (Xaike xvili. 8), 
because faith would be swallowed up in knowledge. 
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a member of the ContinentahCongress, in 1780-1783 of the Penn- 
sylvmia genekl assembly (then consisting of only one house), 
and in 1789-1790 of the state constitutional convention. He 
was president of the Pennsylvania-convention which ratified the 
federal constitution, and was a member in 1789-1797 of the 
national House of Representatives, df which he was speaker in 
1789-1791 and 1793-1795. On the a9th of April 1796, as chair¬ 
man of the committee of the whole, he cast the deciding vote 
for the laws necessary to carry out Jay's treatys 

Another brother, Gotthilf Henry Ernest Muhlenberg 
(i753"*8i 5), was a prominent Lutheran clergyman, and was 
pastor of a church in Lancaster, Permsylvania, from 1779 to his 
death; but he is best known as a botanist, and published Catalogus 
plantarum Americae septentrionalis (1813) and Deseriptio uberior 
paminum et plantarum calamariarum Americae septentrionalis 
indignarum et circurum (1817). 

See John M. Maisch, G. H. E. Muhlenberg ols Botaniher (iSSo). 

Gotthilf’s*son, Henry Augustus Muhlenberg (1782-1844), 
was pastor of a Lutheran Church in Reading, Pennsylvania, in 
1802-1828, was a Democratic representative in Congress in i82t>- 
1838, and was United States minister to Austria in 1838-1840. 

MUHLENBERG, WILLIAM AUGUSTUS (1796-1877), 
American philanthropist and Protestant Episcopal clergyman, 
great-grandson of H. M. Muhlenberg and grandson of F. A. C. 
Muhlenberg, was born in Philadelphia, Pennsylvania, on the 
t6th of September 1796. He graduated at the university of 
Pennsylvania in 1815. In 1817 he was ordained a deacon in the 
Protestant Episcopal Church, and became assistant to Bishop 
William White (1748-1836) in the rectorship of Christ Church, 
St Peter s and St James’s, Philadelphia, In 1820 he was ordained 
priest and until 1826 was rector of St James’s Church, Lancaster, 
Pennsylvania. Largely owing to his efforts, Lancaster was the 
second public school district created in the state. His interest 
in church music and hymnody prompted his pamphlet of 1821, 
A Plea^or Christian Hymns-, he drew up for the use of his own 
parish a collection of Church Poetry (1823); and in 1823 he was 
appointed by the General Convention a member of the committee 
on psalms and hymns, whose collection, approved in 1826, con¬ 
tained several of Muhlenberg’s own compositions, including " I 
would not live alway,” “ Shout the glad tidings,” and “ Saviour, 
who thy flock art feeding,” From 1826 to 1845 he was rector 
of St George’s, Flushing, l.ong Island, where in 1827 he became 
head of the Flushing Institute, probably the first Protestant 
Episcopal ” church school ” in the United States. He founded 
a St Paul’s College, to include the institute, but the panic of 1837 
and the refusal of a charter by the state legislature brought it to 
an Md: and the property was sold a few years after Muhlenberg 
leflwRushing. 'The methods of this institute were however 
coplM widely; church schools sprang up everywhere; and St 
Paul’s .School, Concord, New Hampshire, and the Groton School 
in Massachusetts were established in accordance with his ideas. 
In 1845 he removed to New York City, where in 1846 he became 
rector of the Church of the Holy Communion, a “ free ” church 
built by his sister, Mrs Mary A. Rogers. Here Muhlenberg 
founded the first American order of Protestant Episcopal 
deaconesses, the Sisterhood of the Church of the Holy Com¬ 
munion, begun in 1845 and formally organized in 1852. The 
work of the sisterhood led to Muhlenberg’s establishment of .St 
Luke’s Hospital (opened in 1858), for which his congregation 
made offerings each .St Luke’s Day after 1846. In 1866 he founded 
on Long Island the Church Industrial Community of St Johnland. 
He bought 535 acres (mostly wooded), with a shore front of 1} m. 
on Long Island Sound, near King’s Park, 45 m. from New 
York City, to be a home for the aged and for young children, 
especially cripples.' The plan was not reformatory nor purely 
* The Society of St Johnland, incorporated in 1870, has a chapel, 
the Church of the Testimony of Jesus (i8ho). St John's Inn, the home 
for old men (also built in i8()9). Sunset Cottage, a home for twelve 
aged couples, Muhlenberg House for old women, the Fabbii Home, 
the Sunbeam Cottage (given by Mr and Mrs Cornelius Vanderf^lt 
in 1881), Lawrence House, for babies, a libnry and village hall, a 
kindflrgarten, a school house, and the " mansion," Dr Muhlenberg's 
home at St Johnland and later tlio home of Sister Anne Asrres, his 
biographer, during her superintendence of the society. 
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charitable, and a moderate rent was charged tor the cottages. 
In the St Johnland cemetery is the grave of Dr Muhlenberg, who 
died on the 8th of April 1877 in §t Luke’s Hospital, New York 
City. His ideal of the chur^ was that it was missionary and 
evangelical as well as catholic with formal government and ritual; 
hence he called himself an “ evangelical Catholic ” and wrote the 
Evangelical Catholic Papers, which were collected and publish^ 
by Anne Ayres in 1875-1877. 

See Anne Ayres, Life and Work of William Augustus Muhlenberg 
(New York, 1880), and W. W. Newton, Dr MuUenberg (Boston, 
1890), in the " American Religious Leaders Scries." - . 

mOhlhausen, a town of Germany, in Prussian Thuringia 
on the right bank of the Unstrut, 35 m. N.W. of Gotha by rail. 
Pop. (1905), 34,359. It consists of a new and an old town, 
surrounded by five suburbs, and has numerous olij churches and 
towers. The most interesting churchds are those of St Mary and 
of St Blasius, dating respectively from the t4th and the rath 
century; the town hall is also a fine medieval structure. The 
chief industries are the spinning and weaving of woollen and 
cotton. Other manufactures include needles, machinery, cigars, 
soap, hosiery, furniture and shoes. There arg also establish¬ 
ments for dyeing, tanning, lime-burning, iron-making, brewing 
and the preparation of liqueurs. 

Miihlhausen is one of the oldest towns in Thuringia, and 
is said to have been fortified in 925. Its early importance is 
shown by the grant of privileges made to it by the German King 
Henry L, and by the diet held' here in 1135. During the 
Reformation period Miihlhausen became notorious as one of the 
chief seats of the Anabaptists. Thomas Miinzer, one of their 
leaders, was captured in the vicinity and executed in the town. 
Internal dissensions and injuries received during the Thirty 
\ ears’ War and the Seven Years’ War afterwards reduced 
Miihlhausen to unimportance. In 1802 it lost its independence 
and passed to Prussia, in 1807 it was attached to the kingdom of 
Westphalia, but in 1815 it again became Prussian. The Teutonic 
Order established itself at Miihlhausen in 1200. 

See E Heydonpeicll, der Gcschichte der Reichsstadi MUM- 
hausen (Halle, 1900); Ncbclsieck, Eeformalionsgeschichte der Stadi 
Miihlhausen (Magdeburg, 1905): Herquet, Urhundenbuch der 
ehemaligen freien Retchsstadl Muhlhausen (Halle, 1874); F. Stephan, 
VerjassungsgeseMchte der Reichsstadi Miihlhausen (Sondesshausen,’ 
1880); Jordan, Chrnmk der Stadi MUhlhausen (Miihlhausen, 1900- 
1906); and Ftihrer dutch Miihlhausen und Umgrgend (tgoi). 

MUIR, JOHN (1810-1882), Scottish Orientalist, was born on 
the 5th of February 1810 in Glasgow, where his father, Willialn 
Muir (d. 1821), was a merchant. He was educated at the 
grammar school of Irvine, the university of Glasgow, and the 
East India Company's College at Haileybury. He went to India 
in 1829, and served with distinction in various offices, as assistant 
secretary' to the board of revenue, Allahabad, as collector 
at Azimgarh, as principal of tlie Victoria College, Benares, and 
as civil and session judge at Fatchpur. He encouraged the study 
of Sanskrit, and furthered schemes for the enlightenment and 
amelioration of the Hindus. In 1853 he retired and settled in 
Edinburgh, where he continued his Indian labours. In 1862 he 
endowed the chair of Sanskrit in the university of Edinburgh, 
and was the main agent in founding the Shaw fellowship in moral 
philosophy. He was a D.C.L. of Oxford, LL.D. of Edinburgh 
and Ph.D. of Bonn, and was one of the first to receive the 
distinction of C.I.E. He died on the 7th of March 1882. 

In 1858 appeared vol. i. of his Original Sanskrit Texts (2nd ed., 
1808); it was on the origin of caste, an inquiry intended to show that 
it did not exist in the Vodicage. Vol. ii. (ist ed., i860; 2nd, 1871) 
was concerned with tlie origin and racial affinities of the Hindus, 
exhibiting all the then available evidences of their connexion their 
linguistic, social and political kinship, with the other branches of 
the Indo-European stock. Vol. iii. (1st ed., 1861; 2nd, 1868) was on 
the Vedas, a full inquiry as to the ideas of their origin, authority 
and inspiration held both by the Vodic and later Indian writers. 
Vol. iv. (ist ed., 1863; 2nd, 1873) was a comparison of the Vcdic with 
the later representations of the principal Indian deities, an exhibition 
of the process by which three gods hardly klfown to the Vedic 
hymns oecamc the deities of the former Hindu Trimurti. Vol. v. 
(1870) was on the Vedic mythology. l)r Muir was also the author 
of a volume of Metrical Translations from the Sanskrit, an anonymous 
work on Inspiration, several works m Sapskrit, and many csisays in 
the Journal of the Royal Asiatic Society and elsewhere. 
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innn, sir *WILUA 1I (1819-1905), Scottish orientalist, 
brother of the preceding, was bom at Glasgow on the 27th of 
April 1819. He was educa|ed at Kilmarnock Academy, at 
Glasgow and Edinburgh Universities, and at Haileybury College, 
and m 1837 entered the Bengal Civil Service. He served fs‘ 
secretary to the governor of the North-West Provinces, and as a 
member of the Agra revenue board, and during the Mutiny he 
was in charge of the intelligence dqiartment there. In 1865 he 
was nude foreip secretary to the Indian Government. In 1867 
he was knighted (K.f.S.l.), and in 1868 he became lieutenant- 
gS’^fcnor of the North-West Provinces. In 1874 he was appointed 
financial member of the Council, and retired in 1876, when he 
became a member of the Council of India in London. He had 
alsAys taken an interest in educational matters, and it was 
chiefly through his exertions that the central college at Allaha¬ 
bad, known as Muir’s College, was built and endowed. In r885 
he was elected principal of Edinburgh University in succession 
to Sir Alexander Grant, and held the post till 1903, when he 
retired. Sir William Muir was a profound Arabic scholar, and 
made a careful study of the history of the time of Mahomet and 
the early caliphate. His chief books are a Life of Mahomet and 
History of Islam to the Era of the. Hegira; Annals of the Early 
Caliphate; The Caliphate, an abridgment and continuation of the 
Annals, which brings the record down to the fall of the caliphate 
on the onset of the Mongols; The Koran: its Composition and 
Teaching; and The Mohommfdan Controversy, a reprint of five 
essays published at intervals between 1885 and 1887. In r88i 
he delivered the Rede lecture at Cambridge on The Early Cali¬ 
phate and Rise of Islam. He married in 1840 Elizabeth Huntly 
Wemy.ss (d. 189^), and had five sons and six daughters; four of 
his sons served in India, and one of them, Colonel A. N. Muir 
(d. 1899), was acting resident in Nepal. 

MDfliADDASI * [the appellation of Shams ad Din Abu Abdallah 
Mahommed ibn AJimadJ {fl. 967-985), Arabian traveller, author 
of a Description of the Ijinds of Islam, which is the most original 
and among the most important of Arabic geographies of the 
middle ages. His family name was A 1 Bashari. His paternal 
grandfather was an architect who constructed many public 
works in Palestine, especially at Acre, and his mother’s family 
was opulent. His maternal grandfather, a man of artistic and 
literary tastes, migrated to Jerusalem from Jurjan province in 
Persia, near the frontier of Khorasan. 'His descriptions rest on 
extensive travels through a long series of years. His first 
pilgrimage was made at the age of twenty (in a.ii. 356= a.d. 967), 
but his book was not published till a.h. 375 (a.d. 985-986), when 
he was forty years old. 

The two MSS. (at Berlin and Constantinople) rmre.sent a later 
recension (a.h. 378). The book became known in Europe through 
the copy brought from India by Sprenger, and was edited by Pro¬ 
fessor M. J. de Goeje as the third part of his Bibliotheca Geograph- 
orum Arabicorum (Leiden, 1877). See also the EngUsh translation 
(unfinished) by G. S. A. Banking and K. F. Azoo, in Bibliotheca 
Indica, New Series, Nos. 899, 932, 1001 (Bengal-Asiatic Society, 
1897-1901); Mukaddasi's Syrian chapter has been separately 
translated and edited in English by Guy le Strange (London, Pales¬ 
tine Pilgrims’ Text Society, 1880); in German by J. Gildemcister 
in Zeitschrift des deutschen Palastina-Vereins, vol. vii. (1884). 

HUKDEM ((Chinese Shengking), the capital of Mancliuria, on 
the Hun-ho, no m. N.E. of Niuchwang, in 41° 51' N., 123° 38' 
E., with a population of 250,000. It is a centre for trade and 
also for missionary enterprise. It was formerly the headquarters 
of the Manchu dynasty, and their tombs lie within its confines. 
Mukden is a fine town, with splendid walls, about a mile long 
each way. The suburbs extend a considerable distance from the 
city and are surrounded by mud walls. In the centre of the town 
stands a small palace surrounded by an inner wall and roofed with 
yellow tiles. The boots and pack of Nurhachu, the founder of 
the present Grinese dynasty, who was a pedlar, are preserved 
there. Nurhachii’s son, the emperor T’ien-tsimg (r637-i636), 
built temples to laaven u&)^th in the neighbourhood of the 
city in imttatien of thos^Wfwng. These-are much dilapidated. 
Four or#ve ’taiiles to the town stands the Eu-ling or 

“ hapDy''tomb,” where f||BlNn5 of Nurhachu rest, the outet 
‘ A 1 Muka^oW d " the Jerusalemite." 
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gates of wliich are adorned with a jpeen majolicaxepreseiitBtioo 
of an imperial dragon. The Emperor K’ien luRge(i7a6-i796) 
wrote a poem on Mukden, which was translated into French bjr 
P8re Amiot and attracted theattention of Voltaire. During the 
Russo-Japanese War in 1905 some of the heaviest fighting took 
place before Mukden, whuf is known as the " battle of Mukden " 
covering operations from the 19th of February till the Japanese 
occupied Mukden on the loth of March and the Russians 
retreated northward on the 12th. 

HUKDISHU(M2gaifoxo), a seaport of Italian Somaliland, East 
Africa, in 2° 1' N., 45” 24' E. It is built on the sandy coast 
which separates the Webi Shebeli from the sea. The harbour 
is open. Mukdishu, formerly extensive, is largely in ruins;.it 
consists of two villages, Hamarhwin to the south and Shingani 
to the north. There are some houses in the Moorish style and a 
mos(|ue among the ruins bears date a.h. 636 {i.e. a.d. 1238). 
Between the two settlements is the governor's palace and north 
of the town is a massive square tower built by the Portuguese in 
the 16th century. The population, about 5000, is mainly com¬ 
posed of descendants of negro slaves known as Abesh. There are 
also Somali, Arab and Hindu settlers. Mukdishu is mentioned 
by Marco I’olo and described by Ibn Batuta as an “ immenie ’’ 
city. This was in the early part of the 14th century. It was a 
flourishing port and had many fine mosques when captured by 
the Portuguese (about 1510). Under Portugal the place fell into 
decay. It pa.ssed in the 17th century into the possession of the 
imams of Muscat, but in the i8th century became practicsJly 
independent. It was reconquered by .Seyyid Said c. 1830, and 
on the division of his dominions fell to Zanzibar. In 1892 it was 
transferred to Italy (sec Somai.iland, Italian). The name of the 
town is spelt in a great Variety of ways, including Madeigascar, 
whence the name of the island of Madagascar. Alfred Grandidier 
points out that the Portuguese, misled by Marco Polo's descrip¬ 
tion of Mukdishu as an island, fancied they iiad discovered the 
land of which he wrote when they touched at Madagasc^ir. 

HULA, a town of eastern Spain, in the province of Murcia; on 
the left bank of the Mula, a small righl-liand tributary of the 
Segura, periodically liable to destructive floods. Pop.ijJwoo), 
12,731. The Sierra Espuna rises on the south to of 

nearly 5200 ft. Mula has a small trade in agricultural,|j^ucc, 
wine and olive oil. About 4 m. east arc two grnups,|ji([^uses 
known as the Banos de Mula, with warm sulphurou%7i^ings of 
considerable local repute. 

MULATTO (Span, and Port, mulato, diminutive of mtdo, I-at. 
mulus, a mule, used as denoting a hybrid origin), a person one of 
whose parents is of a white race and the other a negro. In Latin 
America such half-breeds are sometimes called mestizos. 

MULBERRY ^ (botanically Morus; nat. ord. Moratedp^), a 
genus of about ten species growing in the temperate regjon.s 
of the northern hemisphere and in the mountains of the tropics. 
They are deciduous trees or shrubs with alternate, toothed, 
often three-lobed leaves and unisexual flowers in catkin-like 
inflorescences. 

The black mulberry {Morus nigra), a native of western Asia, 
spread westwards in cultivation at an early period; it was 
cultivated by the Greeks and Romans, and in northern Europe 
by the 9th and loth centuries. Up to the 15th century it 
was extensively grown in Italy for rearing silkworms, but has 
since been superseded by M. alba. It is now mainly cultivated 
for its oblong purplish-black compound fruit—the so-called 
sorosis, formed from the whole female inflorescence in which 
the perianth leaves of the .single flowers have become fleshy— 
which is wholesome and palatable if eaten fresh before acetous 
fermentation has set in. The mulberry succeeds as a standard 
in the warmer parts of England, especially in sheltered 
situations, but in the north of England and the less_ favoured 
parts of Scotland it requires the assistance of a wall. The 
standard trees require no other pruning or training than on 
occasional thinning out of the branches, and are generally 
planted on lawns, to prevent the fruit being damaged when it 

• 

® Mulberry btands for murherry or morberry^ i.e. monts and 
'‘berry/* cf. Ger. mauJbeeret O.H.G. mArberie 
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faUSv - He' Ine moceeds bst in a nch, deep, and somewhat 
moist loam, %ut grows well in anj go(^ gsurden ground. It 
is usually propagated either by cuttings or layers, which latter, 
if made from the older branches of the tree, come sooner into 
heaving. Cuttings planted in the spring should consist of 
well-ripened shoots of t^e preceding^year, with a joint of two- 
year-old wood at their base, or if planted ih autumn should 
have the shoots well matured, and furnished with a heel of 
two-year-old wood. The brwicbes and even stout limbs are 
sometimes employed as cuttings instead of the younger shoots, 
especially when the object is to obtain a bearing tree<}uickly. 



• Mulberry {Morus nigra) Shoot bearing Fruit. 

1, Catkin of m.^lc flowers: g nat. 3, Cluster of female flowers. 

size. 4, Two female flowers. 

2, A male flower. 

The branch should be planted deeply in autumn in good soil, 
and if necessary supported in an upright position by a stake. 
The most common mode of propagation, however, is by layering 
the young branches. The mulberry may be grown in pots, and 
gently forwarded in an orchard house, and under these con¬ 
ditions the fruit acquires a richness of flavour unknown in the 
fruit ripened out of doors. If cultivated in this way it requires 
abundance of water while the fruit is swelling, and also frequent 
dressings of artificial fertilizers. 

The white mulberry (M. alha), so called from its nearly 
white fruit, is the one mainly employed in serirulture. It is 
a native of China and has been cultivated from the earliest 
times in Asia and since the 12th century in Europe, especially 
in the Mediterranean region. There are many varieties, among 
which the Philippine mulberry (var. mtdUcaulis) is perhaps 
most highly esteemed. The Indian sp^ies, M. Mica (not to 
be confounded with Morinda ciirifolia, a rubiaceous tree, 
sometimes also called Indian mulberry), is also cultivated for 
the same purpose. 

M. rubra, the North American red mulberry, is the largest of 
the genus, often reaching a height of 70 ft. It produces dark red 
hemes much inferior in flavour, however, to those of Af. nigra. 

Broussonetia papyrifera, a member of a closely allied genus, 
is the paper mulberry, a native of Burma, China and Polynesia, 
and widely cultivated in Japan, where the bark is used for 
paper-making. The Tapa-cloth of the South Sea Islands is also 
made from it. The plant is a shrub or small tree with large 
mulberry-like lobed or entire hairy leaves. Several forms are 
cultivated, differing chiefly in the shape of the leaves. 

HULDE, a river of Germany, a left-bank tributary of the 
Elbe. It is formed by the confluence, just below Koldite, 
of the Zwickauer Mulde, which rising in the Vogtland of Saxony 
paafta Zwickau, Glauchau and Rochlitz, and the Freiberger 
Mulde, which, rising in the Bohemian Erzgebirge, touches 
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Freiberg, Ddbeln >and Leisnig. The united iiVer flows north 
to Grimma and thence past Wurzen, Eilenbutg and Bitterfeld 
to Des-sau, where it joins the Eljre. The total length of the 
united river is 75 m. 

MULE (Lat. mulus), a term not unfrequently applied to 
the produce of any two creatures of different species,* and 
synonymous with hybrid, but in its ordinary acceptation em¬ 
ployed to designate the offspring or “ cross ” between the equine 
and asinine species. There are two kinds of mule—the Mule 
proper annus, var. y; Mulus; Fr., Mulet or Grand muUt ; 
Get. Grosser Mavlesel), which is the hybrid produce of aihSle 
ass with a mare, and the Hinny (Equus asinus, vor. S; Hinnus] 
Fr. Bardot or Petit mulet; Ger. Kleiner Maulesel), the offspring 
of the stalhon and female ass. The mule is the more valuable 
of the two, and to its production the attention of breeders is 
entirely directed. 

In its short thick head, long ears, thin irmbs, small narrow 
hoofs, short mane, absence of chestnuts (homy growths) inside 
the hocks, and tail destitute of hair at the root the mule is 
asinine; while in height and body, shape of neck and croup, 
uniformity of coat, and in teeth it is equine, rft has the voice 
neither of the ass nor of the horse, but emits a feeble hoarse 
noise. The most common colour of the mule is a brown or 
bay-brown—bay, or bright bay, or piebald being rare; a chestnut 
tint is sometimes noticed. It possesses the sobrietyi patience, 
endurance and sure-footedness pf the ass, and the vigour, 
.strength and courage of the horse. As a beast of burden it is 
preferable to the horse, being less impatient under the pressure 
of heaw weights, while the skin being harder and less sensitive 
renders it more capable of resisting sun and rain. 

The mule has been in use from early times; the inhabitants 
of Mysia and Paphlagonia are said to have been the first breeders. 
With the Greelb and Romans, the latter especially, the mule 
was valued, being employed to draw carriages and carry loads. 
In modem times it has been largely used for military transport. 

The principal mule countries in Europe are the south of 
France, .Spain, Portugal and Italy, where they are used for pack 
and draught. The French mules are most numerous on the 
borders of the Pyrenees, in Gascony, and in Poitou. In Spain 
mules ore used in the Catalan provinces, in the mountainous 
districts of Andalusia, and in the province of Alicante. Good 
draught-mules are bred in La Mancha and in the districts on 
the slopes of the Pyrenees, where they are employed to carjy 
loads. But in Spain, Italy, and some other countries they are 
also extensively used in carriages; in Spain particularly, where 
large, fine mules are bred for this purpose, a pair of these animals 
will often cost more than a pair of horses. The mules of Asia 
Minor, Syria, Cyprus, Egypt and Algeria, as well as those of 
the district between the Tigris and the Persian frontier and 
in North China, arc good. In the Punjab provinces of British 
India many excellent mules are bred, breeding being promoted 
by the government. Good mules are reared in North and South 
America, the principal districts for breeding them in the United 
States being Texas, Missouri, Mississippi, Tennessee, Alabama, 
Georgia, Arkansas and Kentucky. The Kentucky mules 
are well shaped and showy, being derived from nearly 
thoroughbred mares known as Kentucky trotters, while those 
reared in Missouri are hardy. The Mexican mule, bred by a 
male ass out of a mustang mare, is also a hardy, strong and 
useful animal. 

Frwice is perhaps the most important mule-raising country 
in Europe, four centres being more particularly devotrf to this 
kind of industry : Poitou, the mountainous districts of central 
France, the Pyrenees and Dauphin^. The mules of these 
different parts differ chiefly in height; those of Poitou are large, 
powerful, and long in the body, and are mainly expoijied to the 
departments of Languedoc and Provence, as well os to Spain, 
It^ and Anterica; those of Dauphin^ are of medium height, 
with a short, thick body; while those of the centre and the 
Pyrenees ore lighter and smaller, but more active. 

Mule-breeding in Poitou is supposed to date from the time of 
Philip V. of Spain, when the particular breeds of hones and 
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Bins vere imported into thBt region .and Gascony. But there 
ieOKidence to show that as early as the loth Century the mules 
ofi Poitou were of excellent guality. 

MVLGBAVE, EARLDOlH Of, a title dating from 1626, when 
Edmund Sheffield, 3rd Baron Sheffield of Butterwicke, wp 
created earl of Mulgrave. He was succeeded by his grandson 
Edmund, the and earl, who was one of the nine true peers who 
sat in Oliver Cromwell’s House of Lords. Edmund’s son John, 
3rd earl, was created marquess of Normanby in 1694, and duke 
of Buckingham and Vormanby in 1703; but on the death of his 
sflH^e and duke, without heirs in 1735, the titles became extinct. 
The and duke devised the estates of the Sheffield family to his 
mother Catherine, a natural daughter of James II., who bad 
mafried as her first husband the 3rd earl of Annesley, by whom 
ahe had a daughter Catherine, who married William Phipps 
and liad a son Constantine Phipps. The latter succeeded to the 
estate of Mulgrave in Yorkshire in 1743 on the death of his 
grandmother, and in 1767 he was created Baron Mulgrave of 
New Ross in the peerage of Ireland. HLs son was created a 
peer of Great Britain in 1790 with the title of Baron Mulgrave 
of Mulgrave; and the latter’s brother Henry, the next in succes¬ 
sion, who was secretary of state for foreign affairs in 1805 and 
held other high government offices, was created Viscount 
Normanby and earl of Mulgrave in 1812. The 2nd earl of this 
creation, who like his father held several high cabinet offices, 
was advanced in the ])eerage ^ the coronation of Queen Victoria, 
being created marquess of Normanby in 1838. 

MOLHAUSEN (Fr. Mul/iouse), a town of Ciermany, in Upper 
Alsace, on the Ill, an affluent of the Rhine, and the Rhinc- 
Rhone canal, about 56 r%S. of Strassburg and 21 m. N.W. of 
Basel by rail. The old town, surrounded by arms of the Ill, 
has narrow and irregular streets, while to the south, on the canal, 
lie the handsome villas and promenades of the new town. Most 
of the older buildings have made way for factories, so that the 
town hall, dating from 1351, is an almost solitary witness to 
the town’s medieval prosperity. The most important interest 
of Mulhausen centres *in the imiking of cotton goods. This 
industry was introduced in 1746, and has since prospered in 
the hands of several wealthy families which are closely cormected 
by intermarriage, and lend each other support. A large pro¬ 
portion of the inhabitants of the town and the neighbourhood 
is engaged in woollen and other textile manufactures, the 
products of which are exported to all parts of the world. The 
manufactures of machinery, especially locomotives and railway 
plant, chemicals, and hardware are also important. A note¬ 
worthy feature is the attention paid by the manufacturers to 
the well-being of their workpeople. In 1853, Johann Heinrich 
DoUfus (1800-1887), mayor of the town, founded the “ artisans’ 
town ” (riM ouuriire) to the north-cast of the old town, consisting 
of about iaoo model dwellings with public bath-, wash- and bake¬ 
houses, and library. The houses were let on a system by which 
the occupant became the owner after the payment of a certain 
number of instalments. Of recent years, however, the opera¬ 
tives have moved into the suburbs, leaving the model houses 
of the “ artisans’ town ” to small tradesmen. A “ sociijA indus- 
trielle” for the encouragement of original discovery and invention 
among the workmen has existed since 1825, and there are various 
benevolent societies. Mulhausen carries on an active trade 
in grain, wine, colonial produce and timber, which is facilitated 
by its river harbour. After the annexation of Alsace to Germany 
in 1871 the French sympathies of the inhabitants were shown 
by the extraordinary decrease in their number. The population 
has since increased, amounting in 1905 to 94,514, of whom 
about two-thirds are Roman Catholics. 

Mentioned as early as 717, Millhausen was raised to the rank 
of a free town of the empire in 1198, and received very extensive 
privileges from Rudolph of Hapsburg in 1273. It suffered 
cohgiderably in th« various wars of the middle ages, but generally 

S luto maintain its independence, in 1466 it formed an 
flith the SwisSfOnd this became a permanent union in 
the peace d'Westphalia (1648) it was recognized 
iependeUt ally of the Swiss League. In 1797 it sought 


incorporation witii France from mativea of oommeroial poKby,' 
and in 1871 it passed to Germany. 

Sea A. Metzger ,' 1.0 Rtpublijiu it Mvlhouiejr^tf^ (Easel, 1884I7 
Schall, Das Arbttterquartitr van MiUhausiH iBerlin, 1877); Herkner, 
Die ober-tlsdssische Baumwollindustrie und ihre Arbeiler (Stiassbuig, 
1887); and E. Toumier, MUHausen im tO.Jahrhuniert (lUyach, 189^. 

HOLHEIH-AH-RHEm, a town of (jermany, in the Prussian 
Rhine province, on the right bank of the Rhine, a m. below 
Cologne, of vffiich it is practically a suburb, and on the main 
lines of railway Cologne-Diisseldorf and Cologne-Elberfeld. 
Pop. (1905), 50,807. There are important manufactures of silk, 
ribbons, velvet, sailcloth, tobacco, vinegar, yarn and chemicals, 
in addition to rolling-mills, boiler works, telegraph works, 
breweries, tanneries and a ship-building yard. Miilheim also 
carries on a brisk trade by rail and river.. 

Of ancient foundation Miilheim received municipal rights 
ih 1322. Its industrial prosperity is in great part due to the 
influx of Protestants expelled from Cologne at tile beginning 
of the 17th century. In 1^84 the town suffered severely from 
an inundation caused by the rapid breaking-up of the ice on the 
Upper Rhine. 

mOlheih-an-der-ruhr, a town of Germany, in the 
Prus.sian Rhine province, on the Ruhr, an affluent of the Rhine, 
about 7 m. W. from Essen and at the intersection of several 
railways. Pop. (1905), 93,598. It has a pari.sh church dating 
from the 12th century. Like most of the towns in this district, 
Mulheim finds its chief industry in iron-working, and contains 
numerous blast-furnaces, rolling-mills, foundries and engine- 
works; it also carries on manufactures of leather, wool, cotton, 
calico, tobacco, paper, beer, and other miscellaneous goods. 
An enormous traffic, by river and rail, is carried on in coal, and 
there is also a considerable trade in timber and colonial produce. 
In the neighbourhood are important sandstone quarries, glass¬ 
works, and a carpet manufactory. Mulheim was formerly 
included in the duchy of Berg, and becoBie a town in i^. In 
1815 it pas-sed to Prussia. 

MUUI, KURSBMDAS (1832-1875), Indign journalist and 
social reformer, was burn on the 25th of J uly 1832, of a family 
belonging to t he Bhatia or trading caste of western India. Being 
repudiated by his family on account of his views on widow 
remarriage, he became a vernacular schoolmaster, and started 
a weekly paper in Gujarati called The Satya Prakash. In 
this he attacked the immoralities of the Maharajas or hereditary 
high priests of the Vallabhachary a sect of Vaishnavism to which 
the Bhatias belong. In a suit for libel brought against him 
in the High Court at Bombay in 1862, he won a victory on the 
main issue. After a visit to England on business in connexion 
with the cotton trade, which was not successful and brought on 
him excommunication from his caste, he was appointed in 1874 
to administer a native state in Kathiawar during the minority 
of the chief; and there he died in Augtist 1875. 

See flistory of the Sect of Maharajas or Waliabhacharyas of Western 
India (1805), 

MULL, the largest island of the Iimer Hebrides, Argyllshire, 
Scotland. Pop. (1901), 4334. It is bounded on the W. and S. 
by the Atlantic, on the N. and N.E. by the Sound of Mull, and 
on the E. and S.E. by the Firth of Lome. It has an area of 
about 367 sq. m., its greatest length being 27 m. and its greatest 
breadth 20 m. The coast is much indented, the principal sea- 
lochs being Loch Mingary, Loch Cuan, Loch Tua, Loch-na-Keal, 
Ixich Scridain, Loch Buy, Ixich Spelve and Loch Don. Among 
.several fresh-water lakes Loch Frisa, Loch Ba and Loch Uisg 
are the chief. The principal mountains are Ben More (3185 ft.), 
Ben Buy (2354 ft.) and Ben Oeach (2289 ft.). In the basaltic 
cliffs near (larsaig are numerous arches and caverns. The 
prevailing rocks are igneous (generally basaltic, gabbro in the 
mountains in the south-east, granite in the Ross). The valleys 
are filled up with lava flows and volcanic ashes of Miocene 
age. At a few places there are gneissose rocks, chalk, sandstone, 
lias and quartz porpihyry. Sheep and cattle are raised, and 
barley, oats and potatoes grown. Owing to the damp clifiMte 
the island is better suited for grazing than for cultivation 



MULL—M0LLER;, G. 


(Wuiite and freestone aie auarried. Ben More deer forest 
and the excell^t fishing anershooting attract many sportsmen. 
There are several ancient castles, tlK principal being those of 
Ehiart andT^ros. Close to the former is a lighthouse erected 
in tnemory of William Rlacl^, the novelist (d. 1898). About 
midway between Mull and Lismore if the Lady Rock, visible 
at low water, on which,* in 1523, Lachlan Maclean of Duart 
exposed his wife, a daughter of the second earl of Argyll, expect¬ 
ing that'She would be drowned by the flowing tide. She was, 
however, saved by her clansfolk and her husband was afterwards 
slain by her brother. Joanna Baillie (1762-1851) made the 
incident the leading theme of her drama of The Family Legend. 
Tobermory (“ the Well of Mary,” so called from a spring of 
local celebrity) is the only town (pop. 1175). It is placed on a 
pretty bay, the houses standing on tree-clad heights. It was 
founded in 1788 as a slation for fishing-boats, and the herring 
fishery is still of some consequence. It has regular communica¬ 
tion by steamer with Stornoway, Oban and Glasgow. Off the 
north-western shore of Mull, separated by a narrow strait, lies 
the isle of UtvA, 4J m. long and ej m. broad, whose inhabitants 
are mostly engaged in fishing, and kelp-gathering. Close to Ulva, 
and practically one with it at low ti#, is the isle of Gometra, 
about ij m. long and 2 m. broad, the people of which are chiefly 
occupied with fishing. Littue Colonsay lies about 2 m. south 
of Ulva. Farther west is the small group of the Treshnish 
Isles. 

MULL, (i) A soft plain muslin exported largely from F.ngland 
to India, &c., and used also in some qualities for summer dresses 
in the home trade. The name is an abbreviation of the Hindu 
mulmul. (2) A word, derived- from the same root as seen in 
‘‘meal" and “mill,” meaning that which is ground or reduced 
in other ways to powder or small particles. Thus a snuff-box 
is in Scotland called a “ mull,” from the early machines in which 
the tobacco was ground. Large snuff-mulls, which remained 
stationary on a table, as opposed to the small portable boxes, 
often took the form of a ram’s head ornamented in silver. 
Possibly from the ground or grated spices with which ale or wine 
is flavoured when heated, comes the expression “ mulled,” as 
applied to such a beverage. The colloquial expression “ to 
make a mull,” i.e. to muddle or make a failure of something, 
also perhaps connected with “ to mull,” to reduce to powder. 
(3) The Scots word “ mull,” meaning a promontory or headland, 
as the Mull of Galloway, the Mull of Kintyre, represents the 
Gaelic maol, cf. Icelandic muli in the same sense; this may be 
the same as muli, snout, cf. Ger. Maul. 

MULLAH (Arabic maula, a term which originally expresses 
the legal bond connecting a former owner with his manumitted 
slave, both patron and client being called maula, and thus 
suggests the idea of patronage), in Mahommedan countries, 
a learned man, a teacher, a doctor of the law. In India the 
term is applied to the man who reads the Koran, and also to a 
Mussulman schoolmaster. In countries like Afghanistan the 
mullahs exert an influence over the populace which sometimes 
rivals that of the amir himself, and they have been responsible 
for many disturbances in Kabul. Among the democratic tribes 
of the north-west frontier of India they almost take the place 
of a secular chief. In the Indian frontier risings of 1897-98 the 
“ mad mullah ” of Swal led the attack upon the Malakand, 
while the Hadda mullah was largely responsible for the risings 
amongst the Mohmands, Afridis and Orakzais. The leader of 
the risings in Somaliland in 1899-1910 was similarly known 
us the “mad mullah.” 

MOlLER, FEROINAKO VON, Baron (1825-1896), German 
botanist and explorer, was bom at Rostock on the 30th of June 
1825, and was educated, after the early death of his parents, in 
Schleswig. He studied the flora of Schleswig and Holstein 
from 1840 to 1847, when he emigrated to South Australia and 
travelled through the colony from 1848 to 1852, discovering 
and describing a large number of plants previously unknown. 
In r852 he was appointed government botanist for Victegia, 
and*examined its flora, and especially tlie Alpine vegetation 
of Australia, which was previoudy unknown. Then, as phyto- 



grafriue naturalbt, he joined the expedition ^nt 
Augustus Gregory By the duke of Newcastle, secretary! 
for the colonies. He explored the river Victoria and 
portions of North Australia, was qpe of the four who reH 
Termination jidee in 1856, and accompanied Gregory's exg 
litm overland to Moreton Bay. From 1857 to 1873 he 
director of the Botanical Gardens, Melbourne, and not onl^ 
introduced many plants into Victoria, but made the excellent^ 
qualities of the blue gum tree (^Eucalyptus globulus) known all 
over tl^e world, and succeeded m introducing it into the south 
of Europe, North and South Africa, Califwnia, and the extra- 
tropical portions of South America. For these servicerf!!S 
was decorated by many foreign countries, including France, 
Spain, Denmark and Portugal; was created K.C.M.G. in 1879, 
baron of the kingdom of Wurtterabefg in 1871, and F.R.S. 
in 1861. He published eleven volumes of Fragmenta phyto- 
graphica Australiae (1862-1881), two volume^ of the Plants of 
Victoria (1860-1865), and other books on the Eucalyptus, MyopO- 
raceae. Acacias and Salsolaceae, all profusely illustrated. He 
also cn-operated in thg production of G. Bentham’s Flora 
Australiensis. He took a leading part in promoting Australian 
exploration, especially the Burke and Wills ex^iedition, which 
was the first to cross the continent, and in the various attempts, 
to unravel the mystery which attended the fate of his fellow- 
countryman Ludwig I..eichhardt (1813-1848). He died at 
Melbourne on the 9th of October 1896. • 

MULLER, FRIEDRICH (1749-1825), German poet, dramatist 
and painter, usually known as Maler (I'.e. painter) Muller, was 
bom at Kreuznach on the 13th of January 1749. He studied 
painting at Zweibriicken, and in 1774-1775 settled in Mannheim, 
where in 1777 he was appointed court painter. In 1778 he was 
enabled by a public subscription to visit Italy, which remained 
his home for the rest of his life. In 1780 he became a Roman 
Catholic. He was unfavourably influenced by the study of 
Italian models, and gradually gave up painting and devoted 
himself to the study of the history of art; his services as 
cicerone were especially in demand among German visitors to 
Rome. Before he left Mannheim he had tried his hand at 
literature, under the influence of the Slum und Drang move¬ 
ment. A lyric drama, Niohe(l^^6), attracted little attention; 
hut Fausts Lehendramatisierl {jTiS) appealed to the turbultnt 
spirit of the time, and Golo und Genoveva (begun in 1776, but 
not published till 1811) was an excellent imitation of Goethe’s 
Gbtz von berlichingen. He struck out a more independent 
path in his idylls, notably Die Schafschur (1775) and Das 
Nusskernen (1811), in which, emancipating himself from the 
artificiality of Gessner, he reproduced sccncs~not without a 
touch of satire—from the German peasant-life of his day. He 
died at Rome on the 23rd of April 1825. 

Maler Muller's fTecAe appeared in 3 vols. (iSji-iSasJ; in r868 
H. Hettner publLshed two volumes of Dichtungffi von Mater Muller, 
which contain most of his writings. Gedichte von Maler Friedrich 
Muller : eine Nachlese zu dessen Werhen appeared in 1873, and his 
Fausts Leben was reprinted by B. Scufiert in t88i. Sec A. Sauer, 
“Stiirmer und Dringor," vof. iii. (Kurschner's Deutsche Sational- 
literalur, vol. 81, 1883); and B. Seuffert, Maler Muller (1877). 

MDLLER, GEORGE (1805-1898), English preacher and 
philanthropist, was bora near Ilalberstadt, Germany, on the 
27th of September 1805, the son of an exciseman. He sub¬ 
sequently became a naturalized British subject. Educated in 
Gernuiny, he resolved in 1826 to devote himself to missionary 
work, and in 1828 went to London to prepare for an appointment 
offered him by the Society for promotiiig Christianity among 
the Jews. In 1830, however, he gave up the idea of missionary 
work, and became minister of a small congregation at Teign- 
mouth, Dcvorishire. He contended that the temporal as well 
as .the spiritual needs of life could be supplied by prayer, and on 
this principle abolished pew rents and refused to ,t^e a fixed 
saliuy, , After two years at Teigrunouth, Muller removed to 
Bristol, where he spent the rest of his life. Ae devoted himself 
particularly to the care of orphati children. He began by taking 
a few under his charge, but in course of time their number 
increased to 3000, settled in five large houses erected for the 
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Bins vere imported into thBt region .and Gascony. But there 
ieOKidence to show that as early as the loth Century the mules 
ofi Poitou were of excellent guality. 

MVLGBAVE, EARLDOlH Of, a title dating from 1626, when 
Edmund Sheffield, 3rd Baron Sheffield of Butterwicke, wp 
created earl of Mulgrave. He was succeeded by his grandson 
Edmund, the and earl, who was one of the nine true peers who 
sat in Oliver Cromwell’s House of Lords. Edmund’s son John, 
3rd earl, was created marquess of Normanby in 1694, and duke 
of Buckingham and Vormanby in 1703; but on the death of his 
sflH^e and duke, without heirs in 1735, the titles became extinct. 
The and duke devised the estates of the Sheffield family to his 
mother Catherine, a natural daughter of James II., who bad 
mafried as her first husband the 3rd earl of Annesley, by whom 
ahe had a daughter Catherine, who married William Phipps 
and liad a son Constantine Phipps. The latter succeeded to the 
estate of Mulgrave in Yorkshire in 1743 on the death of his 
grandmother, and in 1767 he was created Baron Mulgrave of 
New Ross in the peerage of Ireland. HLs son was created a 
peer of Great Britain in 1790 with the title of Baron Mulgrave 
of Mulgrave; and the latter’s brother Henry, the next in succes¬ 
sion, who was secretary of state for foreign affairs in 1805 and 
held other high government offices, was created Viscount 
Normanby and earl of Mulgrave in 1812. The 2nd earl of this 
creation, who like his father held several high cabinet offices, 
was advanced in the ])eerage ^ the coronation of Queen Victoria, 
being created marquess of Normanby in 1838. 

MOLHAUSEN (Fr. Mul/iouse), a town of Ciermany, in Upper 
Alsace, on the Ill, an affluent of the Rhine, and the Rhinc- 
Rhone canal, about 56 r%S. of Strassburg and 21 m. N.W. of 
Basel by rail. The old town, surrounded by arms of the Ill, 
has narrow and irregular streets, while to the south, on the canal, 
lie the handsome villas and promenades of the new town. Most 
of the older buildings have made way for factories, so that the 
town hall, dating from 1351, is an almost solitary witness to 
the town’s medieval prosperity. The most important interest 
of Mulhausen centres *in the imiking of cotton goods. This 
industry was introduced in 1746, and has since prospered in 
the hands of several wealthy families which are closely cormected 
by intermarriage, and lend each other support. A large pro¬ 
portion of the inhabitants of the town and the neighbourhood 
is engaged in woollen and other textile manufactures, the 
products of which are exported to all parts of the world. The 
manufactures of machinery, especially locomotives and railway 
plant, chemicals, and hardware are also important. A note¬ 
worthy feature is the attention paid by the manufacturers to 
the well-being of their workpeople. In 1853, Johann Heinrich 
DoUfus (1800-1887), mayor of the town, founded the “ artisans’ 
town ” (riM ouuriire) to the north-cast of the old town, consisting 
of about iaoo model dwellings with public bath-, wash- and bake¬ 
houses, and library. The houses were let on a system by which 
the occupant became the owner after the payment of a certain 
number of instalments. Of recent years, however, the opera¬ 
tives have moved into the suburbs, leaving the model houses 
of the “ artisans’ town ” to small tradesmen. A “ sociijA indus- 
trielle” for the encouragement of original discovery and invention 
among the workmen has existed since 1825, and there are various 
benevolent societies. Mulhausen carries on an active trade 
in grain, wine, colonial produce and timber, which is facilitated 
by its river harbour. After the annexation of Alsace to Germany 
in 1871 the French sympathies of the inhabitants were shown 
by the extraordinary decrease in their number. The population 
has since increased, amounting in 1905 to 94,514, of whom 
about two-thirds are Roman Catholics. 

Mentioned as early as 717, Millhausen was raised to the rank 
of a free town of the empire in 1198, and received very extensive 
privileges from Rudolph of Hapsburg in 1273. It suffered 
cohgiderably in th« various wars of the middle ages, but generally 

S luto maintain its independence, in 1466 it formed an 
flith the SwisSfOnd this became a permanent union in 
the peace d'Westphalia (1648) it was recognized 
iependeUt ally of the Swiss League. In 1797 it sought 


incorporation witii France from mativea of oommeroial poKby,' 
and in 1871 it passed to Germany. 

Sea A. Metzger ,' 1.0 Rtpublijiu it Mvlhouiejr^tf^ (Easel, 1884I7 
Schall, Das Arbttterquartitr van MiUhausiH iBerlin, 1877); Herkner, 
Die ober-tlsdssische Baumwollindustrie und ihre Arbeiler (Stiassbuig, 
1887); and E. Toumier, MUHausen im tO.Jahrhuniert (lUyach, 189^. 

HOLHEIH-AH-RHEm, a town of (jermany, in the Prussian 
Rhine province, on the right bank of the Rhine, a m. below 
Cologne, of vffiich it is practically a suburb, and on the main 
lines of railway Cologne-Diisseldorf and Cologne-Elberfeld. 
Pop. (1905), 50,807. There are important manufactures of silk, 
ribbons, velvet, sailcloth, tobacco, vinegar, yarn and chemicals, 
in addition to rolling-mills, boiler works, telegraph works, 
breweries, tanneries and a ship-building yard. Miilheim also 
carries on a brisk trade by rail and river.. 

Of ancient foundation Miilheim received municipal rights 
ih 1322. Its industrial prosperity is in great part due to the 
influx of Protestants expelled from Cologne at tile beginning 
of the 17th century. In 1^84 the town suffered severely from 
an inundation caused by the rapid breaking-up of the ice on the 
Upper Rhine. 

mOlheih-an-der-ruhr, a town of Germany, in the 
Prus.sian Rhine province, on the Ruhr, an affluent of the Rhine, 
about 7 m. W. from Essen and at the intersection of several 
railways. Pop. (1905), 93,598. It has a pari.sh church dating 
from the 12th century. Like most of the towns in this district, 
Mulheim finds its chief industry in iron-working, and contains 
numerous blast-furnaces, rolling-mills, foundries and engine- 
works; it also carries on manufactures of leather, wool, cotton, 
calico, tobacco, paper, beer, and other miscellaneous goods. 
An enormous traffic, by river and rail, is carried on in coal, and 
there is also a considerable trade in timber and colonial produce. 
In the neighbourhood are important sandstone quarries, glass¬ 
works, and a carpet manufactory. Mulheim was formerly 
included in the duchy of Berg, and becoBie a town in i^. In 
1815 it pas-sed to Prussia. 

MUUI, KURSBMDAS (1832-1875), Indign journalist and 
social reformer, was burn on the 25th of J uly 1832, of a family 
belonging to t he Bhatia or trading caste of western India. Being 
repudiated by his family on account of his views on widow 
remarriage, he became a vernacular schoolmaster, and started 
a weekly paper in Gujarati called The Satya Prakash. In 
this he attacked the immoralities of the Maharajas or hereditary 
high priests of the Vallabhachary a sect of Vaishnavism to which 
the Bhatias belong. In a suit for libel brought against him 
in the High Court at Bombay in 1862, he won a victory on the 
main issue. After a visit to England on business in connexion 
with the cotton trade, which was not successful and brought on 
him excommunication from his caste, he was appointed in 1874 
to administer a native state in Kathiawar during the minority 
of the chief; and there he died in Augtist 1875. 

See flistory of the Sect of Maharajas or Waliabhacharyas of Western 
India (1805), 

MULL, the largest island of the Iimer Hebrides, Argyllshire, 
Scotland. Pop. (1901), 4334. It is bounded on the W. and S. 
by the Atlantic, on the N. and N.E. by the Sound of Mull, and 
on the E. and S.E. by the Firth of Lome. It has an area of 
about 367 sq. m., its greatest length being 27 m. and its greatest 
breadth 20 m. The coast is much indented, the principal sea- 
lochs being Loch Mingary, Loch Cuan, Loch Tua, Loch-na-Keal, 
Ixich Scridain, Loch Buy, Ixich Spelve and Loch Don. Among 
.several fresh-water lakes Loch Frisa, Loch Ba and Loch Uisg 
are the chief. The principal mountains are Ben More (3185 ft.), 
Ben Buy (2354 ft.) and Ben Oeach (2289 ft.). In the basaltic 
cliffs near (larsaig are numerous arches and caverns. The 
prevailing rocks are igneous (generally basaltic, gabbro in the 
mountains in the south-east, granite in the Ross). The valleys 
are filled up with lava flows and volcanic ashes of Miocene 
age. At a few places there are gneissose rocks, chalk, sandstone, 
lias and quartz porpihyry. Sheep and cattle are raised, and 
barley, oats and potatoes grown. Owing to the damp clifiMte 
the island is better suited for grazing than for cultivation 
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hi^lf in the pamphlets pie erste Generalsytude dtr evmg. 
Latidtskirche ' 9 reusse»s (1847) and Die eoangelische Union, 
ikr Wesen und gotiUehes Reeht (1854). His chief work, however, 
was Die christlicke Lehre der Siinde (2 vols., 1839; 5th ed., 1867; 
Eng. trans. from 5th ed.), in wdiich he carried scholasticism so far 
as “to revive the ancient Gnostic theory of the fall of man 
before all time, a theor/ which found no favour amongst his 
theological friends ” (Otto Pfleiderer). 

Muller’s other works include Dogmat. Abhandlungeet (1870), and 
Das chrisUiche l^ben (3rd cd., 1847). See M. Kahler, Julius Mutter 
(1878); L. SchulUe, Julius MuUer (1879) and Julius Muller als 
Ethiker (1895). 

• HOLLER, KARL OTFRIBO (1797-1840), German scholar, 
was bom at Brieg in Silesia on the a8th of August 1797. He 
was educated partly in Breslau, partly in Berlin, where his 
enthusiasm for the study of Greek literature, art and history 
was fostered by the influence of Bockb. In 1817, after the 
publication ef his first work, Aegineticorum liber, he received 
an appointment at the Magdaleneum in Breslau, and in 1819 
he was made adjunct professor of ancient literature in the 
university of Gottingen, his subject being the archaeology and 
history d ancient art. His aim was to form a vivid .conception 
of Greek life as a whole; and his books and lectures marked an 
epoch in the development of Hellenic studies. Muller’s position 
at Gottingen being rendered unpleasant by the political troubles 
whichfollowed the accession of Ernest Augustus (dukeof Cumber¬ 
land) to the throne of Hanover in 1837, he applied fur permission 
to travel; and in 1839 he left Germany. In April of the following 
year he reached Greece, having spent the winter in Italy. He 
investigated the remains of ancient Athens, visited many places 
of interest in Peloponnesus, and finally went to Delphi, where 
he began excavations. He was attacked by intermittent fever, 
of which he died at Athens on the ist of August 1840. 

Among his historical works the foremost place belongs to his 
Geschicl\ten hellenischer Stamm uiid Stddte: Orchmnenos imd die 
Minyer (1820), and Die Dorier(i824; Kng. trans. by II. Tufnell 
and Cornewall Lewis, 1830, including the essay Vber die Make- 
dtmier, on the settlements, origin and early history of the 
Macedonians). He introduced a new standard of accuracy in 
the cartography of ancient Greece. In 1828 he publi.shed Die 
Etrusker, a treatise on Etruscan antiquities. His Prolegomena 
zu einer wissenschaftlichen Mythologie (1825; Eng. trans., 
J. Leitch, 1844), in which he avoided the extreme views of 
G. F. Creuzer and C. A. Lobeck, prepared the way for the 
scientific investigation of myths; while the study of ancient 
art was promoted by his Handbuch der Archaologie der 
Kunst (1830; Eng. trans., J. Leitch, 1847), and Denkmdler der 
alien Kunst (1832), which he wrote in association with 
C. Osterley. In 1840 appeared in England his History oj 
the Literature oj Ancient Greece; the original German work from 
which it had been translated being issued in Germany in 1841 
(4th ed. by E. Heitz, 1882). Chapters i.-xxii. were translated 
by Sir George Cornewall Lewis; chapters xxiii.-xxxvi. by J. W. 
Donaldson, who carried the work down to the taking of Constan¬ 
tinople by the Turks. It is still one of the best books on the 
subject. Miillcr also published an admirable translation of the 
Eumenides of Aeschylus with introductory essays (1833), and 
new editions of Varro (1833) and Festus (1839). 

Sec memoir of his life by his brother Eduard, prefixed to the post¬ 
humous edition of K. O. MilUer’s Kleine deutsehe Schriften (1847); 
F. Lvickc, Erinnerungen an K. 0 . Mutter (Gottingen, 1841); F. 
Uankc, K. 0 . Muller, ein Lebensbild (Berlin, 1870); C. jBursian, 
Geschichte der Uassisehen Pkilologte t'n Deutschland (1883), ii. 1007- 
1028; C. Oilthey, Otjried Mutter (Gdttingcn, 1B98); E. Curtius, 
Altertum und Gegenwart; and J. W. Donaldson's essay On the Life 
and Writings of Karl Otfried MUller in vol. i, of the English transla¬ 
tion of the history of Greek literature. A biography composed 
from his letters was published by 0 . and E. Kem, K. 0 . Mutter, 
Lebensbild in Briefen an seine Eltem (1908); see also J. E. Sandys, 
Hist, of Classical Scholarship, iii. (1908) 213-216. 

MOLLER, LUCIAM (1836-1898), German scholar, was bom 
at ^ersebui^ in Prussian Saxony on the 17 th of March 1836. 
Having studied at Berlin and H^e, he resided for five years in 
Holhtnd, where he collected the materials for his Geschichte 



der ilassischen PhUplogie in den Niedtrlanden (;869)^ 
to obtain a university appointment in Germany, he 
(1870) Hie professorship of Latin at the Imperial Hi^ 
Philological Institute in St Petersburg. There he died ol 
^4th of April 1898. Miiller was a disciple of the method 
B^tley and Lachmann. His De re metrica jiaetarum latinor^ 
(1861; 2nd ed., 1894) represents a landmark m the investigation 
of the metrical system of the Roman poets (the dramatists^ 
excepted), and his Metrik der Griechen und Rimer (2nd ed,, 
1885) is an excellent treatise in a small compass (Eng. ti^ns. 
by S. B. Platner, Boston, Mass., 1892). «* ^ 

His other chief pubUcation.s were ; C. Lucili saturarum reliquiae 
(1872), Including the fragments of Accius and Sueius; Leben und 
Werhe des Gaius Lucilius (187O; suppt. Luciliana, 1884); text of 
Horace (1869; 3rd ed., 1897); Oufwfus HofUtius Flaccus,etne HtUtar- 
historische Biographie (i 83 o); Quintus Ennius (1884), an introduction 
to the study of Roman poetry; Q. Enni carryinum reliquiae (1884): 
Lioi Andronici et Cn. Naevi fabularum reliquiae ^lSSi); Der saium- 
ische Vers und seine Denkmdler (1885); Honi Marcelli campendiosa 
doctrina (1888); De Pacuvii fabulis (1889); De Accii fabulis dis- 
putatio (t8go), 

HOLLER, WaHELH ( 1794-1827), German lyric poet, was 
bom at De.ssau on the 7th of October 1794, tlft son of a shoe¬ 
maker. He was educated at the gymnasium of his native 
town and at the university of Berlin, where he devoted himself 
to philological and historical .studies. In 1813-1814 he took part, 
as u volunteer, in the national rising against NapHeon. In 
1817 he visited Italy, and in i820i published his impressions in 
Rom, Rimer und Romerinnen. In 1818 he was appointed 
teacher of classics in the Dessau .school, and in 1820 librarian 
to the ducal library. He died at Des,sau on the 30th of September 

I. S27. Muller’s earliest lyrirs arc contained in a volume of 
poems, Bundesbluten, by several friends, which was published 
in 1816. His literary reputation was made by the Gedichte 
aus den hinterlassenen Papieren eines reisenden Waldhornislen 
(2 vols., 1821-1824), und the Lieder der Griechen (1821-1824). Th% 
latter collection was Germany's chief tribute of sympathy to the 
Greeks in tlieir struggle against the Turkish yoke, a theme which 
inspired many poets of the time. Two volumes of Neugriechische 
Volkslieder, and Lyrische Reisen und epigrammalische Spazier- 
gauge, followed in 1825 and 1827. Muller also wrote a book on 
the Homerische Vorschule (1824; 2nd. cd,, 1836), translated 
Marlowe's Faustus, and edited a Bibliothek der Dichtungen des if, 
Jahrhunderts (1822-1827; 10 vols.). His poetic genius was 
kindred to that of the composer Schubert, who set many of Ms 
lyrics to music. 

Wilhelm Mviller’s Gedichte were first collected in 1837 (4th ed., 
1858); edited by his son, F. Max Midler (1868); there are also 
numerous more recent editions, notably one in Reclam’s Vniversal- 
bibliothek (1894) ’< critical edition by J. T. Hatfield (1906). Muller’s 
Vermischte Schriften were edited with a biography by G. Schwab 
(3 vols., 1830). See F. Max Muller’s article in the ‘Allgemeine 
deutsehe Biographie; 0 . Franck, “Zur Biographie dcs Dichters W. 
Muller" {Mittemngen dcs Vereins filr anhaltisehe Geschichte, 1887); 

J. T. Hatfield, “ W. Mullers unverfiffcntlichtes Tagebuch und seine 
ungedrucktc Briefc ’’ (Deutsche Rundschau, 1902). 

HOLLER, WILLIAH JAHES (1812-1845), English landscape 
and figure painter, was born at Bristol on the 28th of June 
1812, his father, a Pmssian, being curator of the museum. He 
first studied painting under J. B, Pyne. His early snbjects 
deal mainly with the scenery of Gloucestershire and Wales, and 
he learned much from his study of Claude, Ruysdael, and earlier 
landscape-painters. In 1833 he figured for the first time in 
the Royal Academy with his “ ^struction of Old London 
Bridge—Morning,’’ and next year he made a tour through 
France, Switzerland and Italy. Four years later he visited 
Athens, extending his travels to Egypt, and in the sketches 
executed during this period and the paintings produced from 
them his power and individuality are apparent. Shortly after his 
return he left Bristol and settled in London, where he exhibited 
regularly. In 1840 he again visited France,4where he executed 
a serie.s of sketches of Renaissance architecture, twenty-five 
of which were lithographed and published in 1841, in a folio 
entitled The Age of Francis I. of France. .In 1843 he accom¬ 
panied, at his own request and his own charges, the government 
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fan, where he made a number of masterly 
rdied at Bristol on the 8th of S^tember 1845. 

oom of the British Museum possesses, through the 
John Hendeisoig a rich collection of Muller's sketches. 

I ly N. Neal Solly was published in ^875. ^ 

the name of two different kinds of fishes, distcn- 
d mullets and grey mullets. 

Its. (genius Mullus), the name given l\y the ancient 
p marine fishes, with two short dors^ fins remote 
lither: the first is composed of feeble spines, the 
of branched tJays; the anal fin is similar to the second 
The body iS covered with large thin scales. The form 
of the head is peculiar; its anterior profile slopes downwards to 
the small mouth, which has very small and feeble teeth, and from 
wh!(di two cylindrical bmbels are suspended. These' organs of 
touch are geherally laid backwards and hidden in a groove 
between the branyhes of the lower jaw, but can be erected and 
called into action independently. About forty different species 
of red mullets are known, chiefly from the tropical and sub¬ 
tropical parts of the Indo-Pacific ocean. In European waters 
two forms are known which have received different specific 
names, Mu/lus'surmuletus and Mullus barbatus. The former 
an addition to the general red colour has three to five bright 
yellow, bands along the sides from head to tail; these are absent 
in the other form. It has been proved that this is not a sexual 
different^ the two forms are varieties or species. The striped 
form is usually found on the toasts of England, where the plain 
form is rare or absent. In the Mediterranean both kinds occur, 
hut it is probable that the striped form, which is larger, is more 
common in the Atlantic and the plain form in Mediterranean and 
southern waters. 

Red mullets do not attain any considerable size, the largest 
of the tropical species weighing only two or three pounds, 
’^'hey are ground-feeders, evidently using their barbels in dis¬ 
covering their food, which consists of Crustacea, worms, and, 
in the larger species, of small fishes; that they feed on putrid 
flesh is not borne out by the evidence drawn from their feeble 
jaws and dentition, but it is probable that they are attracted 
to a decomposing body by the presence of the small crustaceans 
which feast upon it. Although the colours of these fishes are 
brilliant, they are simple and evanescent; only a few of the 
tropic^ species exhibit ornamentations in.the form of black spots 
or bands. In many, as also in the European species, red colour 
pftvails, and its preservation after death is considered to enhance 
the fitness of the fish for the table, and consequently its market 
value. To produce the intensity of this red colour, fishermen 
scale the red mullet immediately before its death, a process by 
which the red pigment cells or chromatophores are excited to ex¬ 
pand ; fishes which are allowed to die in the water show little red, 
and therefore red mullets caught by the trawl are less valuable 
than those obtained in a trammel-net, by which the majority are 
secured alive. All the species are esteemed as food; but none 
equals the European species, which was held in exaggerated 
esteem by the gourmands of Rome. They exhibited the liying 
fish and allowed them to die at the table immediately before 
they were consigned to the cook; they kept them Ih large 
reservoirs until they were wanted, and paid fabulous prices for 
fishes somewhat above tiie average Little is known about 
the habits of red mullets; during winter they retire into deep 
water, late in spring and during summer they approach the 
coasts and enter even brackish water, but the state of their 
sexual organs shows that they do not come towards the shore 
to breed. At Naples they spawn from May to August, and their 
ova are buoyant and transparent. In June, July and August 
the young are about an inch long, and already furnished with 
the two Wbels. 

'The grey mullets form a widely different and distinct family, 
Mugilidae. < They m not exclusively marine, but enter brackish 
water, live always close to the shore, and some of the tropical 
forms inhabit the npre fresh water of ^reams and rivulets, 
without, however, ^netWttiaBiiar infind. Their body is 
el^tly formed, vWKe-^nimpd covered with scales of 


moderate size, firmly adherent tQ the skin. The two short 
dorsal fins ate remote from each other, and Che anterior- is 
composed of four stiff spines. The anal fin is similar to tho 
second dorsal; the caudal fin stiong and bilobed. The form 
of the snout is peculiar; the mouth narrow, transverse in the 
true Mugil, and without, or with but feeble, teeth. About 
seventy different species are known, "from almost eveiy coast 
of the temperate and tropical zones; they swim in small schools 
and are abundant wherever they occur. Two species are 
found on the British coasts--Af«gi/ capita and Mugil chela, 
the first being the more common. Some of the fresh-water 
grey mullets of the tropic.s, especially those of the West Indian 
and Indo-Pacific islands, have the mouth more lateral or have 
distinct though minute teeth; they therefore have been formed 
into separate genera, Agonostoma and Myxus. 

Grey mullets, at least some of the species, grow to a weight 
of 10 or 12 lb; but the fish which usually come into the market 
rarely exeecd half that weight. Those in which distinct 
teeth are developed feed principally on small aquatic animals, 
whilst the diet of those without teeth consists of animalcules 
or minute organic substances mixed with the mud or sand 
which they swallow in large quantities; also confervoid growths 
to which small shells adhere are freely taken. To prevent 
the gills from being clogged by sand or mud, a peculiar apparatus 
separates these organs from the pharynx. Each branchial 
arch is provided on each side, in its whole length, with a series 
of closely-set gill-rakers, each series fitting into the series of 
the adjoining arch; they constitute together a sieve permitting 
the passage of the water, while retaining other substances in 
the cavity destined for mastication. The structure of the 
intestinal tract is also adapted to the diet of these fishes. One 
portion of the stomach is globular and surrounded by a thick 
mass of muscles, the cavity being small and coated with a 
tough epithelium. This structure reminds us of the stomach of 
birds, in which it also serves for the trituration of hard sub¬ 
stances. The intestine itself is six or seven times as long as 
the fish. Grey mullets are plainly coloured, generally greenish 
on the upper parts and more or less : ilvery on the side. They' 
are wholesome food, well flavoured when taken out of clean 
water. In the fish-farms of western Italy grey mullets arc 
among the principal fish cultivated. (J. T. C.) 

MULLIGATAWNY, the name, derived from the Tamil 
milagu-tannir {i.e. pepper water), given to a favourite hot 
East Indian soup, made with curry-powder and otherwise 
highly seasoned, and served usually with rice. 

MULLINGAR, a market-town, and the county town of county 
Westmeath, Ireland, near the river Brosna and on the Royal 
canal, 50 m. W. by N. of Dublin. Pop. (1901), 4500. It is a 
junction on the Midland Great Western railway where the 
branch for Longford, Sligo and Cavan leaves the main line. 
The principal churches are the parish church (1813) with tower 
and spire, and the Roman Catholic cathednil for the diocese 
of Meath. Tanning, brewing, and the manufacture of coarse 
woollens are carried on, and the town is the centre for the agri¬ 
cultural trade of the district. Mullingar was one of the ancient 
palatinate towns, but its present appearance is modem. It 
possessed an Augustine convent founded in 1227, and a 
Dominican convent founded in 1239, but both were dissolved 
by Elizabeth. The town was the headquarters of William III. 
before the siege of Athlone. It formerly returned two members 
to parliament, but was disfranchised at the Union in i8oo. 
Mullingar is a centre for the trout-Jishing in the Westmeath 
loughs, being in proximity to Loughs Ennefl and Owel. 

HUTiLION (corrupted from " munnion ”; this is derived from 
Fr. moimon, stump), in architecture, the English term for the 
perpendicular pieces of stone, sometimes like columns, some¬ 
times like slender piers, which divide the bays or lights of 
windows or screen work from each other; equivalents are Fr. 
mtnaau, Itol. regolo, Ger. Fensterpfoste, H. Wedgwood {Diet, 
of Eng, Efym.) points out that the muUion is “ the stump o(^the 
division before it breaks out into the tracery of the wmdow.” 
In all styles, in less important work, the muUions are often 
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simply plain chamfmd, anA more commonly have a flat hollow 
oh each side. In larger buildmgs there is often a bead or bowtel 
On the edge, and often a single small column with a impital; these 
are more frequent in foreign work than in English. Instead 
of the bowtel they often finish with a sort of double ogee. As |s 
tracery grew richer, the ^ndows wert divided by a larger order 
of muUmn, between which came a lesser or subordinate set of 
mullions, which ran into each otiher. 

MtnXIlEB, AHANDUB GOITFBIED ADiKUi (1774-1839), 
Oerman dramatic poet, nrahew of Gottfried August Burger 
(j4i.), was born at Langenimrf near Weissenfels on the 18& of 
October 1774. After studying law at Leipzig he established 
himself as advocate at Weissenfels and made his d6but as an 
author with the novel Incest, oder der Schutzgeist von Avignon 
(1799). He next wrote a few comedies for an amateur theatre 
in Weissenfels; these were followed by more pretentious pieces: 
Der angolische Kater (1809) and Der Blitz (1814, publ. 1818), 
after Frencft models. With his tragedies, however, Der neun- 
und-zwanzigste Februar (1812), and especially Die Schuld (1813, 
publ. 1816), Milliner became the representative of the so-called 
Schicksalsdramatiker, and for several years “ fate-tragedies ” 
on the model of Die Schuld dominated the German st^e. His 
later plays, Konig Yngurd (1817) and Die Albaneserin (1830), 
were less important. Notwithstanding his literary success. 
Milliner did hot neglect his profession, and was given the title 
of Hofrat; he also edited various journals, and had a reputation 
as a vigorous if somewhat acrimonious critic. He died at 
Weissenfels on the nth of June 1829. 

Mullner’s VermiscUe Schriften appeared in 2 vols. (182^-1826); 
his Dramatische Wtrke in 8 vols. (1828; 2nd «!., 1832). In'i83p four 
supplementary volumes were published containing mainly criticism. 
See F. K. ]. Schiitz, MiiUnfrs Leben, CharahUr und Geist (1830); 

J. Minor, Die Schicksalsiragddie in ihren Hauptvertretern (1883), 
and the same author’.s volume, “Das Schicksalsdrama” (1884), in 
Kurschner's Deutsche Nationalliteratur, vol. 151. , 

MinncK, SIR wnxiAM (1843- ), Canadian statesman 

and jurist, was bom at Bond Head, Ontario, on the 19th of 
January 1843, the son of T. H. Mulock, M.D. From 1882 to 
1905 he was a prominent member of the Liberal party in the 
Federal house; postmaster-general from 1896 to 1905, and 
minister of labour from 1900 to 1905. He introduced many 
improvements into the Canadian postal service, and in 1898 
in face of much opposition induced the Inter-Imperial Postal 
Conference to adopt the principle of penny postage within 
the British Empire. In 1905 he resigned office, and was 
appointed chief justice of the exchequer division of the High 
Court of the province cf Ontario. From t88i to 1900 he was 
vice-chancellor of the university of Toronto, and was largely 
responsible for the success of the movement leading to the 
federation between that body and the Victoria University 
(Methodist). 

HULREADT, WILLIAM (1786-1863), English subject painter, 
was bom at Ennis, Co. Clare, on the 30th of April 1786. 
When he was about five years old his father, a leather-breeches 
maker by trade, removed to London, where the son received a 
tolerable education, chiefly under Catholic priests. He was 
fond of reading, and fonder still of drawing.' When eleven 
years old Mulready was employed by an artist named Graham 
as the model for a figure in his picture of “ Solomon Blessed 
by his Father David. The painter’s interest in the lad did 
much to confirm his artistic proclivities; and, haying studied 
at home for two years, Mulready applied for advice to B^s 
the sculptor, who'sent him to a drawing school and permitted 
him to work in his own studio. In 1800 he was admitted a 
student of the Academy, afid two years later he gained tire 
silver palette of the Society of Arts. About this time he was 
associated with John Varley, the eccentric water-colour painter 
and drawing-master, whom he assisted in the tuition of his 
pupils, who included Cox, Fielding, Linnell, Wiliam Hunt, and 

■ reproductuMiB of his early attempts in this direction are 
givui along ^th details of his life, in a scarce volume for theyoung, 
eirtlBed The Looking-Glass, written by WnUam Godwin under the 
nom de -plume of Theophilus Mareliffe, and published in 1805. 



Turner of Oxfordo At^teenhe nwrried asSkter< 
and at twetity^oiiir he was the father ofiour sons. The 1 
was unhappy, and the pair separated before mmy ; 

“ tried his hand at everything,’' it he said, “ from e 
to a panorama.’”' He painted portraits, taught drawing,'and 

till 1809 designed illustrations to a series of children’s p^y 
books. His first pictures were classical and religkwB subjects 
of:no great merit, and the early works whichrhe sent to the. 
Academy were mainly landscape; but he soon discovered hJs 
special aptitude for -genre-painting, and m 2809 produced the 
“ Carpenter’s Shop,'* and in 1811 the “ Bftber’s Shop,” pir^sas 
influenced by the example of Wilkie and the Dutch painters. 
In 1813 he exhibited his " Punch,” a more original and sponta¬ 
neous work, which brought the artist into notice, and two jtears 
later his “ Idle Boys ” procured his election as ai^iate. Next 
year he received full academic honours, and the election was 
justified by the “ Fight Interrupted ” wbich'he then exhibited. 
It was followed by the “ Wolf and tlie Lamb ” (i8ao), the 
“ Convalescent ” (1833), “ Interior of an English Cotta« ” (1828), 

“ Dogs of Two Minds ” (1830), the “ Seven Ages ” (1838), artd 
in 1839 and 1840 by the “ Sonnet and First ijpve,” two of the 
most perfect and poetical of the artist’s works. In ^840 he 
designed an allegorically covered postal envelope (the “ Mulready 
envelope,” soon discontinued") for Rowland Hill, and a set of 
illustrations to The Vicar of Wakefield, which were^cceeded 
by his paintings of the “ Whistonian Controversy” (1844), 

“ Choosing the Wedding Gown’’ (1846), and “ Sotibia and 
Burchell Haymaking” (1849). His later works, like the 
“ Bathers ” (1849), “ Mother Teaching her Children ” (1859), 
and the “ Toy Seller ” (1862), show declining powers, mainfy 
attributable to failing health. The lost evening of his life was 
spent at a meeting of the Academy, of which, for nearly fifty 
years, he had been a most active and efficient member. He 
died of heart disease on the 7th of July 1863. 

MULTAN, or Mooltan, a city, district and division of British 
India, in the Punjab. The city is 4 m. from the 1 ^ bank of 
the Chenab, near the ancieiit confluence of the Ravi with that 
river. It has a station on the North-Western railway. Pop. 
(1901), 87,394. The city is enclosed on three sides ty a wall, 
but open towards the south, whery the. dry bed of the old Ravi 
intervenes between the houses and citaoel. Large and irregular 
suburbs have grown up outside the wall since the annexation 
in 1849. Within the city proper, narrow and tortuous stre^, 
often ending in ads de sac, fill ahnost the whole space; but one 
broad bazaar runs freftn end to end. The principal buildirigs 
include the shrines of two Mahommedan saints and the remains 
of an ancient Hindu temple. The cantonments form the head¬ 
quarters of a brigade in the 3rd division of the northern.army. 
Multan has manufactures of carpets, silk and cotton goods, 
shoes, glazed pottery and enamel work, and an annual horw 
fair. It is moreover one of the most important trade-centres in 
the Punjab. It is a station of the Church Missionary Society. 

The District or Multan occupies the lower angle of the 
Bari Doab, or tract between the Sutlej and the Chenab, with an 
extension across the Ravi. Area, 6107 sq. m. The population 
in 1901 was 710,636, showing an increase of ii'7 % m the pre¬ 
ceding decade, due to the extension of irrigation. The principal 
crops are wtot, millets, pulse, oil-seeds, cotton and indigo. 
There are factories for ginning and presri^ cotton. Indigo 
is made only by native processes. ' ferigation is largely con¬ 
ducted by inundation chonneb from tSse boundary rivers, but 
the centre of the district is barren. The district is traversed 
by the main line of the North-Western railway from Lahore, 

* " Considerable diversion was created in the dty torday [May I, 
1840] by the appearance of the new penny-^t devices for 
envelopes, half-sheet letters, and bits of stickins-pbster for dabUng 
on to letters. . . . [The elephants on the Mulready cover] are 
symbolic of the lighlseas Ond rapidity with swhieh Mr SOwMnd 
Dili's pflnny-post is to be carried on. . . . Withid the citiseiu are 
rude enough to believe that these graphic embellishments will mrt 
go down at Bie price of is. 3d. per dozen, for the envelopi^ . . . and 
of IS. id. per dozen for the . . . sticking-plaster." Inis boiltir 
Is from the money article of an eminfat daily paper; 
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whick^SKs tKfc Sutlej by the Empress Bri 4 n cpposite Baha- 
uniim. It is also entered-by the'branch from Lyallpur to 
^ylwwal junction, crossing the Ravi. 

early Arab geographer^ mention Multen as forming part 
, the kingdom of Sind, which was conquered for the caliphate < 
by Mahommed bin Kasim in the middle of the 8th century. Gn 
the dismemberment of the Mogul Empire in the middle of the 
i8th centqry, Multan fell to the Afghans, who held it with 
difficulty against the Sikhs. At length, in i8i8, Ranjit Singh 
after a long siege c^ied the capital by storm; and in 1821 he 
over die admimstration of Multan with five neighbouring 
districts, to Sawan Mai, who raised the province to a state of 
prosperity by excavating canals and inducing new inhabitants 
to settle. After the est^Ushment of the council of regency 
at Lahore, dii^culties arose between Mulraj, son and successor 
of Sawan Mai, and the British officials, which led to his rebellion, 
and culminated iif the second war and the annexation of the 
whole of the Punjab. The city of Multan, after a stubborn 
defence, was carried by storm in January 1849. The district 
at once passed under direct British rule, and order was not 
disturbed even during the Mutiny. 

The Division of Multan is the south-western division of the 
Punjab. It was abolished in 1884, but reconstituted in 1901. 
Its area is 29,516 sq. m. and its population in 1901 was 3,014,675. 
It include the six districts of Mianwali, Jhang, Lyallpur, 
Multan, Muzaflargarb, and I^ra Ghazi Khan. 

MDLTm^POINDOIG, in Scots law, the technical term for a 
form of action by which conflicting claims to the same fund 
or property are determined. The action is brought either by 
the holder or by a claimant in his name. All who have any 
claims in the fund or property in question are ordered to appear 
and give in their claims; the court then prefers them according 
to their respective rights, and the holder of the fund or pro¬ 
perty in dispute on payment or delivery is ab-solved from any 
further claim in regard to it. It corresponds to the process 
of itUer-pUeder in English law. 

MOLTrrUBBRCULATA, a group of extinct mammals, 
mostly of small size, whose remains are met with in strata 
ranging from the IVias to the Eocene, both in Europe and in 
North America^ They are mostly known by their lower jaws, 
and take their name from the fact that the grinding teeth (^. 2, 
m I and 2; and fig. 3, a h c) bear two or three longitudinal 
rimrs of tubercles, or are provided with tubercles round the 
edges. From this feature these otherwise unknown animals 
are believed to be related to the existiilg egg-laying mammals 
(duck-billed platypus and spiny ant-eater), con.5tituting the order 
Monotremata, and are therefore provisionally placed near that 
group. The largest representative of the Multituberculata is 
Polymastodon from the Lower Eocene of New Mexico; the 
same beds also yield the smaller Ptilodus; while from corre¬ 
sponding strata at Rheims, in France, has lieen obtained the 
nearly ^ied Neoplagiaidax. The latter takes its tuune from 
its resemblance to Plagiaulax (figs, i and 2) from the Purbeck 



Fio. I.—Lower Jaw of Plagiaulax becclesi, Irosa the Purbeck 
Strata of Swanage ((). 

strata of Swanage, Dorsetshire, which was one of the first- 
known members of the group. These have cutting teeth in 
front and piultituberculate molars behind, AUodon and Ctena- 
cadon remesent the moup in the Cretaceous of North America; 
andthe English Ptrbedc fgtmiMMon, in which all the cheek- 
tteth are mpltitubercul^lJM^ongs here. Stereogru^us 
(fig. jj.is anoth^ ^ngUshwHBNc type. Single teeth from 
the Jlhaetic of En^ara ano^^^BtoWg described as Microlesits 
apparent^ indkMe the earraBBunber of the group. A skull 


from the Upper Triassic Karoo bed%>f South Africa described as 
TrUyMon longaeeus, which has maltituberculatfi molar teeth, 
was aw at first plac^ in this group, but has been subsequently 
regarded as a reptile, although Dr R. Broom considers that the 


ate 



Fio. 2. —Lower Jaw of Plagiaulax Fig. 3. —Fragment of Jaw of 
mt'no)', from Swanage p 1-4, Stereognathus dolithicus in 

premolars; m 1 ana 2, molars. matAx f. a b c, molars. 


original determination is correct. Possibly a fore-limb from the 
same formation described as Theriodesmus phylarckus indicates 
a similar or allied animal. Not improbably Tritylodon indicates 
a direct link between the multituberculate mammals and the 
annmbdont reptiles of the Permian and Trias. (R. L.*) 

HUMMERS, bands of men and women in medieval and later 
England and, elsewhere, who, during periods of public festivity, 
particularly at Christmas, dressed in fantastic clothes and 
wearing masks or disguised as animals, serenaded the people 
nulsidc their houses or joined in the revels within. In a more 
restricted sense the term is applied to the actors in the old 
F.nglish rural folk-plays of St George, &c.; and “mumming” 
thus becomes a contemptuous synonym for any form of stage- 
playing. The origin of the word mummer (older spelling 
“ mommer,” Fr. mmneur) is not satisfactorily explained; but 
the verb “ to nuim ” means both to mutter and to be silent, 
and “ mummer ” apparently comes from one or both of these 
senses. Mumming seems to have been a survival of the Roman 
custom of ma.sqiierading during the annual orgies of th« Satur¬ 
nalia. “ The disguisyng and mummyng that is used inChristc- 
inase tyme,” Langley writes in his synopsis of Polydorc Virgil, 
in the Northe partes came out of the feasts of Pallas, that were 
done with visars and painted visages, named Quinqatria of the 
Romaynes.” Aubanus, writing of mumming in Germany, says 
that “ in the Saturnalia there were frequent and luxurious feast- 
ings amongst friends, presents were mutually sent, and changes of 
dress made; that Christians have adopted the same customs, 
which continue to be used from the Nativity to the Epiphany : 
that exchanges of dress too, as of old among the Romans, are 
common, and neighbours by mutual invitation visit each other 
in the manner which the Germans call mummery.” Christmas 
was the grand season for mumming in England. Some were 
disguised as bears, others as unicorns, or wore deer’s hide and 
antlers or ram’s horns. Mumming led to such outrages that 
Henry VIII. issued a proclamation declaring the wearing of 
a mask or disguise a misdemeanour. Stow gives an 
account of an elaborate mummery held in 1377 by the London 
citizens to amuse the son of the Black Prince, then living at 
Kennington {Survey, 1603, p. 97). In Scotland, where mumming 
still exists at Christmas, Hogmanay, New Year’s Day and 
Handsel Monday, mummers are called “ guisards.” They usually 
present on these four nights a rude drama called Galatian, which, 
in various versions, is common throughout the Lowlands of 
Scotland (see Chambers’s Popular Rhymes, p. 170). 

HUHHIDS, LUCIUS (2nd century B.c.), surnamed Achaicus, 
Roman statesman and general. Consul in 146 b.c., Mummius 
was appointed to take command of the Achaean War, and having 
obtained an easy victory over the incapable Diaeus, entered 
Corinth unopposed. Ail the men, women, and children were put 
to the swor4 the statues, paintings and works of act were 
seized and shipped to Rome, and then the place was reduced to 
ashes, ijte apparently needless cruelty of Mummius in Corinth, 
by no means characteristic of him, is explained by Mommsen as ' 
due to the instructions of the senate, prompted by the mercantile 
party, which was eager to get rid of a dangerous commercial 
rival. According to Polybius, his inability to resist the pressure 
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of tkoM around him whs Tgf^nnble for it. In the subsequent 
aetdement oh afiain; Mumimus exhibited considerable adminisr 
trative powers and a high degree of juOice and integnty, 
which gained hhn the respect: of tile inhabitants. He specially 
abstained from offending their religious susceptibilities. On 
his return to Rome, he was honoured with a triumph. In 14s 
he was censor with the jfounger Scipio Africanus, whose severi^ 
frequently brought him into collision with bis inore lenimt 
colleague. Hummius was the first mmts honv ^f plebeian 
origin who received a distinctive cognomen for militi^ seryicea 
His indifference to works of art and ignorance of tbeV value u 
shown by his well-known remark to those who contrWed for 
the shipment of the treasures of Corinth to Rome, that V if they 
lost or damaged them, they would have to replace'them.” 
For the theatrical ppgeants exhibited by him he eretted a 
theatre with improved acoustical conditions and seats afm the 
Greek model, thus markings distinct advance in the constnmion 
of places of^ntertainment. \ 

His brother, Spurius Mummius, a man of greater refinement 
and intellectual powers, accompanied Lucius as his legate\to 
Achaea, whence he sent letters to his friends at Rome, describ^ 
his exjjeriences in humorous verse. These letters, which were 
still popular a hundred years later, were the first example ofia 
distinct class of Roman poetry—the poetic epistle. Both he] 
and his brother are alluded to by Cicero as mediocre orators, 
whose style was simple and old-fashioned, although Lucius, as 
a Stoic, was more concise. 

MUMMY (from the Persian mumiai, pitch or asphalt), a dead 
body, as preserved by the ancient Egyptian method of embalm¬ 
ing. The preservative climate of Upper Egypt and the belief 
of the Egyptians in life after death must be the causes which 
led them to take unusual care for preserving the bodies of their 
dead. In prehistoric times in Egypt the dead were laid in the 
graves on mats in the crouching position common in the burials 
of primitive people^ and were supplied with jars of food, flint 
instruments, &c. Perhaps the attempt was already made to 
preserve the bodies by drying or otherwise. In a few instances, 
such bodies, probably more than five thousand years old, have 
been found with skin and hair well preserved though dried and 
shrunken; usually everything but the bones has decayed. _ With 
the advent of the Dyna.sties the bodies of some of the principal 
people are found lying extended at full length. By the time of 
the Vlth Dynasty it was usual to lay the corpse on its left side 
in the attitude of sleep, and a wooden coffin was often provided 
upon which were inscribed magic formulae that had ^eady 
been employed for ages in ritual. In the Middle Kingdom 
necropolis of Beni Hasan, Garstang found many intact mter- 
ments in coffins, and in one case the body was well preserved. 
Several were accompanied by boxes divid^ into four compart¬ 
ments and inscribed with the names of the four deities^ who 
represented the internal organs of the body. This indicates 
that the custom of taking out these organs and wrapping them 
separately was already in vogue in' the most lavish form of 
burial. But the parcels, examined by an expert, contained no 
trace' of organic remains, proving haw much the Egyptians 
depended on magic imitations and make-believe. _ It was not 
until the New Kingdom that the processes of embalming reached 
a high degree of elaboration. Later still, in the last millennium 
B.d., it seems that even the bodies of the poor were pickled. 
The embalmers were accustomed to keep the corpse iir all for 
seventy days before burial (cf. Gen. 1 . 3; Hwod. ii. 86), 
to be soaked, wrapped in linen bandages, and put in the coffin. 
This is confirmed by the monuments as far b«k as the age of 
Rameses II. (e. 1300 b.c.), and may be conjectured to have been 
established still earlier. 

The Egyptimis did not stop at the mummification of the human 
body; sacred animals, birds, reptiles, fishes, and even insects 
were treated in a similar way, and the meat offerings deposited 
with the wealthy dead were likevrise “ preserved.” 
cemeteries jof animals which belonged to the revered species 
ha^e been discovered; more especially may be mentioned tlwt 
t)f the cats at Bubastis, the remains of which, charred by some 


great fire^ uBlR^.|Mieu% filled numbeiiBaa cbaiwbert «£ crude 
bride in the ruins ji£> 2 ilgBnm In the hawk oem^ariet birds 
were picklM aBdlRuM in Ions buruHeg^ioim^ gaatetiiiUi 
an assortment that ^ noit rnliout .moongruitifea iram, the 
naturalist’s poiift oi idew. Ftamafew of these bua^ mM r 
tih extracted not only riufnbers of raptorial birds, huge andJte^ 
induding owls, but abi the hawklike cuckvo, the sfadkB> aS> 
even the swallow. The larger animals. were rqirssented in 
mummies by the head knd a selection of the bones. Bones of 
bulls and male calves, especially crani^ were collected ai^ 
formed into huge ox-like mummies. ' 

What the Egyptians reaUy thought of mummification can 
only be partiaUy guessed. Custom, changing in some degree 
from century to century, governed their practice, and no doubt 
was regulated by the priests. At first the luxmy of mummifi¬ 
cation was reserved for the king, who was identic with Osiris 
and was buried with an abundwee of ritual and magic worda 
But the king required bis courtiers, and his courtios in turn 
needed their servants in permanent attendance. Partly in 
consequence of this, the deification of the king, with aU. ks 
concomitants, was gradually'extended through^he ranks of the 
noble and wealthy until it come within the reach of the humblest, 
and even animals shared the honour of deification after deatlh 
Finally, in a papyrus of the Roman age, the word “ god ” .'ll 
practically defined as “ buried,” with due rites. Bdieh 
regarding the gods and life after death were self-contradictory 
and variable, but none interfeed with the custom of preserving 
the body. It was always the prayer that the soul { bai ) should 
be able to reidsit the corpse'(lAuf), and some inscriptions show 
Ian expectation of the body itself being revivified, “ the mouth 
Ispeaking,” the legs w^ing,” and everything conforming 
(with its previous terrestrial life. At the same time tiie IW' 
rlife," “activity,” and almost “ghost,”) which clung to the 
jieightourhood of the tomb and enjoyed the ghosts of offerings 
I ghostly fashion, had some of the independent* enterprise 
hich the hot possessed int abundance. The mummied corpse 
s a (iivine thing—not the mere khat—ma called the (an 
lid vi|ord m^ing “ noble”) or ikh, which in the totter period 
heanf a spirit or demon. As the corpse was found generally 
m di^ppear and decay u spite of preservative magic, espec^y 
ia the early ages, 'various riibstitutes were resorted to; statues 
and statuettes were thought efficacious, but, apart from tiieir 
cMtlkess, even these were kbjeet to decay oi;, destruction by 
vuilento, and in the absenoeyif anything more substantial the 
E^^s doubtless refined that magic words alone in the 
lajt r^rt made everything right. 

tUniK the Old Kinj^om the attends ice on«and services for 
a dead magnate—^the sacrifices and libatons at Ms romb^were 
left, together with endowment^, to a staff of priests, called 
“ servants of the ko{ka),” whose offices were hereditaryThis 
system 1 m to disputes and neglect, aid was oo unworkable 
that aje pod in the texts of the Midds Kingdom the whole 
respontil ility put upon one well^ndowKl “ ko-servam,” who 
passed 01 his office to a single heir. How theee things were 
manageq during the New lUngdom w do not know, lA the 
last thoisand ywrsi b.c. the bfe of Egyptians consisted 
largely in every k’in 4 of religious andwipttstitimis (ffiservances* 
Papyri Jf the Ftoleitoic age or somerha^ earlier afford mucA 
informapn about tqe people of the .nsn^lis. In th» age the 
ckoackym , as the Greeks called then (“Mbation priests,” of 
“ shrinfopeners ” in Egyptian), belo^ to an inferior gr^e , 
of the briesthood, equivalent to the ba^hori of the d"**“' 
and wjrie organized in gilds for the different cemeteri* 
single/choachyte would have/an intjre^, not always 
interest, in a l 4 ige number bf muimies, and thes^ 
could be disposed of by will contrp, bought jmd/ 
taricheutae , or embalmers, tod'-ncrpiCinaiqEnt intf 
mummies they prepared. 1 
Thanks to the great catoCxpendej 
royal dead, although ttoitimmie 4 
disappeared, a wondejfBy^ei bf '■KiSibln 1 
of the New Kingdom the Xlj 
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Dynitfky luR OKU <lo«ra to «•. It couipriiHMmie of Ac moat 
aottUe ignml in IiutaQi^^UiBk»f!(AinMu) L, who 

fnod Eg^'<m\tbe HyltaoA Tethnte 1 .' III., the oon- 
(riferoit«f <Sj9>R'hlid unpcen of fhe cnpire^ Amenophis III., 
^ piMt buiUo^ wMe i.s pMfWveii in the colosai 

JWwion, prtftaUy ^bo hia «oA, Ameii|a{^is IV. (lAkhenatoh), 
i^ithe hontie kfag, piM Sed^Sethos) 1 . aid his son Rameses II. 
ThC>'tnDinmy ol^wti I. is in the finest' possible preservation, 
but others, is^Rr being brutally piondered, were rewrapped 
by the piefyA^f later meraiions. 

‘^Lower£gypt prihically til the mummies have perished; but 
m Upper itgypt,as th^ were but out of reach of the inundation, 
the cemstenes, in ^spite of riwng and burning, yield immense 
niimbers of pnserved bodies sad skeletons; attention has from 
tine to time been directed to tite scientific examination oi these 
in order to hsoertam race, causevof death, traces of accident or 
disease, and the suigical' or medical processes which they bad 
undergone during Ide, die. This department of researdi has 
been greatly devrioped by Dr filliott Smith in Cairo. He has 
oianimed not only the more recently found of the royal mum- 
■fieS; but also gauhitudeB of dcristons, &c., which have been 
brought from the official excavations of the government and 
fiom' otfaw His researched in particular instances, 

prove their high importance frit the history of disease, for 
characterization of the races inhabitiiw Egypt, and in other 
ways. The cemeteries just south of ffie First Cataract on a 
first examination reveal a prehistoric race of Egyptian type, a 
group of male negro mercenaries] a group of male. prisonersi 
executed by hanging during the $ew Kingdom, while from aj 
necropolis of Christian foreigners of about the 6th century! 
comes the first instance of gout in de ancient body from Egypt! 
Amimg the prehistoric people are nWy female skeletons with f 
fractured right ulna sustamed in wbding off blows, and som^ 
cd these women had died while stilt wearing splints. Cirounj- 
cision is toaceable on all the male bodies which ore in a state 
to show its lefiects. The royal muinmies furnish evidence ^ 
age at death as well as of health and phy siral character. A terie 
of ioity-foar mununies of priests and pnleatesseB of the KXIft 
Dynasty furnished the material for an important mono^aph. 
fiaclier, the processes of mummificatitin produced a wleteb 
merely cloth^ in a dry and shpn 4 e" At th^tinsd 
however, the flesh was replaced by a ttuffing of sawdust/ saa^, 
or other lasting material, ihttoduc^ frith great skill thrdng| a 
few incisions and apeTtorbs, so that! the natural forms wn-e 
completely restored. %e heart was (eft in place, but th| li:(ter, 
lungs, stomach smd intestines were piciled and wrapped 
teparnely etid^en ^stored to the body cavity. Latk, ffie 
farm wm reproduced elaborate lexternal wrappings jof ifehe 
efafierent .parts off thte body before the final swathuigj; ktqr 
still. In the Ptolemaio age, Iqr coone padding with ^nty of 
ttnan and piti^. TheKXIgt Dynasty marks the bigjlett.level 
of the art. The ChritianS bf the early centuriaa, l^Hng for 
iiavoid’td the incisions, extiMfioh of 
py their pagan' forefathers; au buried 
; it in salt. Their strict^ leaders, 

1 which so easily ^ed to tl' 
ce of pag^phaeiwanoes; 
niitg fell into' ^se. 
aificiteion was practised 


corporeal' resurrectii 
organs, &t., practised 
the body enttee after 
however, objected to a' 
gf relics owl the 
me affirent of Ii 
’ Ontaide Egypt 


ancient Peruvians, whjf took advantage of the 
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atmosphere end salt soil of idieirifluret for pMaerviiii; the>dcad 
in geM conditiaB without any embahniag pn)[ieN, .iiAttCMg 
the Guanches of the Cenary Islande, however, the Egyptian 
methods of emptying the body and pacing tite ^in were cluely 
paralleled. , t 

A word may be added about the use of mummy in laedieiPe; 
The name, as has been pointed outabbve, is derived from the 
Persian meaning pitch or asphalt, which mlwtiuMVf 

OCCUR frequently in the prescriptions of the Greek and Roman 
medical vrnten. Medieval physicians in the East conceived 
the happy idea that the highest virtue would exist in tha/t .whidi 
had bewalready employed by the Egyptian priests in preserving 
the human body. Thus the bituminous and: fatty matters 
found about the mummies and their wrappings were employed 
as a sovereign remedy, particularly for wpunds and contusions, 
and 4 brisk trade began in these “ exudations ” of mummies. 
Thisy led further to the medicinal use of fragments .of the 
mummies themselves; and, finally, the starting-pojnt was lost 
sight of, so that the dried or prepared flesh of criminals 
betame one of the standard forms of mummy in the pharma- 
cc^eia. It was not till the i8th century that the importance 
I ov mummy in all its forms waned, and in some of the least 
pfogressive quartew of central Europe it survived even to the 
middle of the. 19th. 

See T. J. Pettigrew, ji History of Egyptian Mummies (London, 
**34 ): EUlott Smith, A Contribution to the Study of Mummification 
in Egypt (Cairo, 1906); The Archaeological Survey of Nubia BulUtins 

Jf'e.lrex re^lH \ . Tim 1 \K f' r. V7-.. e 
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(F. Ll. G.) 


MUMPS (syn. Cynanche parotidaea, parotitit; also, “The 
Branks “), a specific infectious disease characterized by inflam¬ 
matory swelling of the parotid and other salivary glands, fre¬ 
quently occurring as an epidemic, and affecting mostly, young 
pemons. The name “ mumps ” ( 0 . .Eng, “ to mump,” meaning to 
sulk) originated, no doubt, in the patient’s appearance. The 
disease generally sets in with symptoms of a cold or catarrh 
accompanied with slight febrile disturbance; but soon the 
nature of the ailment is announced by the occurrence of swelling 
and stiffening in the region of the parotid gland in front of the 
ear. The swelling speedily increases in size and spread.; down¬ 
wards towards the neck and under the jaw, involving the 
numerous glands in that locality. The effect is to produce 
much disfigurement, which becomes still greater should the 
inflammation spread, as often happens, to the glands on the 
other side of the face and neck. Pain is present m the swollen 
parts, but it is seldom severe, nor is there much redness or 
any tendency to suppuration. There is, however, considerable 
interference with the acts of mastication and swallowing. After 
continuing for four or five days the swelling and other symptoms 
.abate, and the parts are soon restored to their normal condition. 
During the period of convalescence thbre occasiondly occur 
.ume swelling and tenderness in other gltuids, such as the 
testicles in males (orchitis), and the mammae or ovaries (aopher- 
yfw) in females, and pwsibly involvement eff the pancreas, but 
theto are of short duration and usually of no serious significance. 
Mumps is in general a mild disease, and requires little treatment 
beyond a gentle laxative, the application of warm fomentations 
to the swollen and painful ports, the use of soft food, and rest. 
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A mermaid cap>tutttd at Bangor, on the shore of Belfast Lough, 
in the 6th century, was not only baptized, but admitted into 
some of the old calmdars as a saint under the name of Murgen 
{Notes and Queries, Oct. 21, 1882); and Stowe {Annoles, under 
date 1187) relates how a raan-hsh was kept for six months 
and more in the castle of Ortord in Suffolk. As showing how 
legendary material may gather round a simple fact, the oft-told 
story of the sea-woman of Edam is particularly interesting. 
'Ilie oldest authority, Joh. Gerbrandus a Leydis, a Carmelite 
monk (d. 1504), tells {Annales, &c., Frankfort, 1620) how in 
1403 a wild woman came through a breach in the dike into 
Purmerlake, and, being found by some Edam milkmaids, was 
ultimately taken to Haarlem and lived there many years. 
Nobody could understand her, but she learned to spin, and 
was wont to adore the cross. Ocka Scharlcnsis {Chronijk van 
Friesland, Leeuw., 1507) reasons that she was not a fish b^use 
she could spin, and she was not a woman because she could 
live in the sea; and thus in due course she got fairly established 
as a genuine mermaid. Vosmaer, who has carefully investigated 
the matter, enumerates forty writers who have repeated the 
story, and shows that the older ones speak only of a woman 
(see “ Bcschr. van do zoogen. Meermin der stad Haarlem,” 
in Verk. van Je HoU. Maaiseh. van K. en Wet., part 23, No. 
1786). 

The liest account of the mermaid-myth is in Barinp-Gould's 
Myths at the Middle Ages. See also, braides works already mon- 
tionud, Pontoppidaii, who m his logically credulous way collects 
much matter to prove the existence of mermaids; Maillol, Telhanud 
(Hague, 175.')); Grimm, Deutsche Mvthnhgie, i. 404^ and AltdSn. 
Hetdntheder (iSii); Waldron’s Description and Tram’s Hist, and 
Stat. Aoc. of the Isle of Man', Folk-lore Society's hecord, vol. li.; 
Napier, Hist, and Iraii. Tates connected with the South of Scotland', 
iiilbiliot, 'Iraditions dc la tuiute Bretagne (1882), and Conks dcs 
marins (1882). 

MEROBAUDES, FLAVIUS (5th century a.u.), Latin rhetori¬ 
cian and poet, probably a native of liactiea in Spain. He was 
the official laureate of Valcntinian III. and Aetius. I'lll the 
beginning of the igth century he was known only from the 
notice of him in the Chronicle (year 443) of his contemporary 
Idaeius, where he is praised as a poet and orator, and mention 
is made of statuc.s set up in his honour. In 1813 the base of 
a statue was discovered at Rome, with a long insi’ription belong¬ 
ing to the year 435 (C.I.L. vi. 1724) upon Flavius Mcrobaudes, 
celebrating his merits as warrior and poet. Ten years later, 
Niebuhr discovered some Latin verses on a palimpsest in the 
monastery of St Gull, the authorship of which was traced to 
Merobaudes, owing to the, great similarity of the language in 
the pro.se protace to that of the inscription. Formerly the only 
piece known under the name of Merobaudes was a short pKiem 
(30 hexameters) De Christo, attributed to him by one MS., to 
Claudian by another; but Ebert is inclined to dispute the claim 
of Merobaudes to be considered either the author of the De 
Christo or a Christian. 

The “ Panegyric ” and minor poems have been edited by B. G, 
Niebuhr (1S24); by 1 . Bokker in the Bonn Corpus scriplorum hist. 
Bye. (1836); the “ l)e Christo" in T. Birt’s Claudian (1892), where the 
authorship of Merobaudes is upheld; sec also A. Ebert, Oeechichte 
der Literutiir des Mittelalkrs tm Abettdiande (i88p). 

HEROE, the general name (as Island of Meroe) for the region 
bounded on three sjdes by the Nile (from Atbara to Khartum), 
the Atbara, and the Blue Nile; and the speeial name of un 
ancient city on the cast bank of the Nile, 877 m. from Wadi 
Haifa by river, and 554 by the route across the desert, near 
the site of which is a group of villages called Bakamwiya. The 
site of the city is marked by over two hundred pyramids in 
thr((» groups, of which many are in ruinous condition. After 
thegij^iinB had been described by several travellers, among 
whonW. Cailliaud ( Voyage d Meroe, Paris, 1826-1828) deserves 
special mention, some excavations were executed on a small 
stale in 1834 by G. Ferlini (Cenno sugli scavi operati nella Nubia 
e eatalogo ^gli oggetli ritrovali, Bologna, 1837), who discovered 
(or professed to discover) various antiquities, chiefly in the form 
of .jewejgtt now in the museums of Berlin and Munich. The 
ruins were examined in 1844 by C. R. Lepsius, who brought 


man^ plans, sketches and copies, besides actual antiquities, to 
Berlin. Further excavations were carried on by E. W. Budge in 
the years 1902 and 1905, the results of which are recorded in his 
work, The Egyptian SiMn : its History and Monuments (London, 
1907). Troops were furnished by Sir Reginald Wingate, 
governor of the Sudan, who made paths to and between the 
pyramids, and sank shafts, &c. It was found that the pyramids 
were regularly built over sepulchral chambers, containing the 
remains of bodies either burned or buried without being mummi¬ 
fied. The most interesting objects found were the reliefs on 
the chapel walls, already described by Lepsius, and containing 
the names with representations of queens and some kings, with 
some chapters of the Book of the Dead', some steles with inscrip¬ 
tions in the Meroitic language, and some vessels of metal and 
earthenware. The best of the reliefs were taken down stone 
by stone in 1905, and set up partly in the British Museum and 
partly in the museum at Khartum. In 1910, in consequence of 
a report by Professor Sayro, excavations were commenced in the 
mounds of the town and the necropolis by J. Gorstang on behalf 
of the university of Liverpool, and the ruins of a palace and 
several temples were discovered, built by the Meroite kings. 
(See further Ethiopia.) 

Meroe was probably al.so an alternative name for the city of 
Napata, the ancient capital of Etluopia, built at the foot of Jebel 
Barkal. The site of Napata is indicated by the villages of Sanaiii 
Abu Dorn on the left bank of the Nile and Old Merawi on the right 
bank ol the river. New Merawi, i m. cast of Sanani Abu Dom 
and on the same side of the river, was founded by the Sudan govcin- 
mcnl 111 11x13 and made the capital of the mudiria ol Dongola. 

( 1 ). S. M.*) 

HEROPE, the name of several figures in Greek mythology. 
The most important of them are the following: (i) The daughter 
of CypseluB, king of Arcadia, and wife of Cresphontes, ruler 
of Messenia. During an insurrection Cresphontes and two of 
his sons were murdered and the throne seized by Polyphontes, 
who forced Merope to marry him. A third son, Aepytus, 
contrived to escape, and, subsequently returning to Messenia, 
put Polyphontes to death and rerovered his father’s kingdom 
(Apollodorub ii. 8, 5; Pausanias iv. 3, 6). The fortunes of 
Merope have furnished the subject of tragedies by Euripides 
{Cresphontes, not extant), Voltaire, Maffei and Matthew Arnold, 
(2) The daughter of Atlas and wife of Sisyphus. She was 
one of the seven Pleiades, but remained invisible, hiding her 
light for shame at having berome the wife of a mortal (Apollo- 
dorus i. 9, 3; iii. 10, 1; Ovid, Fasti, iv. 175). 

KEROVINGIANS, the name given to the first dynasty which 
reigned over the kingdom of the Franks. The name Is taken 
from Merovech, one of the first kings of the Salian Frank.s, 
who succeeded to Clodio in the middle of the 5th century, and 
soon became the centre of many legends. 'I’he chronicler 
known as F'redegarius Scholasticus relates that a queen was 
once sitting by the seashore, when a monster came out of the 
sea, and by this monster she subsequently became the mother 
of Merovech, but this myth is due to un attempt to explain 
the hero’s name, which means “ the sea-born.” At the great 
battle of Mauriac (the Catalaunian fields) in which Aetius 
checked the invasion of the Huns (451), there were present 
in the Roman army a number of Frankish foederati, and a latw' 
document, the Vita lupi, states that Merovech (Merovaeus) 
was their leader. Merovech was the father of Childeric 1 . 
(457-481), and grandfather of Clovis (481-511), under whom 
the Salian F’ranks conquered the whole of Gaul, except the 
kingdom of Burgundy, Provence and Septimania. The sons 
of Clovis divided the dominions of their father between them, 
made themselves masters of Burgundy (532), and in addition 
received Provence from the Ostrogoths (535); Septimania was 
not taken from the Arabs till the time .of Pippin, the founder 
of the Carolingian dynasty. From the death of Clovis to that 
of Dagobert (639) the Merovingian kings displayed considerable 
energy, both in their foreign wars and in the numerous wars 
against one another in which they found an outlet for their 
barbarian instincts. After 639, however, the race began to 
decline, one after another the kings succeeded to the Sirone, 
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but none of them reached more than the age of twenty or twenty- 
five; this was the age of the “ roM fainiants." Henceforth 
the real sovereign was the mayor of the palace. The mayors 
of the palace belonging to the Carolingian family were able 
to keep the throne vacant for long period of time, and finally, 
in 751 the mayor Pippin, with the consent of the pope Zacharies, 
sent King Childeric 111 . to the monastery of St Omer, and shut 
up hi.s young son Thierry in that of St Wandrille. The 
Merovingian race thus came to an end in the cloister. 

Bihuooraphy. —See P6tigny, Etudes sur I’/po^ mfrovingienne 
(Pans, 1831); G. Kicliter, Annalen des frdnkisckeH kiichs itn Zrifalier 
der Meruwitiger (Halle, 1873); F. Uahn, Die Konige der Germatim, 
vii. (Leipzig, 1894); by the same autliur, Urgesckichte der 
grymanischen and romaniseken VOlker, iii. (Berlin, 1883); VV. 
Schultze, Deutseke Gesckickte von der Urzeit bis zu den Karolingern, 
ii. (Stuttgart, 1896). 

Merovingian Legend. —It has long been conceded that the great 
French national epics of the iith and iztii centuries must have 
been founded on a great fund of popular poetry, and that many of 
the episodes of the chansons de geste refer to historical events anterior 
to the Carolingian period. Floovant is obviously connected with 
the Oesla Dagoberti, and there are traces of the infiuence of popular 
songs on the Frankish heroes in Gregory of Tours and other 
chroniclers. Sec G. Kurth, hlist. po^t. des Mirovingiens (Pans, 
Brussels and Leipzig, 1893); A. Parmesteter, De Floovante vctuslinre 
gallico fjoemate (Paris, 1877); Floovant (Paris, 1859), ed. MM. 1 ^. 
Guessard and H. Michelant; P. Rajna, Delle Origine dell’ epopea 
francese (Florence, 1884), with which cf. G. Pans m liomamu, 
xiii. f)02 .scq.; F. Settegast, Quellcnstwlien cur gallo-romanischen 
Epik (T.eip/.1R, 1904); C. Vorctrsch, Epische Sludien (Halle, 1900); 
H. Groeber, Grundriss d. roman. Phil. (Bd. II., abt. i. pp. 447 
seij.). (C. I^.) 

MERRILL, .1 city and the county-seat of Lincoln county, 
Wisconsin, U.S.A., 185 m. N.W. of Milwaukee, on both sides 
of the Wi.sconsin river. Pop. {1906 estimate), 9329. It is 
served by the Chicago, Milwaukee & St Paul railroad. The 
city is situated about 1270 ft. above the sea and has an invigorat¬ 
ing climate. Brook trout and various kinds of game, including 
deer, abound in the vicinity. Grandfather Falls and the 
Defies of the Prairie river are picturesiiue places near the city, 
and furnish good water-power. Tlie principal public building 
is the Lincoln county court house, and the city contains the 
T. R. Scott free library, a fine high school, and the Ravn 
hospital, a private institution. Riverside Park is maintained 
by a corporation, and a park along the Prairie river is owned 
and maintained by the city, Merrill is an important hardwood 
lumber market, and its principal industry is the manufacture 
of lumber and lumber products. The manufacture of paper 
and paper pulp and of lathes is also important. In 1905 the 
fai'tory products were valued at f,3,260,638. There are granite 
quarries and brickyards in the vinicity. Merrill was settled 
in 1875, incoiporatod as a village in 1880, and chartered as a 
city in 1883. 

MERRIMAC,’ a river in the north-eastern part of the United 
Stales, having its sources in the White Mountains of New Hamp¬ 
shire, and flowing south into Massachusetts, and thence east 
and north-east into the Atlantic Ocean. With its largest branch 
it has an extreme length of about 183 m. The Mcrrimac proper 
is formed at Franklin, New Hampshire, by the Junction of the 
Pemigewasset and Winnepesaukee rivers. The former is the 
•larger branch and rises in the White Mountains in Grafton 
county; the latter is the outlet of Lake Winnepesaukee. The 
valley of the Merrimac was formed before the glacial period 
and was filled with drift as the ice retreated; subsequently 
the high flood plain thus formed has been trenched, terraces 
have been formed, and at different places, where the new 
channel did not conform to the pre-glacial channel, the river 
has come upon buried ledges, relatively much more resistant 
than the drift below, and waterfalls have thus resulted. Die 
river falls 269 ft. in a distance of no m. from Franklin to its 
mouth. The greater part of the total fall is at six points, and 
at each of four of these is a city which owes its importance in 
great measure to the water-power thus provided, Lowell and 

’ The name is an Indian word said to moan " swift water.” 
In popular usage the spelling ” Menimack " is used at places along 
the river above Haverhill. 


Lawrence in Massachusetts, and Manchester and Concord in 
New Hampshire; at Lowell there is a fall of 30 ft. (Pawtucket 
FafisL and at Manchester there is a fall of 55 ft. (Amoskieag 
Falls). The region drained by the river is 4553 sq. m. in extent, 
and contains a number of lakes, which together with some 
artificial reservoirs serve as a storage system. On the navigable 
portion of the river, which extends 17 i m. above its mouth, 
are the cities of Newburyport, near its mouth, and Haverhill, 
at the head of navigation. In 1899-1908 the Federal govern¬ 
ment dredged a channel from Newburyport to Haverhill 
(i4‘S m.) 7 ft. deep and 150 ft. wide at mean low water; vessels 
having a draft of i2'5 ft. could then pass over the outer bar 
of Newburyport. 

MERRIHAN, HENRY SETON (d. 1903), the pen-name of 

Hugh Stowell Scott, English novelist. He was a member of 
the firm of Henry Scott & Sons, and was for some years an 
underwriter at Lloyd’s. His literary career began in 1889 with 
The Phantom Future, and he made his first decided hit with 
his Russian story. The Sowers (1896), which was followed by 
many other well-constructed novels remarkable for excellence 
of plot and literary handling. The author was an enthusiastic 
traveller, many of his journeys being undertaken with his 
friend Stanley Weyman. He was about forty when he died 
at Melton, near Ipswich, on the 19th of November 1903. Among 
his most successful books were Roden’s Comer {1898); The Isle 
ol Unrest (1899); In Kedar’s Tents (1897); The Velvet Glove 
(jgoi); The Vtdlures {1902); Barlasch 0/ the Guard (1903); 
and The Last Hope (1904). 

MERRITT, WESLEY {1836- ), .American soldier, was 

born in New York City on the ifith of June 1836. He graduated 
at West Point in i860, and was assigned to the cavalry sendee. 
He served in Utah (1861) and in the defer,ces of Washington 
(1S61-62): learnt the field duties of his arm as aide (1862) to 
(Jeneral Philip St George Cooke, who then commanded the 
cavalry of the Army of the Potomac; became brigadier-general. 
United .Stale.s' Volunteers, in June 1863; and in September 
1863 was placed in command of a brigade of regular cavalry 
in the Army of the Potomac. He won great distinction in 
the Virginian compaigns of 1864-65 and in Sheridan’s Valiev 
campaign, being breveted major-general of volunteers for hi's 
conduct at Winchester and Fisher’s Hill, and brigadier-general 
of the. regular army for his sendees at Five Forks. In the 
final campaign about Richmond he did such good service in 
command of a cavalry division that he was breveted major- 
general in the regular army and W'ns promoted major-general 
of volunteers. With two other Federal commissioners he 
arranged with the Confederate commanders for the surrender 
of the Army of Northern Virginia. He was mustered out of 
the Volunteer Service in Fcbnuir)" 1866, and in July became 
h'eutenant-colnnel of the 9th cavalry' in the regular army, being 
promoted gradually to major-general (1895). lie served in the 
Big Horn and Yellowstone Indian campaigns (1876) and in the 
expedition to relieve the command of Major Thornburgh, who 
was killed in 1870 by the Utes; was superintendent at West 
Point (1882-87); itnd commanded the military department 
of Missouri in 1887-95, and that of the Atlantic in 1897-98. 
He was assigned in May 1898 to the command of the United 
States forces that were sent to the Philippines, after Admiral 
Dewey’s victory; stormed Manila on the ^3th of August; and 
was military governor of the islands until the 30th of .'\ugust, 
when he left Manila for Paris to join the peace commission. 
From 1899 until his retirement from active service in June 
1900 he commanded the Department of the East. 

HERSEBURQ, a town of Germany, in the Fru.ssian province 
of Saxony, on the river Saale, 10 m. by rail S. of Halle and 15 m. 
W. of Leipzig. Pop. (1905), 20,024. It consists of a quaint 
and irregularly built old town, a new quarter, and two extensive 
suburbs, Altenburg and Ncumarkt. The cathedral, which was 
restored in 1884-1886, has a choir, a crypt and two towers of the 
nth, a transept of the 13th and a late Gothic nave of the i6th 
century. Among its numerous monuments i.s one to Rudolph 
of Swabia, the rival of the emperor Henry'TV. It contains 
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n (trtat orean dating frqm the 17th centuiy. Near the Mthedral 
u the Gothic palace, formerly the residence of tte bishops of 
Merseburg, and now used as public offices, ^e town hdl 
and the Slandebaus, where the meetings of tte provincial 
estates were held, are also noteworthy buildings. The industries 
include the manufacture of machinery, paper and celluloid, 
and tanning and brewing. 

Merseburg is one of the oldest towns in Germany. From 
968 until the Reformation, it was the seat of a bishop, and in 
addition to being for a time the residence of the margraves of 
Meissen, it was a favourite residence of the German kings 
during the loth, nth and 12th centuries. Fifteen diets were 
held here during the middle ages, when its fairs enjoyed the 
importance which was afterwards transferred to those of Leipzig. 
The town .suffered severely during the Peasants’ War and also 
during the Thirty Years’ War. From 1657 to 1738 it was 
the re.sidence of the dukes of Saxe-Mcrseburg. 

Sec K. Hoffmann, Htstorische Nachrichien aus Ali-Merseburg 
(Merseburg, 1903). 


MERSEN (Meekssen), TREATY OF, a treaty concluded 
on the 8th of August 870 at Mersen, in Holland, between Charles 
the Bald and his half-brother, Louis the German, by which 
the kingdom of their nephew Lothair II. (d. 869) was divided 
between them. Cliarlcs received a portion of the kingdom 
of Lothair afterwards called Lorraine, extending from the 
mouths of the Rhine to Toul, together with the town of Besanfon, 
the Lyonnais, the Viennais, the Vivarais, and the UzAge, i.e. 
the lands act|uired by Lothair 11 . in 863 at the death of his 
brother Charles of Provence; while Louis had the cities of 
Cologne, Trier and Metz, together with Alsace, the Escuens, 
and the Varais, t.e. the greater part of the diocese of Besan^on. 
The boundary between the two realms was marked approxi¬ 
mately by the valleys of the Meuse and Moselle and by the 
Jura. Great importance has been attached to the determina¬ 
tion of this frontier by some historians, who consider that it 
coincided with the dividing line between the Teutonic and 
Romance races and languages; but nothing is known of the 
bases upon whicli the negotiations were effected, and the 
situation created by this treaty came to an end in 879. 

MERSENNE, MARIN (158K-.1648), French philosopher and 
mathematician, was born ol peasant parents near OizI (Sarthe) 
on the 8th of September 1588. and died in Paris on the ist of 
September 1648. He was educated at the Jesuit College of 
La FEche, where he was a fellow-pupil and friend of Descartes. 
In 1611 he joined the Minim Friars, and devoted himself to 
philosophic tcacliing in various convent schools. He settled 
eventually in Paris in 1620 at the convent of L’Annonciade. 
For the next four years he devoted himself entirely to philosophic 
and theological writing, and published Quacslionrs ceUberrimae 
in Genesim (1623); L'Impicte des deisles (1(124); La Virile des 
scietues These works arc characterized by wide scholar¬ 

ship an(i the narrowest theological orthodoxy. His greatest 
service to philosopliy was his enthusiastic defence of Descartes, 
whose agent he was in Paris and whom he visited in exile in 
Holland. He submitted to various eminent Parisian thinkers 
a manuscript copy of the Medilalions, and defended its orthodoxy 
against numerous clerical critics. In later life he gave up 
speculative thought and turned to scientific research, especially 
in mathematics, ph3'sics and astronomy. Of his works in tliis 
connexion the best known is L'Harmunic universeUe (1636), 
dealing with the theory of music and musical instruments. 


Among his other works are ; Euclidis elementorum libri, &c. 
(Paris, 1626) ; Universae geumetriae synopsis Les Michaniques 

ic Galilie (Paris, 1634): Questions inouies ou recriations des savants 
(1(134); Questions thiologiques, physiques, &c. (1634); ffouvelles 
dicouvertes dc Galilie (1(130); Cogitata physico-mathematica (1644). 

See Baillct, Vie de ZJescartes (1(191); Pot 4 , &loge de Mersenne 
(l8t6). 

MERKY, a river in the north-west of England. It is formed 
by the junction of the Goyt and the Etherow a short distance 
below Marple in Cheshire on the first-named stream. The 
Goyt rises in the neighbourhood of Axe Edge, south-west of 
Buxton, and the Etherow in the uplands between Penistone 


and Olossop, watering the narrow Longdendole, in whi(ffi are 
several reservoirs for the Manchester water supply. The 
Mersey thus drains a large part of the Peak district of Derby¬ 
shire and of the southern portion of the Pennine system. The 
general direction from Marple is westerly. At Stockport the 
river Tame joins from the north, rising in the moors to the 
north-east of Oldham, and the Mersey soon afterwards debouches 
upon the low plain to the west of Manchester, which lies on 
its northern tributary the Irwell. The Bollin joins from the 
south-east ncai' Heutley, and the main river, passing Warrington, 
begins to expand into an estuary before reaching Runcorn 
and Widnes, whicli face each other across it. The estuary, 
widening suddenly at the junction of the Weaver from the south¬ 
east, 2i m. below Runcorn, is 3 m. wide off Ellesmere Port, but 
narrows to less than J m. at Liverpool, and hardly exceeds a 
mile ul the mouth in the Irish .Sea. The fall of the Mersey is about 
1600 ft. in all and about 300 from Marple; its length, including 
the Goyt, is 70 m. exclusive of lesser windings, and it drains 
an area of 1596 .sq. m. The estuary is one of the most important 
commercial waterways in the world. (See Liverpool and 
Birkenhead.) The Manchester Ship Canal {q.v.) joins the 
estuary through Eastham Locks, skirts its .southern shore up 
to Runcorn, and crosses the river several times. From tlie name 
of the river was taken the title of Lord Mersey in iqio by 
Sir John Bigliam (b. 1840), on his elevation to the peerage after 
serving as a judge of the high court from 1897 
president of the divorce court 1909-1910. 

HERSINA, a town on the south-ea.stem coast of Asia Minor, 
and capital of a sanjak in the s'ilayet of Adana. Pop. about 
15,000 including many Christians,, Armenian, Greek and 
European. Its existence as a port began with the silting up 
of the harbotir of Tarsus and Porapeinpolis, east and west, in 
the early middle ages; but it did not rise to importance till the 
Fgyptiun occupatiun of Cilicia (1832). It is now the busic.st 
port on the south coast, being the terminus of the railway from 
I'arsus and Adana, by which (but still more by road) the produce 
of the rich “ Aleian ” plain comes down. It is seiwed by most 
of the Levantine steamship companies, and is the best point 
of departure for visitors desiring to sec Tarsus, the (iilician 
remains, and the finest .scenery of the East Taurus. There 
is, however, no enclosed harbour, but only a good jetty. The 
making of a breakwater has lung been under consideration. 
The ancliorage in the road.stead is good, but the bay slioals for 
a long way out, and is exposed to swell from soulli-west and 
south. Mersina is an American mission centre, and the scat 
of a British vice-consul. Like, all lowland Cilicia, it has a 
notorious!)' bad summer dimale, and all inhabitants, who 
can do so, migrate to stalion.s on the lower slopes of Taurus. 

(D. G. 11 .) 

MERTHYR TYDFIL, or Merths h Tydvil, a municipal, 
county and parliamentary borongli, and market-town of Glamor¬ 
ganshire, South Wales, situated in a lilcak and hilly region on 
the river Tafl, on the Glamorganshiie Canal, and the Brecon 
and Merthyr, Great Western, North Western. Taff Vale and 
Rhymney railways, 25 m. N.N.W. of Cardiff, 30 E.N.E. of 
Swansea, and 176 from London. Pop. (1901), 69,228. The 
town is said to have derived its name form the martyrdom of ^ 
St Tydfil, daughter of Brychan, who was put to death by 
Saxons in the 5th century. It is for the mo.sl part irregularly 
built and was formerly subject to severe epidemics due to 
defective sanitation; but it now possesses a supply of the purest 
water from the lesser Taff on the southern slope of the Brecon¬ 
shire Beacons. The town owes its early industrial prosperity 
to the abundant ironstone and coal of the district, and it thus 
became at an early date tlic chief seat of the iron industry in Wales. 
Four great ironv/orks were established here between 1759 and 
1782. With the earliest, that of Dowlais, the Guest family 
were associated, first a.s partners and later as sole owners from 
1782 to 1901 when the works were disposed to the company 
of Guc.st, Keen and Nettlefold. In 1765, Cyfarthfa was started 
by Anthony Bacon, and when firmly established, sold in 1794 
to Richard Crawshay, by whose descendants the works were 
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but none of them reached more than the age of twenty or twenty- 
five; this was the age of the “ roM fainiants." Henceforth 
the real sovereign was the mayor of the palace. The mayors 
of the palace belonging to the Carolingian family were able 
to keep the throne vacant for long period of time, and finally, 
in 751 the mayor Pippin, with the consent of the pope Zacharies, 
sent King Childeric 111 . to the monastery of St Omer, and shut 
up hi.s young son Thierry in that of St Wandrille. The 
Merovingian race thus came to an end in the cloister. 

Bihuooraphy. —See P6tigny, Etudes sur I’/po^ mfrovingienne 
(Pans, 1831); G. Kicliter, Annalen des frdnkisckeH kiichs itn Zrifalier 
der Meruwitiger (Halle, 1873); F. Uahn, Die Konige der Germatim, 
vii. (Leipzig, 1894); by the same autliur, Urgesckichte der 
grymanischen and romaniseken VOlker, iii. (Berlin, 1883); VV. 
Schultze, Deutseke Gesckickte von der Urzeit bis zu den Karolingern, 
ii. (Stuttgart, 1896). 

Merovingian Legend. —It has long been conceded that the great 
French national epics of the iith and iztii centuries must have 
been founded on a great fund of popular poetry, and that many of 
the episodes of the chansons de geste refer to historical events anterior 
to the Carolingian period. Floovant is obviously connected with 
the Oesla Dagoberti, and there are traces of the infiuence of popular 
songs on the Frankish heroes in Gregory of Tours and other 
chroniclers. Sec G. Kurth, hlist. po^t. des Mirovingiens (Pans, 
Brussels and Leipzig, 1893); A. Parmesteter, De Floovante vctuslinre 
gallico fjoemate (Paris, 1877); Floovant (Paris, 1859), ed. MM. 1 ^. 
Guessard and H. Michelant; P. Rajna, Delle Origine dell’ epopea 
francese (Florence, 1884), with which cf. G. Pans m liomamu, 
xiii. f)02 .scq.; F. Settegast, Quellcnstwlien cur gallo-romanischen 
Epik (T.eip/.1R, 1904); C. Vorctrsch, Epische Sludien (Halle, 1900); 
H. Groeber, Grundriss d. roman. Phil. (Bd. II., abt. i. pp. 447 
seij.). (C. I^.) 

MERRILL, .1 city and the county-seat of Lincoln county, 
Wisconsin, U.S.A., 185 m. N.W. of Milwaukee, on both sides 
of the Wi.sconsin river. Pop. {1906 estimate), 9329. It is 
served by the Chicago, Milwaukee & St Paul railroad. The 
city is situated about 1270 ft. above the sea and has an invigorat¬ 
ing climate. Brook trout and various kinds of game, including 
deer, abound in the vicinity. Grandfather Falls and the 
Defies of the Prairie river are picturesiiue places near the city, 
and furnish good water-power. Tlie principal public building 
is the Lincoln county court house, and the city contains the 
T. R. Scott free library, a fine high school, and the Ravn 
hospital, a private institution. Riverside Park is maintained 
by a corporation, and a park along the Prairie river is owned 
and maintained by the city, Merrill is an important hardwood 
lumber market, and its principal industry is the manufacture 
of lumber and lumber products. The manufacture of paper 
and paper pulp and of lathes is also important. In 1905 the 
fai'tory products were valued at f,3,260,638. There are granite 
quarries and brickyards in the vinicity. Merrill was settled 
in 1875, incoiporatod as a village in 1880, and chartered as a 
city in 1883. 

MERRIMAC,’ a river in the north-eastern part of the United 
Stales, having its sources in the White Mountains of New Hamp¬ 
shire, and flowing south into Massachusetts, and thence east 
and north-east into the Atlantic Ocean. With its largest branch 
it has an extreme length of about 183 m. The Mcrrimac proper 
is formed at Franklin, New Hampshire, by the Junction of the 
Pemigewasset and Winnepesaukee rivers. The former is the 
•larger branch and rises in the White Mountains in Grafton 
county; the latter is the outlet of Lake Winnepesaukee. The 
valley of the Merrimac was formed before the glacial period 
and was filled with drift as the ice retreated; subsequently 
the high flood plain thus formed has been trenched, terraces 
have been formed, and at different places, where the new 
channel did not conform to the pre-glacial channel, the river 
has come upon buried ledges, relatively much more resistant 
than the drift below, and waterfalls have thus resulted. Die 
river falls 269 ft. in a distance of no m. from Franklin to its 
mouth. The greater part of the total fall is at six points, and 
at each of four of these is a city which owes its importance in 
great measure to the water-power thus provided, Lowell and 

’ The name is an Indian word said to moan " swift water.” 
In popular usage the spelling ” Menimack " is used at places along 
the river above Haverhill. 


Lawrence in Massachusetts, and Manchester and Concord in 
New Hampshire; at Lowell there is a fall of 30 ft. (Pawtucket 
FafisL and at Manchester there is a fall of 55 ft. (Amoskieag 
Falls). The region drained by the river is 4553 sq. m. in extent, 
and contains a number of lakes, which together with some 
artificial reservoirs serve as a storage system. On the navigable 
portion of the river, which extends 17 i m. above its mouth, 
are the cities of Newburyport, near its mouth, and Haverhill, 
at the head of navigation. In 1899-1908 the Federal govern¬ 
ment dredged a channel from Newburyport to Haverhill 
(i4‘S m.) 7 ft. deep and 150 ft. wide at mean low water; vessels 
having a draft of i2'5 ft. could then pass over the outer bar 
of Newburyport. 

MERRIHAN, HENRY SETON (d. 1903), the pen-name of 

Hugh Stowell Scott, English novelist. He was a member of 
the firm of Henry Scott & Sons, and was for some years an 
underwriter at Lloyd’s. His literary career began in 1889 with 
The Phantom Future, and he made his first decided hit with 
his Russian story. The Sowers (1896), which was followed by 
many other well-constructed novels remarkable for excellence 
of plot and literary handling. The author was an enthusiastic 
traveller, many of his journeys being undertaken with his 
friend Stanley Weyman. He was about forty when he died 
at Melton, near Ipswich, on the 19th of November 1903. Among 
his most successful books were Roden’s Comer {1898); The Isle 
ol Unrest (1899); In Kedar’s Tents (1897); The Velvet Glove 
(jgoi); The Vtdlures {1902); Barlasch 0/ the Guard (1903); 
and The Last Hope (1904). 

MERRITT, WESLEY {1836- ), .American soldier, was 

born in New York City on the ifith of June 1836. He graduated 
at West Point in i860, and was assigned to the cavalry sendee. 
He served in Utah (1861) and in the defer,ces of Washington 
(1S61-62): learnt the field duties of his arm as aide (1862) to 
(Jeneral Philip St George Cooke, who then commanded the 
cavalry of the Army of the Potomac; became brigadier-general. 
United .Stale.s' Volunteers, in June 1863; and in September 
1863 was placed in command of a brigade of regular cavalry 
in the Army of the Potomac. He won great distinction in 
the Virginian compaigns of 1864-65 and in Sheridan’s Valiev 
campaign, being breveted major-general of volunteers for hi's 
conduct at Winchester and Fisher’s Hill, and brigadier-general 
of the. regular army for his sendees at Five Forks. In the 
final campaign about Richmond he did such good service in 
command of a cavalry division that he was breveted major- 
general in the regular army and W'ns promoted major-general 
of volunteers. With two other Federal commissioners he 
arranged with the Confederate commanders for the surrender 
of the Army of Northern Virginia. He was mustered out of 
the Volunteer Service in Fcbnuir)" 1866, and in July became 
h'eutenant-colnnel of the 9th cavalry' in the regular army, being 
promoted gradually to major-general (1895). lie served in the 
Big Horn and Yellowstone Indian campaigns (1876) and in the 
expedition to relieve the command of Major Thornburgh, who 
was killed in 1870 by the Utes; was superintendent at West 
Point (1882-87); itnd commanded the military department 
of Missouri in 1887-95, and that of the Atlantic in 1897-98. 
He was assigned in May 1898 to the command of the United 
States forces that were sent to the Philippines, after Admiral 
Dewey’s victory; stormed Manila on the ^3th of August; and 
was military governor of the islands until the 30th of .'\ugust, 
when he left Manila for Paris to join the peace commission. 
From 1899 until his retirement from active service in June 
1900 he commanded the Department of the East. 

HERSEBURQ, a town of Germany, in the Fru.ssian province 
of Saxony, on the river Saale, 10 m. by rail S. of Halle and 15 m. 
W. of Leipzig. Pop. (1905), 20,024. It consists of a quaint 
and irregularly built old town, a new quarter, and two extensive 
suburbs, Altenburg and Ncumarkt. The cathedral, which was 
restored in 1884-1886, has a choir, a crypt and two towers of the 
nth, a transept of the 13th and a late Gothic nave of the i6th 
century. Among its numerous monuments i.s one to Rudolph 
of Swabia, the rival of the emperor Henry'TV. It contains 
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About the 5th century, during the rule of the Persian S^sanian 
dynasty, Mcrv was the seat of a Christian archbishopric of the 
Nestorian Qiurch. The town was occupied (A.n. 646) by the 
lieutenants of the caliph Othman, and was constituted the capital 
of Khorasan. From this city as their base the Arabs, under 
Kotaiba (Qotaiba) ibn Mosliin, early in the 8th century brought 
under subjection Balkii, Bokhara, Ferghana and Kashgaria, 
and penetrated into China as far as the province of Km-suIi. 
In the latter part of the 8th century Merv became obnoxious to 
Islam as the centre of heretical propaganda preached by Mokaiina 
(g.v.). 1 n 874 Arab rule in Central Asia came to an end. During 
their dominion Merv, like Samarkand and Bokhara, was one of 
the great schools of learning, and the celebrated historian 
Yaqut studied in its libraries. In 1040 the Seljuk Turks crossed 
the Oxus from the nortli, and having defeated Masud, sultan of 
Ghazni, raised Toghrul Beg, grandson of Seljuk, to the tlirone 
of Persia, founding the Seljukian dynasty, with its capital at 
Nishapur. A younger brother of Toghrul, Daud, took possession 
of Merv and Herat. Toghrul was .succeeded by his nephew Alp 
. 4 rslan (the Great Lion), who was buried at Merv. It was about 
this time that Merv reached the zenith of her glory. During 
the reign of Sultan Sanjar or Sinjar of the same house, in the 
middle of the nth century, Merv was overrun by the Turkish 
tribes of the Ghuzz from beyond the Oxus. It eventually passed 
under the sway of the rulers of Khwarizm (Khiva). 

In J221 Merv opened its gates to Tide, son of Jenghiz Khan, 
chief of the Mongols, on which occa.sion most of the inhabitants 
are said to have been butchered. From this time forward the 
city began to decay. In the early.part of the 14th century the 
town was made the seat of a Christian archbishopric of the 
Eastern Church. On the death of the grandson of Jenghiz 
Khan Merv was included (1380) in the possessions of Timur-i- 
Leng (Tamerlane), Mongol prince of Samarkand. In 1505 the 
city was occupied by the Uzbegs, who five years later were 
expelled by Ismail Khan, the founder of the Safawid dynasty of 
Persia. Merv remained in the hands of Persia until 1787, when 
it was captured by the emir of Bokhara. Seven years later the 
Bokliarians razed the city to the ground, broke down the dams, 
and converted the district into a waste. When Sir Alexander 
Burnes traversed the country in 1832, the Khivans were the 
rulers of Merv. About this time the Tekke Turkomans, then 
living on the Heri-rud, were forced by the Persians to migrate 
northward. The Khivans contested the advance of the Tekkes, 
but ultimately, about 1856, the latter became the sovereign 
power in the country, and remained so until the Kussians 
occupied the oasis in 1883. 

The ruins of Old Merv cover an area of over 15 sq. m. 
They consist of a square citadel (Bairam Ali Khan kalah), 14 m. 
in circuit, built bv a son of 'I'amerlane and destroyed by 
the Bokharians, and another kalah or walled enclosure known as 
Abdullah Khan. North from these lies the old capital of the 
Seljuks, known as .Sultan Kalah, and destroyed by the Mongols 
in 1219. Its most conspicuous feature Ls the burial mosque of 
Sultan Sanjar, reputedly dating from the 12th century. East 
of the old Seljuk capital is Giaur Kalah, the Merv of the Nestorian 
era and the capital of the Arab princes. North of the old 
Seljuk capital are the ruins of Iskcnder Kalah, probably to be 
identified with the ancient Merv of the Seleucid dynasty. 

Nbw Mkkv, thcipresent chief town of the oasis, founded in 
the first quarter of the lyth century, is on the Transcaspian 
railway, 380 m. by rail south-west from Samarkand. It 
stands on both banks of the Murghab, 820 ft. above the Caspian. 
Pop. (1897), 8727, including Russians, Armenians, Turkomans, 
Persians and Jews. It has a meteorological observatory. Com, 
raw cotton, hides, wool, nuts and dried fruit are exported. 

See E. O'Donovan, The Merv Oasis (2 vols., London, 1882); 
C. Marvin, Afen> (London, 1880); and H. Lansdell, The husstans 
at Merv and Herat (London, 1883). (J. T. Be.) 

MERX. ADALBERT (1838-1909), German theologian and 
orientalist, was bom at Bleicherode near Nordhausen on the 
2nd of November 1838. He studied at Jena, where he became 
extraordinary professor in 1869. Subsequently he was ordinary 


professor of philosophy at Tiibingen, and in 1873 professor of 
theology at Giessen. From 1875 ^ death he was professor 

of theology of Heidelberg. In the course of his researches he 
made several journeys in the East. Among his many works 
are: GratnmaUca syriaca Vocabulary of the Tigri 

language (i868); Das Gedichl vom Uiob Dir Prophetie 

tits Joel und ikre Ausleger (1879); Die Sa^fanische Vbersetiung 
der Hohenlieder ins Arabischt (1882); Chrestomalhia largumica 
(1888); Historia artis grammaticae apud Syros (1889); Ein satmri- 
tanisches EragmetU (1893); Idee und Grundlinieneiner aUgemeiner 
Geschichte der Myslik (1893). Merx devoted much of his later 
research to the elucidation of the Sinaitic paUmpsest discovered 
in 1892 by Mrs Agnes Smith Lewis (see Bible, iv. .■jai, ad fin.), 
the re.sults being embodied in Die vier katumischen Evangelien 
nach ilireiH dUesten bekannten (1897-1905). llis last work 
was an edition of the books of Moses and Joshua. He died 
at Heidelberg on the 6th of August 1909. 

MERYON, CHARLES (1821-1868), French etcher, was born 
in Paris in 1821. His father was an English physician, his 
mother a French dancer. It was to his mother’s care that 
Meryun's childhood was confided. But she died when he was 
still young, and Meryon entered the French navy, and in the 
corvette “ Ije Rhin " made the voyage round the world. He was 
already a draughtsman, for on the coast of New Zealand he made 
pencil drawings which he was able to employ, years afterwards, 
as studies for etchings of the landscape of those regions. The 
artistic instinct developed, and, while he was yet a lieutenant, 
M6ryon left the navy. Finding that he was colour-blind, he 
determined to devote himself to etching. He entered the work 
room of one Blery, from whom he learnt something of technical 
matters, and to whom he always remained grateful. Meryon 
was by tliis time poor. It is understood that he might have had 
assistance from tiis kindred, but he was too proud to ask it. 
And thus he was reduced to the need of executing for the sake 
of daily bread much work that was mechanical and irksome. 
Among le.trners’ work, done tor his own advantage, are to be 
counted some studios after the Dutch etchers such as Zeeman and 
Adrian van de Velde. Having proved himself a surprising 
copyist, he proceeded to labour of his own, and beran that series 
of etchings which are the greatest embodiments of his greatest 
conceptions—the series called “ Eaux-fortes sur Paris.” These 
plates, executed from 1850 to 1854, are never to be met with 
as a set; they were never expressly published as a set. But 
they none the less constituted in Meryon’s mind a harmonious 
scries. 

Besides the twenty-two etchings “ sur Paris,” characterized 
below, Meryon did seventy-tv/o etchings of one sort and another 

ninety-four in all being catalogued in Wedmorc’s Meryon and 
Meryon s Paris ; but these include the works of liis apprentice¬ 
ship and of his decline, adroit copies in which his best success 
was in the sinking of his own individuality, and more or lc.ss dull 
portraits. Yet among the seventy-two prints outside his pro¬ 
fessed series there are at least a dozen tliat will aid his fame. 
Three or four beautiful etcliings of Paris do not belong to the 
scries at all. 'J'wo or three etchings, again, are devoted to the 
illustration of Bourges, a city in which the old wooden houses 
were as attractive to him lor their own sakes as were the stone-_ 
built monuments of Paris. But generally it was when Purif 
engaged him that he succeeded the most. He would have done 
more work, however—though he could hardly have done better 
work—if the material difficulties of his life had not pressed upon 
him and shortened his days. He was a bachelor, unhappy in 
love, and yet, it is related, almost as con.stantly occupied with 
love as with work. The depth of his imagination and the sur¬ 
prising mastery which he achieved almost from the beginning in 
the technicalities of his craft were appreciated only by a few 
artists, critics and connoi.s.seurs, and he could not sell his etchingff, 
or could sell them only for about tod. apiece. Disappointment 
told upon him, and, fnigal as was his way of life, poverty must 
have affected him. He became subject to hallucinations. 
Enemies, he said, waited for him at the corners of the streets; 
his few friends robbed him or owed him that which they would 
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never pay. A few years after the completion of his Paris series 
he was lod^ in the madhouse of Charenton. Its order and care 
restored bm for a while to health, and he came out and did a 
little more work, but at bottom he was exhausted. In 1867 he 
returned to his asylum, and died there in 186B. In the middle 
years of his life, just before he was placed under confinement, 
he was much associated with Bracquemond and with Flameng— 
skilled practitioners of etching, while he was himself an unde¬ 
niable genius—and the best of the portraits we have of him 
is that one by Bracquemond under which the sitter wrote 
that it represented “ the sombre M^ryon with the grotesque 
vi-sage.” 

There are twenty-two pieces in the £aux-fortes sur Paris. 
Some of them are insignificant. That is because ten out of the 
twenty-two were destined as headpiece, tailpiece, or running 
commentary on some more important plate. But each has its 
value, and certain of the smaller pieces throw great light on the 
aim of the entire .set. Thus, one little plate—not a picture at all 
—is devoted to the record of verses made by M^ryon, the purpose 
of which is to lament the life of Paris. The misery and poverty 
of the town Mdryon had to illustrate, as well as its splendour. 
The art of M^ryon is completely misconceived when his etchings 
arc spoken of as views of Paris. They are often “ views,” but 
they are so just so far as is compatible with their being likewise 
the visions of a poet and the compositions of an artist. It was 
an epic of Paris that M6ryon determined to make, coloured 
strongly by his personal sentiment, and affected here and there 
by the occurrences of the moment—in more than one case, for 
instance, he hurried with particular affection to etch his im¬ 
pression of some old-world building which was on the point of 
destruction. Nearly every etching in the series is an instance 
of technical skill, but even the technical skill is exercised most 
happily in those etchings which have the advantage of impressive 
subjects, and which the collector willingly cherishes for their 
mysterious sugge.stiveness or for their pure beauty. Of these, 
the Abside de Notre Dame is the general favourite; it is com¬ 
monly held to lie Meryon’s masterpiece. Light and shade play 
wonderfully over the great fabric of the church, seen over the 
spaces of the river. As a draughtsman of architecture, M^ryon 
was complete; his sympathy with its various styles was broad, 
and his work on its various styles unbiased and of equal perfec¬ 
tion—a point in which it is curious to contrast him with Turner, 
who, in drawing Gothic, often drew it with want of appreciation. 
It is evident that architecture must enter largely into any 
representation of a city, however much such representation may 
be a vision, and however little a chronicle. Besides, the archi¬ 
tectural portion even of M^ryon’s labour is but indirectly 
imaginative; to the imagination he has given freer play in his 
dealings with the figure, whether the people of the street or of the 
river or the people who, when he is most frankly or even wildly 
.symbolical, crowd the sky. Generally speaking, his figures are, 
as regards draughtsmanship, ‘‘ landscape-painter’s figures.” 
They arc drawn more with an eye to grace than to academic 
correctness. But they are not “ landscape-painter’s figures ” at 
all when what we are concerned with is not the method of their 
representation but the purpose of their introduction. They are 
«^ecn then to be in exceptional accord with the .sentiment of the 
scene. Sometimes, as in the case of La Morgue, it is they who 
tell the story of the picture. .Sometimes, as in the case of La 
Rue des Mauvais Gargons—with the two passing women bent 
together in secret converse—they at least suggest it. And 
sometimes, as in L’Arche du Pont Notre Damfi, it is their expres¬ 
sive gesture and eager action that give vitality and animation 
to the scene. Dealing perfectly with architecture, and perfectly, 
as far as concerned his pecuhar purpose, with humanity in his 
art, M^ryon was little called upon by the character of his subjects 
to deal with Nature. He drew trees but badly, never represent¬ 
ing foliage happily, either in detail or in mass. But to render 
the characteristics of the city, it was necessary that he should 
know how to portray a certain kind of water—river-water, 
mostly sluggish—and a certain kind of sky—^the grey obscured 
and lower ^y that broods over a world of roof and chimney. 
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This water and this sky M^on is thoroughly master of; he 
notes with observant affection their changes in all lights. 

Mifiyon’s excellent draughtsmanship, and his keen appreow- 
tion of Hgbt, shade and tone, were, of course, helps to bis becom¬ 
ing a great etcher. But a living authority, himself an eminent 
etcher, and admiring M6ryon thoroughly, has called Mdryon by 
preference a great original engraver—so little of M 4 ryon's work 
accords with Sir Seymour Haden’s view of etching. M^ryon 
was anything but a brilliant sketcher; and, if an artist’s success 
in etching is to be ^uged chiefly by the rapidity with which he 
records an impression, Mfryon’s success was not great. There 
can be no doubt that his work was laborious and deliberate, 
instead of swift and impulsive, and that of some other virtues 
of the etcher—“ selection ” and “ abstraction ” as Hamerton 
has defined them—he shows small trace. But a genius like 
M6ryon is a law unto himself, or rather in his practice of his art 
he makes the laws by which that art and he are to be judged. 

It is worth wliiie to note the extraordinary enhancement in the 
value of Miryon's prints. Probably of no other artist of genius, 
not even of Whistler, could there be cited within the same period 
a nse in prices of at all the same proportion. Thus the first state 
of the " Stryge that “with the verses"—selling under the 
hammer in 1873 for £$, sold again under the hammer in 1905 for 
;^ioo. The first state of the " Calfirie de Notre Dame," soiling in 
1873 for £5, and at M. Wasset’s sale in 1880 for ^ii, fetched in 
1905, £^1 A “ Tour de I'Horloge," which two or three years 
after it was first issued sold for half a crown, in May 1903 fetched 
£jo. A first state (Wedmore's, not of course M. Delteil's " first 
slate,” which, like nearly all his first states, is In fact a trial proof) 
of the " Saint fetionne du Mont," realizing about /z at M. Burty's 
.sale in 187b, realized £t>o at a sale in May 1906. The second state 
of the “ Morgue " ^Wedmotc) sold in 1903 for £h^-, and Wedmore's 
second of the " Abside," which used to sell throughout the 'seventies 
for £^ or £5, reached in November 1906 more than £200. At no 
period have even Diirers or Rembrandts risen so swiftly and steadily. 

Bibliography. —Philippe Burty, Gcuette des beaux arts (1863); 
Descriptive Catalogue of the ITorAs of Mlryon (Ixindon, 1879); 
Aglails Bouvenne, Notes et souvenirs s«r Charles Miryou- P. G. 
Hamerton, Etching and Etchers (1B68); F. Seymour Haden, Notes 
on Etching', H. Biraldi, Les Peintres graveurs du dix-neuviime eitcle-, 
Baudelaire. Lettres de Baudelaire (1907); L. Dclteil, Charles Miryon 
(1907): Frederick Wedmore, Mtrvon and Mervon's Paris, with a 
descriptive catalogue of the artist's work (1879; ind ed., 1892); 
and Fine Prints (1896; 2nd ed., 1905). (F. We.) 

MESA (Span, mesa, from lat. mensa, a table), in physical 
geography, a high table-land capped with hard rock, being the 
remnant of a former plateau. This type is general where strata 
are horizontal. In the process of denudation the hard rock acts 
as a flat protertive cap preserving the regions between stream 
valleys or other places where denudation is especially active, 
in the form of “ table-mountain.s ” or “ fortress-hills.” Many 
examples are found in Spain, North and .South Africa, the Bad 
Lands and Colorado regions of North America, in Arabia, India 
and Austr.ilia. 

HESHCUERYAKS, or Meshcrers, a people inhabiting eastern 
Russia. Nestor regarded them as Finns, and even now part of 
the Mordvinians (of Finnish origin) call themselves Meshchers. 
Klaproth, on the other hand, supposed they were a mixture of 
Finns and Turks, and the Hungarian traveller Reguli discovered 
that the tatarized Meshchers of the Obi closely resembled 
Hungarians. They formerly occupied the basin of the Oka 
(where the tow-n Meshchersic, now Meshchovsk, has maintained 
their name) and of the Sura, extending north-east to the Volga. 
After the conijuest of the Kazan Empire by Russia, part of them 
migrated north-eastwards to the basins of the Kama and Byelaya, 
and thus the Meshchers divided into two branches. The western 
branch became russified, so that the Meshcheryaks of the govern¬ 
ments of Penza, Saratov, Ryazan and Vladimir have adopted 
the customs, language and religion of the conquering race; 
but their ethnographical characteristics can be easily distin¬ 
guished in the Russian population of the governments of Penza 
and Tambov. The eastern branch has taken on the customs, 
language and religion of Bashkirs, with whom their fusion is still 
more complete. 

HESHIID (properly Mash-had, “ the place of martyrdom ”), 
capital of the province of Khorasan in Persia, situated in a plain 
watered by the Kashaf-rud (Tortoise river), a' tributaiy of the 
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About the 5th century, during the rule of the Persian S^sanian 
dynasty, Mcrv was the seat of a Christian archbishopric of the 
Nestorian Qiurch. The town was occupied (A.n. 646) by the 
lieutenants of the caliph Othman, and was constituted the capital 
of Khorasan. From this city as their base the Arabs, under 
Kotaiba (Qotaiba) ibn Mosliin, early in the 8th century brought 
under subjection Balkii, Bokhara, Ferghana and Kashgaria, 
and penetrated into China as far as the province of Km-suIi. 
In the latter part of the 8th century Merv became obnoxious to 
Islam as the centre of heretical propaganda preached by Mokaiina 
(g.v.). 1 n 874 Arab rule in Central Asia came to an end. During 
their dominion Merv, like Samarkand and Bokhara, was one of 
the great schools of learning, and the celebrated historian 
Yaqut studied in its libraries. In 1040 the Seljuk Turks crossed 
the Oxus from the nortli, and having defeated Masud, sultan of 
Ghazni, raised Toghrul Beg, grandson of Seljuk, to the tlirone 
of Persia, founding the Seljukian dynasty, with its capital at 
Nishapur. A younger brother of Toghrul, Daud, took possession 
of Merv and Herat. Toghrul was .succeeded by his nephew Alp 
. 4 rslan (the Great Lion), who was buried at Merv. It was about 
this time that Merv reached the zenith of her glory. During 
the reign of Sultan Sanjar or Sinjar of the same house, in the 
middle of the nth century, Merv was overrun by the Turkish 
tribes of the Ghuzz from beyond the Oxus. It eventually passed 
under the sway of the rulers of Khwarizm (Khiva). 

In J221 Merv opened its gates to Tide, son of Jenghiz Khan, 
chief of the Mongols, on which occa.sion most of the inhabitants 
are said to have been butchered. From this time forward the 
city began to decay. In the early.part of the 14th century the 
town was made the seat of a Christian archbishopric of the 
Eastern Church. On the death of the grandson of Jenghiz 
Khan Merv was included (1380) in the possessions of Timur-i- 
Leng (Tamerlane), Mongol prince of Samarkand. In 1505 the 
city was occupied by the Uzbegs, who five years later were 
expelled by Ismail Khan, the founder of the Safawid dynasty of 
Persia. Merv remained in the hands of Persia until 1787, when 
it was captured by the emir of Bokhara. Seven years later the 
Bokliarians razed the city to the ground, broke down the dams, 
and converted the district into a waste. When Sir Alexander 
Burnes traversed the country in 1832, the Khivans were the 
rulers of Merv. About this time the Tekke Turkomans, then 
living on the Heri-rud, were forced by the Persians to migrate 
northward. The Khivans contested the advance of the Tekkes, 
but ultimately, about 1856, the latter became the sovereign 
power in the country, and remained so until the Kussians 
occupied the oasis in 1883. 

The ruins of Old Merv cover an area of over 15 sq. m. 
They consist of a square citadel (Bairam Ali Khan kalah), 14 m. 
in circuit, built bv a son of 'I'amerlane and destroyed by 
the Bokharians, and another kalah or walled enclosure known as 
Abdullah Khan. North from these lies the old capital of the 
Seljuks, known as .Sultan Kalah, and destroyed by the Mongols 
in 1219. Its most conspicuous feature Ls the burial mosque of 
Sultan Sanjar, reputedly dating from the 12th century. East 
of the old Seljuk capital is Giaur Kalah, the Merv of the Nestorian 
era and the capital of the Arab princes. North of the old 
Seljuk capital are the ruins of Iskcnder Kalah, probably to be 
identified with the ancient Merv of the Seleucid dynasty. 

Nbw Mkkv, thcipresent chief town of the oasis, founded in 
the first quarter of the lyth century, is on the Transcaspian 
railway, 380 m. by rail south-west from Samarkand. It 
stands on both banks of the Murghab, 820 ft. above the Caspian. 
Pop. (1897), 8727, including Russians, Armenians, Turkomans, 
Persians and Jews. It has a meteorological observatory. Com, 
raw cotton, hides, wool, nuts and dried fruit are exported. 

See E. O'Donovan, The Merv Oasis (2 vols., London, 1882); 
C. Marvin, Afen> (London, 1880); and H. Lansdell, The husstans 
at Merv and Herat (London, 1883). (J. T. Be.) 

MERX. ADALBERT (1838-1909), German theologian and 
orientalist, was bom at Bleicherode near Nordhausen on the 
2nd of November 1838. He studied at Jena, where he became 
extraordinary professor in 1869. Subsequently he was ordinary 


professor of philosophy at Tiibingen, and in 1873 professor of 
theology at Giessen. From 1875 ^ death he was professor 

of theology of Heidelberg. In the course of his researches he 
made several journeys in the East. Among his many works 
are: GratnmaUca syriaca Vocabulary of the Tigri 

language (i868); Das Gedichl vom Uiob Dir Prophetie 

tits Joel und ikre Ausleger (1879); Die Sa^fanische Vbersetiung 
der Hohenlieder ins Arabischt (1882); Chrestomalhia largumica 
(1888); Historia artis grammaticae apud Syros (1889); Ein satmri- 
tanisches EragmetU (1893); Idee und Grundlinieneiner aUgemeiner 
Geschichte der Myslik (1893). Merx devoted much of his later 
research to the elucidation of the Sinaitic paUmpsest discovered 
in 1892 by Mrs Agnes Smith Lewis (see Bible, iv. .■jai, ad fin.), 
the re.sults being embodied in Die vier katumischen Evangelien 
nach ilireiH dUesten bekannten (1897-1905). llis last work 
was an edition of the books of Moses and Joshua. He died 
at Heidelberg on the 6th of August 1909. 

MERYON, CHARLES (1821-1868), French etcher, was born 
in Paris in 1821. His father was an English physician, his 
mother a French dancer. It was to his mother’s care that 
Meryun's childhood was confided. But she died when he was 
still young, and Meryon entered the French navy, and in the 
corvette “ Ije Rhin " made the voyage round the world. He was 
already a draughtsman, for on the coast of New Zealand he made 
pencil drawings which he was able to employ, years afterwards, 
as studies for etchings of the landscape of those regions. The 
artistic instinct developed, and, while he was yet a lieutenant, 
M6ryon left the navy. Finding that he was colour-blind, he 
determined to devote himself to etching. He entered the work 
room of one Blery, from whom he learnt something of technical 
matters, and to whom he always remained grateful. Meryon 
was by tliis time poor. It is understood that he might have had 
assistance from tiis kindred, but he was too proud to ask it. 
And thus he was reduced to the need of executing for the sake 
of daily bread much work that was mechanical and irksome. 
Among le.trners’ work, done tor his own advantage, are to be 
counted some studios after the Dutch etchers such as Zeeman and 
Adrian van de Velde. Having proved himself a surprising 
copyist, he proceeded to labour of his own, and beran that series 
of etchings which are the greatest embodiments of his greatest 
conceptions—the series called “ Eaux-fortes sur Paris.” These 
plates, executed from 1850 to 1854, are never to be met with 
as a set; they were never expressly published as a set. But 
they none the less constituted in Meryon’s mind a harmonious 
scries. 

Besides the twenty-two etchings “ sur Paris,” characterized 
below, Meryon did seventy-tv/o etchings of one sort and another 

ninety-four in all being catalogued in Wedmorc’s Meryon and 
Meryon s Paris ; but these include the works of liis apprentice¬ 
ship and of his decline, adroit copies in which his best success 
was in the sinking of his own individuality, and more or lc.ss dull 
portraits. Yet among the seventy-two prints outside his pro¬ 
fessed series there are at least a dozen tliat will aid his fame. 
Three or four beautiful etcliings of Paris do not belong to the 
scries at all. 'J'wo or three etchings, again, are devoted to the 
illustration of Bourges, a city in which the old wooden houses 
were as attractive to him lor their own sakes as were the stone-_ 
built monuments of Paris. But generally it was when Purif 
engaged him that he succeeded the most. He would have done 
more work, however—though he could hardly have done better 
work—if the material difficulties of his life had not pressed upon 
him and shortened his days. He was a bachelor, unhappy in 
love, and yet, it is related, almost as con.stantly occupied with 
love as with work. The depth of his imagination and the sur¬ 
prising mastery which he achieved almost from the beginning in 
the technicalities of his craft were appreciated only by a few 
artists, critics and connoi.s.seurs, and he could not sell his etchingff, 
or could sell them only for about tod. apiece. Disappointment 
told upon him, and, fnigal as was his way of life, poverty must 
have affected him. He became subject to hallucinations. 
Enemies, he said, waited for him at the corners of the streets; 
his few friends robbed him or owed him that which they would 
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hands, or joined by cords, the patients sat in ex^tancy, and 
then Mesmer, clothed in the dress of a magician, glided amongst 
them, affecting this one by a touch, another by a look, and 
making “ passes ” with his hand towards a third. Nervous 
ladies became hysterical or fainted; some men became convulsed, 
or were seized with pidpitations of the heart or other bodily 
disturbances. The government appointed a commission of 
physicians and meml^rs of the Academy of Sciences to investi¬ 
gate these phenomena; Franklin and Baillie were members of 
this commission, and drew up an elaborate report admitting 
many of the facts, but contesting Mesmer’s theory that there 
was an agent called animal magnetism, and attributing the 
effects to physiological causes. Mesmer himself was undoubt¬ 
edly a mystic; and, although the excitement of the time led 
him to indulge in mummery and sensational effects, he was 
honest in the belief that the phenomena produced were real, and 
called for further investigation. For a time, however, animal 
magnetism fell into di-srepute; it became a system of downright 
jugglery, and Mesmer himself was denounced as a shallow 
empiric and impostor. He withdrew from Pari.s, and died at 
Meersburg in Switzerland on the 5th of March 1815. He left 
many disciples, the most distinguished of whom was the marquis 
de Puysegur. 

MESNAGER (o- Lk Mesagnek), NICOLAS (1658-1714), 
French diplomatist, belonged to a wealthy merchant family. 
He gave up a commercial career for the law, however, and 
became advocate before the parlement of Rouen. In 1700 he 
was sent as deputy of Rouen to the council of commerce which 
was established in Paris for the extension of French trade. 
Here he made his mark, and was chosen to go on three missions 
to Spain, botween the years 1704 and 1705, to negotiate financial 
arrangement.s. In August 1711 he was sent on a secret mission 
to London to detach England from the alliance against P'rance, 
and succeeded in securing the adoption of eight articles which 
formed the base of the later Treaty of Utrecht. As a reward for 
his skill he was made one of the three French plenipotentiaries 
sent to Utrecht in January 171s, and had the honour of signing 
the treaty the next year. As he had used much of his own 
large fortune to keep up his state as ambassador, he was granted 
a pension by the grateful king of France. His portrait by 
Hyacinthe Rigaud is in the gallery of Versailles. 

MESNE (on Anglo-French legal form of the 0 . Fr. meien, 
mod. mnyen, mean, Med. LtU. medianus, in the middle, cf. 
“ mean ”), middle or intermediate, an adjcrti\ c used in several 
legal phrases. A mesne lord is one who has tenants holding 
under him, while himself holding of a superior lord. Mesne 
process was such process as intervened between the beginning 
and end of a suit (see Process). Mesne profits arc profits 
derived from land whilst in wrongful possession, and may be 
claimed in damages for trespass cither in a separate action or 
joined with an action for the recoveiy' of the land. The plaintiff 
m.ust prove that he has re-entered into pos.scssion, his title 
during the period for which he claims, the fact that the defcndanl 
has been in pos.session during that period, and the amount of 
the mesne profits. The amount recovered as mesne profits need 
not be limited to the rental value of the land, but may include 
aa.sum to cover such items as deterioration or reasonable costs of 
getting possession. Ike. 

MESOCEPHALIC, a term applied by anthropologi.st.s to tho.st^ 
skulls which exhibit a cephalic index intermediate between the 
dolichocephalic and brachycephalic crania (see Craniometry). 
Taking the longer diameter of a .skull, i.e. the one from front to 
back, as 100, mesocephalic, .skulls are those of which the tran.s- 
verse diameter varies between 75 to 80. 

MESOMEDES of Crete, Greek lyric poet, who lived during 
the 2nd century a.d. He was a freedman of the emperor 
Hadrian, on whose favourite Antinous he is said to have written 
a panegyric. Two epigrams by him in the Greek anthology 
(Aiithd. pal. xiv. 63, xvi. 323) and a liymn to Nemesis 
arc extant. The hymn is of special interest as preserving 
the ancient musical notation written over the text. Two 
other hymns—to the muse Calliope and to the sun—formerly 


assigned to Dionysius of Alexandria, have also been attributed 
to him. 

See J. F. Bellermann, Dit ffymnen dts Dionysius und Mes&mtdes 
(1840); C. de Jan, Musid scriptores graeci (1899); S. Brinm-h in 
Revue des Itudes grecques, ix. (1896) ; Saidas, slv. 

ME80NER0 ROMANOS, RAMON DE (1803-1882), Spanish 
pro.se-writer, was bom at Madrid on the 19th of July 1803, and 
at an early age became interested in the history and topography 
of his native city. His Manual de Madrid (1831) was published 
when literature was at a low ebb in Spain; but the author's 
curious researches and direct style charmed the public, and next 
year, in a review entitled Cartas espanolas, under the pseudonym 
of “ El Curioso parlante,” he began a series of articles on the 
.social life of the capital which were subsequently collected and 
called Panorama mairitense (1835-1836). Mesonero Romanos 
was elected to the Spanish Academy in 1838 and, though he 
continued to write, had somewhat outlived his fame when he 
issued hi.s pleasing autobiography, Memorias de un setentdn, 
natural y vecino de Madrid (1880). He died at Madrid on the 
30th of April 1882, shortly after the publication of his Obras 
campletas (8 vols., 4to, 1881). 

MESOPOTAMIA (Mco-uirura/iia, SC. Sv/>(a, from jaevot, 

middle, iroro/aot, river), one of the Greek renderings of the earlier 
Semitic names for the river-country that stretches ^ 
eastward from northern maritime Syria. The earliest **"*■ 
appearance of a Semitic name of this kind is in the last para¬ 
graph of the biography of Ahmhse of el-K^b, the aged officer 
of Tethmosis (Thutmose) 1 . As early therefore as the late i6th 
century n.c. the name Naharin {N’h'ryr') was in use. That the 
name was connected with nahar (a river) was plain to some 
of the Egyptian scribes, who wrote tlie word with determinative 
for “ water ” in addition to that for “ country.” 

The scritics .show no suspicion, however, of the name's being 
anything hut a singular,’ Is it possible that a consciousness that 
the worn was not a plural can have survived till the early Christian 
centuries, when the Targum of Onqelos (Onkelos) rendered Naharaim 
by " the river Euphrates ” (Pethor of Aram which is on the 
Euphrate'!'. Deut. xxiii. 4'[5]) ? The Naharin or Naharen of the 
Egyptian texts appears some five generations later in the Canaanitic 
of the Amaina letters in the form Nat}rim(a), which would seem 
therefore to be the pronunciation then prevalent in Phoenicia 
(Gebal) and Palestine (Jerusalem). .About tlic same time Naharin 
(N-h-ry-n) is given as the northern boundary of Egypt's domain 
(year 30 of Amenhotep or Amenuphis III.), over against Kush in 
the soutli (tomb of Khamhet; Breasted, . 4 nc, Rec. ii. 350). 

The origin of the name is suggested by the Euphrates being 
called “ the water of Naharin,”—on the Kamuk stele more fully “ the 
water of the Great Bend (pAr wr) of Naharin (N-h-r-n) " (Breasted, 
Anc. Rec. ii. 2O3), or on the Constantinople obelisk simply “ the 
Cireat Bend of Naharin " {loc. cit. note d). The precise mean¬ 
ing of phr wr is not certain. When Breasted renders ” Great 
Bend " of the Euphrates he is probably thinking of the great 
sweep round between Birejik-Zeugma and Rakka-Nicephoriura. 
W. M. Muller, on the other han<l, rendering Kreislauf, explains it 
of the Euplurates water system as a whole, thought of as encom¬ 
passing Naharin. The Sea of llie Great Bend would .seem to be 
the sea fed by the norlh-to-south waters of Naharin, just as the 
Mediterranean, fed by the soutli-to-north waters of the .Nile, is 
called the Great Circle (s« wr). 

For many centuries after Amenophis IV. the name caimot be 
found. The next occurrence is in Hebrew (Gen. xxiv. lo=J), 
where the district from wliich a wife for Isaac is brought is call^ 
Aram-Noliaraim. The diphthongal pronunciation of the termina¬ 
tion aim is probably a much later development. We .should 
probably read something like Aram-Naharlm. The meaning is: 
llie Naharim portion of the Aramaic 9pcaking*domain.'‘ Probably 
the author thouglit primarily of the district of Harran." Some 
generations later Aram-Naharlm is used of the district including 
PSthOr, a town on the west bank of the Euphrates ‘ (Deut. xxiii. 

* The threefold n after Nahar in a stale of Persian or Greek 
times (healing of Bentresh) is probably only the determinative 
for " water,” a fourth n being accidentally omitted (Breasted, 
Ancient Records, iii. § 434). 

“ Cf. Aram-Damascus, which means, the Damascus portion of 
the Aramaic domain; and har-Ephraim, which means, the Ephiuim 
portion of the (Israelitish) highlands—EV “ Mount Ephraim.” 

* Halivy's suggestion that we are to look towards the HaurSn, 
and think of the rivers of Damascus, lias not met with favour. 

‘ I^dan-Aram (Rev. Vers, betterPaddan-Aram), Gen. xxv. 20, Ac., 
rendered by the S^tuagint ” Mesopotamia of Syria,” is obscure. 
Paddan has bMn connected phonetically with Batin, west of the 
Euphrates, and explained by others as a synonym for Honan. 
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4 *»» D). The SyhAC venion of the Old Teetainent (2nd cent. a.d. ?) 
uses B£th Nahnn. This may or may not imply the belief that 
Nahrin is a plural. Eventually that belief was general, as is proved 
by the substitution of the normal feminine plural (for the supposi'd 
masculine) in the alternative form Beth Nahrawatha {e.g. Wright, 
Chron. Joshua Styl. §§ 49, 50)- Beth is probably the Syriac equiva¬ 
lent of the Assyrian Bit ns m Bft-Adini (see below, $ 3, viii.), as is 
shown by such names as Beth 'ArbayC, " district of Arabians, 
Beth Armaye, " district of Aramaeans." The Parapolamia of 
Strabo xvi. 2,11, would be a suitable Greek equivalent. Mesojwtaima 
seems to imply the view that beth is the preposition " amid, which 
has the same form,' but need not imply the meaning " between," 
that is, the idea toat there were precisely two rivers. There is 
evidence of the use of tliis form as early as the Septuagint transla¬ 
tion of the Bentateuch (3rd cent. n.c.). It is natural to suppose 
it was adopted by the Greeks who accompanied Alexander's expedi¬ 
tion. Xenophon does not use it. 

As early as the time of Ephraero (d. a.d. 373) the use of the 
Syriac Oisirtha, " island," had come in, and over a century earlier 

.. .the Arabs 

the lorra 


Pliilostratiis reported {Life of Apollonius, i. 20) that 
designated Mesopotamia as an island.* This term 
al-da’ira became, and still is, tiie usual Arabic name. 

The absence ol any equivalent names in Babylonian or Assyrian 
documents is noteworthy,** especially as the Babylonians s]ioke 
of the " Sea-Country " (mat Tdmtim). The name was not dis¬ 
tinctive enough from the point of view of Babylonia, which belonged 
to the same water system. Tiglath-pileser I. (Octagon Prism, 
6,40, 42 seq.) snms up the results of the military operations of his 
first five years as reaching from tile Lower Zab llivicra to tlie 
Euphrates Riviera (ehirlan Puratli, well rendered " ParaiKitamia " 
by Winrkler') and Hatte land; but tliis is obviously not a prop.er 
name in the same sense as Naharin.* That probably originated 
in the maritime district of Syria. 

Whilst the names we have mentioned are ilerivcd from physical 
geography, there arc related names tlie meaning and origin ol 
which are not so clear. Tethmosis 111 . is said, in a tomb which 
contains a picture of " the chief of Kheta," to have “ overthrown j 
the lands of My-tn " (Breasted, Anc. Rec. ii. § 773), which lands 
are mentioned al.so in his hymn of victory (Breasted, A no. Rec. 
ii. § (159). Amenophis II. receives tribute from tin* " chiefs of 
My-tn ■' (Breasted, Anc. Rec. ii. § 804). In the bilingual Hittite 
insenption of Tarqudimme the land is called “ the land of the 
city of Metan," just as in the Hittite documents the Hittite country 
in Asia Minor is called " the land of tlie city of Khatti." Metan 
is clearly the same as Mitanni, over against Khatti, mentioned 
e.g. by Tiglath.])ileser I. (vi. 03), which is the same as Mitanni, 
several letters from which are in the Amarna collection. Since a 
Mitanni princess ol these letters is called in Egyptian scarabs a 
princess of Naliarin, if is clear that Mitanni and Kaliarin are more 
or less equivalent, whilst in the Amama letters even Tushratta, 
the king of Mitanni, seems to use in the same way the name Kliani- 
galbat. A shorter form ol tliis name is Khani, which it is dillicult 
not to connect with Khana, the capital of which" at one time was 
■Tirqa, on the Euphrates below the KhabOr (see § 4). The slowly 
accumulating data have not yet made it possible to determine 
precisely the probably varying relations of these various names. 
Tlie great astrological wo’k uses a term of still wider signification, 
Subartu, eventually Siiri (written St'. Euin ; see especially Winckler’s 
discussion in Or. LH. /.rU., 1907). This represented one of the 
four quarters of the world in the early Babylonian view, the other 
three being Akkad (i.e. Babylonia) in the " north," Elam in the 
•• south," and Aniurru in the " west.” It appears to have denoted 
the territory above Babylonia stretching from Anshan in the south¬ 
east north-westwards, across the Tigris-Kuphrates district, inde¬ 
finitely towards Asia Minor. AI an early time it seems to liave 
formed along with Anshan a distinct kingdom. 

Strabo (xvi. 746) makes the south limit of Mesopotamia the 
Median wall; Pliny (v. 24S 21) seems to extend it to the Persian 
Gulf. The Latin term naturally varied in mcaniilg 
with the changing extent of Roman authority. For 
example, under Trajan Mesopotamia reached the gulf and wa.s 
bounded by Assyria and Armenia. In modern times it is often 

' There may be further evidence of the prevalence of the intcr- 
jirctation " amid " if the difficult batnalh athrawStha of Curcton, 
Anc. Syr. Doc. p. 112, 1 . 21, is correctly rendered in Payne Smith, 
Thesaurus Syr. 4(19, " Mesopotamia," and if we may assume a 
reading Nahrawitha for Athramaiha. 

* Compare the use of the adjective, Eplir. Qp. Gr. ii. 403 (tf. 
B. 0 . i. 14.3, 168, if>9), and the noun, B 0 . ii. 108, 109. 

• M^potamian personal names like Na-ha-ra-a-u occur (cf. 
Johns, Deeds and Documents, iii. 127); but these may be connected 
with a divine name Nachor. 

‘ Auseug vorderas. Oesek. 34: on the meaning see All.-orient. 
Porsch. iii. 349* 

‘ It seems worth considering, however, whether ebtr nart (sei 
lolsisa, Assvr. Doomsday Book, bg: Wiockisr, Alfor. Forsch. 212; 
Hommcl, Anc. Heb. Trad., index) is not in origim practically a 
Begriff equivMent to Naharin. 


used for the whole Euphrates-Tigris country. That would pn^ 
vide a useful name for on important geographical unit, but is 
too misleading. In view of historical and geographical facts 
there is much to be said for applying the name Mesopotamia 
to the country drained by the Kh&bur, the Bellkb, and the part 
of the Euphrates connected therewith. It would thus include 
the country lying between Babylonia on the south and the 
Armenian Taurus highlands on the north, the maritime Syrian 
district on the west, and Assyria proper on the east. That is 
practically the sense in which it is treated in this article.'’ We 
may begin, however, with the definition of Jezlra by the Arabic 
geographers, who take it as representing the central part of 
the Euphrates-Tigris system, the part, namely, lying betwem 
the alluvial plains in the south and the mountainous country in 
the north. Measured on the Euphrates, this would be from the 
place where tlie river, halving bored its way through the rocks, 
issues on to the high plain a little above SamsSt (Samosata) 
only 1500 ft. above the sea, to somewhere about Hit (Is = Id), 
where, probably less than 150 ft. above the sea, it begins to 
make its way through the alluvial deposits of the last few 
millenniums. In these 750 m. it has descended less than 1400 ft. 
Measured on the Tigris Mesopotamia would stretch from some¬ 
where between JezIrct-ibn-‘Omar and Mo.sul to somewhere below 
TekrTl. 

In the tract defined, physical changes unconnected with 
civilization have been slight as compared with those in Baby¬ 
lonia; the two great rivers, having cut themselves deep channels, 
could not shift their courses far. 

i. Natural Dn'isums .—The stretch from SamsAt and Jezlret-ibn- 
'Omar to the alluvial plain seems to divide ifself naturally into 
three parallel liclLs, highland watershed district, un- 
dulating jilaius and stojipe. (1) The Taurus foullull 
barrier Dial shuts off the easi lo west course of the Euphrates and 
Tigri.s culminates centrally in the nigged volcanic Karaja-DRgh 
((1070 ft.) which blocks Ihe gap between the two rivers, continued 
eastwards by the mountainous district ol 1 ur.'Abdin (the modern 
capital Midyat is at a height ol 3500 ft.) iind westwards by tlie 
elevated tract that send.s down soiitliward.s the promontory of 
J. Tektek (i*. 1950 ft.). (2) At the line where this east to west 

wall ends begins the sea of undulating plains where there is enough 
rain for abundant wheat and barley. (3) From the alluvial flats 
upwards toward these undulating plains is an extensive stretch 
of stepjie land almost destitute ol rain. Not far above the transi¬ 
tion from the barren steppe is a second mountain wall (123 in. 
between extremities) roughly jiarallel with the first, consisting of 
the Sinjar chain (about 3000 ft., limestone, 50 m. long, 7 ni. broad), 
continued westwards after a marshy break by the volcanic Tell 
K6kah (basalt, about 1300 ft.), and then the 'Alxl al-'Aziz range 
(limestone), veering ujiwards •towards its western end as if to meet 
the Tektek promontory from the north. 

li. Drainage.—TYu: water system is thus determined. West ol 
Tektek drains into the Belikh, east of Tektek into the KhAbur. 
.Ml this drainage, collected into two rivers, the Belikh and the 
KhabOr, is towards the left hank of the biiiphrates, for the Meso¬ 
potamian watershed seems to be only some 13 m or less from the 
Tigris until, south of the SinjAr range, it lies farther west, and the 
Tharthar river is possible. The Belikh (Bahcli-, Bileelias, BaAicriTiii'), 
a stream some 30 ft. wide, has its mam .source some 50 111. north 
in the 'Ain Khalil ar-Rahman, but receives also the waters of the 
united Nahr al-Kut (in’ its upper course formerly the DaisAn, 
Sm'pTni) from Edessa and Kopru DAgh, and the JullAb from 
Tektek Dagh about as much farther north. The KhAbOr (Chabur, 

1 Chaboras"), 80-100 ft. wide, before its last 40 m. reach in a soiith- 
i west direction, has a 70 m. reach due north and south from 1(41 
I Kokab (about 1300 ft ), near which are united the Jaghjagh (earlier, 
Ilirmas, 20 ft. in width), vhich has come 30 m. from Nasibin in the 
north-east, bringing with it the waters of the many streams from 
the Tur 'Abdin highlands; the north 'Awij, which at certain seasons 
brings much watcj* due south from MArdln, and the main stream 
of the KhAbflr, which has come (10 m. from Has al-'Ain in the north¬ 
west, nfter flowing 50 m. by way of WgrAnahahr from Karaja Dagh 
in the north. The TIiarthAr (Assyrian Tartar, in Tukulti-Ninib II.'s 
inscription) begins in the SinJAr range and runs southwards, to 
lose itself in the desert a little above the latitude of Hit. So it 
was two generations before Ahab (Annates de 'lukutti Nxnip,^, 
Scheil, 1909). The Arabian geographers represent the TharthAr as 
connected at its upper end (hy a canal ?) with the KhAbur system. 


" In general the Tigris is considered to belong to Assyria or Baby¬ 
lonia, and all west of the Euphrates to Arabia or Syria. 

’ Cf. Ritter, Erdkunde, v. 330-233. 

“ Ibid. xi. 233-265. 
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iii. Chmacttr of Surfau.'—(i) The tract between the BeUkb and 
the Euphrates is in its middle section exceedingly iertiie, as u 
implied in the name Anthemusia, and according to v. Oppenheim 
(Z. d. Gssillsch. f. F.rdintnde, 36, 1901, p. 80) the same is true of the 
aouthorn portion also. The pisun extending from Urfa to a dozen 
miles below Harriu has a rich red-brown humus derived from the 
Kimrud Dagli east oi Edcssa. (a) The rolling plains north , of the 
'Abd al 'Aziz Sinjar mountain wall arc intersected by the many 
streams of the Khabfir system (the Arab geographer Mustaufl 
speaks ol 300 feeders), which under favourable political and admini¬ 
strative conditions would produce a marked fertility. At Nadbin 
(Nisibis) rice is cultivated with success. (3) The country south 
of the mountain range is steppe land, imperfectly known, and of 
little use except for nomadic tribes, apart from the banks oi 
the rivers (on which see Euphrates, Tigris). It consists 
mainly of grey dreary fiats covered with selenite; and a httle below 
the surface, gypsum. Bitumen is found at Hit, whence perhaps 
its name (Babylonian Id in Tukulti Ninib II.'s inscription referred 
to above), and near the Tigris.* 

iv. Cfimott.*—Mesopotamia combines strong contrasts of climate, 
and is a connecting hnk between the mountain region of western 
Asia and the desert of Arabia. At Der ez-Z6r, for example, the 
heat is intense, (i) In the stepjx:, during the sandstorms which 
frequently blow from the West Arabian desert the temperature 
may rise to 122“ F. On the other hand, in winter the warm 
currents coming in Irom the Peraian Gulf being met to a large ex¬ 
tent by northerly currents from tlie snow-covered tracts of Armenia 
are condensed down on to the plain and discharge moisture enough 
to cover the gravel steppes with spring herbage. (2) In the higher 
plains, in mid winter, smee the high temperature air from the^lf 
is drawn uji the valleys of the Euphrates and the Tigris there may 
be, e.g. at Mosul, a " damp mildness." In spring the grass on the 
rolling plains is soon parched. So when the hot sandstorms blow 
in the lower steppe the scorching heat is carried right up to the foot 
of the mountains. On the other hand, since the spurs of the 
Taurus bring the winter cold a long way south, and the cold increases 
Irom west to east as we leavii the mild coast of the Mediterranean, 
far down into the Meso|>otaniiau plain the influence of the snow- 
covered ridges can be felt, and in the higher parts of the plain snow 
and ice are not infrequent; and although there is no point of sufficient 
altitude to retain snow for long, the temperature may fall as low 
as 14" F, especially if the cold north winds are blowing. 

The cycle of vegetation begims in November. The first winter 
rains clothe the plain with verdure, and by the beginning of the 
year various bulbous plants are in bloom. The full summer develop¬ 
ment IS reached 111 June. By the end of August everything is 
burnt uf); August and Sojitemlxir are the low-waler months in the 
rivers, March to May the time of Hood. 

V. F/om.*—(i) Botanical lists have been publi.shed by von 
Oppenheim {Vom Mtllelmeer sum Perstschen Golf, ii. 373-388) of 
a coliuction made in 1893 containing 43 entries for Mesojuitamia, 
and by IC. Herzield [Herbaraufmhmen ous Kal'al-Serkdl-Assur, 
in Beiheft 11 . sur Or. Lit. Zeit, iqoS, pp. 29 -37) oi n colleclidn made 
in 1903-1905 in the neighbourhood of Assiir, containing t8i entries. 
(2) The following are among the more inqxirtant products ol the 
central zone of Mesopotamia : wheat, barley, rice (e.g. at Saruj, 
the KhlbiTr), millet, sesemum (for oil, imstead of olive), dura (Holcus 
sorghuw and TJ. bicolur)-, lentils, pea.s, beans, vetches; cotton, hemp, 
safflower, tobacco; Medicagri satwa (for horses); cucumber, melons 
water-melons, figs (those of Siiijar famed for sweetness), dates 
(below, 'Ana and Tekrit); a few timber trees; plane and wluto 
poplar (by streams), willow and sumach (by tlie Eujihrate*). The 
sides of Karaia DSgh, J. 'Abd el 'Aziz and Sinjlr arc wooded, 
but not now the neighbourhood of Nisibis. (3) In the steppe the 
vegetation is that which prevails in similar sod from Central Asia 
to Algeria; but many of the arbore.scent plants that grow m the 
rockier and more irregular plateaux ol western Asia, and especially 
of Persia, liave been rejEirted as missing. Endless masses of tall 
weeds, belonging to a few si>ecies, cover the face of the country—• 
large Cruci/erar, Cynarcae and Umbellifi'rae —also large quantities 
W liquorice [Gtycyrrhisa glabra and eohinata) and Lagonyohium, 
and the white ears ol the Imperaia. In autumn the withered 
weeils are tom up by the wind and driven immense distances. 

vi. Fauna ."—The following abound : wild swine, hyaena, jackal, 
cheetah, fox; gazelle (in herds), antelope species (in the steppe); 
jerboa, mole, porcupine, and especially tlie common European rat 
(ill the desert); bat, long-liaired desert hare. The following are 
rare : wild ass; beaver, said to have been observed on the Euphrates; 
wolf, among others a variety of black wolf (Canis tycoon), said to 
be found in the plains; lion, said to roam as far as the Khabfir. 
On the Euphrates are the following: vulture owl, raven, &c.. 
also the falcon t^innanculus alaudanus), trainee! to hunt. Among 
game birds are; wild duck and goose, partridge, francolin, some' 
kinds of dove, and in the steppe the buzzard. The ostrich seems 
almost to have disappeared. Large tortoises abound, and, in the 
'Ain el-'ArOs pool, fresh-water turtles and carp. Of domestic 


’ Ritter, Erdkunde, xi. 493-498. 

* See Geog. Journ. lx. 528-532 (with map). 

* Ritter, xi. 498-499. '■< Ibid. xi. 499-502. “ Ibid. xi. 502-510. 
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animals in the steppe the first place belongs to the eamel; next 
come goat and sheep (not the ordinary tat-tailed variety); the 
common buffalo is often krot by the Arabs and tie Turkomans 
on the Euphrates and the Tigris; on the Enphiates is found the 
Indian zebu. 

vii. Towns." —The towns that have survived are on the livers. 
Such are Samafit fsoe Samosata), Rajika (Nicephorium) above the 
mouth of the Belikh, D6r ez-ZOr, a rising town on the nght bank, 
where there is (since 1897) a stone bridge, ‘Ana (on an island; see 
Ana), Hit (Is, Bab. Id), on the Euphrates; Jezlret ibn 'Omar 
Mfisul (j.ti.), TekrIt, on the Tigris; Edessa (0.11.), Harrlii (a.i,.), on 
confluents of the Belikh ; Veranshehr (Tela), Kfls al-'Ain (Rhusaina), 
Mardin (half-way up the mountain wall), and Naabin (As^r. 
Najibina, Nisibis), on confluents of the Khfibfir; Si^fir (Slngara) 
on the Thartlifir. Villages are more numerous than has often been 
supped. Von Oppenheim counted in the district west of Edessa 
and ^rran, in a stretch ol two days’ march, 300 flourishing villages. 

At one time, however, Me.sopotamia was teeming with Efe! The 
lines of the rivers are marked at frequent intervals by the ruins of 
flourishing towns of Assyrian, Roman and Caliphate times. Such 
are Birejik, JerfiblOs, TeU Ahmar, Ral 'at en-Naim, Bfllis, ^Arrisiyfi 
((Jarqistea, Circcsiuiu), on the Euphrates; Kuyunjix, Nimrud 
on the Tigris; Khorsfibad on a small tributary; 'Arbfin, fell Khalaf, 
on the Khabfir. The interesting oasis town el-Hai}r (Hatra) is 
near the Tharthflr. Excavation has hardly begun. The country 
IS covered with countless mounds {tells), each of which marks the 
site of a town. The documents from the ancient 'XTrqa said to 
have been found at 'Islifira, a few miles below Karkisiyfi, are referred 
to below (§ 4). At Anaz (— llfir of Tiglathp'iloser IV.) was found 
in 1901 a slab (Pognon, Inscript, sim. de la Syrie, Plate xxvi. No. 59) 
witli a bas-rehef and an inscription of the governor of Dflr, Mushezib- 
Sharaash.’ The stele referred to below (§ 7, end) as being probably" 
Nabonidiis’s was found in 190(1 some 15 20' W. of Eslo-Harran, 
a little nearer to it than to Hmeira, which is west of Eski-Harrfin, 
an hour and a half north-east of the ruins of Uarrfin.' Parts 
of Mesopotamia have probably always harboured wandering tribes. 
Exactly how far the iiiterveuiiig lauds beyond reach of the streams 
have done w it is dilficult to make out. Fraser {Short Cut to India, 
P- .134) insists that in the undulating [ilains the direct rainfall is 
quite sulhcient for agricultural purposes. 

viii. Political Divisions.—On the whole the natural lie of the 
country has been reflected lu the poUtical divisions, which have 
ol course varied in detail. We only mention some of those most 
often occurring. In the pre-Persian period, besides those referred 
to elsewhere, we may cite. Kashyari (Tfir 'Abdin), Guzauu (Gozan 
of 2 Kings xvii. O; in the Khfibfir district), Bit Adini (Osioene), 
Kummukh (nortli-west corner and beyond); in the Roman period, 
Osroene {q.u.), Mygdonia (ill the east), and in Syriac usage BSth 
'Arbfiye (between Nisibis and MOsiil); in the Arab ixiriod, Diarbekr 
(Tfir 'Abdin), Difir Rebl'a (Mygdonia), Difir Mudar (Osroene). 

IX. Roads." —The routes of communication have probably clianged 
little in the last 5000 years. It lias not yet boen proved that 
Edessa is an ancient city (see Eiiessa: § 2) but it probably was, 
and Its neighbour Harrfin, the tower of which can he seen from it, 
bears a name which seems to indicate its position as a highway 
centre. (1) An obvious series of routes followed the course of the 
rivers ; from Thapsacus (Uibse) down tlio Euphrates, from Jezlret 
ibii 'Omar down the Tigris, from Circesium up the Khfibfir. The 
Euphrates was crossed at Birejik (Til Barsip f), or Jcrablus (Car- 
chemish ?), or Tell Ahmar (unidentified), or Thapsacus.'" (2) 
Probably the modern route from Samosata eastwards behind the 
Karaja Dagh to Difirbekr was also well known. The same is doubt¬ 
less true of the route from Osroene by Rfis al-’Ain and Naslbln, 
and that by Veranshehr and Mfirdln to the Tigris. About other 
cross-roads, such as those from H.arran to Tell .Shaddlda on the 
lower Khfibur, or from 'Ana by'al-Hadr to MOful it is difficult 
to say. 

Functionally, Mesopotamia is the domain that lies between 
Babylonia and the related trans-Tigris districts on the one liand, 
and the west Asian districts of Maritime Syria and metery: 
Asia Minor on the other. Its position lias given it a Burlittt 
long, complicated and exciting history. 'The great Timee. 
rivers, in later times theoretically regarded as its boundaries, 
have never really been barriers (cf. e.g. Winckler, Altorienl. 
Farschungen, iii. 348), whence the vagueness of the geographical 
terminology in all times. Its position, along with its character, 
has prevented it often or long, if ever, playing a really indepen¬ 
dent part. 

Who the earliest inhabitants of Mesopotamia in approximately 
historical times were is not yet clear. It is possible that its 

" Ritter, Erdkunde, xi. 279-492. 

’ For the interpretation cf. Or. Lit. - Zeit, id. 242-24.1. 

" On the interpretation see P. Dhorme, Rev. Bibl. (Ian. 1008). 

" Ritter, Erdkunde, xL 265-278. 

On these and ether crossing places, see Ritter, Erdkunde. x. 
959-1004. 
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DMBnikm with uid Asia Minor, roes back a Very 

wly date. mt some of the esrty north 3 abylc^^ 

sncl)ti#a,l^am, extended control thither, . Ihe ewliest 
^bylonian moDKrch of whose presence in Mesopotamia there is 
positive evidenee is LugaJzaggisi (before 8500 b.c.), who claims, 
with tbb.'jyb 'of £n-lil, to have led his counties^ host victorious 
to thhiji^terranean. His empire, if he founded one, was 
behwe hmg eclipsed, liowever, by the rising power of the Semites. 
El e v at ion in Mesopotamia may in time cast some light on the 
questions whether the Semites reaDy reached Babylonia by way 
ofj Mesopotamia,' when, and whom they fcmnd there, and 
whether they partly settled there by the way. Whether 
Kiarru-GI, Manishtusu and Kemush (often caUed Uni-mush) 
really preceded, and to some extent anticipated, “ Sargon,” i.e. 
Shaigani-sharri, as L. W. Ki^ now ‘ plausibly argues, is not 
certsw; nor whether the 32 kings who revolted and were con¬ 
quered by Manishtusu, as we now learn, were by the Mediter¬ 
ranean, as Winckler argued, or by the Persian Gulf, as King 
holds. That Sargon was or became supreme in Mesopotamia 
cannot be doubted, since there is contemporary evidence that 
he conquered Amurru. The three versions of the proceedings 
of Sargon (Sharru-GI-NA) in Suri leave us in dogbt what really 
happened. As he must have asserted himself in Mesopotamia 
before he advanced into the maritime district (and perhaps 
beyond : see Sargon), what is referred to m the C^ens and the 
Chronicle 26,472 may be, as Winckler argued (flr. Lit.-Zeit. 1907, 
col. 296), an immigration of new elements into Suri—in ^at 
case perhaps one of the early representatives of the “ Hittite ” 
group. According to the Omens text Sargon seems to have 
settled colonies in Suri, and suggestions of an anddpation of 
the later Assyrian policy of transportation have been found 
by King (op. cit.) under the rulers of tihis time, and there are 
evidences of lively intercommunicadon. Mesopotamia certainly 
felt the Sumero-Babylonian dviH^on earty. It wras from the 
spedal type of cuneiform developed ^hetni iq»parently, that the 
later As^ian forms were derived (Wincklec, Altorient, Forsch. 
i. 86 seq.). What the“ revolt olmlmsHa*’ ascribed to the later 
part of Sargon’s reign means is hot 'yit 'dmtf^'hlut be or Us son 
quickly suppressed it. Mesopotaraht mull} dctpraUy share in 
the wide trade relations of the time, orobably reaching as far as 
Egypt. The importance of Hanftn was doubtless due not only 
to Its fame as a seat of the Mood-god Sin, honoured also west of 
the Euphrates, and to its political position, but also to its trade 
relations. Contemporary records cd sales of slaves from Amurru 
are known. 

When the Semitic settlers of the age of Sargon, whom it is now 
common with some justice to call Akkadians (see Sumer), had 
become thoroughly merged in the population, there appeared a 
new immigrant element, the Amurru, whose advance as far as 
Babylonia is to be traced in the troubled history of the post- 
Gudean period, out of the confusion of which there ultimately 
emerged the Khammurabi dynasty. That the Amurru passed 
through Mesopotamia, and that some remained, scams mo.st 
probable. Their god Dagan had a temple at Tirqa (near 
Tsh&ra, a little below Circesium), the capitU of Khona (several 
kings of which we now know by name), probably taking the place 
of an earlier deity. At Tirqa they had month names of a peculiar 
type. It is not improbable that the incorporation of this 
Mesopotamian kin^om with Babylon was the work of Kham¬ 
murabi himself. 

Not quite so successful eventually was the similar enterprise 
farther north at Asshur [or Assur (?.t>.)] on the east margin of 
Mesopotamia, although we do not know the immediate outcome 
of the struggle between Asshur and the first Babylonian king, 
S_umu-ab\. Possibly the rulers of Babylon had a freer hand in a 
city that they apparently raised to a dominant position than the 
Semitic rulers of Asshur, who seem to have succeeded to men of 
the stock which we have hitherto called Mitanni, if we may judge 

' On the theory that it was climatic changes in Arabia that drove 
the Semites to seek new homes along the route mentioned above, 
see l^W. King, History of Sumer and Akkad (1910), which appeared 
aftei'mis article was written. 

* See the preceding note. 



■p»mm of micfa namn already fourid ih Fint Dynav^ words 
to show that'pob}^ of tbis’raee wisre to be finithi^ homie 
south as B^ionia. V^tto the^ were reaOy' called 
flWwaiQ, 08 Xingnad suggests, we may know later, 
i When Khammurabi’s fifth euccessor saw thefMl of the Amorite 
dyrissty in conseqneilce of an inroad of “ ffittiW,” these may 
have been Mesopotamian Shubarii-Mitanni; but 
they, may, os Ungnad suggests, represent rather an- 
castors of the Hittites of later times. It is difficult 
in any case not to connect with this catastrophe the canying 
away to Khani of the Marduk statue afterwards recovered by 
A^m, one of the earliw kings of the Kassite dynasty, lather 
Hittites were still resident at Khana we do not Imow. The 
eartier Kassite kings of Babylon still maintained the Amorite 
claim to “ the four quartets but it is improbable that there 
was much force behind the claim, although we have a document 
from Khana dated under Kashtiliash. It is just as uncertain 
bow long Asshur remained under the Babylonian suzerainty 
of which there is evidence in the time of Khammurabi,and what 
the relation of Asshur to western Mesopotamia was under the 
early kings whose names have lately been recovered. All these 
matters will no doubt be cleared up when more of the many 
tells of Mesopotamia are excavated. Only two have been 
touched : ‘ArbBn on the Kh&bur, where remains of a {lalace of 
uncertain date, among other thi^ an XVllI. dynasty scarab, 
were found by Inyard in 1851, and Tell Khalaf, where the con¬ 
fluents join, and remains of the palace of a certain Kapar, son 
of Hanpan of “ Hittite ” affinities but uncertain date, were 
found by von Oppenheim in 1899. A long inscription of a 
certain Shamshi-Adad [Samsi-Hadad], extracts from which are 
quoted by Delitzsch (Mitt. d. Deutseh Dr.-GeseUscha/t, No. ai, 
p. 50}, unfortunately cannot be dated exactly, or with certainty 
even approximately; but if Delitzsch and Ed. Meyer are right, it 
belongs to a time not many generations after Agum recovered 
the Marduk statue. Shamshi-Adad's claims extend ov6r tile 
land between the Tigris and the Euphrates, and he says thaUhe 
erected memorials of himself on the shore of the Great Sea. 

The mystery of the Hyksos has not yet been solved; but it 
is not impossible that they had relations with Mesopotamia. 
After they had been driven out of Egypt (g.v.), when Ahmose, the 
officer of Tethmosis (Thutmose) 1 ., mentions Naharin (late 16th 
century), he does not say anything about the inhabitants. He 
seems to imply, however, that there was more than one state. 
The first mention of Mitanni, as we saw, is under Tethmosis 
III., who dearly crossed the Euphrates. It is at least possible 
that common enmity to Mitanni led to a treaty with Assyria 
(under Ashur-nadin-akhe).^ Victorious expeditions into Naharin 
are claimed for Amenophis 11 ., Tethmosis IV. and Amenophis 
III. The Egyptian references are too contemptuous to name the 
rulers; but Shausliatar may have begun his reign during the life¬ 
time of Tethmosis III., and from cuneiform sources we know 
the names of six other Mitanni rulers. A.s they all bear Arj'an 
names, and in some of their treaties appear Aryan deities 
(Indra, Varuna, Mithra, &c.), it is clear that Mesopotamia halt 
now a further new element in its population, bearing apparently 
the name Kharri.® Many of the dyna.sts in North Syria and 
Palestine in the time of Tushratta bear names of the same type. 
The most natural explanation is that Aryans had made their way 
into the highlands east of Assyria, and thence bands had pene¬ 
trated into Mesopotamia, peacefully or otherwise, and then, like 
the Turks in the days of the Caliphate, founded dynasties. Tire 
language of the Mitanni state, however, was neither Aryan nor 
Semitic, and may very well be that of the mysterious “ Hittite-” 
hieroglyphic inscriptions (sec Hittites). Mitanni was one of the 
great powers, alongside of Egypt and Babylonia, able to send to 
Egypt the Ninevite Tshtar; and at this time, as much as fi^ any 

® Ungnad, lieitr. t. Assvr. VI. v. 13. 

< ; ee e.g. P. .Schnabel, Stud. e. bah.-ass. Chron. p. 25 (1908). 

• Winckler baa identified the Kharri with Me Aryans, to whom he 
as.sign.s a state in Armenia (Or. Lit.-Zeit. July roio). 
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with the help of A]sh$y*>noedi Hewpotaaian (ta^ 
dividing the territory between them. 7 !ha Hittite JriM-f'hitao 
ference restored the Mitauute stateias a,protectora|a^puutwith 
a smaller territory,' probaldy in the nortlfs^, twheraitmay (have 
survivedkmg. : . . ; ' 

Assyria was now free,' and Ashur-ii^t [Aitilfr-ytibaliidh 
see. to SayceJ knew how tomaluu8eo{hi8opp«riWties,«ul^iB 
the words of his ^eat grandson, “ broke np 1^ ftnoes of the 
widespread Shubari ” (AKA, p. 7, 1 .3a seq.). Knowing what we 
know of the colonizing power of the AssyrifthSp we may assume 
that among the “ Mitanni ” and other eluents in the Ibnlqxi- 
tamian population there would now be an increase of people of 
“ Assyrian ” origin. On the tangled politics of this p«mod, 
especially Mesopotamia's relations with the north-W«t, the 
Boghaz-Keui documents may be eitpectad to throw a great deal of 
light. We know already a little more of the chequered history of 
the Amorites in the Naharin district, beset by great powos on 
three sides. When Mitanni fell Babylon no doubt adh^ to 
ite older claims on Mesopotamia; but the Kassite king« could do 
little to contest the advance of Assyria, although several rectifica¬ 
tions of the boundary between their spheres are report^. 

Mitanni’s fall, however, had opened the way for others also. 
Hence when Ashur-uballit’s grandson, Arikyen-ili (written 
AranaMa*. ^U.DI.ili), earned on the work of enforcing Assyria’s 
claim to the heirship of Mitanni, he is described as 
conquering the warriors ‘ (?) of the Akhlame and the Suti. The 
references to these people, who practically make their first 
appearance in the Amarna correspondence,* show that th^ 
were unsettled bands who took advantage of the loosening of 
authority to introduce themselves into various parts of the 
country, in this case Mesopotamia. Gradually settlements 
were made, the names of many of which are given by the various 
Assyrian kings who had at one time or another to assert or 
^sert supremacy over them—such as Chindanu, Laqe, Su^ 
wng the South Euphrates boundary of Mesopotamia, and various 
districts bearing namte compounded with Bit settlement 
(see above), such as Bit-Adini (nearly equal the later Osroene; 
see Edessa), or Bit-Zamani in the north near Di&rbekr. 
The specific name Aramaean first appears in the annals of 
Tiglath-pileser I., unless we identify the Arimi of Sh almanpii e r I. 
in Tur ‘Abdin with the Aramu; “ but the name may probably 
with fitness be applied to a very large number of the communities 
mentioned from time to time. Their position in Mesopotamia 
nnust have been very like that of the Shammar at the present 
time (see ad fin.). As they gradually adopted settled life in 
various jiarts of the country the use of Aramaic spread more 
and more fsee below, § “ Persians ”). 

Meanwhile Mesopotamia continued to be crossed and re¬ 
crossed by the endless marches of the Assyrian kings (such as 
Auyrtatt ■^'^‘‘d-nirari, Shalmaneser I. and his son), building 
BmSrc. rebuilding the Assyrian empire (see Babylonia 

• AND Assyria), and eventually pushing their con¬ 

quests towards Asia Minor at the expense of the Hittite domain. 
If, on the fall of the Kassites, Nebuchadrezzar I. established 
more direct relations between Mesopotamia and Babylon, his 
work was presently undone by the vigorous campaigns of 
Tiglath-pileser I.,' who seems to have even won Egypt’s sanction of 
his succession to the Hittite claims. The newly recovered (1909) 
tablet of Tukulti-Ninib, the grandfather of Shalmaneser II., 
is interesting from its account of an expedition down the 
course of the Tharthar to Hit = Id (river and town now first 
mentioned in cuneiform sources) and up the Euphrates to the 
Khabur district. 


’ See M. Streck, Zeit. Assyr., 18, 157. 

’ On a wrongly supposed much earlier occurrence of the name 
Achlamu, Bee Klio^ vi. 193 n. 3. 

’ So for example A. Sanda, Die AramSer, 5 (1902). 
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on his side during the great insurrectioa ti>at<iwknled!biib;liMt 
days. 'Si>nilKfy ^pRrvteMbf^^G«8aiui(H(tii:<ktep;;IVRj{a»SritX 

on .theilU|k 3 k&c, hrid with'tiiB«airital.Anhtiniii>tbe:iiisnnactioa 
thattemned in 763 <tlu vnorate the edipse),. wban tntently 
some one (an Adail-&irari'?)'aiore the cr(iwo;.iriteast foria^tiinej 
^arifin w deaely ctesdy associated with .Atemr/in 
and iastitetums that won the subject te so‘mueh'party 
in the new Assyrian empire that tegtei with XiglariMp&terl^ 
(seeBaBVLOKiAANDAssvatA).' Wiethe policy of traaspoBthtg 
people :from one p^: of the empfre to anotto was dewdoptdi 
new elements wete introduced into Mesopotamia,< amongst laim 
Israelites, of whom perhaps traces have l^ii found m the nri^- 
bourhoodof ^arrtaatKanau’.^ 'These new elanusntsmiqriwve 
been more oiganically attached to the Assyrian state as ends 
tl^ the older inhabitants, to whom the affairs of sta^ gt 
Nineveh would be of little interest. On tee conditions at 
Harrfin some light is thrown by the census partly preserved in 
Ashurlmipal’s library.* The governors of several Mesopota¬ 
mian cities, such as Nasibin, Aimd, took their turn as eponyms; 
but this would not have much significance to the pei^. 
I^ce even the fall of Nineveh (607 n.c.), apart from what such 
cities in Mesopotamia os held by its last kings suffered through 
the invasion, first perhaps of Nabopolassor, who in 609 b,c. 
claims to be lord of Shubuu and then of the Medes, would bek 
matter of comparative indifference; tribute paid to Babykm was 
just as hard to find as If it were Ming to Nineveh. Neoho did 
not succeed, like his great XVIllth dyiuuty predecessor, la 
crossing the Euphrates. He was defeat by JsebucWlieuar 
at Carchemish (605 b.c.), and Mesopotamia was confirmed to 
Babylon. Its troubles began again shortly after Nebnetodeeszar’* 
death; the Medes seized Mesopotamia and besieged ^toTfin.’ 
Before long, however, the overthrow of Astyages by Cyrus 
cleared Mesopotamia, and Nabonidus (N<d>u-nud) was able, 
drawing on the resources of the whole of Syria for the purpose, 
to restore the famous temple of Sin at Harrfln, where a few 
years later he erected in memory of his mother, who seems 
to have been a priestess there, the steU published in 1907 by 
Pognon. 

The fragmentary nature of the records does not enable us to 
follow the steps by which Cyrus became master of Mesopotamia, 
in which he probably met with little or no resistance. 

How much of Mesopotamia was involved in the ^•™**"*- 
revolt of what the Persian inscription calls Assyria (Atkur) is 
I not clear. Nor does it appear with certainty to which of the 
twenty satrapies into which, according to Herodotus, the 
Persiaii empire was divided, Mesopotamia belonged; probably 
it was included in 'Abar nahdrd. The fact is, we have no infor¬ 
mation from native sources.® The probability is that conditions 
remained very much what they had been; except that the policy 
of transportation was not continued. The satraps and other 
high officials would naturally be of Persian extraction; but local 
affairs were probably managed in the old way, and there was 
no important shift of population. The large Aramaic infusion 
had by this time been merged in the general body of the people. 
These settlers doubtless influenced the “ As.syrian ” language;^ 
but gradually, especially in the west, their own language more 

* S. Schitfer, Keilinschriltlicke Spuren ier in der iweiten Hilfte 
dee 8 . Jahrhunderts von den Assyrem naeh Mesopotamien deportitften 
Samarier (w Stamme) (1907): C. H. W. Johns in Proc. .Soc. Bib. 
Arch. (March, May, tqoR). 

“ C. H. W. Johns, An Assyrian Doomsday Book (1901). 

® For the history from the time of Hcrodotu.s onwards, see 
Ritter, Erdkunde, x. 6-284. 

’ M. Streck, Klio, vi. 222 seq. 
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and xnore [nevailed. Although Aramaic inscriptions of the 
Assyrian period, like those of Zonjlrli or that of King ZKR of 
Hamth,have not been found in Mesopotamia, already in the 
time of Shalmaneser 11. mention is made of an Aramaean letter 
(Harper, Ass. Bab. Letters, No. 872, obv. 1. 10), and Aramaic 
notes on cuneiform documents begin to appear. Weights with 
Aranuac inscriptions (the oldest from the reign of Shalmaneser 
IV., 727-42) were found at Cakh. By the Achaemenian period 
Arunak had become the international language, and was 
adopted officially. 

How Mesopotamia was affected by the passing of Persian 
armies on their way to suppress revolts in Syria or Egypt, or to 
conquer Greece, we do not know; on the whole it probably 
enjoyed unwonted peace. The expedition of Cyrus the Younger, 
with which Xenophon ha.s made us so familiar, only skirted the 
left bank of the Euphrates. The route followed by Alexander, 
though he also crossed at Thapsacus, took him unresisted across 
the northern parts; but the poor people of Mesopotamia suffered 
from the measures taken by their satrap Mazaeus to impede 
Alexander’s progress. In spite of this, where Cyrus failed 
Alexander succeeded. 

What would have happened had Alexander lived we can only 
guess. Under the Seleucids Babylon was moved across the 
Melltalem Seleucia; but before long the central author¬ 

ity was transferred to the other side of Mesopotamia, 
Antioch or elsewhere—a fateful move. It is improbable that 
cuneiform and the Babylonian language continued to be used 
in Mesopotamk during the Hellenistic period, as it did in 
Babylonia, where it was certainly written as late as the last 
century b.c. ; ‘ and may have been a learned language till the 
second Christian century.“ Unfortunately there are no native 
documents from the pre-Christian Hellenistic period. That the 
Hsllcnizing process went as far as it did in Syria is unlikely; 
and even there Aramaic remained the language of the people, 
even in the towns (cf. Edsssa). Still, Greek influence was con¬ 
siderable. This would be mainly in the towns, the growth of 
which was quite a feature of the Macedonian rule in Mesopotamia 
(Pliny vi. 30, §117).* This is seen in the Greek names which 
now appear: such are Seleucia opposite Samosuta, Apamea 
( — Birejik) opposite Zeugma, Hierapolis («Membij), Europos, 
Nicatoris, Amphipolis (“Thapsacus, or near it), Nicephorium 
(er-Rakka), Zenodotium (stormed by Crassus), sill on or by the 
Euphrates; Edessa (g.v.) on the upper waters of the Belikh, 
Ichnae (perhaps Klines, above the junction of the Qaramuch 
with the Belilffi). These are all in the Osroene district; but 
Nasibin became an Antioch, and as its district was known as 
Mygdonia (from Macedon) there were doubtless many other 
Greek settlements. To a less extent the same influences would 
be at work in towns called even by Western writers by their real 
names, such as Batnac, Carrhae (Charran), Rhesaena. 

Mesopotamia naturally had its share of suffering in the 
struggles that disturbed the time, when Eumenes or Seleucus 
traversed it or wintered there. It was invaded and temporarily. 
annexed in 245 by Ptolemy 111 . Euergetes in his rapid expedition 
to beyond the Tigris. When Molon revolted on the accession of 
the youthful Antiochus 111 . (224 b.c.) he entered Mesopotamia 
from the south. Antiochus skirted the northern highlands by 
way of Nasibln. How far the natives of Mesopotamia shared the. 
desire of the Greek Settlers (Joseph. Antiq. xiii. 5, ri, ^184-186) 
to help Demetrius 11 . Nicator in checking the aggressions of the 
rising power of Parthia under Mithradates 1 . we do not know. 
It was in Mesopotamia that a large part of the army of 
Antiochus VII. Sidetes was destroyed in 130 b.c., and the Syrian 
kings did not again seriously attempt to assert their rule beyond 
the Euphrates. When Phraates 11 . turned the Scythians against 
himself, however, even Mesopotamia suffered from the plunderers 
{Joh. Antioch, in Muller iv. 561). The immigration of Arabs 

> Probably the latest cuneiform document of certain date is a 
contract of 68 B.c. (cf. Kho, vi. 223 n. 3). 

* See G. J. F. Guthroi, Zeitsch. /. Assyr. vi. 26-33; cf, M. Stieck, 
Klio, vi. 223 n. 1 . 

* See £. K. Bevan, House of Seleucus, i. 219-422, and references 
given there. 


must have been going''on for long. About this time they erven 
founded a dynasty in Aramaean Usroene (see Ecessa). 

Under Mithradates 11 . Mesopotamia was a definite part of 
the Parthian empire, of which the Euphrates became 
the western boundary; but in 92 B.c. on that river his 
ambassador met Sulla, though the long duel did 
not begin immediately. 

It was perhaps a Parthian governor of Mesopotamia that was 
called in to help Strato of Boroea against liemetiius Ill.; but before 
long Mesopotamia (especially the district of Nisibis) was attached 
to the growing dominions of Armenia under its ambitious king 
Tigranes, perhaps with the consent of Siuatruces (Sanatruces). 
The lost territory, however, was recovered by Phraates III., and 
Mesopotamia was guaranteed to Parthia by the treaties of LucuUas 
and I'cimiiey (00 b.c.). It was traversed, however, several times 
by Roman troops crossing from Armenia to Syria, and Parthia's 
declaration of war against Armenia involved it with Rome. Gabinius 
crossed the Euphrates (54); but the command was assumed by 
Crassus, who, though he seized Ichnae, &c., and Raqqa (Rakta), 
fell near Carrhae (33), and the Parthian dommiuu was conOrhicd. 
The tragedy of the Ides of March saved Mesopotamia and the 
East Irom a great campaign by Julius Caesar, and it was at the hands 
of Ventidius Bassus, and west of the Euphrates, at Gindams (north 
east of Antioch), that the Parthians received the check that put an 
end to any real rivalry with Rome. Mesopotamia narrowly escapxNl 
being tlie scene of the struggle when Antomus in 3b linal'y decided 
to make his disastrous attempt against Phraates IV. by way of 
Armenia. In a.d. 3b, Tiridates found support in his attempt to 
secure the throne of Artabanus III. in Mesopotamia, and it was 
tlicre that he saw his army melt away. The afioirs of Armenia 
continued to be the source of friction between Parthia and Rome, 
and Nisibis changed hands several times. Tlie expedition against 
Rome of Volqgaeses 1 . (i/.v.) of a.d. 62 reached no further west¬ 
wards than Nisibis, and m 66 a peaceable anangriuent was come 
to. Of the half-century that preceded Trajan's great OrientM 
undertaking not much is known. When in 115 Trajan entered 
Mesopotamia from the north no serious resistance was offered, and 
it became a province as far as Singara. The woods at Nisibis, 
the headquarters, provided material for the boats with which in 
ii(> he crossed the Tigris. Hatra, an interesting fortress wMcb 
seems to have been Aramaean, fell, and the army advanced to Hit, 
where it found the fleet that was subsequently transferred to the 
Tigris. For the revolt that occuirod while Trajan was on the 
Persian Gulf, in which the Jews had an important hand, Nisibis 
and Edessa suffered capture and destruction. Hatra successfully 
wilkstood siege, however, and Hadnan abandoned Mesopotamia, 
sotting the boundary at the E^hrates. Agam for half a century 
there is not much to relate. Then, when Vologacscs, yielding te 
his growing discontent, took advantage of the death of Antoninus to 
invade Armenia the Romans were victorious (104), and after the 
storming of places such us Nicopliorium. Edessa, Nusibls, western 
Mesopotamia was once more Roman as far as the Kliabfir, Carrhae 
becoming a free city and Osroene a dependency. 

By this time Christianity had secured a foothold, perhaps first 
among the Jews (sec Edkssa), and we enter upon the earliest 
period from which documents in the Edessan dialect of Aramaic, 
known as Syriac, have been preserved. Unfortunately they 
contain practically nothing that is not of Christian origin.^ 
On the death of Aurelius Hatra aided Niger against Septimius 
Severus in 104; Osroene rose against Rome, and Nisibis was 
besieged and other Roman places taken; but Septimius Severus 
appeared in person (195), and from Nisibis as headquarters 
subdued the whole country, of which he made Nisibis metropolis, 
raising it to the rank of a colony, the Sinjfir district, wliere 
Arabs from Yemen had settled, being incorporated. On his 
retiring everything was undone, only Nisibis holding out; but** 
on his reappearance in 198 the Parthians withdrew. Again 
the Euphrates bore a Roman fleet. Hatra, however, was 
besieged twice in vain. Peace then prevailed till Caracalla’s 
unprovoked attack on Parthia in 216, after he had reduced 
Osroene to a province. On his assa.ssination near Carrhae (217), 
Macrinus was defeated at Nisibis and had to purchase peace, 
though he retained Roman Mesopotamia, reinstating the 
princely house in Osroene. 

The power of Ardoshir, the Sassanian, however, was already 
rising, and the Parthian Artabanus aied in battle in 224 (or 227); 
and Ardashir proposed to prove himself the successor of the 
Achaemenidae. Hatra resisted the first Persian attack.as it 

* The earliest inscription in Syriac yet known dates from a.d. 77, 
and was found at Serrin (opposite Kal'at en-Najm) von 
Oppenheim. 
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had resisted Rome; but Mesopotamia was overrun. NiSibis and 
Cairhae being taken (*33). It was immediately, indeed, recov¬ 
ered by Alej^der Severus, and retained, whatever 
was the precise success of the war; but Nijibis and 
Carrhae were retaken by the Persians in the reign of 
Maximin. Under Gordian III. in 242 Mesopotamia was entered 
by a great Roman army which recovered Carrhae and NisIbis, and 
defeated the Persians at Rbesaena; but when Gordian, after a 
difficult march down the Khabur, was murdered at Zaitha below 
Circesium, Philip the Arabian (244) made tbe best terms he could 
with Shapur I. Whatever they were, the Roman garrisons seem 
not to have been really withdrawn. A rest for Mesopotamia seems 
to have followed; but in 258 Shapur, tempted by the troubles in 
the Roman Empire, overran the country taking NisIbis and 
Carrhae, and investing Edcssa, and when Valerian invaded 
Mesopotamia he was eventually made prisoner, by Edessa (260). 
After Shapur’s cruel victories in Syria, however, he was defeated 
by Odaenathus, who relieved Edessa, and Mesopotamia became 
for tenyears practically part of an Arabian Empire(sec Palmyra), 
as it was to be four centuries later. In consequence of the 
revolt of Zenobia Mc.sopotamia was lost to Rome, and the 
Euphrates became the frontier. Aurelian overthrew the 
Palmyran rule; but he was assassinated before he could carry 
out his intended expedition against Persia, Probus was assa.s- 
sinated before he was able to do anything (or much), and 
although Carus ea.sily overran Mesopotamia, which became 
Roman again, and even took Ctesiphon, the Romans retreated 
on his death (283-4). The next incident is the defeat of 
Galerius, between Carrhae and Cnllinicus, where he had entered 
Mesopotamia (about 296), in the war provoked by Narses in 
consequence of his relations with Armenia. When it was 
retrieved by a signal victory, Diocletian advanced to Ni.sTbis 
and thence dictated terms of peace by which Mesopotamia to 
the. Tigris was definitely ceded to Rome (298). 

One result of the connexion with Rome was, naturally, that 
Mesopotamia came within the range of the Dncian, and later 
the Diocletian persecutions (see Eukssa : g Sassaniun Period). 
At the Nicenc Council there were bishops from NisIbis (Jacob), 
Rhesaena, Macedonopolis (on the Euphrates, west of Edes.sa), 
and Persia (Harnack, Mission and Expansion oj Christionity, 
ii. 146; see. generally 142-152). 

After a forty years’ peace the struggle was resumed by 
Shapur II. NisIbis thrice endured unsuccessful siege (338, 346, 
350), although meanwhile Constantine had suffered defeat 
at Singara (348). Then Mesopotamia enjoyed two short rests 
(separated by a sharp .struggle) while the rivals were engaged 
elsewhere, when in 363 Julian {q.v.) made his disastrous 
attempt,and Jovian bought peace at the pricc,among other things, 
of Sinffaraand NisIbis— i.e. practically all eastern Mesopotamia. 

The. surrender of NisIbis, which had been in the possession 
of Rome for so many generations, caused consternation among 
the Christians, and Ephraem {q.v.) moved to Edessa, where his 
“ school of the Persians " soon became famous (see Edessa). In 
the war of 421, in which the north-cast of Mesopotamia was 
chiefly concerned, the Romans failed to take NisIbis, and it 
became a natural rallying point for the Nestorians after the 
decision of Ephesus (431). Matters were still more complicated 
when the Western Christians of Edcssa found themselves unable 
to accept the ruling of Chalcedon against Monophysitism in 451 
(see Monophysites), and there came to be three parties: 
Nestorians (q.v.), Jacobites (see Jacobite Church) and Mel- 
chites {q.v.). 

In the beginning of the 6th century there was another severe 
struggle in Mesopotamia, which found an anonymous Syriac 
historian (see Edessa), and in infringement of agreement the 
Romans strongly fortified Dira against NisIbis. The Persian 
invasion of Syria under Kavadh I. {q.v.) was driven back by 
Belisarius; but the latter was defeated in his pursuit at Raklfa 
(531). The peace begun by Chosroes I. (532) was not long 
kept, and Roman Mesopotamia, except the pagan IFIarrfin, 
suffered severely (540), Edessa undergoing a trying siege (544). 
The fifty years’ peace also (562) was short lived; the Romans 


again failed in an attempt to recover NisIbis (573), whilst 
Chosroes’ siege of Dfirft was successful. Mesopotamin naturally 
suffered during tbe time of confusion that preceded and followed 
the accession of Chosroes II., and the Romans recovered their 
old frontier (591). 

With the accession of Phocas (602) began the great war which 
shook the two kingdoms. The loss of Edessa, where Narses 
revolted, was temporary; but the Roman fortress of Dftra fell 
after nine months’ siege (r. 605); Harran, RSs al-’Ain and Edessa 
followed in 607, many of the Christian inhabitants being trans¬ 
ported to the Far East, and Chosroes carried the victorious arms 
of Persia far into the Roman Empire. Finally Heraclius turned 
the tide, and Kavadh II. restored the conquests of his pre¬ 
decessor. The Syrian Christians, however, found that they 
had only exchanged the domination of a Zoroastrian monarch 
for an unsympathetic ecclesiastical despotism. In the confusion 
that followed, when men of letters had to live and work in exile, 
Niijlbis set up for a time (631-632) a grandson of Chosroes II. 
Finally all agreed on Yazdegerd III.; but, while Chosroes II. and 
Heraclius had been at death grips with each other a great 
invasion had been preparing in Arabia. 

The Arab tribes in Mesopotamia were Christian, and Heraclius 
at Edcssa hoped for their support; but Karkisiya and Hit 
succumbed (636), and then Tekrit; and Heraclius 
retired to Samosata. M hen in 638 he made another V‘* 
attempt, it is said at the entreaty of the Mesopotamian 
Christians, Arab forces appeared before Rakka, Edessa, Nasibln 
and other places, and all Mesopotamia was soon in the hands of 
the Arabs. Henceforth it looked to Damascus and to Kufa 
and Basra, instead of to Constantinople or Cte.siphon. The 
new regime brought welcome relief to the Christian part of the 
population, for the Arabs took no note of their orthodoxies or 
heterodoxies. (Moawiya is said to have rebuilt the dome of the 
great church at Ede.ssa after an earthqu.ake in 678,) Fortunately 
for Mc.sopotamia the scats of the factions which immediately 
broke the peace of Islam .were elsewhere; but it could not escape 
the fate of its geographical position. 

The men of Kakka wore comijelletl to help 'AJi, after his march 
acro.ss Mesopotamia from near Mosul, in getting a bridge made at 
Rakka to convey his men to Siflin. Not long afterwards there 
was a new excitement in Moawiya's incursion across to the Tigris 
Tile discontent under Vazid III. was keen in Mesopotamia, where 
MerwSn in fact got a footing, and when the troubles increased after 
lie became caliph he abandoned Damascus in favour of his scat 
at Harran. His .son was licsicgcd by Dahhak and his Kharijites 
and Saftarids in Nasibin; but a fierce battle at Mfirdin ended in 
Merwan’s favour (745). The cnieltics that accompanied tlic over¬ 
throw of the Omayyad dynasty excited a revolt, which spread to 
Me.sopotamia, and Harran had to undergo a siege by one of Merwan's 
generals. It was next besieged by al-Mansur's brother; liut the 
battle between the brothers was fought at Nasibln. It was decisive 
but (lierc were further risings, involving Mciijxjtamia.* ’ 

An inevitable effect- of the reign of Islam had been that the 
kindred language of the Arabs gradually killed the \ emacular 
Syriac of Mesopotamia (see Ede.ssa) as the alien Greek and 
Persian had shown no tendency to do, and the classical period 
(4th to 8th centuries) of the only Mesopotamian literature we 
know, such as it is, useful but uninviting, came to an end (see 
Svriac Literature). This naturally encouraged grammatical 
study. Among the Araniaic-speaking people the revolution 
which displaced the Arabian court of Dargascus in favour of 
a cosmopolitan world centred at the Babylonian seat of the 
civilizations dealt with in the preceding paragraphs naturally 
gave an impulse to tbe wider scholarship. Translations were 
made from Greek, as, e.g. hy Thabit b. Qurra of Harran (d. goi) 
and from Pahlavi, ’ 

Manjflr built a castle at RSfiqa opposite Rakka to control 
the country round, and his son Harfin al-Rashld actually resided 
during most of his reign, not at Bagdad but at Rakka, where two 
generations later al-Battani of Harriln was making tte astronomical 
observations on which his tables were based (see Albategnius). 
Abu Qurra, bishop of Hari 4 n, and acquaintance of the caliph 
Ma’mOn, who was one ol the earlier Aramaean Christians to use 
Arabic, has been thought to have contributed to the influences 

‘ For this and following section see further Caliphate and 
Persia ; Historv. 
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that developed tiie Mu'taeilite (Molazilite) sect NasIUn was the 
scene of another revolt (793) under a KhBfijite leader. Hfirun's 
son Motaaim displeased the people by creating a bodyguard of 
Turk.s, and therefore transferred his scat to SamarrS.. This put 
the caliphs fatally at the tncrcy of their guards. 

Mesopotamia fell partly under the power of Ahmad ibn TOlfln 
of Egypt and his sou; biit before the end of the ptb century the 
. Haindamds, descendants of the Arab tribe of TUgldib, 
CmuSu^ were in possession of Mardin, and in 9T9 one of them 
nauABaw. governor of Dihr Kabi'a. Later tlie brothers 

Nftfir ad-Uaula and Saif ad-Daula ruled over Mesopotamia and 
North Syria respectively. Meanwhile the caliph Mottaqi appeared 
as a fugitive at MSaul, Nasibin, Kaklu (944). The tiamdllnids 
were followed by the 'Oqaylids, who had their seats at various 
places, such as Mfisul, Nasihin, Rakka, HarrSn, between 996 and 
1096. By 1035 the Seljflks had taken the caliph under their charge. 
They arrived at Jerusalem in 1076, the first crusaders ri'ached Asia 
in 1007, and Bit Adini became the countship of Ldessa (f.e.). 
The power of the ScljOk.s quickly disintegrated. The son of a 
slave of the third Seljflic sultan, Zangi, governor of Tr&k, made 
himself gradually (Mfisul', Siniar, Jeziia, Harran) master of Meso¬ 
potamia (1128), capturing Edessa in 1144. Mesopotamia fell to 
one of Ids sous, Saif ad-Din, and branches sprang up at Smjar and 
Jezira. To the Si-ime ixiriod belong other Atibeg dynasties; 
Begtigfnids at HarrSn, Tekrit, &c,; Ortokids at Kdessa, 'Ana, &c., 
with Mardin as their headquarters. By iiS5 it 8() Saladin had 
made Egypt supreme over all these principalities, thus achieving 
what the XVillth and XIXth Egyptian dynasties had iittcmpted in 
vain. Mesopotamia remained in the hands of the Ayyubite family 
till the appearance ol the Mongols. The petty principalities were 
unable to unite to resist the terrible attack, and Jezira, Kdessa, 
Nasibin, Maridln, dkc., fell in 1259-00. Tbe leading men ol 
HwcIm emigrated into Syria, the rust were carried into slavery, 
and the ancient town was laid in ruins. It was the Mamliik rulers 
of Egypt that checked the death-bringing flood. Near Bira was 
the scene of one of their victories (in 1273), and tlieir authority 
extended to Karkisiyi. Tlic Ortokid dynasty survived the Mongol 
inundation, and it was in the I4tli century that its laureate Safiy 
ad-Din al-i;lilll flourisheil. From the Mongol invasions of the 
13th century wcsf-cm Asia has never recovered. Then, before 
the next century was out, came the invasion of Timur (1393-94). 
The Ortokdds were followed by the Karakiiyunli. In T502 Meso¬ 
potamia passed for a time into the 'liands of the Safawid shah. 
Ishmacl; nut in I5ifi it came under tlie Osraanh Turks, to whom it 
has belonged ever sinee. The inroad of the Persians in the lyth 
century was confined to the south. 


Since Mesopotamia finally came into the power of the Ottoman 
sultans con.sidcrable changes in the population have oerurred. 

About that time parts of a confederation of tribes 
Anifes^ which had taken the name of Shiunmar from a moun¬ 
tain in their neighbourhood, moved northward.s 
from Central Arabia in .search of better pasture, &c. Succcs.sfully 
displacing their forerunners, they made themselves at home in 
the Syrian .steppe until their possession wa.s in turn disputed 
by a later emigrant from Arabia, for whom they finally made 
room by moving on into Mesopotamia, over which they spread, 
driving before them their predecessors the Tai (whose name the 
Mesopotamian Aramaeans had adopted as a designation for 
Arab in general), piartly north of the .Sinjar, partly over the 
Tigris, fkhers they forced to abandon the nomadic life, and 
settle by the Khabur(c.g. the Jebur) or the Euphrates. These 
adjustments, it is supposed, had been effected by 1700. 


In T831 'Ali, a newly apjiointed Turkish govemoi- of Bagdad, 
induced SufQg the chief of the Jerba, tlic more imjiortant divisiqn 
of the Sbaminar, to help him to di^ndge liis predecessor, Dasd, 
who would not vacate his position, but then refused them the 
promised payment. To defend himself from the enraged Shammar 
'Ali summoned the^'Anaza from across the Euphrates. .Having 
also succeeded in detaching part of the bhammar under Shlush, he 
told the 'Anaza he no longer needed their help. In the futile 
attempt of tlic three parties to dislodge the ‘Anaza ShlOsh lost his 
life; but with the help of the Znbeid the other two succeeded, and 
Suing was now supreme " King of the Steppe," levying blackmail 
as he pleased. Other methods of disposing of him having failed, 
the Porte made his ncpliew a rival sheikh ; but he basely assassinated 
him. Suing then sufiered tlie same fate himself at the hands of 
the pasha, but has since become a hero. Two of his sons became 
involved in a quarrel with the government, in consequence of which 
fur years all Mesopotamia was in danger, till the second was put 
to death in 1868, and Feihan, the eldest son, a peaceable man who 
bad been made pasha, became supreme. One of SiifOg's widows 
bad fled to her Tai kindred in Central Arabia with her youngest 
SOD ^ris; but when be grew up she brought him back in the seven¬ 
ties, and be immediatelv attracted a great following. He kept 
to the far north of Mesopotamia to avoid his brother Fer^ton; but 


finally haU-sedenlary tribes on the Kh&bflr and fhe Belikh became 
tributary to him, and a more or less active warfare sprang up 
between the brothers, which ended in a partition of Mesopotamia. 

Ferlian and the South Shammar claimed the steppe south-east 
of a hoe from Mosul to Mayadin (just below i^rVisiyfi), and 
Paris and tlie North Shammar the north-west. Since Fer^an’s 
death the Porte has favoured one after another of his many sons, 
hoping to keep the South Shammar disunited, especially as they 
are more than the others. The Shammar have been in undis¬ 
puted mastery from Urfa to tlic neighbourhood of Bagdad, 
practically all tribes paying khuwwa to them, and even the 
towns, till the government garrisoned them. Some 60 of these 
more or les.s nomadic communities, of one or two thousand 
tents (or houses) each, representing a population of several 
hundred thousands are described by Oppenheim. Each has its 
recognized camping ground, usually one for summer and another 
for winter. Most of them are Arab and Mahommedan. Some 
are Christian and some are not Arab ; viz. Kurds, Turkomans 
or Circassians. For some years the Porte has been applying 
steady pressure on the nomads to induce them to setth, by 
increasing the number of military posts, by introducing Circas¬ 
sian colonics, as at Ras al-'Ain, sometimes by fordble settlement. 
More land is thus being brought under cultivation, the disturbing 
elements are being slowly brought under control, and life and 
property are becoming more secure. 

Security is what the country chiefly needs. Plence its 
primary interest in the railway scheme, with a view to agri¬ 
cultural development and perhaps the growth of 
cotton; Sir W. Willcocks’ irrigation schemes had 
not up to 1910 affected “ Mesopotamia ” directly. 

Apparently the real problem is one of population adequate to 
effect the improvements demanded. The new regime introduced 
in 1908 seems to justify a hopeful attitude. Apart from the 
disturbing effects of recent events in Persia, an exposition of 
present conditions would show progrcs.s. Exact statistics are not 
available because the vilayet of Mosul (35, J 30 .sq. m. ,351,200 pop.) 
takes in on the east territory with which we arc not concerned,^4 
omits the O.sroene distriet, which goes with Aleppo. Urfa it ai 
town of 55,000; Mosul, 6r,000,Bagdad, 145,000. The ei^orts of 
M6sul for 1908 were (in tliou.sands of pounds sterling): Unifed 
Kingdom 195, India 42, other eoimtries 52, parts of Turljey 21^ 
the imports : United Kingdom 5(1, India 16, other countries 35, 
parts of Turkey 24. The language is in most partis Araliic; but 
Turkish is spoken in Rircjik and Urfa, Kurdish and Armenian 
south of Diarbckr, and some Syriac in Tur 'Abdin. There are 
Chri.5tian missionary institutions of European origin in various 
places, such as Urfa, Mardin, Mosul. An interesting survival 
of early faiths is to be found in the Yezidls of the Sinjar 
district. 


Autiiorttibs.— Land and People : full relerencc to Greek, Latin, 
Arabic and otlicr writers arc given in Ritter, Erdkunde, x. 6-28.), 
92r-ii49; xi. -247-510, (1(10-702; for the condition.s since the Arab 
concniest, Guy le Strange, Lands of the Eastern Caliphate (1905), 
chiefly pp. 8(1-114, ** e.specially useful. Of recent works the follow¬ 
ing are valuable : F. Sachau, Eeise in Syrien «. Mesopotamien (1885); 
M. v. Oppenheim, Vom Mittclmeer sum Persischen Golf, vol. ii. (1889). 
We may mention further D. G. Hogarth, The Nearer East (1902), 
passim] K. Regling, " Zur liistorischen Geographie des me.so- 
potamischen Parallelograms" (Sarug district), in Klio, ]. 443-471.^ 
M. Sykes, "Journeys in North Mesopotamia" in Geog. journal, 
XXX. 237-254, 384- 395; “ The Western Bend of the F.uphrates,'’ 
op. cii. xxxiv. 61-65 (plans of two castles); D. Fraser, Short Cut to 
India (1909); W. Kurz, “ Beurteilung der Aussichten auf einc 
Wiederbelebung der Kultur der Euphrat- und Tigrisniederung," 
in Deutsche geographischr Bldtter, xxxi. 147-179 (1908); E. Pears, 
"The Bagdad Railway," in Cnntemp. Rev., 1908, 370-591; K. 
Baedeker, Palestine and Syria (1900), pp. 389-412. The annual 
Consular Reports most nearly lieariug on Mesopotamia are those 
for Aleppo, Mfisul, Bagdfid and Basra. 

Maps.—Thc following deserve special mention : v. Oppenheim, 
op. eit., a most valuable large scale folding map in pockets of volumA; 
Sachau, op. cil. ; M. Sykes, G«og. Journ. xxx. opj!. p. 356, and xxxiv. 
opp. p. 120; Hogarth, Cfp. cit., orographic, &c. 

Excavations at 'Arban : A. H, Layaid, Nineveh and liabylon 
1851), pp. 230-242; at Tell Khalaf : M. v. Oppenheim, Dl^TSlf 
Halaf (1908), in the Der alte Orient series (sec an accounk<l|( 
Myre^ in Annals of Archaeology and Anthropology, ii.dm'444: 
at Asshnr; Sendsekrifttn dn deutsch, or, Gesellsch,, and W. AadrM^ 



MESOXALIC ACID—MESOZOA 


Dtr Anu Adad Ttmpel (1909). See tlso D. G. Hogarth, " Car- 
chemeah and its Ne^hbourhood " (Annals, &c. ii. thj-iSs), and 
W. Andrae's Die Ruinen von Hatra (1908). 

History. —Early ^iod: besides the histories of Babylonia and 
Assyria see Winckler, various essays in his AHor. Forschungen, 
" Vorlauhge Nuchiichten fiber die Ausgrabungen in Boghaa-kdi 
im Sommer, ifjo?)''. »n Milteitungen der deutsch. orient. Gesellsckafl, 
No. 35, and ' Suri " in Oriental. Lit.-Zeit. x. 281-299, 345-357 
401-412, 643; 0 . Weber, the notes to Knudtzon's Die El-Amama 
TaJeln-, A. Ungnad, Uniersuchungen eu den .. . Vrhunden aus 
Dilhat (1909), pp. 8-21: P. Schnabel, Studien svr bab.-assyrischen 
Chronologie (1908); A. Sanda, Die Aramder (1902) in the Der Alls 
Orient series; M. Streep " Uber die illtesle Geschichtc der Aram&er" 
in Klio, vi. 185-225. For the later periods see Persia: History, 
Hellenism; Rome : History ; Parthia; Syriac Literature; Cali¬ 
phate and authoritic.s there given. (H. W. H.) 

HESOXALIC ACID (dioxymalonic acid), (H0jC)2C(0H), or 
is obtained by hydrolysis of alloxan with baryta water 
(J. V. Liebig, Ann., 1838, 26, p. 298), by warming cafiuric acid 
with lead acetate solution (E. Fischer, Ann., 1882, 215 p. 283), 
or from glycerin diacctate and concentrated nitric add in the 
cold(E. Seelig,Ber., 1891, 24, p. 3471). It crystallizes in delique¬ 
scent prisms and melts with partial decompo.sition at ii9-i2o°C. 
It behaves as a ketonic acid, being reduced in aqueous solution 
by sodium amalgam to tartronic acid, and also combining 
with phenylhydrazine and hydroxylaraine. It reduces ammo- 
niacal silver solutions. When heated with urea to 100° C. it 
forms allantoin. By continued boiling of its aqueous solution it 
is decomposed into carbon dioxide and glyoxylic acid, C.,H 0 

MESOZOA. Van Beneden ' gave this name to a smalfgroup 
of minute and parasitic animals w'hich he regarded as inter¬ 
mediate between the 
Protozoa and the Meta¬ 
zoa. Tlie Mesozoa com¬ 
prise two classes: (1) 
the Rhombozoa, which 
are found only in the 
kidneys of Cephalopods, 
and (2) the Orthoneclida, 
which infest specimens 
of Ophiurids, Poly- 
chaets, Nemcrtine5,Tur- 
bellaria and possibly 
other groups. 

Class I. Rhombozoa 
(E.van Beneden).—These 
animals consist of a 
central cell from which 
certain reproductive cells 
arise, enclosed in a single 
layer of flattened and for 
the most part ciliated 
cells; some of them are 
modified at the anterior 
end and form the polar 
cap. The Rhomluizoa 
comprises two orders • (a) 
DicyemidOy ciliated ver¬ 
miform creatures vihose 
polar cap has 8 or g colls 
arranged in two rows 
{Dicyema, Koll., Dicye- 
w^nnea, Whitm.); 
terocyemida, non-ciliated 
animals with no polar 
cap, but whose anterior 
“ Wornts, ectodermal cells contain 
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The central cell is formed the layer of the fint two blastomeree, 
and rezaaina ^luescent until surrounded by the micromesee or 
products of division of the smaller bUstomere. It then divides 
unequally, and of the two cells thus formed the larger repeats the 
process, i^ch of the two small cells are now called ^primary 
g<m cdls,'* and they enter into and lie inside the large central 
cell. The primary germ cells divide until there are eight of them 
all ly^ within the axial ceU. At this sta^ the futun of the 
parasite may take one of two directions. Following one path, 
the animal (now called a " Kematogen ^’) gives rise by the segmmta- 
tion of Its primary germ cells to vermiform larvae which, though 
smaller, are but replicas of the parent form. Following the other 
path, the animal (now termed a *' Rhombogen *’) gives origin to a 
number of “ infusoriionn larvae,several of these arising from each 
primary genn-cell. The vermiform larvae leave their kematogen 
parent and swimming through the renal fluid attach themselves to 
the rraal cells. They never leave their host, and die in sea-water. 
The infusonform larvae have a very complicated structure; they 
escape from the Rhombogen, and, unlike the vermiform larvae 
they can live in sea-water. They possibly serve to infect dch* 
hosts. Some authorities look upon these infusoriform larvae as 
males, and consider that they fertilise some of the Nematogens, 



From Cnmhid^ yatural flistoryy vol. ii. " Worms, by permission of 
MiicmillAn & Co. Ltd. After Jiilln. 


Fig. 2. 


NairtrtUHistirry^ vol. it ttuhiw, ..xci 

by permivMon of MacmilknCo. Ltd. After refringcnt bodies and 

may be produced into 
wart-like processes (Con- 
ocyema, v. Ben. in Octopus 
vulgaris ; Microcyema in 
Sepia o^ctnalis). Unlike 
the Dicyemida, which are 


Gainblf!. 

Fig. 1 .—Dicyemennea eledones, Wag., 
from the kidney of Eledonc moschata. 

A. Full-grown Rhombogen with in¬ 
fusoriform embryos (emh). 
g. I'art of endoderm cell where forma- 

iV.._1_3_ _ -.aJ_I___sr_ 


^ - c%ai. WA wiivic luilua- xiic jjicyciniaa, wnicn are 

tion of the embryos is actively proceeding, fixed in the renal cells of 

M. eci. nf r«»11 4 -Ua.v i.^. _i.. 


H. ret. Nucleus of cctodcnn cell. 
n.end. Nucleus of endoderm cell. 

" Calotte." 

B. Developing infusoriform embryo. 
C One fully developed. 

D. " Calotte " of nine cells. 


' Bull. Ac. Belgique (1876), p. 35. 


their host by their polar 
cap, the Hoterooyemida 
are free. The number ol 
ectoderm cells apart from 
the polar cap is few, some 
fourteen to twenty-two. 


-Rhopalura giardii, Metschn., from Amphiura squamaia. 

S. Full grown male X 800. 

¥ I. I'lattened form of female x 510. 

¥ 2, Cyhndrical female X 510. 

which then give rise to males again, whereas the females which 
produce the vermiform embryos arise from unfertilized vermiform 
larvae. After the infusoriform larvae have left the parent's body, 
the Rhombogen takes to producing vermiform oftspring, and thus 
becomes a secondary Ncmatogen. Thus, if the above views be 
correct, a Rhombogen is a protandrous hermaphrodite. 

E. Nereseheimer has recently described under the name of 
Lohmanrlla catenata an organism parasitic in Fritiltaria which shows 
marked afiinities with the Rhombozoa. The genus Haplosoon of 
which two spedes have been found in the worms Travisia and 
Clvmene by Dogiel is classed as a new group ofcMcsozoa. 

Class II. Orthonrctida (A. Giard).—The Orthonectida contain 
animals with a central mass of eggs destined to form male and female 
reproductive cells surrounded by a single layer of ciliated ectoderm 
cells arranged in regular rings whicli contain varying numbers of 
rows of cells. Muscular fibrils occur between the outer and inner 
cells. The sexes are separate and unhke, and there are two kinds 
of females, cylindrical and flat. There are but two genera, Rhopalura 
and Slaecharthrum, the latter found in a Polychaet. The male 
R. giardii lives in the body-cavity of Amphiura squamaia, has six 
rings of ectodermal cells all ciliated except the second, whose cells 
contain refringent granules. The ectoderm encloses the testis, a 
mass of cells which have arisen from a single axial cell in the embryo, 
rhe female diflers from the male in appearance, and in size it is 
larger. Tt occurs in two forms: (i) The cylindrical with 8 (or 9) 
rows of ectoderm cells; here as in Uie male the second ring is devoid 
of cilia. (2) The flat females are broader, unifermly ciliated and 
have not rings of ectoderm cells. The central mass of cells forms 
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that developed tiie Mu'taeilite (Molazilite) sect NasIUn was the 
scene of another revolt (793) under a KhBfijite leader. Hfirun's 
son Motaaim displeased the people by creating a bodyguard of 
Turk.s, and therefore transferred his scat to SamarrS.. This put 
the caliphs fatally at the tncrcy of their guards. 

Mesopotamia fell partly under the power of Ahmad ibn TOlfln 
of Egypt and his sou; biit before the end of the ptb century the 
. Haindamds, descendants of the Arab tribe of TUgldib, 
CmuSu^ were in possession of Mardin, and in 9T9 one of them 
nauABaw. governor of Dihr Kabi'a. Later tlie brothers 

Nftfir ad-Uaula and Saif ad-Daula ruled over Mesopotamia and 
North Syria respectively. Meanwhile the caliph Mottaqi appeared 
as a fugitive at MSaul, Nasibin, Kaklu (944). The tiamdllnids 
were followed by the 'Oqaylids, who had their seats at various 
places, such as Mfisul, Nasihin, Rakka, HarrSn, between 996 and 
1096. By 1035 the Seljflks had taken the caliph under their charge. 
They arrived at Jerusalem in 1076, the first crusaders ri'ached Asia 
in 1007, and Bit Adini became the countship of Ldessa (f.e.). 
The power of the ScljOk.s quickly disintegrated. The son of a 
slave of the third Seljflic sultan, Zangi, governor of Tr&k, made 
himself gradually (Mfisul', Siniar, Jeziia, Harran) master of Meso¬ 
potamia (1128), capturing Edessa in 1144. Mesopotamia fell to 
one of Ids sous, Saif ad-Din, and branches sprang up at Smjar and 
Jezira. To the Si-ime ixiriod belong other Atibeg dynasties; 
Begtigfnids at HarrSn, Tekrit, &c,; Ortokids at Kdessa, 'Ana, &c., 
with Mardin as their headquarters. By iiS5 it 8() Saladin had 
made Egypt supreme over all these principalities, thus achieving 
what the XVillth and XIXth Egyptian dynasties had iittcmpted in 
vain. Mesopotamia remained in the hands of the Ayyubite family 
till the appearance ol the Mongols. The petty principalities were 
unable to unite to resist the terrible attack, and Jezira, Kdessa, 
Nasibin, Maridln, dkc., fell in 1259-00. Tbe leading men ol 
HwcIm emigrated into Syria, the rust were carried into slavery, 
and the ancient town was laid in ruins. It was the Mamliik rulers 
of Egypt that checked the death-bringing flood. Near Bira was 
the scene of one of their victories (in 1273), and tlieir authority 
extended to Karkisiyi. Tlic Ortokid dynasty survived the Mongol 
inundation, and it was in the I4tli century that its laureate Safiy 
ad-Din al-i;lilll flourisheil. From the Mongol invasions of the 
13th century wcsf-cm Asia has never recovered. Then, before 
the next century was out, came the invasion of Timur (1393-94). 
The Ortokdds were followed by the Karakiiyunli. In T502 Meso¬ 
potamia passed for a time into the 'liands of the Safawid shah. 
Ishmacl; nut in I5ifi it came under tlie Osraanh Turks, to whom it 
has belonged ever sinee. The inroad of the Persians in the lyth 
century was confined to the south. 


Since Mesopotamia finally came into the power of the Ottoman 
sultans con.sidcrable changes in the population have oerurred. 

About that time parts of a confederation of tribes 
Anifes^ which had taken the name of Shiunmar from a moun¬ 
tain in their neighbourhood, moved northward.s 
from Central Arabia in .search of better pasture, &c. Succcs.sfully 
displacing their forerunners, they made themselves at home in 
the Syrian .steppe until their possession wa.s in turn disputed 
by a later emigrant from Arabia, for whom they finally made 
room by moving on into Mesopotamia, over which they spread, 
driving before them their predecessors the Tai (whose name the 
Mesopotamian Aramaeans had adopted as a designation for 
Arab in general), piartly north of the .Sinjar, partly over the 
Tigris, fkhers they forced to abandon the nomadic life, and 
settle by the Khabur(c.g. the Jebur) or the Euphrates. These 
adjustments, it is supposed, had been effected by 1700. 


In T831 'Ali, a newly apjiointed Turkish govemoi- of Bagdad, 
induced SufQg the chief of the Jerba, tlic more imjiortant divisiqn 
of the Sbaminar, to help him to di^ndge liis predecessor, Dasd, 
who would not vacate his position, but then refused them the 
promised payment. To defend himself from the enraged Shammar 
'Ali summoned the^'Anaza from across the Euphrates. .Having 
also succeeded in detaching part of the bhammar under Shlush, he 
told the 'Anaza he no longer needed their help. In the futile 
attempt of tlic three parties to dislodge the ‘Anaza ShlOsh lost his 
life; but with the help of the Znbeid the other two succeeded, and 
Suing was now supreme " King of the Steppe," levying blackmail 
as he pleased. Other methods of disposing of him having failed, 
the Porte made his ncpliew a rival sheikh ; but he basely assassinated 
him. Suing then sufiered tlie same fate himself at the hands of 
the pasha, but has since become a hero. Two of his sons became 
involved in a quarrel with the government, in consequence of which 
fur years all Mesopotamia was in danger, till the second was put 
to death in 1868, and Feihan, the eldest son, a peaceable man who 
bad been made pasha, became supreme. One of SiifOg's widows 
bad fled to her Tai kindred in Central Arabia with her youngest 
SOD ^ris; but when be grew up she brought him back in the seven¬ 
ties, and be immediatelv attracted a great following. He kept 
to the far north of Mesopotamia to avoid his brother Fer^ton; but 


finally haU-sedenlary tribes on the Kh&bflr and fhe Belikh became 
tributary to him, and a more or less active warfare sprang up 
between the brothers, which ended in a partition of Mesopotamia. 

Ferlian and the South Shammar claimed the steppe south-east 
of a hoe from Mosul to Mayadin (just below i^rVisiyfi), and 
Paris and tlie North Shammar the north-west. Since Fer^an’s 
death the Porte has favoured one after another of his many sons, 
hoping to keep the South Shammar disunited, especially as they 
are more than the others. The Shammar have been in undis¬ 
puted mastery from Urfa to tlic neighbourhood of Bagdad, 
practically all tribes paying khuwwa to them, and even the 
towns, till the government garrisoned them. Some 60 of these 
more or les.s nomadic communities, of one or two thousand 
tents (or houses) each, representing a population of several 
hundred thousands are described by Oppenheim. Each has its 
recognized camping ground, usually one for summer and another 
for winter. Most of them are Arab and Mahommedan. Some 
are Christian and some are not Arab ; viz. Kurds, Turkomans 
or Circassians. For some years the Porte has been applying 
steady pressure on the nomads to induce them to setth, by 
increasing the number of military posts, by introducing Circas¬ 
sian colonics, as at Ras al-'Ain, sometimes by fordble settlement. 
More land is thus being brought under cultivation, the disturbing 
elements are being slowly brought under control, and life and 
property are becoming more secure. 

Security is what the country chiefly needs. Plence its 
primary interest in the railway scheme, with a view to agri¬ 
cultural development and perhaps the growth of 
cotton; Sir W. Willcocks’ irrigation schemes had 
not up to 1910 affected “ Mesopotamia ” directly. 

Apparently the real problem is one of population adequate to 
effect the improvements demanded. The new regime introduced 
in 1908 seems to justify a hopeful attitude. Apart from the 
disturbing effects of recent events in Persia, an exposition of 
present conditions would show progrcs.s. Exact statistics are not 
available because the vilayet of Mosul (35, J 30 .sq. m. ,351,200 pop.) 
takes in on the east territory with which we arc not concerned,^4 
omits the O.sroene distriet, which goes with Aleppo. Urfa it ai 
town of 55,000; Mosul, 6r,000,Bagdad, 145,000. The ei^orts of 
M6sul for 1908 were (in tliou.sands of pounds sterling): Unifed 
Kingdom 195, India 42, other eoimtries 52, parts of Turljey 21^ 
the imports : United Kingdom 5(1, India 16, other countries 35, 
parts of Turkey 24. The language is in most partis Araliic; but 
Turkish is spoken in Rircjik and Urfa, Kurdish and Armenian 
south of Diarbckr, and some Syriac in Tur 'Abdin. There are 
Chri.5tian missionary institutions of European origin in various 
places, such as Urfa, Mardin, Mosul. An interesting survival 
of early faiths is to be found in the Yezidls of the Sinjar 
district. 


Autiiorttibs.— Land and People : full relerencc to Greek, Latin, 
Arabic and otlicr writers arc given in Ritter, Erdkunde, x. 6-28.), 
92r-ii49; xi. -247-510, (1(10-702; for the condition.s since the Arab 
concniest, Guy le Strange, Lands of the Eastern Caliphate (1905), 
chiefly pp. 8(1-114, ** e.specially useful. Of recent works the follow¬ 
ing are valuable : F. Sachau, Eeise in Syrien «. Mesopotamien (1885); 
M. v. Oppenheim, Vom Mittclmeer sum Persischen Golf, vol. ii. (1889). 
We may mention further D. G. Hogarth, The Nearer East (1902), 
passim] K. Regling, " Zur liistorischen Geographie des me.so- 
potamischen Parallelograms" (Sarug district), in Klio, ]. 443-471.^ 
M. Sykes, "Journeys in North Mesopotamia" in Geog. journal, 
XXX. 237-254, 384- 395; “ The Western Bend of the F.uphrates,'’ 
op. cii. xxxiv. 61-65 (plans of two castles); D. Fraser, Short Cut to 
India (1909); W. Kurz, “ Beurteilung der Aussichten auf einc 
Wiederbelebung der Kultur der Euphrat- und Tigrisniederung," 
in Deutsche geographischr Bldtter, xxxi. 147-179 (1908); E. Pears, 
"The Bagdad Railway," in Cnntemp. Rev., 1908, 370-591; K. 
Baedeker, Palestine and Syria (1900), pp. 389-412. The annual 
Consular Reports most nearly lieariug on Mesopotamia are those 
for Aleppo, Mfisul, Bagdfid and Basra. 

Maps.—Thc following deserve special mention : v. Oppenheim, 
op. eit., a most valuable large scale folding map in pockets of volumA; 
Sachau, op. cil. ; M. Sykes, G«og. Journ. xxx. opj!. p. 356, and xxxiv. 
opp. p. 120; Hogarth, Cfp. cit., orographic, &c. 

Excavations at 'Arban : A. H, Layaid, Nineveh and liabylon 
1851), pp. 230-242; at Tell Khalaf : M. v. Oppenheim, Dl^TSlf 
Halaf (1908), in the Der alte Orient series (sec an accounk<l|( 
Myre^ in Annals of Archaeology and Anthropology, ii.dm'444: 
at Asshnr; Sendsekrifttn dn deutsch, or, Gesellsch,, and W. AadrM^ 
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operas at Madame CkysaHthkne {i 8 g$),. (1894^ 

Petites Miekus (1897), and Virmtiqu*.{i^), the latter of. sriiich 
had a great success in Loodiui. Besides conducting for some 
years at . the Opira Comique in Paris, Hiessager’s services .were 
also secured in London in 1901 and later years as one of the 
directors of the Co vent Garden, opera. 

MSSSAUA COHVINDS. MABCUS VALBBIDS (64 a.c.-A.D.'S), 
Roman general, author and patron of' literature and art. He 
was educated partly at Athens,.together with Horace and the 
younger Cicero. In early life he became attached to,republican 
principles, which he never abandoned, although he avoided 
o£Eending Augustus by too open an expression of them. He 
moved ^t the title of pater patriae sh^d be bestowed upon 
Augustus, and yet resigned the impointmoit of piaefect of 
the city after six days’ tenure of office,, because it was opposed 
to bis ideas of constituticmalism. la 43 B.C. he was prosmbed, 
but managed to escape to the camp of Brutus and Cassius. 
After the battle of P^ppi ^4s) he went over to Antony, but 
subsequently transferred his support to Octavian. In 31 
Messalla was appointed consul in place of Antony, and took 
part in the battle of Actium. He subsequently held commands 
in the East, and suppressed the revolted Aquitanians; for this 
latter feat he celebrated a triumph in 37. 

Messalla restored the road between Tusculum and Alba, and 
many handsome buildings were due to his initiative. His 
influence on literature, which he encouraged after the manner 
of Maecenas, was considerable, and the group of literary persons 
whom he gathered round him—including Tibullus, Lygdamus 
and the poet Sulpicia—has been called “ the Messalla circle.” 
With Horace and Tibullus he was on intimate terms, and Ovid 
expresses his gratitude to him as the first to notice and encourage 
his work. The two panegyrics by unknown authors (one 
printed among the poems of Tibullus as iv. 1, the other included 
in the Calalepton, the collection of small poems attributed to 
Virgil) indicate the esteem in which he was held. Messalla was 
himself the author of various works, all of which are lost. They 
included Memoirs of the civil wars after the death of Caesar, 
used by Suetonius and Plutarch; bucolic poems in Greek; 
translations of Greek speeches; occasional satirical and erotic 
verses; essays on the minutiae of grammar. As on orator, he 
followed Cicero instead of the Atticizing school, but his style 
was affected and artificial. Later critics considered him superior 
to Cicero, and Tiberius adopted him as a model. Late in life 
he wrote a work on the great Roman families, wrongly identified 
with an extant poem De progmir August! Caesaris bearing the 
name of Messalla, but really a 15th-century production. 

Mnnr)graphs by L. Wiese (Berlin, 1829), J. M. Valeton (Groningen, 
1874), L. Fontaine (Versailles, 1878); H. Schulz, De M. I', acliifc 
(1886); "Messalla in Aquitaniaby J. P. Postgalc in Clussical 
Iteview, March 190-5; W. Y. Sellar, tinman Poets 0/ the Augustan 
Age. Horace and the Elegiac. Poets (Oxlorcl, 1892), pp. 215 and 221 
to 25S; the spurious poem ed. by R. Mecenate (ibzo). 

Two other members of this distinguished family of the Vidcrian 
gens may be mentioned :— 

1. Marcus Valerius Messalla, father of the preceding, 
consul in 53 B.c. He was twice accused of illegal practices 
in connexion with the elections; on the first occasion he was 

acquitted, in spite of his obvious guilt, through the cloc|uence 
of liis uncle Quintus Hortensius; on the second he was con¬ 
demned. He took the side of Caesar in the civil war. Nothing 
appears to be known of his later history. He was augur for 
fifty-five years and wrote a work on the science of divination. 

Cicero, Ad Earn. vi. 18, viii. 4, ad Atticum, iv. lO; Wo Ca-s.sius xl. 
17, 4j; Betlum africanum, 28; Macrobius, Saturnalia, i. y, 14; 
Aldus Gellius xiii. 14, 3. 

2. Manius Valerius Maximus Corvinus Messalla, consul 
263 B.c. In this year, with his colleague Manius Otacilius 
(or Octacilius) Crassus, he gained a brilliant victory over the 
Carthaginians and Syracusans; the honour of a triumph was 
decreed to him alone. His relief of Messana obtained him the 
cognomen Mes.salla, which remained in the family for nearly 
800 years. To commemorate his Sicilian victory, he caused it 
to be pictorially represented on the wall of the Curia Hostilia, 
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the first example of aa histotkal freieo st Roin& He U said 
idao to have brought the first auii-<dial frcm Ciitana to Rome, 
wImk it was set on a cblumn in the Jmiim, 

Polybius 1 . 16; Died. Sic. issiU. 4;. Zonaras viii. 9; FUny, iVet 
Hiet, viL 60, xxzv. 4 (7). 

KE88ALUN^ VALEBIA, the third wife of the Roman 
emperor Claudius (^.v.). She was notorious for her proflifaqr, 
avarice and ambition, and exercised a complete ascendant 
over her weak-minded husband, with the help Of his afi-powerful 
freedmen. During the absence of Claudius from the city, 
Messallina forced a handsome youth named Gains'Sihus to 
divorce his wife and go through a regular form -of marriage with 
her. The freedqian Maidssus, wai^ by the fate of another 
freedmaa Polybius, who had been put to death fay HessoUuM; 
informed Claudius of what had taken placejaad porsaaded to 
to consent to the remoival of hie wife. She was executedan to 
gardens of LucuUus, vrtiich she fand obtained on the dedth-‘of 
Valetius Asiaticus, who through her machinations had faoen 
condemned on a charge of treason. She was only twenty-six 
years of age. By Claudius she was the mother of the unfortunate 
Britannicus, and of Octavia, wife of Nero. 

See Tacitus, AntuUa, xi. 1-38; Dio. Cassius lx. 14-31; Juvenal vl. 

X. 333, xiv. 331; Suetonius, Claudius', Meiivale, Hist, of 
the Romans under the Empire, ch. 30; A. Stahr, " Agrippina " in 
Bitder aus dein Alterthume, iv. (1865). 

HESSAPn, on ancient tribe which inhabited, in historical 
times, the south-eastern peninsula or “ heel ” of Italy, known 
variously in ancient times as Calabria, Messapia and lapygia. 
Their chief towns were Uzentum, Kudiae, Brundisium and Uria. 
They are mentioned (Herod, vii. 170) as having inflicted a serious 
defeat on the Greeks of Tarentum in 473 b.c. Herodotus adds 
a tradition which links them to the Cretan subjects of “ King 
Minos.” Their language is preserved for us in a scanty group 
of perhaps fifty inscriptions of which only a few contain more 
than proper names, and in a few glosses in ancient writers 
collected by Mommsen ( Vnlerilalische Dialckte, p. 70). Unluckily 
very few originals of the inscriptions are now m existence, 
though some few remain in the museum at I'aranto. The only 
sati.sfactory transcripts arc those given by (1) Mommsen (lac. 
cit.) and by (2) 1 . P. Droop in tlie Annual of the British School 
at Athens (1905-1906), xii. 137, who includes, for purposes of 
comparison, as the reader should be warned, some specimens 
of the unfortunately numerous class of forged inscriptions. A 
large number of the inscriptions collected by Gamurrini in the 
appendice.s to Fabretti's Corpus inscriptionum ilolicarum are 
forgeries, and the text of the rest is negligently reported. It is 
therefore safest to rely on the texts collected by Mommsen, 
cumbered though the)’ arc by the various readings given to him 
by various authorities. In spite, however, of these difficulties 
some farts of considerable importance have been established. 

The inscriptions, so far as it is safe to judge from the copies 
of the older finds and from Droop’s facsimiles of the newer, are 
all in the Tarcntine-lonic alphabet (with [ for ti and f- for h). 
For limits of date 400 150 n.c. may be regarded as approxi¬ 
mately probable; the two most important inscriptions—those of 
Bindisi and Vasto—may perhaps be assigned provisionally to 
the 3rd century n.c. 

Momm.sen’s first attempt at dealing with the inscriptions and 
the language attained solid, if not very numerous, results, chief 
of which were the genitival character of the endings—and 
ihi; and the conjunctional value of indi {loc. cit. 79-84 sqq.). 
Since that time (1850) very little progress has been made. 
There is, in fact, only one attempt known to the present writer 
to which the student can be referred as proceeding upon 
thoroughly scientific lines, that of Profes.sor Alf Torp in Indoger- 
manische Forschungen (1895), v. 195, which deals fully with the 
two inscriptions just mentioned, and practically sum.s up all 
tluit is either certain or probable in the conjectures of his pre¬ 
decessors. Hardly more than a few words can be said to have 
been separated and translated with certainty —kalatoras (masc. 
gen. sing.), “ of a herald ” (written upon a herald's stafi which 
was once in the Naples Museum); aran (arc. siilg.fem.), “arable 
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land mazses, “greater” (neut. acc. sing.), the first two 
syllables of the Latin maiestas; while tepise (3rd sing, aorist 
indie.), “placed ” or “offered and forms corresponding to the 
article (ta- = Greek to) seem also reasonably probable. 

Some phonetic characteristics of the dialect may be regarded 
as quite certain; (i) the change of the original short d to d (as 
in the last syllabic of the genitive kalatoras); (3) of final -<n to -n 
(as in aran); (3) of -hi- -li- -si- respectively to -nn- -tO- and -ss- 
as in dttzohonnes “ Dasonius,” dazohonnihi “ Da.s 5 nii dazetOes, 
gen. dazetOihi “ Daretius, Dazetii,” from the shorter stem dazet-; 
VaUasso for Vtillasio (a derivative from the shorter name Valla)-, 
(4) the loss of final d (as in tepise), and proliably of final t (as in 
-des, perliiips meaning “set,” from the root of Cr. ri'^/at); 
5) the change of original dh to d (anda == Gr. Iv 0 u) and M to A 
ieran = Lat. feranl); (6) -au- before (at least some) consonants 
becomes -d- (Bdsia, earlier /Sneirra). (7) Very great interest 
attaches to the form penkaheh —which Torp very probably 
identifies with the Oscan stem pompaio —wliich is a derivative 
of the Indo-European numeral *pevq e “ 5.” 

If this last identification be correct it woidd show that in 
Messapian (just as in Venetic and Ligurian) the original velars 
were retained as gutturals and not converted into labials, 'i'he 
change of o to 0 is exceedingly interesting as being a phenomenon 
associated with the northern branches of Indo European such 
as Gothic, Albimian and Lithuanian, and not appearing in any 
other southern dialect hitherto known. The Greek ’Aip^xiSiTa 
appears in the form Aprodita (dat. sing. fern.). The use of 
double consonants which has been already pointed out in the 
Messapian inscriptions has been very acutely connected by 
Deecke with the tradition that the same practice was introduced 
at Rome by the poet Ennius who came, from the Messapian town 
Rudiae (Festus, p. *93 M), 

It should be added that the proper names in the inscriptions 
show the regidar Italic system of gentile nomen preceded by a 
personal pracnomen; and that some inscriptions show the inter¬ 
esting feature which appears in the Tables of ITcraclea of a 
erest or coal of arms, such us a triangle or an anchor, peculiar 
to particular families. The same reappears in the lovilac (?.».) 
of Capua and Cumae. 

For further information the student must be re.fomsl I0 the 
sources already mentioned and further to W. Deecke in a series of 
articles in the Jihemtsches Musrum,XTOivi. 570 sc]ci.;7cxxvu, 373 sqq.; 
xl, 1,11 sqq.; xlii. 330 sqq.; S. Bugge, IScizctiberqcri, lieUrage, vol. rti. 
A newly discovered inscription has iK'cn published by L. Ceci, 
Nalisie deg't Scavi (rooK), p. So; and one or two others are recorded 
by Professor V'lola, ibui. l8H.(, p. 138 sqq. and iaOiornate dc-gli Scavi 
di Pompei, vol. 4 (1878), pp. 70 sqq. The place-names of the district 
are collected by K. S. Conway, The liaiio Dialects, p. 31; for the 
Tarentine-Ionic alphabet see ibid ii. 461. 

For a discussion of the important ethnological question of the 
origin of the Messapians see W. Helbig, Hermes, xi. 337; P. 
Kretschmer, Einletiung in die Geschichie der gricchischen Spraehe, 
pp. 303 sqi)., 373 sqq.; H. Hirt, Vie sprachliche Stcllung der Illvrischen 
{Festschrift fur H. Kiepert, pp. 179-18S). Kefcrcncc should also 
be made to the discussion of their relation to liie Vencti by C. Pauli 
in Die Veneter, p. 41J sqq., especially p. 437; and also to R. S. 
Conway, ItaJic Dialects, i. 15. (K. S. C.) 

HESSENE, an ancient Greek city, the capital of Messenia, 
founded hy Epominondas in 369 n.c., after the battle of LeuetrA 
and the first Theban invasion of the Peloponnese. The town 
was built hy the combined Theban and Argive armies and the 
exiled Messenians who had been invited to return and found a 
state which should be independent of Spartan rule. The site 
was chosen hy Epaminondas and lay on the western slope of 
the mountain which dominates the Messenian plain and nil- 
minates in the two peaks of Ithome and Eua. The former of 
these (2630 ft.) served as the acropolis, and was included within 
the same system of fortifications as the lower city. Messene 
remained a place of some importance under the Romans, but 
we hear nothing of it in medieval times and now the hamlet of 
Mavromati occupies a small part of the site. 

Pausanias has left us a description of the city (iv. 31-33), its 
chief temples and statues, its springs, its market-place and 
gymnasium, its place of sacrifice (Upofii'mor), the tomb of the 
hero Aristomenes (q.v.) and the temple of Zeus Ithomatas on the 
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I summit of the acropolis with a statue by the famous Argive 
I sculptor Ageladas, originally made for the Messenian helots 
who had settled at Naupoctus at the close of the third Messenian 
War. But what chiefly excited his wonder was the strength of 
its fortifications, which excelled all those of the Greek world. Of 
the wall, some 5^ m. in extent, considerable portions yet 
remain, especially on the north and north-west, and almost the 
entire circuit can still be traced, affording the finest extant 
example of Greek fortification. The wall is flanked by towers 
about 31 ft. high set at irregular intervals: these have two 
storeys with loopholes in the lower and windows in the upper, 
and are entered by doors on a level with the top of the wall which 
is reached by flights of step.s. Of the gates only two can be 
located, the eastern or Laconian, situated on the eastern side 
of the saddle uniting Ithome and Eua, and the northern or 
Arcadian gate. Of the former but little remains: the latter, 
however, is excellently preserved and consists of a circular 
court about 20 yds. in diameter with inner and outer gates, 
the latter flanked by square towers some ii yds. apart. The 
lintel of the inner gate was formed by a single stone 18 ft. 
8 in. in length, and the ma.snnry of the circular court is of 
astoni.sliing beauty and accuracy. The other buildings which 
can be identified are the theatre, the stadium, the council 
chamber or Boulcuterion, and the propylacum of the market, 
while on the shoulder of the mountain are the foundations of 
a small temple, probably that of Artemis Laphria. 

See E. Curtius, Peloponnesos, ii. 13R sqq.; W. M. Leake, Travels in 
the Morea, 1. .qCki sqq.; J. G. Frazer, Pausanias',s Description of 
Greece, iii. 429 sqq.; V’. G. Clark, Peloponnese, 232 sqq.; A. Blouel, 
l-.xpeJ. sclent, de Alorre : Anlutnlure, i. 37-43, Plates 38-47; K. P, 
Bolilaye, Kechrrchi's gi’ogr. .stir les mines de la Morfe, 107 wjq.; C. 
Balkan, Geogruphie von Griechenland, ii. 163 sqq. (M. N. T.) 

MESSENIA (Gr. Mnrtrrjn) or Mco-in^ei'u), the S.W. district 
of the Peloponnese, bounded on the E. by Mt Taygetus, on the 
N. by the river Neda and the Arcadian Mountains, on the S. 
and W. by the .sea. Its area is some 825,000 acres, considerably 
less than that of Shropshire or Wiltshire. Historically and 
economically its most important part is the great plain, 
consisting of two distinct portions, watered by the river Paniisus 
(mod. Pimatzu) and its affluents. This is the most fertile tract 
in Greece, and at the present day produces oranges, citrons, 
almonds, figs, grapes and olives in great abundance and of 
excellent qualil)’. The plain is bounded on the north by the 
Notuian Mountains (mod. TetrAsi, 5210 ft.) and their westerly 
extension, on the west hy the mountains of Gyparissia (4000 ft.), 
a southern continuation of which forms the south-west peninsula 
of the Morea, attaining its greatest height in Mt Mathia (mod. 
Lykodinio, 3ifx5 ft.). Off the south coast of this penin.sula 
lie the three Ocnussac islands and the islet of Thegunussa 
(Venetiko). In spite of its long coast-line, Messenia lias no good 
harbours except the Bay of Pylos (Navarino), and has never 
played an important port in Greek naval history. 

The earliest inhabitants of Messenia are said to have been 
Pclasgians and Lelcgcs (qq.v.), of whom the latter had their 
capital at Andania. Then came an Aeolo-Minyan immigration, 
which apparently extended to Messenia, though the i’ylos of 
Nestor dmost certainly lay in 'J'riphylia, and not at the site 
which in historic times bore that name. In the Homeric poem# 
eastern Messenia is represented as under the rule of Mcnclaus 
of Sparta, while the western coast is under the Ncleids of Pylos, 
but after Menelaus's death the Messenian frontier was pushed 
eastwards as far as Taygetus. A body of Dorians under 
Cresphontes invaded the country from Arcadia, and, taking as 
their capital Stenyclarus in the northern plain, extended first 
their suzerainty and then their rule over the whole district. Tlie 
task apparently proved an easy one, and the Dorians blending 
with the previous inhabitants produced a single Messenian race 
with a strong national feeling. But the fertility of the soil, 
the warm and genial climate, the mingling of races and the 
absence of opposition, combined to render the Messenians no 
match for their hardy and warlike neighbours of Sparta. War 
broke-out—in consequence, it was said, of the murder of the 
Spartan king Teleclus by the Messenians—^which, in spite of 
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had a great success in Loodiui. Besides conducting for some 
years at . the Opira Comique in Paris, Hiessager’s services .were 
also secured in London in 1901 and later years as one of the 
directors of the Co vent Garden, opera. 

MSSSAUA COHVINDS. MABCUS VALBBIDS (64 a.c.-A.D.'S), 
Roman general, author and patron of' literature and art. He 
was educated partly at Athens,.together with Horace and the 
younger Cicero. In early life he became attached to,republican 
principles, which he never abandoned, although he avoided 
o£Eending Augustus by too open an expression of them. He 
moved ^t the title of pater patriae sh^d be bestowed upon 
Augustus, and yet resigned the impointmoit of piaefect of 
the city after six days’ tenure of office,, because it was opposed 
to bis ideas of constituticmalism. la 43 B.C. he was prosmbed, 
but managed to escape to the camp of Brutus and Cassius. 
After the battle of P^ppi ^4s) he went over to Antony, but 
subsequently transferred his support to Octavian. In 31 
Messalla was appointed consul in place of Antony, and took 
part in the battle of Actium. He subsequently held commands 
in the East, and suppressed the revolted Aquitanians; for this 
latter feat he celebrated a triumph in 37. 

Messalla restored the road between Tusculum and Alba, and 
many handsome buildings were due to his initiative. His 
influence on literature, which he encouraged after the manner 
of Maecenas, was considerable, and the group of literary persons 
whom he gathered round him—including Tibullus, Lygdamus 
and the poet Sulpicia—has been called “ the Messalla circle.” 
With Horace and Tibullus he was on intimate terms, and Ovid 
expresses his gratitude to him as the first to notice and encourage 
his work. The two panegyrics by unknown authors (one 
printed among the poems of Tibullus as iv. 1, the other included 
in the Calalepton, the collection of small poems attributed to 
Virgil) indicate the esteem in which he was held. Messalla was 
himself the author of various works, all of which are lost. They 
included Memoirs of the civil wars after the death of Caesar, 
used by Suetonius and Plutarch; bucolic poems in Greek; 
translations of Greek speeches; occasional satirical and erotic 
verses; essays on the minutiae of grammar. As on orator, he 
followed Cicero instead of the Atticizing school, but his style 
was affected and artificial. Later critics considered him superior 
to Cicero, and Tiberius adopted him as a model. Late in life 
he wrote a work on the great Roman families, wrongly identified 
with an extant poem De progmir August! Caesaris bearing the 
name of Messalla, but really a 15th-century production. 

Mnnr)graphs by L. Wiese (Berlin, 1829), J. M. Valeton (Groningen, 
1874), L. Fontaine (Versailles, 1878); H. Schulz, De M. I', acliifc 
(1886); "Messalla in Aquitaniaby J. P. Postgalc in Clussical 
Iteview, March 190-5; W. Y. Sellar, tinman Poets 0/ the Augustan 
Age. Horace and the Elegiac. Poets (Oxlorcl, 1892), pp. 215 and 221 
to 25S; the spurious poem ed. by R. Mecenate (ibzo). 

Two other members of this distinguished family of the Vidcrian 
gens may be mentioned :— 

1. Marcus Valerius Messalla, father of the preceding, 
consul in 53 B.c. He was twice accused of illegal practices 
in connexion with the elections; on the first occasion he was 

acquitted, in spite of his obvious guilt, through the cloc|uence 
of liis uncle Quintus Hortensius; on the second he was con¬ 
demned. He took the side of Caesar in the civil war. Nothing 
appears to be known of his later history. He was augur for 
fifty-five years and wrote a work on the science of divination. 

Cicero, Ad Earn. vi. 18, viii. 4, ad Atticum, iv. lO; Wo Ca-s.sius xl. 
17, 4j; Betlum africanum, 28; Macrobius, Saturnalia, i. y, 14; 
Aldus Gellius xiii. 14, 3. 

2. Manius Valerius Maximus Corvinus Messalla, consul 
263 B.c. In this year, with his colleague Manius Otacilius 
(or Octacilius) Crassus, he gained a brilliant victory over the 
Carthaginians and Syracusans; the honour of a triumph was 
decreed to him alone. His relief of Messana obtained him the 
cognomen Mes.salla, which remained in the family for nearly 
800 years. To commemorate his Sicilian victory, he caused it 
to be pictorially represented on the wall of the Curia Hostilia, 
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the first example of aa histotkal freieo st Roin& He U said 
idao to have brought the first auii-<dial frcm Ciitana to Rome, 
wImk it was set on a cblumn in the Jmiim, 

Polybius 1 . 16; Died. Sic. issiU. 4;. Zonaras viii. 9; FUny, iVet 
Hiet, viL 60, xxzv. 4 (7). 

KE88ALUN^ VALEBIA, the third wife of the Roman 
emperor Claudius (^.v.). She was notorious for her proflifaqr, 
avarice and ambition, and exercised a complete ascendant 
over her weak-minded husband, with the help Of his afi-powerful 
freedmen. During the absence of Claudius from the city, 
Messallina forced a handsome youth named Gains'Sihus to 
divorce his wife and go through a regular form -of marriage with 
her. The freedqian Maidssus, wai^ by the fate of another 
freedmaa Polybius, who had been put to death fay HessoUuM; 
informed Claudius of what had taken placejaad porsaaded to 
to consent to the remoival of hie wife. She was executedan to 
gardens of LucuUus, vrtiich she fand obtained on the dedth-‘of 
Valetius Asiaticus, who through her machinations had faoen 
condemned on a charge of treason. She was only twenty-six 
years of age. By Claudius she was the mother of the unfortunate 
Britannicus, and of Octavia, wife of Nero. 

See Tacitus, AntuUa, xi. 1-38; Dio. Cassius lx. 14-31; Juvenal vl. 

X. 333, xiv. 331; Suetonius, Claudius', Meiivale, Hist, of 
the Romans under the Empire, ch. 30; A. Stahr, " Agrippina " in 
Bitder aus dein Alterthume, iv. (1865). 

HESSAPn, on ancient tribe which inhabited, in historical 
times, the south-eastern peninsula or “ heel ” of Italy, known 
variously in ancient times as Calabria, Messapia and lapygia. 
Their chief towns were Uzentum, Kudiae, Brundisium and Uria. 
They are mentioned (Herod, vii. 170) as having inflicted a serious 
defeat on the Greeks of Tarentum in 473 b.c. Herodotus adds 
a tradition which links them to the Cretan subjects of “ King 
Minos.” Their language is preserved for us in a scanty group 
of perhaps fifty inscriptions of which only a few contain more 
than proper names, and in a few glosses in ancient writers 
collected by Mommsen ( Vnlerilalische Dialckte, p. 70). Unluckily 
very few originals of the inscriptions are now m existence, 
though some few remain in the museum at I'aranto. The only 
sati.sfactory transcripts arc those given by (1) Mommsen (lac. 
cit.) and by (2) 1 . P. Droop in tlie Annual of the British School 
at Athens (1905-1906), xii. 137, who includes, for purposes of 
comparison, as the reader should be warned, some specimens 
of the unfortunately numerous class of forged inscriptions. A 
large number of the inscriptions collected by Gamurrini in the 
appendice.s to Fabretti's Corpus inscriptionum ilolicarum are 
forgeries, and the text of the rest is negligently reported. It is 
therefore safest to rely on the texts collected by Mommsen, 
cumbered though the)’ arc by the various readings given to him 
by various authorities. In spite, however, of these difficulties 
some farts of considerable importance have been established. 

The inscriptions, so far as it is safe to judge from the copies 
of the older finds and from Droop’s facsimiles of the newer, are 
all in the Tarcntine-lonic alphabet (with [ for ti and f- for h). 
For limits of date 400 150 n.c. may be regarded as approxi¬ 
mately probable; the two most important inscriptions—those of 
Bindisi and Vasto—may perhaps be assigned provisionally to 
the 3rd century n.c. 

Momm.sen’s first attempt at dealing with the inscriptions and 
the language attained solid, if not very numerous, results, chief 
of which were the genitival character of the endings—and 
ihi; and the conjunctional value of indi {loc. cit. 79-84 sqq.). 
Since that time (1850) very little progress has been made. 
There is, in fact, only one attempt known to the present writer 
to which the student can be referred as proceeding upon 
thoroughly scientific lines, that of Profes.sor Alf Torp in Indoger- 
manische Forschungen (1895), v. 195, which deals fully with the 
two inscriptions just mentioned, and practically sum.s up all 
tluit is either certain or probable in the conjectures of his pre¬ 
decessors. Hardly more than a few words can be said to have 
been separated and translated with certainty —kalatoras (masc. 
gen. sing.), “ of a herald ” (written upon a herald's stafi which 
was once in the Naples Museum); aran (arc. siilg.fem.), “arable 
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aftver realized in k^)erfect Icingship of the past. Tlws tte 
Builnu were necesaaitly viewed as prophetic; aad'i&eantiiiu,in 
accordance with tibp common Hetmw representation of ideal 
things as existing in heaven^ the true king remains hidden with 
God. The stepsby which this result was reached must, however, 
be considered m detail. 

The hope of the advent of an ideal king was only one feature 
of that larger hope of the salvation of Israel from all evils, 
which was constantly held forth by all the prophets, from the 
ti me when the seers of the 8th century b.c. proclaimed that the 
true conception of Yahweh’s relation to His people could become 
a practical reality only through a great deliverance following 
a sifting judgment of the most terrible kind. The idea of a 
judgment .so severe as to render possible an entire breach witli 
the guilty past is common to all the prophets, but is expressed 
in a great variety of forms and images. As a rule the prophets 
directly connect the final restoration with the removal of the 
sins of their own age; to Isaiah the lost troubles are those of 
Assyrian invasion, to Jeremiah the restoration follows on the 
exile to Babylon, to Daniel on the overthrow of the Greek 
monarchy. But all agree in giving the central place to the 
realization of a real effective kingship of Yahweh; in fact the 
conception of the religious subject as the nation of Israel, with 
u national organization under Yahweh as king, is common to 
the whole Old Testament, and connects prophecy proper with 
the so-called Messianic psalms and similar passages which .speak 
of the religious relations of the Hebrew commonwealth, the 
religious meaning of national institutions, and so necessarily 
contain ideal elements reaching beyond the empirical present. 
All such passages arc. frequently called Messianic; but the term 
is more properly reserved as the specific designation of one 
particular brani-h of the Hebrew hope of salvation, which, 
becoming prominent in post-canoni<'al Judaism, used the 
name of the Messiah as a tecdmical term (which it never is 
in the Old Testament), and exercised a great influence on 
New Testament thought—the term “the Christ” (oxp'oros) 
Ireing itself nothing more than the translation of ‘ the 
Messiah.” 

In the period of the Hebrew monarchy the thought that 
Yahweh is the divine king of Israel was associated with the 
conception that the human king reigns by right only if he reigns 
by commission or “ unction ” from Him. Sucluwas the theory 
of the kingship in Ephraim as well as in Judah (Deut. xxxiii.; 
2 Kings ix. 6), till in the decadence of the northern state Amos 
(ix. 11) foretold^ the redintegration of the Davidic kingdom, 
and Hosea (iii. 5; viii. 4) expressly associated a similar prediction 
with the condemnation of the kingship of Ephraim as illegitimate. 
So the great Judaean prophets of the 8tl\ century connect the. 
salvation of Israel with the rise of a Davidic king, full of ^'ahweh's 
Spirit, in whom all the energies of Yahweh’s transcendental 
kingshipare as it were incarnate (Isa.ix.h .scq.; xi.i seq.; Mirah v.). 
This conception, however, is not one of the constant elements 
of prophecy; other prophecies of Isaiah look for the decisive 
interposition of Yahweh in the crisis of history without a kingly 
deliverer. Jeremiah again speaks of the future David or 
righteous sprout of David's stem (xxiii. 5 seq.; xxx. 9) and 
Ezekiel uses similar language (xxxiv., xxxvii.); but that such 
passages do not nece.ssarily mean more than that the.Davidic 
dynasty shall be continued in the time of restoration under 
worthy princes seems clear from the way in which Ezekiel 
speaks of the prince in chs. xlv., xlvi. As yet we have no 
fixed doctrine of a personal Messiah, but only material from 
which such a doctrine might be drawn. The religious view of 
the kingsitip.is still essentially the same as in 2 Sam. vii., where 

’ Most reespt critics regard Amos ix. 9-15 a.s a later addition, and 
the same view is held by Nowack, Harper and others respecting 
Hos. iii. 5, though on grounds which seem questionable. Isa. 
ix. 1-7, xi. 1 sqq. are held by Hackmann, Cheync, Marti, and 
other critics to be post-exilian. Puhm and others hold that they 
are genuine. It may be' admitted tliat Isa. xi. i seq. might be held to 
be contemporary with Isa. Iv. 3, 4, and to refer to Zerubbabel. 
Cf. Hag:gai ii. 21-23, composed seventeen years afterwards. Mic. v. 
tS can with difficulty be regarded as genuine. 


the ondltta duration of the Davidic dynasty is set totfa u port 
of'Yidiweh’s.plMi. ' 

'n»re are other ports of the (Md Testament— notaUy i Soni 
xii. (bdiongiiig to the later sfi'ofwm)— in which the very 
existence of a human kingship is rqwesent^ as a departure from 
the theocratic ideal, and after the enle, when the monarchy 
had come to an end, we find pictures of the latter days in which 
its restoration has no place. Such is the great prophecy of 
Isa. xl.-xlviii., in which Cyrus is theanointed of Yahweh. So too 
there is no allusion to a human kingship in Joel or in Malachi; 
the old forms of the Hebrew state were broken, and religious 
hopes expressed themselves in other shapes.** In the book of 
Daniel it is collective Israel that, under the symbol of a “ son of 
man,” receives the kingdom (vii. 13,18, 22, 27). 

Meantime, however, the decay and ultimate silence of the liv¬ 
ing prophetic word concurred with prolonged political servitude 
to produce an important change in Hebrew religion. To the 
prophets the kingship of Yahweh was not a mere ideal, but an 
actual reality. Its full manifestation indeed, to the eye of sense 
and to the unbelieving world, lay in the future; but true faith 
found a present stay in the sovereignty of Yahweh, daily 
exhibited in providence and interpreted to each generation hy 
the voice of the prophets. And, while Yahweh’s kingship was 
a living and present fact, it refused to be formulated in fixed 
invariable shape. 

But w'hen the prophets were succeeded by the scribes, the 
interpreters of the written word, and the yoke of foreign oppres¬ 
sors rested on the land, Yahwch’s kingship, which presupposed 
a living nation, found not even the most inadequate expression 
in daily political life. Yahweh was still the lawgiver of Israel, 
but His law was written in a book, and He was not present to 
administer it. He was still the hope of Israel, but the hope 
too was only to be read in books, and these were interpreted 
of a future which was no longer the ideal development of fonxs 
already at work, but wholly new and supernatural. Thepresent 
was a blank, in which religious duty was summed up in patient 
obedience to the law and penitent submission to the Divine 
chastisements. The scribc.s were mainly busied with the law; 
but no religion can .subsist on mere law; and the systematization 
of the prophetic hopes, and of those more ideal parts of the 
other sacred literature which, because ideal and dissevered from 
the present, were now set on one line with the prophecies, went 
on side by side with the systematization of the law, by means of a 
harmonistir exegesis, which sought to gather up every prophetic 
image in one grand panorama of the issues of Israel’s and the 
world’s history. The beginnings of this process can probably 
be traced within the canon itself, in the book of Joel and the 
last chapters of Zechariah; “ and, if this be so, we see from Zeeh. 
ix. that the picture of the ideal king claimed a place in such 
constructions. The full development of the method belongs, 
however, to the post-canonical literature, and was naturally 
much less regular and rapid than the growth of the legal tradi¬ 
tions of the scribes. It was in crises of national anguish that 
men turned most eagerly to the prophecies, and sought to 
construe their teachings as a promise of speedy deliverance (see 
AroCAtYPTic Literature). But these books, however influen¬ 
tial, had no public authority, and when the yoke ol oppression 
was lightened hut a little their enthusiasm lost much of its 
contagious power. It is not therefore safe to measure the 
general growth of eschatological doctrine by the apocalyptic- 
books, of which Daniel alone attained a canonical position. In 
the Apocrypha eschatology has a relatively small place; bzitAte 
is enough to show that the hope of Israel was never fop^ten, 
and that the imagery of the prophets was acceptMAi-with ijl 
literalness not contemplated by the prophets themselves, (wilf 

It was, however, only very gradually that the figure 
of the Messiah acquired the prominence which they\^!|^i^|^ 
The hopes which Haggai and Zechariah connect with-tne nome of 
Zerubbabel, a descendant of David, hardly form an exception to this 
statement. There may even bo a reference to him in Isa. Iv. 3, 4. 

’ See Stadc’s articles " Deuterozacharja," Z. f, A.-Tliche Wtss., 
1881-1882. Cf. Dan. ix. 2 for the use of the older pn q ibecieB 
in the solution of new problems of faith. 
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of the Tai^uttas. lit the vttjr divdopoa techatology of i^ei 
they are, as we have seen, altogether, wanting, and in' the 
Apocryjjha, both before wd after the Maccabean revival, the 
everlasting throne of David’s house is a mere historical reminis¬ 
cence (Ecclus. xlvii. II; I Macc. ii. 57). So long as the ware 
of mdependence occupied the Palestinian Jews, and theHasmo- 
naean sovereignty promised a measure of independence and 
felicity under the law, the hope that connected itself with the 
house of David was not likely to rise to fresh life, especially as a 
considerable proportion of the not very numerous passages of 
Scripture which speak of the ideal king might with a little 
strainmg be applied to the rising star of the new dynasty (cf. 
I Macc. xiv. 4-15). It is only in Alexandria, where the Tews 
were stiU subject to the yoke of the Gentile, that at this time 
\c. 140 B.c.) we find the oldest Sibylline verses (iii. 6^2 seq ) 
proclaiming the approach of the righteous king whom G^id shall 
raise up from the East (Isa. xli. 2^ The name Messiah is still 
lacking, and the central point of the prophecy is not the reign of 
the deliverer but the subjection of all nations to the law and the 
Temple.* 

Witli tlie growing weakness and corruption of the Hasmonaean 
princes, and the alienation of a large part of the nation from 
their cause, the hope of a better kingship begims to appear in 
Jimaea also; at first darkly shadowed forth in the Book of Enoch 
(chap, xc.), where the white steer, the future leader of God’s 
herd after the deliverance from the heathen, stands in a certain 
contrast to the actual dynasty (the homed lambs); and then much 
more clearly, and lor the first time with use of the name Mcssiiih 
in the Psalter of Solomon, the chief document of the protest of 
Pharisaism against its enemies the later Hasmonaeans. The 
struggle between the PharLsees and Sadducces, between the party 
of the scribes and the aristocracy, wa.s a struggle for mastery 
tetween a secularized hierarchy whose whole interests were 
those of their own selfish politics, and a party to which God 
and the exact fulfilment of the law according to the scribes 
were all m all. This doctrine had grown up under Persian and 
Grecian rule, and no government that possessed or aimed at 
fsihtical independence could possibly show constant deference 
to the punctilios of the schoolmen. The Pharisees themselves 
could not but sfie that their principles were politically impotent ’ 
the inost scrupulous obsenrance of the Sabbath, for example 
—and this was the culminating point of legality—could not 
thrust back the heathen. Thus the party of the scribes, when 
they came into conflict with an active political power, which at 
the same time claimed to represent the theocratic interests of 
Israel, were oompelled to lav fresh stress on the doctrine that the 
true deliverance of Israel must come from God. 

But now the Jews were a nation once more, and national ideas 
came to the front. In the Hasmonaean sovereignty these ideas 
took a politiail form, and the result was the secularization 
of the kingdom of God for the sake of a harsh and rapacious 
aristocracy. 'The nation threw itself on the side of the Pharisee.s; 
not in the spirit of punctilious legalism, hut with the ardour of 
a national enthusiasm dweived in its dearest hopes, and turning 
for help from the delusive kingship of the Hasmonaeans to the 
tftie kmgship of Y^weh, and to His vicegerent the king of 
J)avid’s house. It is in (his connexion that the doctrine and 
name of the Messiah appear in the Psalter of Solomon. The 
eternal kingship of the house of David, so long forgotten, is 
seized on as the proof that the Hasmonaeans have no divine right. 

" Thou, Lord, art our king for ever and ever. . . . Thou didst 
choose David a-s king over Israel, and .swarcst unto him concerning 
his seed lor ever that his kingship should never fail before Thee 
And lor our sms sinnens (the Hasmonaeans) have risen up over us 
taking with force the kingdom which Thou didst not promise to 
them, profaning the throne of David in their pride. But Thou O 
I.ord, will cast them down and root out their seed from the land 
When a man not of our race (Pompey) rises up against them . ’ 

DehoW, O Lord, and raise up their king the Son of David at the time 
that ITiou hast appointed, to reign over Israel Thy servant; and gird 
him with strength to crush unjust rulers; to cleanse Jerusalem from 
tne h eathen that tread it under foot, to cast out sinners from Thy 
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come to see his glory and bnng the weary eons of Zion as gifts 

crowed him for he is over them a righteous king taught of God. 
In his days there shall be no unrighteousness in their midst; for 
they are aU holy and their king the anointed of the Lord (rpi»X 
Kiftot, mistranslation of nin' rWO).~PsaU. Sol. xvii. 

This conception is traced in lines too firm to be those of a 
first essay; it had doubtless grown up as an integral part of the 
religious protest against the Hasmonaeans. And while the 
polemical motive is obvious, and the argument from prophecy 
against the legitimacy of a non-Davidic dynasty is quite m the 
manner of the scribes, the spirit of theocratic fervour which 
inspires the picture of the Messiah is broader and deeper than 
their narrow legalism. In a word, the Jewish doctrine of the 
Mtssiah marks the fusion of Pharisaism with the national 
I religiou.s feeling of the Maccabean revival. This national feeling 
I Romans as well as deliverance from 

the badducee aristocracy, agmn sets the idea of the kingship 
rather than that of resurrection and individual retribution in 
Uie central place. Henceforward the doctrine of the Messiah 
is the centre of piyular hope and the object of theological 
culture. 1 he New Testament is the best evidence of its influence 
on the ma.sses (see especially Matt. xxi. 9); and the exegesis 
of the largun'S, which in its begmnings doubtle.ss reaches back 
before the lime of Christ, shows how it was fo.stered by the 
Rabbins and preached m the synagogues." Its diffusion far 
beyond I alestme, and in rirdes least accessible to such ideas is 
proved by the fact that Philo himself (De f,raem. et poen. S ifi) 
gives a Messianic interpretation of Num. xxiv. 27 (LXX) It 
must not indeed be supposed that the. doctrine was as yrt the 
undisputed part of Hebrew faith which it became when the fall 
ol the state and the antithesis to Christianity threw all Jewish 
thought into the lines of the Pharisees. It has, for examnte 
no place in the Assumption of Moses or the Book of JubiUes’ 
But, as tho fatal struggle with Rome became more and more 
imminent, the wchatological hopes which increasingly absorbed 
the Hebrew mind all group themselves round the person of 
the Messiah In the later parts of the Book of Enoch (the 

tiilnmiT ^ d**y of the Messiah 

identified with Dimiel’.s “Son of Alan") stands in the fore¬ 
front of the eschatological picture. Josephu.s (JS. f. vi, c & a\ 
testifies tliat the belief in the immediate appearance oV the 
Mes.sianic king gave the chief impulse to the war that ended in 
the destruction of the Jewish slate; after the fall of the Temple 
the last apocalypses (Baruch, 4 Ezra) still loudly proclaim the 
near victory of the Ckid-sont king; and Bar Cochehas, the leader 
of the revolt ag.ainst Hadrian, was actually greeted as the 
Messiah by Rabbi Aqiba (cf. Luke xxi. 8). These hopes were 
again quenched in blood; tho politiral idea of the Messiah the 
restorer of the Jewish stale, still fmd.s utterance in the daily 
prayer of every Jew (the Esre), and is enshrined in 

till, systeni of Rabbmiral theology; but its liittorical significance 
was buried in the ruins of Jerusalem." “ 


' 111 Sibyll. iii. 775, tniif must undoubtedly be read for Mr. 
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•’ False Messiahs have continued from time to time to aonear 
d ions the Jews. Such was Serenus of Syria (r. 720 a d 1 
aft(.r, Messianic hopes were active at the time of the tall of the 
Oinayyads, and led 1o a serious risinij under Atm ‘Tea t r u 
who called himself forerunner of theVessi-.h i * 

vea™' the coming of the ^Messiah for t,oi to 
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penance: and throughout the r6th century the Jews weV^uch 
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aftver realized in k^)erfect Icingship of the past. Tlws tte 
Builnu were necesaaitly viewed as prophetic; aad'i&eantiiiu,in 
accordance with tibp common Hetmw representation of ideal 
things as existing in heaven^ the true king remains hidden with 
God. The stepsby which this result was reached must, however, 
be considered m detail. 

The hope of the advent of an ideal king was only one feature 
of that larger hope of the salvation of Israel from all evils, 
which was constantly held forth by all the prophets, from the 
ti me when the seers of the 8th century b.c. proclaimed that the 
true conception of Yahweh’s relation to His people could become 
a practical reality only through a great deliverance following 
a sifting judgment of the most terrible kind. The idea of a 
judgment .so severe as to render possible an entire breach witli 
the guilty past is common to all the prophets, but is expressed 
in a great variety of forms and images. As a rule the prophets 
directly connect the final restoration with the removal of the 
sins of their own age; to Isaiah the lost troubles are those of 
Assyrian invasion, to Jeremiah the restoration follows on the 
exile to Babylon, to Daniel on the overthrow of the Greek 
monarchy. But all agree in giving the central place to the 
realization of a real effective kingship of Yahweh; in fact the 
conception of the religious subject as the nation of Israel, with 
u national organization under Yahweh as king, is common to 
the whole Old Testament, and connects prophecy proper with 
the so-called Messianic psalms and similar passages which .speak 
of the religious relations of the Hebrew commonwealth, the 
religious meaning of national institutions, and so necessarily 
contain ideal elements reaching beyond the empirical present. 
All such passages arc. frequently called Messianic; but the term 
is more properly reserved as the specific designation of one 
particular brani-h of the Hebrew hope of salvation, which, 
becoming prominent in post-canoni<'al Judaism, used the 
name of the Messiah as a tecdmical term (which it never is 
in the Old Testament), and exercised a great influence on 
New Testament thought—the term “the Christ” (oxp'oros) 
Ireing itself nothing more than the translation of ‘ the 
Messiah.” 

In the period of the Hebrew monarchy the thought that 
Yahweh is the divine king of Israel was associated with the 
conception that the human king reigns by right only if he reigns 
by commission or “ unction ” from Him. Sucluwas the theory 
of the kingship in Ephraim as well as in Judah (Deut. xxxiii.; 
2 Kings ix. 6), till in the decadence of the northern state Amos 
(ix. 11) foretold^ the redintegration of the Davidic kingdom, 
and Hosea (iii. 5; viii. 4) expressly associated a similar prediction 
with the condemnation of the kingship of Ephraim as illegitimate. 
So the great Judaean prophets of the 8tl\ century connect the. 
salvation of Israel with the rise of a Davidic king, full of ^'ahweh's 
Spirit, in whom all the energies of Yahweh’s transcendental 
kingshipare as it were incarnate (Isa.ix.h .scq.; xi.i seq.; Mirah v.). 
This conception, however, is not one of the constant elements 
of prophecy; other prophecies of Isaiah look for the decisive 
interposition of Yahweh in the crisis of history without a kingly 
deliverer. Jeremiah again speaks of the future David or 
righteous sprout of David's stem (xxiii. 5 seq.; xxx. 9) and 
Ezekiel uses similar language (xxxiv., xxxvii.); but that such 
passages do not nece.ssarily mean more than that the.Davidic 
dynasty shall be continued in the time of restoration under 
worthy princes seems clear from the way in which Ezekiel 
speaks of the prince in chs. xlv., xlvi. As yet we have no 
fixed doctrine of a personal Messiah, but only material from 
which such a doctrine might be drawn. The religious view of 
the kingsitip.is still essentially the same as in 2 Sam. vii., where 

’ Most reespt critics regard Amos ix. 9-15 a.s a later addition, and 
the same view is held by Nowack, Harper and others respecting 
Hos. iii. 5, though on grounds which seem questionable. Isa. 
ix. 1-7, xi. 1 sqq. are held by Hackmann, Cheync, Marti, and 
other critics to be post-exilian. Puhm and others hold that they 
are genuine. It may be' admitted tliat Isa. xi. i seq. might be held to 
be contemporary with Isa. Iv. 3, 4, and to refer to Zerubbabel. 
Cf. Hag:gai ii. 21-23, composed seventeen years afterwards. Mic. v. 
tS can with difficulty be regarded as genuine. 


the ondltta duration of the Davidic dynasty is set totfa u port 
of'Yidiweh’s.plMi. ' 

'n»re are other ports of the (Md Testament— notaUy i Soni 
xii. (bdiongiiig to the later sfi'ofwm)— in which the very 
existence of a human kingship is rqwesent^ as a departure from 
the theocratic ideal, and after the enle, when the monarchy 
had come to an end, we find pictures of the latter days in which 
its restoration has no place. Such is the great prophecy of 
Isa. xl.-xlviii., in which Cyrus is theanointed of Yahweh. So too 
there is no allusion to a human kingship in Joel or in Malachi; 
the old forms of the Hebrew state were broken, and religious 
hopes expressed themselves in other shapes.** In the book of 
Daniel it is collective Israel that, under the symbol of a “ son of 
man,” receives the kingdom (vii. 13,18, 22, 27). 

Meantime, however, the decay and ultimate silence of the liv¬ 
ing prophetic word concurred with prolonged political servitude 
to produce an important change in Hebrew religion. To the 
prophets the kingship of Yahweh was not a mere ideal, but an 
actual reality. Its full manifestation indeed, to the eye of sense 
and to the unbelieving world, lay in the future; but true faith 
found a present stay in the sovereignty of Yahweh, daily 
exhibited in providence and interpreted to each generation hy 
the voice of the prophets. And, while Yahweh’s kingship was 
a living and present fact, it refused to be formulated in fixed 
invariable shape. 

But w'hen the prophets were succeeded by the scribes, the 
interpreters of the written word, and the yoke of foreign oppres¬ 
sors rested on the land, Yahwch’s kingship, which presupposed 
a living nation, found not even the most inadequate expression 
in daily political life. Yahweh was still the lawgiver of Israel, 
but His law was written in a book, and He was not present to 
administer it. He was still the hope of Israel, but the hope 
too was only to be read in books, and these were interpreted 
of a future which was no longer the ideal development of fonxs 
already at work, but wholly new and supernatural. Thepresent 
was a blank, in which religious duty was summed up in patient 
obedience to the law and penitent submission to the Divine 
chastisements. The scribc.s were mainly busied with the law; 
but no religion can .subsist on mere law; and the systematization 
of the prophetic hopes, and of those more ideal parts of the 
other sacred literature which, because ideal and dissevered from 
the present, were now set on one line with the prophecies, went 
on side by side with the systematization of the law, by means of a 
harmonistir exegesis, which sought to gather up every prophetic 
image in one grand panorama of the issues of Israel’s and the 
world’s history. The beginnings of this process can probably 
be traced within the canon itself, in the book of Joel and the 
last chapters of Zechariah; “ and, if this be so, we see from Zeeh. 
ix. that the picture of the ideal king claimed a place in such 
constructions. The full development of the method belongs, 
however, to the post-canonical literature, and was naturally 
much less regular and rapid than the growth of the legal tradi¬ 
tions of the scribes. It was in crises of national anguish that 
men turned most eagerly to the prophecies, and sought to 
construe their teachings as a promise of speedy deliverance (see 
AroCAtYPTic Literature). But these books, however influen¬ 
tial, had no public authority, and when the yoke ol oppression 
was lightened hut a little their enthusiasm lost much of its 
contagious power. It is not therefore safe to measure the 
general growth of eschatological doctrine by the apocalyptic- 
books, of which Daniel alone attained a canonical position. In 
the Apocrypha eschatology has a relatively small place; bzitAte 
is enough to show that the hope of Israel was never fop^ten, 
and that the imagery of the prophets was acceptMAi-with ijl 
literalness not contemplated by the prophets themselves, (wilf 

It was, however, only very gradually that the figure 
of the Messiah acquired the prominence which they\^!|^i^|^ 
The hopes which Haggai and Zechariah connect with-tne nome of 
Zerubbabel, a descendant of David, hardly form an exception to this 
statement. There may even bo a reference to him in Isa. Iv. 3, 4. 

’ See Stadc’s articles " Deuterozacharja," Z. f, A.-Tliche Wtss., 
1881-1882. Cf. Dan. ix. 2 for the use of the older pn q ibecieB 
in the solution of new problems of faith. 
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harbour, a circular basin open on the north only, {onned by a 
strip of land curving round like a sickle, from which it took its 
original name, Zande (faytcXov, or rather hayKXov, the Sicilian 
equivalent of the Greek SpfWov,^ according to Thucydides 
vi. 4). 

Zwcie was first founded, no doubt on the site of an earlier 
settlement, by pirates from Cumae, and again more regularly 
settled, after an unknown interval, by settlers from Cumae under 
Pericres, and from Chalds under Crataemenes, in the first 
quarter of the 8th century b.c. Mylae must have been occupied 
as an outpost very soon afterwards, but the first regular colony 
of Zancle was Himera, founded in 648 B.c. After the capture 
of Miletus by the Persians in 494 n.c. Skythes, king of Zancle, 
invited the lonians to come and settle at KoXy ’A*t^, then 
in the occupation of the Sicels (the modem Marina di Caronia, 
*5 m. east of Cefalu); but at the invitation of Anaxilasof Regium 
the Samians proceeded instead to the latter place. About 488 b.c. 
Anaxilas and the Samians occupied Zancle in the abservce of 
Skythes, and it was then that the name was changed to Messene, 
as the existence of coins of the Samian t}rpe, baring the new 
name, proves. About 480, however, Anaxilas thoroughly estab¬ 
lished his authority at Messene, and the types of coinage intro¬ 
duced by him persevere down to about 396 n.c.,‘“ when Anaxilas 
himself zealously supported his son-in-law Tcrilius in inviting 
the Carthaginian’s invasion of 480 b.c. In 426 the Athenians 
gained the alliance of Zancle, but soon lost it again, and failed 
to obtain it in 4r5. 

Messina fell into the hands of the Carthaginians during their 
wars with Dionysius the elder of Syracuse (397 B.c.). The. 
Carthaginians destroyed the city, but Dionysius recaptured and 
rebuilt it. During the next fifty years Messina changed masters 
several times, till Timoleon finally expelled the Carthaginians in 
343 B.c. In the wars between Agathocles of Syracuse and 
Carthage, Mesiiina took the side of the CArthaginians. After 
Agathocles’ death, his mercenaries, the Mamertines, treacher¬ 
ously seized the town about 282 b.c. and held it. They came fo 
war with Hiero II. of Syracuse and appealed for help to Rome, 
which was granted, and this led to a collision between Rome and 
Carthage, which ended in the First Punic War. Messina was 
almost at once taken by Rome. At the close of the war, in 
241 U.C., Messina became a free and allied city (dvitas foederaia), 
and obtained Roman citizenship before the rest of Sicily, probably 
from Caesar hitascif. During the civil wars which followed the 
death of Caesar, Messina held with Sextus Pompeius; and in 
35 B.c. it was sacked by Octavian’s troops. After Octavian’s 
proclamation as emperor he founded a colony here; and Messina 
continued to flourish as a trading port. In the division of the 
Roman Empire it belonged to the emperors of the East; and in 
A.D. 547 Bclisarius collected his fleet here before crossing into 
Calabria. The Saracens took the city in a.d. 831 ; and in 1061 it 
was the first permanent conquest made in Sicily by the Normans. 
In 1190 Richard I. of England, with his crusaders, passed six 
months in Messina. He quarrelled with Tancred, the last of the 
Hauteville dynasty, and sacked the town. In 1194 the city, 
with the rest of Sicily, passed to the house of Hohenstaufen under 
the emperor Henry VI., who died there in 1197; and after the 
4 all of the Hohenstaufen wa.s contended for by Peter I., king of 
Aragon, and Charles I., count of Anjou. At the time of the 
.Sicilian Vespers (1282), which drove the French out of Sicily, 
Messina bravely defended itself against Charles of Anjou, and 
repulsed his attack. Peter I., throu^ his commander Ruggiero 
di Loria, defeated the French off the Faro; and from 1282 to 1713 
Messina remained a possession of the Spanish royal house. In 
3571 the fleet frtted out by the Holy League against the Turk 
akemblcd at Messina, and in the same year its commander, Don 
John of Austria, celebrated a triumph in the city for his victory 
at Lepanto. Don John’s statue stands in the Piazza dell' 
Annunziata. For one hundred years, thanks to the favours and 


’ From this word Trapani derives its name. 

^ This account is at vsiriance with the literary evidence and 
rests on that of the coins, as set forth by I. H. Dodd in Journal of 
Hellenic Studici (190^, xxviii. 5O sqq. 


the concessions of Charles V., Messina enjoyed great prosperity. 
Bat the internal quarrels between the Mo-li, or arisftociatic 
faction, and the Maivezzi, or democratic faction, fomented as 
they were by the Spaniards, helped to ruin the 01^(1671-1678). 
The Messinians suspected the Spanish court of a desire to destroy 
the ancient senatorial constitution of the city,and sent td France 
to ask the aid of Louis XIV. in theirresistance. Louis deepatdied 
a fleet into Sicilian waters, and the French occupied the city. 
The Spaniards replied by appealing to Holland, who sent a fleet 
under Ruyter into the Mediterranean. In 1676 the French 
admiral, Abraham Duquesne, defeated the combined fleet of 
Spain and Holland; but, notwithstanding this victory, the French 
suddenly abandoned Messina in 1678, and the Spanish occupied 
the town once more. The senate was suppressed, and Messina 
lost its privileges. This was fatal to the importance of the city. 
In 1743 the pL^ue carried off 40,000 inhabitants. The city was 
partially destroyed by earthquake in 1783. During the revolu¬ 
tion of 1848 against the Bourbons of Naples, Messina was bom¬ 
barded for three consecutive days. In 1854 the deaths from 
cholera numbered about 15,000. Garibaldi landed in Sicily 
in i860, and Messina was the last city in the island taken from 
the Bourbons and made a part of united Italy under Victor 
Emmanuel. 

Messina was the birthplace of Dicaearchus, the historian 
if. 322 B.C.); Aristocles, the Peripatetic; Enhemerus, the rationalist 
(c. 310 B.C.): Stohano Protonotario, Mazzeo di Ricco and Tommaso 
di Sasso, poets of the court of Frederick II. (a.o. 1250); and Anto- 
nello da Messina, the painter (1447-1499), of whose works one is 
preserved in the mu.scuni. During the 15th century the grammarian, 
Constantine Lascaris, taught in Messina; and Bessarion was for a 
time archimandrite tlicre. (T. As.) 

MESSUAGE (from Anglo-French mesuage, probably a cor¬ 
ruption of misuagt, minage, popular Lat. mansionatieum, from 
mansio, whence mod. Fr. maisan, from manere, to dwell), in 
law, a term equivalent to a dwelling-house, and including out¬ 
buildings, orchard, curtilage or court-yard and garden. At one 
time “ messuage " is supposed to have had a more extensive 
meaning than that comprised in the word “ house,” but such 
distinction, if it ever exisited, no longer survives. 

MESTIZO (adopted from the Spanish, the Portuguese form 
being mestifo, from Lat. miscere, to mix), a term originally 
meaning a half-breed, one of whose parents was Spanish, and 
now used occasionally of any half-breed, but especially to denote 
persons of mixed Spanish (or Portuguese) and American Indian 
blood. The offspring of such half-breeds are also called mestizoes. 
The feminine form is mestiza. 

MESUREUR, GUSTAVE EMIL EUGENE (1847- ), French 

politician, was born at Marcq-en-Barocu! (Nord) on the 2nd of 
April 1847. He worked as a. designer in Paris, and became 
prominent as a member of the municipal council of Paris, 
rousing much angry discussion by a proposal to rename the 
Parisian streets which bore saints’ names. In 1887 he became 
president of the council. The same year he entered the Chamber 
of Deputies, taking his place with the extreme left. He joined 
the L. Bourgeois ministry of 1895-1896 as minister of commerce, 
industry, post and telegraphs, wa.s vice-president of the Chamber 
from 1898 to 1902, and presided over the Budget Commission of 
1899, igoi and 1902. He was defeated at the polls in 1902, but 
became director of the Assistance Publique. His wife, Am 61 ie 
de Wailly (b. 1853), known as a writer of light verse and 
of some charming children’s books. 

META, the Latin word for the goal which formed the turning- 
point for the chariot races in the Roman circus. The metae 
consisted of three conical pillars resting on a single podium. 
None have been preserved, but they are shown on coins, gems 
and terra-cotta bas-reliefs. 

METABOLIC DISEASES. All disease is primarily due to 
alterations (Gr. /tfra^floXy, change), quantitative or qualitative, 
in the chemical changes in the protoplasm of some or aU 
of the tissues of the body. But while in some pathological 
states these modifications lead to structural changes, in others 
they do not produce gross lesions, and these latter conditions 
I are commonly classified as Functional Diseases. 'When such 
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functional disturbances affect the general nutrition of the body 
they ^ve been termed Metabolic Diseases {Slofjwcchsdkrank- 
keiten). It is impossible to draw a hard and fast line between 
functional and oi^anic disease, since the one passes gradually 
into the other, as is well seen in gout. Nor is it always easy to 
decide how far the conditions are due merely to quantitative 
alterations in the metabolisrh and how' far to actual qualitative 
changes, for it is highly probable that many of the apparently 
qualitative alterations arc really quantitative disturbances in 
one part of the protoplasmic mechanism, leading to an apparent 
qualitative change in the total result of the activity. 

Obesity .—It is as fat that the surplus food absorbed is stored 
in the body; but the power of storing fat varies enormously 
in different individuals, and in some it may be considered patho¬ 
logical. The reasons of this are very imperfectly understood. 
One undoubted cause of obesity is taking a supply of food in 
excess of the energy requirements of the inciividual. The 
amount of food ma) be absolutely large, or large relatively to the 
muscular energi^ evolved in mechanical work or in hcat-produc- 
tion; but in either case, when fat begins to be deposited, the 
muscular activity of the body tends to dimini.sh and the loss of 
heat from the surface is reduced; and thus the energy require¬ 
ments become less, and a smaller diet is sulbccnt to yield the 
surplus for further storage of fat. Fat is formed from carbo- 
hyclrates, and possibly indirectly from proteids (see Nutrition). 
Individuals probably vary in their mode of dealing with these 
substances, some having the tendency to conc'ert them to fat, 
some to burn them off at once. Carl von Noorden, however, 
who has studied the metabolism in cases of obesity, finds no 
marked departure from the normal. It may be that in some 
persons there is a very perfect absorption of food, but .so far no 
scientific evidence for this view is forthcoming. In all cases the 
fal stored is available us a source of energ)-, and this circum¬ 
stance is taken advantage of in the various lat “ cures," which 
consist in giving a diet containing enough proteids to cover the 
requirements of the body, with a supply of fats and carbohydrates 
insufficient to meet the energy requirements of the individual. 
This is illustrated by the dietaries of some of the best know'n of 


these “ cures " ;— 
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In a normal individual in moderate muscular activit) about 
3000 Calorics per diem are required (sec Dietetics), and there¬ 
fore under the diets of these “ cures," especially when accom¬ 
panied by a proper amount of muscular exercise, the fats stored 
ill the body are rapidl}' used up. 

Diabetes, as distinguished from transitor>’ glycosuria, is pro¬ 
duced by a diminution in the power of the tissues to use sugar, 
which thus accumulates in the blood and escapes in the urine. 
One great source of energy being unavailable, the ti.ssucs have tq 
use more fats and more proteids to procure the necessary energy, 
and hence, unless these are supplied in very large quantities, 
there is a tendency to emaciation. 

The power of storing and using sugar in the tissues is strictly 
limittid, and varies considerably in healthy individuals. Normally, 
when about 200 grms. of glucose are taken at one time, some 
of it appears in the urine within one hour. In some individuals 
the taking 6f even 100 grms. leads to a transient glycosuria, 
while others ran take 250 grms. or more and use it all. But even 
in the same healthy individual the power of using sugar varies 
at different times and in different conditions, muscular exercise 
markedly increasing the combustion. Again, some sugars are 
more readily used than others, and therefore have a less tendency 
to appear ip the urine when taken in the food. Milk-sugar and 
laevuloso appear in the urine more readily than glucose. This 
power of using sugar possessed by an individual may depend to a 


small extent on the capacity of the liver to store as glycogen any 
excess of carbohydrates absorbed from the food, and some slight 
cases of transient glycosuria may be accounted for by a dimi¬ 
nution of this capacity. But the typical form of diabetes cannot 
be thus explained. It has been maintained that increased 
production of sugar is a cause of some cases of the disease, and 
this view has been supported by Claude Bernard’s classical 
experiment of producing glycosuria by puncturing the floor of 
the fourth ventricle in the brain of the rabbit. But after such 
puncture the glycosuria occurs only when glycogen is present in 
the liver. It is transient and has nothing to do with true 
diabetes. The fact that various toxic substances, r.g. carbon 
monoxide, produce glycosuria has been used as an argument 
in support of this view, but they too seem to act by causing a 
conversion of glycogen to glucose, and are effective only when the 
liver is charged with the former substance. At one time it was 
thought that the occurrence of glycosuria under the admini¬ 
stration of phloridzin proved that diabetes is due to a poison. 
But the fact that, while sugar appears abundantly in the urine 
under phloridzin, it is not increased in the blood, shows that the 
drug acts not by diminishing the power of the tissues to use sugar, 
but b}- increasing the excretion of sugar through the kidneys and 
thus causing its loss to the body. Hence the tissues have to fall 
back upon the proteids, and an increased excretion of nitrogen 
is produced. This, however, is a totally different condition from 
diabetes. 

Anytliing which producc.s a marked diminution in the normally 
limited power of tlie tissues to use sugar will cause the disease 
m a lighter or graver form. As age advances the activity of the 
various metabolic processes may diniinish irregularly in certain 
individuals, and it is possible that the loss of the power of using 
sugar may lie sooner impaired in some than in others, and thus 
diabetes be produced. But Minkowski and von Mering have 
demonstrated, by experiments upon animals, that pathological 
changes in the pancreas have probably a causal relationship 
with the disease. They found that excision of that organ in 
(logs, &c., produced all the symptoms ol diabete.s—the appear¬ 
ances of sugar in the urine, its increased amount in the blood, 
the rapid breaking-down of proteids, and the resulting emaciation 
and ozoturia. At the same time the absorption from the intestine 
of proteids, fats and carbohydrates was diminished. How this, 
pancreatic diabetes is produced has nut been explained. It 
been suggested that the pancreas forms an iutenial secretion 
which stimulates the utilization of sugar in the tissues. Though 
in a certain number of cases of diabetes disease of the pancrca.s 
has been found, other cases are recorded where grave disease 
of that organ has not produced this condition. But the apparent 
extent of a lesion is often no measure of the depth to which tlie 
functions of the structure in which it is situated are altered, and 
it is very possible that the functions of the pancreas may in 
many cases he profoundly modified without our methods of 
research being able to detect the change. The pancreas consists 
of two parts, the secreting structure and the epithelial islets, and 
one or other of these may be more .specially involved, and thus 
alteration in digestion and absorption on the one hand, and 
changes in the utilization of carbohydrates on the other, may .be 
separately produced. The subcutaneous injection of large dosej,^ 
of extracts of the supra-renal bodies causes glycosuria and an 
increase of sugar in the blood, but the relationsliip of this con¬ 
dition to diabetes has not yet been investigated. 

The disease may be divided into two fisims 

1. Slight Cases. -The individual can use small quantities of sugar, 
but the taking of larger amounts causes glycosuria. Supposing 
that the energy requirements of an individual are met by a diet 
of— 

Proteid . 100 grms. 410 Calories. 

Fat . . loo „ . 930 „ 

Carbohydrate 400 „ . . r64o 

2980 

then if only 100 grms. of glucose can be used, the energy^luc of 
300 grms., i.e. 1230 Calories, must be supplied from proteids and 
fats. To yield this, 300 grms. of proteids or 132 grms. of fats would 
be required. If these are not forthcoming in the diet, they must 
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be supplied from the tissues, and the Individual will become emaci¬ 
ated; hence a diabetic on an ordinary diet is badly nourished and 
hence the huge appetite characteristic of the disease. ’ 

2. Grave C'o.«r.—From the products of the splitting of protcids 
sugar can be formed, probably in the liver, and m the more serious 
form of the disease, even when carbohydrates are excluded from 
the food, a greater or lesser quantity of the sugar thus formed 
escapes eonsumpbon and may be excreted. Theoretically, loo grms. 
of protcid can yield 113-6 gms. of glucose, i.e. 1 grm. of nitrogen 
will be set free for each 7-5 grms. of glucose formed. In the urine 
of grave cMes of diabetes on protcid diet, the proportion of nitrogen 
to sugar is about 1 to 2. This may moan that the theoreticily 
jxissiblc amount of sugar is not yielded or that some of the sugar 
formed is used in the economy. Both hypotheses may be correct 
but the latter is supported by the fact that even in grave cases the 
clccoinposition of proteid may be diminished by giving sugar and 
that in muscular exercise the proportion of sugar may fall. 

In the course of the disease the amount of sugar which the tissues 
can use varies from day to day. It is in the utilization of glucose - 
the normal sugar of the body—that the ti.ssues chiefly fail. Many 
diabetics are able to use larvulo.se, or the inulin from which it is 
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derived, and lactose (milk-sugar) to a certain extent. It has 
however, lieen observed that under the administration of these 
sugars tlie excretion of glucose may be increased, the tissues 
apparently by using the foreign sugar, allowing part of the glucose 
which they would have consumed to escape. 

The increased decomposition of proteid, rendered necessary to 
supply the energy not forthcoming in the sugar, leads to the appear¬ 
ance of a large quantity of nitrogen in the urine—arolurm—and it 
also leads to the formation of various acids. Sulphuric acid and 
phosphoric acid are formed by oxidation of the sulphur and phos¬ 
phorus in the proteid molecule. Organic acids of the lower fatty 
acid scries fl oxybutyric and aceto-acetic acid with their derivative 
acetone also appear in the course of diabetes. They are in part 
formed from the disintegration of protcids and in part from fats 
as the result of a modified metabolism induced by the withdrawal 
of carbohydrates. To neutralize them ammonia is developed and 
hence the proiKirtion of ammonia in the urine is increased. By the 
development of these various acids the alkalinity of the blood is 
dimintshecl. The dcvelojimont of these acids in large quantities 
Ls associated with extensive decomposition of proteid, and is some¬ 
times indicative of the onset of a comatose condition, which seems 
to be due rather to an acid intoxication lhan to the special toxic 
action of any particular acid. 

Myxoedema.—The thyroid gland forms a material which has 
the power of increasing the metabolism of proteids and of fats; 
and when the thyroid is removed, a condition of sluggish metabol¬ 
ism, with low temperature and a return of the connective ti.ssues 
to an embryonic condition, supervenes, accompanied by the 
appearance of depression ot the mental functions and by other 
nervous symptoms. The disease myxoedema, which was first 
described by Sir William Gull in 1873, was shown by Ord in 1878 
to be due to degenerative changes in the thyroid gland. Jl 
affects both sexes, but chiefly females, and is characterized by a 
peculiar puffy appearance of the face and hands, shedding of the 
hair, a low temperature, and mental hebetude. The symptoms 
Mc similar to those produced by removal of the thyroid, and are 
indicative of a condition of diminished activity of metabolism. 
The nervous symptoms may be in part due to some alteration in 
the metabolism, leading to the formation of toxic substances. 
The administration of thyroid gland extract cau.ses all the 
symptoms to disappear. 

Cretinism may now be defined as myxoedema in the infant, 
and it has been definitely proved to be associated with non- 
..development or degeneration of the thyroid gland. The char¬ 
acters of the disease arc alt due to diminished metabolism, leading 
to retarded development, and the treatment which has proved of 
service, at least in some sporadic ca.ses, is the administration of 
various thyroid preparations. 

Exophthalmic.Gmtre — Graves’s Disease, or Basedow's Disease .— 
This disease chiefly affects young women, and is characterized 
by three main symptoms : increased rate and force of the heart’s 
action, protrusion of the eyeballs, and enlargement of the thyroid 
gland. The patient is nervous, often sleepless, and generally 
becomes emaciated and suffers from slight febrile attacks. The 
increased action of the heart is the most constant symptom, and 
the enlargement of the thyroid gland may not be manifest. 
Various theories os to the pathology of the condition have 
been advanced, but in the light of our knowledge of the physio¬ 
logy of the thyroid the most probable explanation is an increased 
functional activity of that gland or of changes in the parthyroids. 


Gout has often been divided into the typical and atypical 
forms. The first is undoubtedly a clinical and pathological 
entity, but the second, though containing cases of less severe 
forms of true gout, is largely constituted of imperfectly diagnosed 
rnorbid conditions. The accumulation of urate of soda in the 
tiMues m gout formerly led physicians to believe in a causal 
relationship between an increased formation of that substance 
and the onset of the disease. Sir A. Garrod’s investigations 
however, seemed to indicate that diminished excretion rather 
than increased production is the cause of the condition. He 
foimd an accumulation of uric acid in the blood and a diminution 
in Its amount m the urine during the attack. That uric acid is 
increased in the blood is undoubted, but the changes described 
by Garrod in the urine, and considered by him as indicative of 
diminished excretion and retentionj are rendered of less value 
by the imperfections of the analytic method employed. More 
recent work with better methods has thrown still further doubt 
upon the existence of such a relationship, and points rather to the 
accumulation of uric acid being, like the other symptoms of the 
condition, a result of some unknown modification in the metabol¬ 
ism, and a purely secondary phenomenon. The important fact 
that in leucaemia (von Jaksch), in lead-poisoning (Garrod), and 
in other pathologic^ conditions, uric acid may be increased in the 
blood and in the urine without any gouty symptoms supervening, 
IS one of the strongest arguments against the older views. That 
the gouty inflammation is not caused by the deposit of urate of 
soda, seems to be indicated by the occurrence of cases in which 
there is no such deposition. The source of the uric acid which 
IS so widely deposited in the gouty is largely the phosphorus 
containing nucleins of tlie food and tissues. These in their 
decomposition yield a series of di-ureides, the purin bodies, of 
which uric acid is one. Their excretion is increased when 
substances rich in nuclein, e.g. .sweetbreads, &c., are ad¬ 
ministered. While uric acid itself has not been demonstrated 
to have any injurious action, the closely allied adenin lias 
lieen found to produce 'toxic symptoms. After the discovery 
of this source of uric acid, physiologists for a time inclined 
to regard it as the only mode of production. But it must 
be remembered that in birds uric acid is formed from the 
ammonia compounds coming from the intestine and muscles, 
just a.s urea is formed from the some substance in mammals. 
Uric acid is a di-ureide—a body composed of two urea molecules 
linked by acrylic arid—an unsaturated propionic acid. It is 
therefore highly probable that in many conditions the con¬ 
version of ammonia compounds to urea is not complete, and 
that a cerl^n amount of uric acid is formed apart from the 
decomposition of nucleins. 

Sir William Roberts has adduced evidence to show that uric 
acid circulates in the blood in a freely soluble combination or 
quadurate -that is, a compound in which one molecule of an acid 
salt BHU ls linked to a molecule of the acid BHCf. H.,U. These 
compounds are said to he readily decomposed and the bi-urates 
formed, which are at first gelatinous but become crystalline. 
The deposition of urate of soda in joints, &c., has been ascribed 
to this change. Francis Tunnicliffe, however, has published tlie 
results of certain investigations which throw doubt upon this 
explanation. The most recent investigations on the metabolism 
of the gouty have shown that there is undcjpbtedly a slowing in 
the rate of elimination of uric acid and also of the total nitrogen 
of the urine with occasional sudden increases sometimes connected 
with a gouty paroxysm, sometimes independent of it. Whether 
this is due to the action of some toxin developed in the body or is 
caused by a constitutional renal inadequacy is difficult to decide. 
Certain it is these renal diseases often develop in the course of 
gout. 

Rheumatism .—Rheumatic fever was formerly regarded as due 
to some disturbance in the metabolism, but it is now known to be 
a specific micro-organismal disease. The whole clinical picture 
is that of an infective fever, and it is closely related to gonor¬ 
rhoeal rheumatism and to certain types of pyaemia. A number 
of independent observers have succeeded in isolating from 
cases of rheumatic fever a diplococcus which produces similar 
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symptoms m the rabbit to those which characterize the disease 
ia man. 

Excluding the peculiar changes in the joints which occur in 
rheumatoid arthritis and in Charcot’s disease, and which arc almost 
certainly primary affections of the nervous system, it is found 
that a large numW of individuals suffer from pain in the joints, 
in the muscles, and in the fibrous tissues, chiefly on exposure to 
cold and damp or after indiscretions of diet. This so-called 
chronic rheumatism appears to be a totally distinct condition 
from rheumatic fever; and although its pathology is not deter¬ 
mined, it looks as if it were due either to a diminished elimina¬ 
tion or an increased production of some toxic substance or 
substances, but so far we have no evidence as to their nature. 

Rickets is undoubtedly a manifestation of a profound alteration 
of the metabolism in childhood, but how far it is an idiopathic 
condition and how far a result of the action of toxins introduced 
from without is not yet definitely known. Kassowitz long ago 
showed that the bone clianges arc similar to tho.se which am he 
produced in animals by chronic phosphorus poisoning, and that 
they are really irritative in nature. Spillmann, in his work 
Le Rachitisme, discu.sses the evidence as regards the action of 
various conditions, and comes to the conclusion that there is no 
evidence that it is due to a mere primary disturbance of the 
metabolism, or to excessive production of lactic acid, or to any 
specific micro-organismal poisoning. But he adduces evidence, 
perhaps not vtry convincing, that in the disease there Ls a specific 
intoxication derived from the alimentary canal and provoking 
inflammatory lesions in the bone.s. 

See generally Carl von Noorden, Metabolism and Practical 
Medicine (1907). (D. N. P.) 

METABOLISM (from Gr. fttra^herj, change), the biological 
term for the process of chemical change in a living cell (see 
Physiology). 

METAL (through Ft. from Lat. metallum, mine, quarry, 
adapted from Gr. nirahheiv, in the same sense, probably con¬ 
nected with /wtoAXui', to search after, expbre, fitra, after, 
cCJlkos, other). Originally applied to gold, silver, copper, iron, 
tin, lead and bronze, i.e. substances having high specific gravity, 
malleability, opacity, and especially a peculiar lustre, the term 
“ metal ” became generic for all substances with these properties. 
In modem chemistry, however, the metals are a division of the 
elements, the members of which may or may not possess all 
these characters. The progress of science has, m fact, been 
accompanied bv the discovery of some 70 elements, which may 
be arranged in order of their “ metallic ” properties a .5 above 
indicated, and it is found that while the end members of the scale 
are most distinctly metallic (or non-metallic), certain central 
members, e.g. arsenic, may be placed in either division, their 
properties approximating to both metallic and non-metallic. 
One chemical differentia utilizes the fact that metals always form 
at least one basic oxide which yields salts with acids, while non- 
metals usuaUy form acidic oxides, i.e. oxides which yield'acids 
with water. This definition, however, is highly artificial and 
objectionable on principle, because when we speak of metals we 
think, not of their chemical relations, but of a certain sum of 
mechanical and physical properties which unites them all into 
one natural family. 

All metals, when eijposod in an inert atrao.sphere to a sufficient 
temperature, assume the form of liquids, whicJi all present the 
following characteristic properties. They are (at least practically) 
non-transparenl; they reflect light in a peculiar manner, produc¬ 
ing what is called “ metallic lustre.” When kept in non-metallic 
vessels they take the shape of a convex meniscus. These liquids, 
when exposed to higher temperatures, some sooner thim others, 
puss into vapours. What these vapours arc like is not known in 
many cases, since, as a rule, they oaa be produced only at very 
high temperatures, precluding the use of transparent vessels. 
Silver vapour is blue, potassium vapour is green, many others 
(mercury vapour, for instance) are colourless. The liquid metals, 
when cooled down sufficiently, some at lower, others at higher, 
temperatures freeze into compact solids, endowed with tlie 
(relative) non-transparency and the lustre of their liquids. These 


frozen metals in general form compact masses consisting of 
aggregates of crystals belonging to the regular or rhombic or 
(more rarely) the quadratic system. Compared with non- 
metallic solids, they in general are good conductors of heat and of 
electricity. But their most characteristic, though not perhaps 
their most general, property is that they combine in themselves 
the apparently incompatible properties of elasticity and rigidity 
on the one hand and plasticity on the other. To this removable 
combination of properties more than to anythingelse the ordinary 
metals owe their wide application in the mechanical arts. In 
former times a high specific gravity used to be quoted as one of 
the characters of the genus; but this no longer holds, since we 
now know a series of metals lighter than water. 

Non-Transparency.—This, in the ca.se of even the solid metals, 
is perhaps only a very low degree of transparency. In regard to 
gold this has been proved to be so; gold leaf, or thin films of gold 
produced chemically on glass plates, transmit light with a green 
colour. On the other hand, infinitely thin films of silver which 
ran be produced chemically on glass surfarcs are absolutely 
opaque. Very thin films of liquid mercury, according to Melsens, 
transmit light with a violet-blue colour; also thin films of copper 
are said to be translucent. 

Colour .—Gold is yellow; copper is red; silver, tin, and some 
others are pure wliite; the majority are greyish. 

Reflection of Li'g/U.—Polislied metallic surfaces, like those of 
other solids, divide any inrident ray into two parts, of which one 
is refracted while the otlier is reflerted—with this difference, 
however, that the former is completely absorbed, and that the 
latter, in regard to polarization, is quite differently affected. 
The following values are due to Rubens and Hagen {Ann. der 
Phys., igoo, p. 352); they express the percentage of inrident light 
reflected. The superiority of silver is obvious. 


Name of Metal. 

Violet. 

Yellow. 

Red. 

0 

T 

< 

b — r> 5 ’s 

X ^ O50 

Silver. 

tyo'Ct 

<125 

•J.Pfi 

Platinum. 

S-S'S 

bii 


Nickel. 

5«'5 

02*0 

05 '9 

Steel. 

58-0 

59 4 

Ooi 

Gold. 

36*8 

7^-7 

88'2 

Copix'i'. 

48'8 

, 50'5 

«q 

Glass backed with silver 

79 ' 3->^5 7 

8a-88 

83-85 

Glass backed with mercury . 

72-8 

71-2 

71 5 

Crystalline Form and Structure .— Most (perhaps all) metals are 


capable of crystallization. The crystals belong to the following 
systems: regtdar system —.silver, gold, palladium, mercury, 
cupper, iron, lead; quadratic system -Cm, potassium; rhombic 
system —antimony, bismuth, tellurium, zinc, magnesium. Per¬ 
haps all metals are crystalline, only the degree of visibility of 
the crystalline arrangement is very different in different metals, 
and even in the same metal varies according to the slowness of 
solidification and other circum.stanccs. 

Antimony, bismuth and zinc exhibii a very distinct crystalline 
structure; a bar-shaf)ed ingot readily breaks, and the crystal faces 
are distinctly visible on the fracture. Tin also is ciystalline : a 
thin bar, when bent, " creaks " audibly from the sliding of the 
crystal faces over one anotlier; but the bar is not easily broken, 
and exhibits an apparently non-crystalline fracture.—Class 1 . *' 

Gold, silver, copper, lead, aluminium, cadmium, iron (pure), 
nickel and cobalt are practically amorphous, the crystals (where 
they exist) being so closely pocked as to produce a virtually homo¬ 
geneous muss.—Class 11 . 

The great contrast in apparent structure betweeu cooled ingots 
of Clas.s I. and of Class II. appears to be owing chiefly to the fact 
that, while tlic latter crystallize in the regular system, metals of 
Class I. form rhombic or quadratic crystals. Regular crystals 
expand equally in all directions; rhombic and quadratic exjiaiid 
differently in different directions, ilence, supposing the crystals 
immediately after their formation to be in gbsolute contact wiflw 
one another all round, then, in the case of Class II., such contact 
will be maintained on cooling, while in the case of Class 1 . the 
contraction along a given straight line will in general have different 
values in any two neighbouring crystals, and the c^stals con¬ 
sequently become slightty detached from one another. The crystal¬ 
line structure which exists on both aides becomes visible only in 
the meWs of the first class, and only there manifests itself as 
brittleness. 
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Oosely related to the structure of metals is their degree of 
“plasticity’ ” (susceptibility of being constrained into new forms 
wiwout breath of coati&uity). Ims term of course includes 
as 'Special oases the qualities of “ malleability (capability of 
being flattened out u^er tiie hammer) and “ ductility “ (capa¬ 
bility of being drawn into wire); but these two special qualities 
do not always go parallel to each other, for this reason amongst 
others—that ductility in a higher degree than malleability is 
determined by the tenacity of a metal. Hence tin and lead, 
though very malleable, are little ductile. The quality of plasticity 
is developed to very different degrees in different metals, and 
even in the same species it depends on temperature, and may 
be modified by mechanical or physical operations. 

A bar of tine, for iABtance, as obtained by casting, is very brittle; 
but when healed to loo® or 150" C. it becomes suOicicntly plastic 
to be rolled into the thinnest sheet or to be drawn into wire. Such 
sheet or wire then remains flexible after cooling, the originally 
only loosely cohering crystals having got intertwisted and forced 
into absolute contact with one another—an explanation supixJrted 
by the fact that rolled zinc has a somewhat iiigher specific gravity 
(7’2) than the original in^ot (6*9). The same metal, when heated 
to 205^ C., becomes so buttle that it can be powdered in a mortar. 
Pure iron, copper, silver and other metals are easily drawn into 
wire, or rolled into sheet, or flattened under the hammer. But all 
these operations render the metals harder, and detract from their 
plasticity. Their original softness can be restored to them by 

annealing," i.e. by heating them to redness and then quenching 
them in cold water, in the case of iron, however, this applies 
only if the metal is perfectly pure. If it contains a few parts of 
carbon per thousand, the annealing process, instead of softening 
the metal, gives it a " temper," meaning a higher degree of imrdness 
and ela.sticity (see below). 

What we have called plasticity must not be confused with the 
notion of “ softnes.s,” which means the degree of facility with 
which the plasticity of a metal can be discounted. Thus lead 
is far softer than silver, and yet the latter is by far the more 
plastic of the two. I'he famous experiments of H. E. Tresca 
show that the plasticity of certain metals at least goes consider¬ 
ably farther than had t^/ore been supposed. 

He operated with lead, copper, silver, iron and some other metals. 
Hound disk.s made of the.se suustance.s were placed in a closely fitting 
cylindrical cavity drilled in a block, of steel, the cavity having a 
circular aperture of two or four centimetres below. By an hydraulic 
prc.s.s a pressure of zuo,uuo kilos wavS made to act upon the disks, 
when tUe metal was seen to " flow " out of the hole like a viscid 
liquid. In spite of the immense rearrangement of parts there was 
no breach of continuity. Wluit came out below was a compact 
cylinder with a rounded bottom, consisting of so many layers super¬ 
imposed upon one another. Parallel experiments with layers of dough 
or sand plus .some connecting material proved that the particles 
in all casc.s moved along the same tracks as would be followed by a 
flowing cylinder of liquid. Of the better known metals pota.ssium 
and sodium are the softest; tlicy can be kneaded between the fingers 
like wax. After these follow first thallium and then lead, the latter 
being the softest of the metals used in the arts. Among the.se the 
softness decreases in about the following order; lead, pure silver, 
pure gold, tin, copper, aluminium, platinum, pure iron. As liquidity 
might be looked upon as the ne plus uiira of .softness, this is the right 
place for slating that, while most metals, when heated up to their 
melting points, pans pretty abruptly from the solid to the Uquid 
state, platinum and iron first assume, and throughout a long range 
of temperatures retain, a condition of viscous semi-solidity wluch 
enables two pieces of them to be " welded " together by pre.sHure 
into one continuous mass. 

•• According to Prechtl, the ordinaiy^ metals, in regard to the 
degree of facility or perfection with which they can be hammered 
flat on the anvil, rolled out into sheet, or drawn into wire, form 
the following descending series :— 


Hammering. 

Rolling into Sheet. 

Drawing into W 

Lead. 

Gold. 

Platinum. 

Tin. 

Silver. 

Silver. 

Gold. 

Copper. 

Iron. 

Zinc. 

Tin. 

Copper. 

Silver. 

Lead. 

Gold* 

Copper. 

Zinc. 

Zinc. 

natinnm. 

Platinum, 

Tin. 

Iron, 

Iron 

Lejul. 


To give an idea of what can be done in this way, it may be stated 
that gold can be beaten out to leaf of the thickness of J 

and tiiat platinum, by judicious work, can be drawn into wire 
wim. thick. 
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By the “ hardness ” of a metal we mean the resistance which 
it o^s to the file or engraver’s tool Taking it in this sense, it 
does not necessarily measure, e.g, the resistance of a metal to 
abrasion by fiiction. Thus, for instance, 10 % aluminium bronze 
is scratched by an ordinary steel knife-blade, yet the sets of 
needles used for perforating postage stamps last longer if xoade 
of aluminium bronze than if made of steel. 

Elasticity.—AW metals arc ela.stic to this extent that a change of 
form, brought about by stresses not exceeding certain li^t values, 
will disappear on the stress being removed. Strains exo^ing the 
" limit of elasticity " result in permanent deformation or {if aufli- 
ciently great) in rupture. Referring the reader to the article Elasti¬ 
city for the theoretical and to the Strength ok Matsxials for the 
practical aspects of this subject, we give here a table of ^e " modulus 
of elasticity," E (column 2), for millimetre and kilogramme. Hence 
iooo/E is the elongation in millimetres per metre length per Itilo. 
Column 3 shows the charge causing a permanent elongation of 
0*05 mm. per metre, which, for practical purposes, Wertheim t^es 
as giving tlio limit of elasticity; column ^ gives the breaking strain. 
These values may vary within certain limits tor different specunene. 


Name of Metal. 

E. 

For Wire of i sq. mm. 
Section, Weight (in 
Kilos) causing 

Permanent 
Elongation 
^f uncoil* 

Breakage. 

Lead, drawn .... 

x.So^ 

O'Z*) 

2‘I 

,, annealed 

Tin, drawn. .... 

1.727 

0*20 

1-8 

4,148 

045 

2-45 

„ annealed .... 

1,700 

0*20 

Cadmium. 

7,070 


2-24 

Gold, drawn .... 

5 , 5»5 

I 3'5 

*7 

„ annealed 

■yo 

10 

Silver, drawn .... 

7 . 3.'>7 

irj 

29 

„ annealed , 

Zinc, pure, cast in mould. 

„ ordinary, drawn . 

7,140 

9,021 

2‘& 

16 

8,7.35 

07s 

'3 

Palladium, drawn. 

11,759 

18 

„ annealed . 

9,709 

under 5 

*7 

Copper, drawn. 

12,449 

12 

40 

„ anoealcd . 

Platinum wire, medium 

10,519 

under 3 

30 

thickness, drawn . 

17,004 

26 

34 

Platinum, annealed . 

1.5,518 

14 

23 

Iron, drawn .... 

20,869 

32 

61 

„ annealed 

Nickel, drawn .... 
Aluminium .... 

„ bronze . 

Brass (ZnCuJ .... 
German silver (Zn^CuuNij) 

20,794 

under 5 

47 

23.950 

7,200 

10,700 

8,543 

10,788 

ilx6t 


Specific Gravity.—This varies in metals from '594 (lithium) to 
22*48 (osmium), and in one and the same species is a function of 
temperature and of previous physical and mechanical treataumt. 
It has in general one value for tlic powdery metal as obtained by 
recliiclion of the oxide in hydrogen below the melting point of tlic 
metal, another for the metal in the state wliich it assumes spon¬ 
taneously on freezing, and this latter value, in general, is niodifled 
by hammering, rolling, drawing, &c. These mechanical operations 
do not necessarily add to the density; stamping, it is true, does so 
necessarily, but rolling nr drawing occasionally causes a diminution 
of the density. Thus, for instance, chemically pure iron in the ingot 
has the .specific gravity 7*844; when it is rolled out into thin sheet, 
the value falls to 7*0; when drawn into thin wire, to 7*75. Tlic 
following table give.s the specific gravities of many metals. Where 
special statements are not made, the numbers hold for the ordinary 
temperature (15" to 17" or 20® C.), referred to water of the same 
temperature us a standard, and to hold for the natural frozen raetaL 


Name of MclaJ. 

Specific Gravity. 

Lithium. 

•594 

Potassium. 

•875 

Sodium. 

•978 

Rubidium. 

1-52 

Calcium. . 

J -578 

Magnesium. 

1743 

Caesium. 

I'88 

Beryllium. 

It 

strontium. 

2-5 

Aluminium, pure, ingot. 

. 2-583 at 4° 

,, ordinary, hammered .... 

2-67 
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Name 6f Metal. 


Barium 
Zirconium 
Vanadium, powder 
Gallium . 
Lanthanum . . 

Curium . 
Antimony 
Chromium 
Zinc, inaot 

rolled oin 


Manganese 

Tin, cast . • ' ■ • , • 

,, crystallized by electrolysis from solutK 

Indium. 

Iron, clicniically pure, ingot 
„ thm sheet 

wrought, high quali I. 

Nickel, ingot . . . ■ 

„ forced .... 

Cadmium, ingot .... 

„ hammered 
Cobalt ....•■ 

Molybdenum, containing 4 to 5 of carbor 

Copper, native. 

„ cast . 

,, wire or thin shcLi 

,, electrotype, pure 

Bismuth .... 

Silver, east. 

,, stamped .... 

I.ead, very slowly frozen . 

,, quickly frozen in cold watei 
1‘alladiiim ... . . 

Tliallium 
Kliodium 
Kuthenium . . 

Mercury, liquid . 

,, solid. 

Tungsten, compact, by H,, from 
vapour 

,, as reduced by hydrogen, pow 

Uranium . 

(iold, ingot. 

„ stamped. 

,, powaer, precipitated by ferrous 

pliatc . 

Platinum, pure 

Iridium .... ... 

Osmium. 


Specific Gravity. 


chloride | 
I 


der 


sill- I 


375 

4'I5 

5-5 

5-95 

b'lba 

ta-68 

(I'OZ 

(1-50 

h -915 

7 ’Z 

7-39 

7’29 to 7’zog 
7-178 
7-42 
7-844 

7- 8 to 7-9 

8 - 279 
8 -()G0 
8*546 
K*()67 
8-0 
8*6 
8*94 
8*92 

8*94 to S’tj'i 
«'945 

9.823 at 12 " 

10*4 to io'5 

10-57 

II 254 

11*4 at 22*5“ 

11*86 

12*1 

I2'26 at o' 

t.V.iiQS at "" 
14-39 below —40' 

ld'54 

19-13 

18- 7 

K) 205 at 13° 

19- 31 to 19 n 


19-55 to 19-72 

21- 50 

22 - 2 
i-i 477 


Thermal Properties.—Thv specific heats of most metals h.ive been 
determined. The general result is that, conformably with Uuloiig 
and Petit's law, the " atomic heats " all come to very nearly tlu- 
samc value (of about 0.4); i.e. atomic weight by specific heat — ()-4. 
Thus we have for silver by theory 0-4/108 = -0593, and by experi 
ment -0570 for 10“ to 100“ C. 

The expansion by heat varies greatly. The following table gives 
the linear expansions from 0“ to too" C. according to Fizeaii (Comptes 
rendus, Ixviii. 1125), the length at o" being taken as unity. 


■a 


Name of Metal. 

Platinum, casi. 

Gold, cast. 

Silver, cast . . . . . . • 

Copper, native, irom Lake Siqierioi 

„ artificial. 

Iron, soft, as iisedflor electromagnets 
„ reduced by hydrogen and compressfi 
Cast steel, F.nglish annealed 
Bismuth, in the direction of the axis 
„ at right angles to axis 

,, mean expansion, calculated . 

Tin, of Malacca, cnnqiressed jiowder 

Lead, cast. 

Zinc, distilled, compressed powder . 
Cadmium, distilled, compressed powd-u 

Aluminium, cast. 

Brass (71-5 % copper, 28-5 % zinc) . 
Bron^M^-.t % copper, 0-7 % tin, 4-0 % zinc) 


Expansion 
o" to ioo‘ . 

•000 907 
-001 451 
-ooi 93(1 
-001 708 
-opt 809 
-OOI 228 
-OOI 208 
-OOI HO 
-OOI O42 
-OOI 239 
-OOI 374 
-002 20q 
-002 94 8 
-002 905 
-003 102 
-002 33O 
-OOI 879 
-OOI 802 


The coeffnipit of expansion is constant for such metals only as 
crystallize in'*the regular system; the others expand diilerently in 
the directions of the different axes. To eliminate this source of 


uncertainty these metals wore employed as comprog^ powdoiB. 
The cubical expansion of mercury from 0° to 100" C. is -018153 
== XI (Regnault). (See THXMroME-iiiT.) 

FusSnltly and VolaHltty.—Tbt fusibiUty in different metals to 
very different, as shown by the foUowii^ table, which, besides 
including all the fusing points (in degrees C.) of metals which have 
^n determined numerically, indicates those of a selection of other 
metals by the positions assigned to them in the table. 


j Kame of Metal. 

Melting Point. 

Boiling Point. 

j Mercury. 

- 38-8 

357 3 

Caesium. 

26—27 


Gallium. 

30 I 


Rubidium . 

38-5 


j Potassium . 

62-5 

719-731 

Sodium. 

956 

861-954 

1 Indium .... 

155 


j Lithium .... 

180-0 


1 Tin. 

231-9 

14.50-1600 

1 Bisimith. 

269*2 

1090-1450 

Thallium ....... 

290 


1 CadmiuTii ....... 

3207 

780 

1 Lead. 

3277 

1450-1600 

1 Zinc. 

419 

929-954 

' Incipient red heat . 

52.5 


; Antimony. 

029-5 


Magnesium 

632*6 

about 1100 

Aluminium ... . . 

655 


Cherry red hea . , , . . 

700 


Calcium . . 

780 


1 Lanthanum ... 

Hio 


Barium ... 

850 

1 

Silver . ... 

g(t 2 


. Gold. 

Io04 


; Copper . - 

1082 

2100 

j Yellow hen! 

[ IIOO 


1 Iron . . 

1 I30(F-I400 


Nickel . . . ■ 

1427 


1 Cobalt. 

1800 {?) 


DasefitKj white heat 

j I500-1Ooo 


i Palladium . 



' I’latinum . . . . 

i 1760 


1 Rhodium . ... 

above Pt. 


Iridium .... 

• ,, 2200 


Ruthcmuir. ... 



Tantalum . 

, In electnc 


Osmium. 

1 furnace 



l-'or practical purposes the volatility of metals may be stated as 
follows: - 

1. Distillable below redness : mercury. 

2. Distillable at red heats : cadmium, alkali metals, zinc, mag¬ 
nesium. . 

3. Volatilized more or less readily when heated beyond their 
fusing ijoinbi in ojicn crucibles; antimony (very readily), lead, 
bismuth, tin, silver. 

4. Barely so : gold, (copper). w 1 

5. Practically non-volatile ; (copper), iron, mckel, cobalt, alu- 
mmium; also lithium, barium, .strontium and calcium. 

In the oxyhydrogen flame silver hoiks, forming a blue vapour, 
while platinum volatilizes slowly, and osmium, though infusible, 
very readily. x., , , 

Latent Heats of Liquelaetion.—Ol these we know little. The fol¬ 
lowing numbers are due to Person—ice, it may be stated, being 80. 


Name of Metal. | 

Latcnl 
Heat, 1 

' Name of Metal. 

Latent 

Heat. 

Mercury .... 

Lead. 

Bismuth .... 

2-82 1 
5'37 
12-4 

1 Cadmium. . . , 

Silver. 

Zinc .... 

13-6 
2 I-I 
. 1 28-1 


The latent heat of vaporization of mercury was found by Marignac 
to be 103 to lot). 

Conrfucfmfy.—Conductivity, whether thermic or electnc, is very 
difierently developed in different metals; and, as an exact knowledge 
of these conductivities is of great importance, much attention has 
been given to their numerical determination (.see Conduction, 
Electric ; and Conduction of Heat). ' 

The following tabic gives the electric conductivities of a n umw r 
of metals as determined by Matthiesen, and the relative InteWal 
thermal conductivities of (nominally) the same metals deteri^M 
by Wiedemann and Franz, with rods about 5 mm. thick, of 
one end was kept at 100® C., the rest of the rod in a " eacnuJWIJ 
(of 5 mm. tension) at 12° C. Matftiesen's results, except in the two 
cases noted, are from his memoir in Pogg. Ann,, 1858, cUL 4*8. 
















































METAL 


201 


Name of Metal. 

Relative Condnetivities. 

Electric. 

Xhermic. 

Copper, commercial, No. 3 . . . 

774 

at iS-S" 


„ ,, No. 2 . . . 

„ chemically pure, hard drawn 

'721 

‘ 93 ^ 

„ 22-6 

748 

•548 

Gold, pure. 

•552 

„ 21-8 

absolutely pure. 

Brass. 

73* 


•25 

Tin, pure. 

•iij 

„ 21’O 

•154 

Pianoforte wire. 

Iron rod. 

Steel . 

•1+4. 

2 o '4 

•101 

•103 

Load, pure. 

•0777 

„ 17-3 

•079 

Platinum. 

•105 

„ *07 

•094 

German silver. 

•0767 

„ 187 

•073 

Bismuth. 

•0119 

i 3'8 


Aluminium. 

•190 

„ ig-O 


Mercury. 

•0163 

„ 22-« 


Silver, pure. 

I'OOtJ 

»> ^ 

1*000 


Magnetic Properties. —Iron, nickel and cobalt are the only metals 
which are attracted by the magnet and can become magnets them¬ 
selves. But in regard to their power of retaining their magnetism 
none of them comes at all up to the compound metal steel. See 
hL^GNETlSM. 

Chemical Changes. —Metals may unite chemically both with 
metals and with non-metals. The compounds formed in the first 
case, which may be either definite chemical compounds or solid 
solutions, are discussed under Alloys; in this place only com¬ 
binations with non-metals are discus.sed, it being premised that 
the free metal takes part in the reaction. 

Metallic Substances Produced bv the Union of Metals with Small 
Proportions of Non-Metallic Elements. 

Hydrogen, as was shown by Graham, is cajiablc of uniting with 
or being occluded by certain inutals, notably with palladium {q.v.), 
into metal-like compounds, 

O^ry^^n.^Mercury and copper and some other metals are capable 
of dissolving their own oxiaes. Mercury, by doing so, becomes 
iHadd and unfit for its ordinary aj^plications. Ck>ppcr, when pure 
tdcilMrt with, suffers considerable deterioration in plasticity. But 
the presence of moderate prui>ortions of cupro'us oxide has been 
found to correct the evil influence ol small contaminations by arsenic, 
antimony, lead and other foreign metals. Commercial copper.s 
sometimes owr their good qualities to this compensating influence. 

Arsenic combines readily with all metals into true arsenides, which 
latter, in general, arc soluble m tiie metal itself. The presence in 
a metal of even small pro;>urtions of arsenide generally leads to 
considerable deterioration in mechanical qualities. 

' Phosphorus. —The remark Just made might be said to hold for 
phosphorus were it not for the existence ot what Ls called " phos- 
phorus-brouze,” an alloy of copper wilii jihosphorus (i.e, its own 
phosphide), whicli possesses valuable properties. According to 
Abel, tlie most favourable effect is produced by from i to % of 
phosphorus. Such an alloy can be cast like ordinary bronze, but 
excels the latter in hardness, elasticity, toughness and tensile 
strengtli. 

Carbon. —Most metals when molten are capable of dissolving at 
least small [iroportiDiis of carbon, which, in general, leads 1o a 
deterioration in metallicity, except in the case of iron, which by the 
addition of small percentages of carbon gains in elasticity and tensile 
strength with little loss of plasticity (sec Ikon). 

Silicon, so far as we know, behaves to metals pretty much like 
carbon, but our knowledge of facts is limited. \^al is known as 
cast iron is essentially an alloy of iron proper with 2 to 6 % of carbon 
^nd more or less of silicon (see Iron). Alloys of copper and silicon 
were prepared by Deville in 18C3. The alloy with 12 % of silicon 
is wliite, hard and brittle. When diluted down to 4*8 %, it assumes 
the colour and fusibility of bronze, but, unlike it, is tenacious and 
ductile like iron. 

Action of the More Ordinarv Chemical Agents on 
Simple Metals. 

The metals to be referred to are always understood to be given 
in the compact (frozen) condition, and that, wherever metals are 
enumerated as being similarly attacked, the degree of readiness in 
the action is indicated by the order in which the several members 
arc named—the more readily changed metal always standing first. 

iVater, at ordinary or slightly elevated temperatures, is decom¬ 
posed more or less readily, with evolution of hydrogen gas and forma¬ 
tion of a basic hydrate, by (i) potassium (formation of KHO), 
sodium (NaHO), litlxium (UOH), barium, strontium, calcium 
(BaHflOa, &c.); {2) magnesium, zinc, manganese (MgCaRj, &c.). 

^ Published in i860, and declared by Matthicsen to be more exact 
than the old numbers. 


la the ease of group t the action is mcBe or less viotant, and the 
hydroxides fiarmra ore soluble in water and very strongly biaic; 
metals of group 2 are only slowly attocksd, with focmatiaa of nla> 
tively feebly basic and less soluble faydroxides. Dinegardiag tiis 
rarer elements, the metals not named so far may be said to be proof 
against the action of pure water in the absence of free oxygen (i^. 

By the joint action of water and air, thallium, lead, b^ni^ aie 
oxi^ed, with formation of more or less sparingly solufate hydioxidei 
(ThHO, Pb^Oj, which, in the presence of carbonic odd, 

pass into still less solimle basic carbonates* Iron, when exposed to 
moisture and air, “ rusts but this process never takes pla^ in the 
absence of air, and it is questionable whether it ever sets in in 
absence of carbonic acid (see Rust). 

Copper, in the present connexion, is intormediate between iron 
and the following group of metals* 

Mercury, if pure, and all the “ noble ** metals (silver, gold, plati¬ 
num and platinum-metals), are absolutely proof against water even 
in the presence of oxygen and carbonic ado* 

The metals grouped together above, under i and 3, act on steam 
pretty much os they do on liquid water. Of the rest, the following are 
readily oxidized by steam at a red heat, with formation of hydrogen 
gas—zinc, iron, cadmium, cobalt, nickel, tin. Bismuth is similarly 
attacked, but slowly, at a wliite heat. Aluminium is barely affected 
even at a white heat, if it is pure; the ordinary impure metd is liable 
to be very readily oxidized. 

Aqueous Sulphuric or Hydrochloric Acid readily dissolves groups 
I and 2, with evolution of hydrogen and formation of chlorides or 
sulphates. The same holds for the following group (A): [manga¬ 
nese, zinc, magnesium] iron, aluminium, cobalt, mckel, cadmium. 
Tin dissolves readily in strong hot hydrochloric add as SnCL; 
aqueous sulphuric acid does not act on it appreciably in the cold; 
at 150'^ it attacks it more or less quickly, according to the strength 
of the acid, wilii evolution of sulphuretl^ hydrogen or, when the 
acid is stronger, of sulphurous acid gas and deposition of sulphur 
(Culvert and Johnson). A group (B), comprising copper, is, 
substantially, attacked only in fhe presence of oxygen or air. Lead, 
in sufficiently dilute acid, or in stronger acid if not too hot, remains 
unchanged. A group (C) may be formed of mercury, silver, gold 
and platinum, which are not touched by either aqueous acid in 
any circumstances. 

kot (concentrated) sulphuric acid does not attack gold, platinum 
and platinum-metals geuerully; all other metals (including silver) 
are converted into sulphates, with evolution of sulphur dioxide. 
In the case of iron, ferric sulphate, Fca(S04)3, is produced; tin yields 
a somewhat indefinite sulphate of its oxide SnO-. 

Nitric Acid (Aqueous). —Gold, platinum, iridium and rhodium 
only are proof against the action of this powerful oxidizer. Tin and 
antimonv (also arsenic) are converted by it (ultimately) into hydrates 
of tlieir highest oxides Sn 0 .j, SbQOn (A&p ^)—the oxides of tin and 
antimony being insoluble in water and in the acid itself. All other 
metals, including palladium, arc diasolved as nitrates, the oxidizing 
part of the reagent being generally reduced to oxides of nitrogen. 
Iron, zinc, cadmium, .also tin under certain conditions, reduce the 
dilute acid, partially at lua.st, to mtrous oxide, or ammonium 
nitrate, NHjNO-f. 

Aqua Regta, a mixture of nitric and hydrochloric acid.s, converts 
all metals (even gold, the king of metals," whence the name) into 
chlondcs, except only rhodium, iridium and ruthenium, which, 
when pure, are not attacked. 

Caustic Alkalis. —Of metals not decomposing liquid pure water, 
only a few dissolve in aqueous caustic potash or soda, with evolution 
of hydrogen. The mo.st important of these are aluminium and zinc, 
which are converted into aluminate, Al(OK,Na)3, and zmeate, 
Zn(OK,Na)jj, respectively. But of the rest the majority, when 
treated with boiling sufficiently strong alkali, arc attacked at least 
vSupcrficially; of ordinary metals only gold, platinum, and silver are 
perfectly proof again.st the reagents under consideration, and these 
accordingly are used preferably for the construction of vessels 
intended for analytical operations involving the use of aqueous 
caustic alkalis. For commercial purposes iron is universally em¬ 
ployed and works well; but it is not available analytically, b«ause 
a superficial oxidation of tlie empty part of the vessel (by the water 
and air) cannot be prevented. Basin.s made of pure malleable nickel 
are free from this drawback; tlicy work as well as platinum, and 
rather better thnu silver ones do. Tlicrc is hardly a single metal which 
holds out against the alkalis themselves when in the state of fiery 
fusion; even platinum is most violently attacked. In chemic^ 
laboratories fusions wdth caustic alkalis are always effected in vessels 
made of gold or silver, these metals holding out fairly well even in 
the presence of air. Gold is the better of the two. Iron, which 
stands so well against aqueous alkalis, is most violently attacked by 
the fused reagents. Yet tons of caustic soda are fused daily in 
chemical works in iron pots without thereby suflering contamination, 
wliich seems to show that (clean) iron, like gold and silver, is at¬ 
tacked only by the joint action of fusea alkali and air, .the influence 
of the latter l)eing ot course minimized in large-scale operations. 

Oxygen or Air. —The noble metals (from silver upwards) do not 
combine directly with oxygen given as oxygen gas (0|t), aitiiough, 
like silver, they may absorb this gas largely when in the fused 
condition, and may not be proof against ozone, O3. Mercury, within 
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% certain range of temperatures situated close to its boiling point, 
combines slowly with oxygen into the red oxide, which, however, 
breaks up again at higher temperatures. All other metals, when 
heated in oxygen or aur, are converted, more or less readily, into 
stable oxides. Potassium, for example, yields peroxide, iCo., or 
K.^04; sodium nvos Na.202; the barium-group metals, as well as 
magnesium, cadmium, zinc, lead, copper, are converted into their 
monoxides MeO. Bismutli and antimony give (the latter very 
readily) sesquioxide {ih.,0., and SbjOj,, the latter being capable of 
passing into SU^Oj). Aluminium , when pure and kept out of contact 
with Bilicoous matter, is only oxidized at a white heat, and then very 
slowly, into alumina, AljOy. Tin, at high temperatures, passes 
slowly into oxide, SnC\. 

Sulphur .—Amongst the better known metals, gold and aluminium 
are the only ones which, when heated with sulphur or in sulphur 
vapour remain unchanged. All the rest, under these circumstances, 
are converted into sulphides. The mntals of the alkalis and alkaline 
earths, also magnesium, bum in sulphur vapour as they do in oxygon. 
Of the lieavy metals, copper is the one which exhibits by far the 
greatest avidity for sulphur, its subsulphide Cu.jS being tlic stablest 
of all heavy metallic sulphides in opposition to dry reactions. 

Chlorine .—All metals, when treated with chlorine gas at the proper 
temperatures, pass into chlorides. In some cases the chlorine is 
taken up in instalments, a lower chloride being produced first, 
to pass ultimately into a higher chloride. Iron, for instance, is 
converted first into I'cCL, ultimately into FeCl.„ which practically 
means a mixture of the two chlorides, or ])ure FeCl^ a.s a final product. 
Of the several products, the cldorides of gold and platinum (AuCl^ 
and PtCl^) arc the only ones which when heated beyond their 
temperature of formation dissociate into metal and chlorine, 'I hr ulti¬ 
mate chlorination product of cojipcr, CuCl.„ hen heated to redness, 
dccompo.ses into the lower chloride, CuCJ, and chlorine. All the 
rest, when heated by themselves, volatilize, some at lower, others 
at higher temperatures. 

Of the several individual chlorides, the following are liquids or 
solids, volatile enough to be distilled from glass vessels: AsCl^, 
SbClj,, SnCl4, HgCL^, the chlorides of arsenic, antimony, tin, 

bismuth, mercury resjiectivcly. The following are readily volatilized 
in a current of chlorine, at a red heat: AlCln, CrClj,, FeClj,, the 
chlorides of aluminium, chromium, iron. 'I'lie following, though 
volatile at higher temperatures, are not volatilized at dull redness: 
KCl, NaCl, UCl, NiCl,., CoCLj. MnCl.„ ZnClg. MgCl,. PbCL,. AgCl, the 
chlorides of potassium, sodium, lithium, nickel, cobalt, manganese, 
zinc, magnesium, lead, silver. Somewhat less volatile than the 
last-named group arc the chlorides (MCy of banum, strontium and 
calcium. 

Metallic chlorides, as a class, are readily soluble in water. The 
following are the most important cxception.s: silver chloride, 
AgCl, and mercurous chloride, HgCl, are absolutely insoluble; lead 
cMoride, PbCl^, and cuprous chloride, CuCI, are very sparingly soluble 
in water. The chlorides AsCL,, SbCl^, BiCl.„ are at once decomposed 
by (liquid) water, with formation of oxide (As-jO,,) or oxychlorides 
(SbOQ, BiOCl) and hydrochloric acid. 1 'he chfoirdes MgClg, AlCl;,, 
CiClji, FeClj,, suficr a similar decomposition when evaporated with 
water in the heal. The same holds in a limited sense for ZnCL, 
CoClg, NiCly, and even CaClj. All chlorides, except tliosc of silver 
and mercury (and, of course, those of gold and platinum), arc 
oxidized by steam at high temperatures, with elimination of hydro¬ 
chloric acid. 

For the characters of metals as chemical elements see the special 
articles on the diflercnt metals. 

See generally A. Rossing, Geschichte der Metallr (1901); B. 
Neumann, Utc Metalle (1904): also treatises on chemistry. 

METALLOGRAPHY.— The examination of metals and alloys 
by the aid of the microscope has assumed much importance in 
comparatively recent years, and it might at first be considered 
to be a natural development of the use of the microscope in 
determining the constitution of rocks, a study to which the name 
jjetrography has been given. It would appear, however, that 
it is an extension of the study of the structure of meteoric irons. 
There can be no question that in the main it was originated by 
Dr H. C. Sorby, who in 1864 gave the British Association an 
account of his work. Following the work of Sorby rame that 
of Professor A. Martens of Charlottenburg, presenting many 
features of originality. P'. Osmond has obtained results in 
connexion with iron and steel which are of the highest interest. 
A list of the more important papers by these and other workers 
will be found in the appended bibliography. 

Preparation of the Specimen. —Experienre alone can enable the 
operator to determine what portion of a mass of metal or alktv 
will afford a trustworthy sample of the whole. In studying a 
series of binwy alloys it has been found advantageous in certain 
cases to obtain one section which will show in a general way the 
variation in structure from one end of the series to the other. 


This has been effected by pouring the lighter constituent carefully 
on the surface of the heavier constituent, and allowing solidificar 
tion to take place. A section through the culot so obtained will 
show a gradation in structure from pure metal on one side to 
pure metal on the other. A thin slice of metal is usually cut by 
means of a hack-saw driven by mechanism. The thickness of 
the piece should not be less than i in. and in order that it may 
be firmly held between the fingers it should not be less than 1 in. 
square. The preliminary stages of polishing are effected by 
emery paper placed preferably on wooden disks capable of being 
revolved at a high rate of speed. The finest grade of emery paper 
that can be obtained is used towards the end of the operation. 
Before use the finer papers should be rubbed with a hard steel 
surface to remove any coarse particles. The completion of the 
operation of polishing is generally effected on wet cloth or parch¬ 
ment covered with a small amount of carefully wa.shed jeweller’s 
rouge. Various mechanical appliances are employed to minimize 
the labour and time required for the polishing. These usually 
consist of a series of interchangeable revolving disk.s, each of which 
is covered with emery paper, cloth or parchment, according to 
the particular stage of polishing for which it is required. In the 
case of brittle alloys and of alloys having a very soft constituent, 
which during polishing tends to spread over and obliterate the 
harder constituents, polishing is in many cases altogether avoided 
by casting the alloy on the surface of glass or mica. In this way, 
with a little care, a perfect surface is obtained, and it is only 
necessiiry to develop the structure by suitable etching. In 
adopting this method, however, instances have occurred in which 
the removal of the east surface has shown a structure differing 
considerably from the original. 

Polishing in Bas-Relie'f .—If the polishing be completed with 
fine rouge on a sheet of wet parchntent, placed upon a compara¬ 
tively soft base such as a piece of deal, certain soft constituents 
of an alloy may often be eroded in such a manner as to leave the 
hardest portions in relief. For the later stages of polishing H. L. 
Le Chatelier recommends the use of alumina obtained by 1 the 
calcination of ammonium alum; and fur the final polish ofifoft 
metals, chromium"oxide. • 

Although in some cases a pattern becomes visible after polish¬ 
ing, yet more frequently a mirror-like surface is produced in 
which no pattern can be detected, or if there is a pattern it is 
blurred, as if seen through a veil or mist. This is due to a thin 
layer of metal which has been dragged, or smeared, uniformly 
over the whole surface by the friction of the polishing process. 
Such a .surface layer is formed in all cases of polishing, and the 
peculiar lustre of burnished silver or steel is probably due to this 
layer. But to the metallographist it is an inconvenience, as it 
conceals scratches left by imperfect polishing, and also hides the 
pattern. It is therefore desirable to conduct the polishing so as 
to make thi.s layer as thin as possible : it is claimed for alumina 
that it can be so used as to produce a much thinner surface layer 
tliaii that due to the employment of rouge. The surface layer is 
very readily removed by appropriate liquid reagents, and, the 
true surface of the metal having been laid bare, the etching 
reagent acts differently on the individual substances in the alloy 
and the pattern can thus be emphasized to any required extent. 
Osmond divides etching rcagepts into three classes—acids_,, 
halogens ;ind salts. As regards acids, water containing from 2 to 
10 % of hydrochromic arid is useful. It is made by mixing 10 
griims of potassium bichromate with 10 grams of sulphuric acid 
in Joo grams of water. The use of nitric acid requires much 
experience. It is frequently employed in the examination of 
steels, Sir W. C. Roberts-Austen preferred a i % solution in 
alcohol, but many workers use concentrated acid, and effect the 
etching by allowing a stream of water to dilute the film of acid left 
on the surface of the .specimen after dipping it. Of the halogens, 
iodine is the most useful. A solution in alcohol is applied, so thA 
a single drop covers half a square inch of surface. The sp)ecimen 
is then washed with alcohol, and dried with a piece of fine linen or 
chamois leather. Tincture of iodine also affords a means of 
identifying lead in certain alloys by the formation of a yellow 
iodide of lead, while the vapour of iodine has in certain cases been 



used to the constituents. Thin coloured films may often be 
produced by the owdaticm of the specimen when heated in air. 
This, as a mews of developmg the structure, in the case of the 
copper alloys « spec^ly useful. Tinted crystals may thus be 
distinguished from the investing layer caused by the presence 
of a mmute quantity of another constituent. The temper colours 
produced by heating iron or steel in air are well known. Carbide 
of iron IS less oxidizable than the iron with which it is intimately 
a.s.sociated, and it assumes a brown tint, while the iron has reached 

In some ca.ses the alloy may be attacked electrolyticallv bv 
exposing It for a few rnmutp to a weak electric current in a bath 

very dilute sulphuric acid. Certain organic bodies give very 
satisfactory results The Japanese, for i^tance, prodL mo^ 
remarkable effects by simple reagents of wliich im infusion of 
certain forms of grass is a not unimportant constituent. In the 
case of iron and stc-el a freshly prepared infusion of liquorice 
loot has been found to be most useful for colouring certain 
constituents of steel. Osmond, who was the first to use this 
reagent, insisted tkit it should be freshly prepared and always 

hTs nwhorU?""’'^ conditions as regards age and concentration. 
His method of applying it was to rub the specimen on parchment 
moistwed with it, but he has subsequently modified this “ polish 
.utack by substituting a 2 % solution of ammonium nitrate for 
the liquorice infusion. In each case a small quantity of freshly 

tl^“oh?htag‘'‘' «« the parchment to assist 

Appliances used in Micrography.-^ht method of using the 
V with a camera for photographic purposes 

1,1II now be considered. Lvery inicrographer has his own vie^ as 
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Micrographic Apparatus, 
to the form of an in.stallation to be adopted, and it will therefore 
he Well to give an illustration of a definite apparatus wliich has 
been found to give satisfactory results. It consists of a micro¬ 
scope A with a firm base placed in a horizontal position. The 
micro,scope can be connected by a tube B with the expanded 
c.amera CC, at the end of which is the usual frame to receive the 
photographic plate. A practised observer can focus on a pl.ite 
ji. deal-glass by the aid of a subsidiary low-power microscope 
Jens. Jf a semi-transparent plate is employed it should be as fine 
as possible. The surface of the table is cut in such a way near H 
that observer who is sealed may conveniently examine the 
object on the stage of the microscope, the portion B turning 
aside for this purpose. Tlio subsequent focusing is elTected by a 
rod, TJ'F, and gearing attached to the fine adjustment of the 
microscope GA; flap J when raised forms the support of the 
amp used for illumination. As an illuminant an arc light has 
many advantage, as the exposure of the plate used will seldom 
exceed 10 seronds. The filament of a Nemst lamp can be used 
as the source of light; though not so brilliant as the arc it pos¬ 
sess^ the gr<»t advantap of perfect immobility. For the best 
results, especially with high powers, the source of light must be 

object , this advantage is possessed by both of these illuminants 

kmnora acetylene flame, and an incandescent 

femp or a gas lamp with a mantle will give good results, but with 

B^k is best effected by a 

tlm knf! ^ necessary that 

the lens used for concentratmg Oie light on the illuminator 
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should be an ac^atic one, as colour effects cause trouble in 

powersZiieSerkuhn 

tetter unH^ ^ -if eroups of alloys show 

better under oblique illumination, which may be effected bv the 

r !i t f angle of incidence teinir 

hmited b^ the distwce of the object from the objective in the 
e of high magnification. As regards objectives the most 

4 ">‘1 H mm.; two o’ther useful 

objectives for low powers being 35 mm. and 70 mm both of 
which are projecting objectives. A projecting eye-piece prefer¬ 
ably of low p^er, should be employed w-ith Jbut tte tSter 
objectives. The immersion lens, the Zeiss 2 mm is 

“> r '" 

dii^eterV. ? ? 'S 7 .feet, magnifications of over 2000 
diameters c.m easily be obtained. As regards sensitized nlatps 
excellent results have been obtained with LumiAre plates seroitivc 
to yellow and green. The various brands of “ process " plates 

i '■®P™fluetions of photo-micrograpte of metals 

and^aUoys will be found in the pla?e accompan^in^g the mkle 

of yS ?rou°a^d^'.s;'eS^ 

(May IS iljQzJ xU rtS 
mierVeopi^u?"^' 

mens for Microscopic? ’E^minatTo^' 

(1894), pt, 1, p. 292; 
w. C. Roberts-Aus- 
ton and F. Osmond, 

" On the Structure 
of Metals, its Origin 
and Causes,” PM. 
Trans. Roy. Soc. 
cbcxxvii, 417-412; 
and BuU. de la Soc. 
d'encouragement 

pour I'industrie na- 
tionale. .s* s6rie, i. 
11311 (Aoflt 1891.); 

O. Charpy, " Micro¬ 
scopic Study of Me- 

la sec . d'encouragement pour I'industrie nationate (Ma^h°i8i-P “4" 
^uveur, Constitution of Steel," Technulogy Quarierlv dune isos'l • 
MetMopraphyt. vol. i. No 3; " Metallogra^}.^ appli^ 

T T- o, Magazine, vol. ix. No. 6 , and vol. x No ?• 

i'ev Crystalline Structure of Iron and Steel." foum Iron 

and Steel Inst. (1898), 1. 145; "Practical Metallograjihy " Iproc 
Cleveland Inst. ^Engineers fFcb. 20, 1900); Ewing and Rosenhain' 
Crystelline Structure of jietals," FA./. Vruns. ifov So° cxdd’ 
°*mond, " Crystallograjihy of Iron " Annates 
1900); Ee ClmteUcr, "Technology of Metallo- 
a«ia^rr’ '' Contribution i VHudt dts 

^ encouragement pour I'industrie nationals floor! • 
Smeaton, Notes on the Etching of Steel Sections " Iron and^J.i 
Af«gU2,«c.vol.ix.No..3. (W.CR-A.;RH.NKf 

METALLURGY, the art of extracting metals from their ores- 
the term being customarily restricted to commercial as opposed 
to laboratory methods. It is convenient to treat electrical 
processes of extraction .as forming the subjects of Electro- 
imd Electrometallurjpr (y^.p.). -phe following table 
SMh.Wt the order of theinmportanre the metals which oui 
subject at present is understood to include; the second column 
the chemicid char^ters of the ores utilized, italics indicat¬ 
ing those of su bordinate importance. The term “ oxide ” includes 
carbonate, hydrate, and, when marked with *, silicate 
Metal. 


Iron . 

Copj)er 

Silver 

Gold 

I^ead 

Zinc 

Tin , 


Character of Ores. 

Oxides, sulphide. 

Complex Bulphidofl, also oxides, metal. 
Siilphjde and reguline niclal, chloride. 
Keguline metal. 

Sulphide and basic carbonate, sulphate, Ac. 
Sulphide, oxide.* 

Oxide. 
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Metal. 

Mercury . . . . 

Antimony . , . . 

Bismuth . . . . 

Nickel and cobalt . . 

Platinum, iridium, &t:. . 


Character of Ores. 
Sulphide, reguline metal. 
Sulphide. 

Reguline metal. 
Ara^des. 

Reguline. 


General Sequence ol Operations. —Occasionally, but rarely, 
metallic ores occur us practically pure compact masses, from 
which the accompanying matrix or “ ganguc ” can be detached 
by hand and hammer. In most cases the “ ore ” (see Mineral 
Deposits; Veins), as it comes out ol the mine or quarry, is 
simply a mixture of ore proper and gangue, in which the latter 
not unfrequently predominates. Hence it is generally necessary 
to purify the ore before the liberation of the metal is attempted. 
Most metallic ores are specifically heavier than the accompanying 


impurities and their purification is generally effected by reducing 
the crude ore to a fine enough powder to detach the metallic 
from the earthy part, and then washing away the latter by a 
current ol water, a.s far as po.s5ible (see Ore-dressing). 


The majority of ores being chemical compounds, the extraction 
of their metals demands chemical treatment. The chemical 


operations involved may be classified as follow.s: — 

1. Fiery Operations .—^The ore, generally with some “flux." 
is exposed to the action of fire. The fire in most eases has a 
ehemical, in addition to its physical, function. Moreover, the 
furnace {q.v.) is designed so as to facilitate the action of the heat 
and furnace gases in the desired direction. It i.s intended either 
to bum away certain components of the ore—in which case it 
must be so regulated as to contain a sufficient excess of unbumed 
oxygen; or it is meant to deoxidize(“ reduce ”)the ore, when the 
draught must be restricted so as to keep the ore constantly 
wrapped up in combustible flame gases (carbon monoxide, 
hydrogen, marsh-gas, &c.). The majority of the chemical 
operations of metallurgy fall into this category, and in these 
processes other metal-reducing agents than those naturally 
contained in the fire (or blast) are only exceptionally employed. 

2. Anmtgamaiion .—The ore by itself (if it is u reguline one), 
or with certain reagents (if it is not), is worked up with mercury 
BO that the metal is obtained as an amalgam, which can be separ¬ 
ated mechanically from the dross. 1’he purified amalgam is 
distilled, when the mercury is recovered as a distillate wliilc the 
metal remains. 

3. Wet ProceMM.—Strictly speaking, cortaiff amalgamation 
methods fall under this head; but, in its ordinary acceptance, the 
term refers to processes in which the metal is extracted cither 
from the natural ore, or from the ore after roasting nr other 
preliminary treatment, by an acid or salt solution, and from this 
solution precipitated—generally in the reguline form—by some 
suitable reagent. 

Few methods of metal extraction at once yield a pure product. 
What as a rule is obtained is a more or les.s impure metal, which 
requires to be “ refined " to become fit for tlie market. 


Chemical Operations .—Amalgamation and wet-way processes 
have limited supplications, being practically confined to copper, gold 
and silver. We therefore here confine ourselves, in the main, to 
pyro-chcmical operations. 

The method to be adopted for the extraction of a metal from ite 
ore is determined chiefly, though not entirely, by the nutare of the 
noU'metaliic component with wliicli the metal is combined. The 
simplest case is that of the reguline ores where there is no non- 
metallic element, the important case is that of gold. 

OxideSf Hydrates, Carbonates and All iron and tin ores 

proper fall under this heading, which, besides, coiaprises certain ores 
of copper, of lead and of zinc. The first stejj consists in subjecting 
the crude ore to a roasting or calcining process, the object of whicli 
is to remove the water and carbon dioxide, and burn away, to some 
extent at lca.st, the sulphur, arsenic or organic matter. The residue 
consists of an impure oxide of the respeclivo metal, which 111 ail castes 
is reduced by treatment with fuel at a high temperature. Should 
the metal be present as a silicate, lime must be added in the smelting 
to remove the silica and liberate the oxide. 

The temperature required for the reduction ot zinc lies above the 
boiling point of the metal; hence ^0 mixture of ore and reducing 
agent (cnarcoal is generally us(^d) must be heated in a retort combinesa 
with condensing apparatus. In all the other cases the reduction 
jfi effected in the fine itself, a tower-shaped blast furnace being pre¬ 
ferably used. The furnace is charged with alternate layers of fuel 
and ore (or rather ore and flux, see below), and the whole kindled 


from below. The metallic oxide, partly by the direct actios of the 
carbon with wliich it is in contact, but principally by that of the 
carbon monoxide produced in the lower strata from the oyxgen of 
the blast and the not carbon there, is reduced to the metallic state; 
the motal fuses and runs down, with the slag, to the bottom of the 
furnace, whence both are withdrawn by opening plug-boles. 

Sulphides. —Iron, copper, lead, zinc, mercury, silver and antimony 
very frequently present themselves in this state of combination, as 
components of a family of ores which may be divided into two 
sections: (1) such as substantially consist of simple sulphides, as 
iron pyrites (FcS.^), galena (PbS), zinc blende (ZnS), cinnabar (H^); 
and (2) complex sulphides, such as the various kinds of sulphureoua 
copper ores (all substantially compounds or mixtures of sulphides 
of copper and iron); bournonite, a complex sulphide of lead, anti¬ 
mony and copper; rothgiltigcrz, sulphide of silver, antimony and 
arsenic; fahlorz, sulphides of arsenic and autimony, combined with 
sulphidc.s of copper, silver, iron, zinc, mercury, silver; and mixtures 
of these aud otlier sulphides with one another. 

In treating a sulphureous ore, the first stej) as a rule is to subject 
it to oxidation by roasting it in a reverberatory or other furnace, 
which I<‘ads to the burning away of at least part of the arsenic and 
part of the sulphur. The eflect on the several individual metallic 
sulphides (supposing only one of these to be pniscnt) is as follows :— 

1. Those of silver (Ag.^S) and mercury (HgS) yield .sulphur dioxide 
gas and metal; in the case of silver, sulphate is formed at low tem¬ 
peratures. Metallic mercury, in the circumstances, goes oil as a 
vapour, which is collected aud condensed; silver remains as a regulus, 
bul pure sulphide of silver is Itardly ever worked. 

2. Sulphiaes of iron and zinc yield the oxides and ZnO as 

final pruGucte, some basic sulphate being formed at tlie earlier stages, 
especially in the case of ziuc. The oxides can be reduced by carl^n. 

j. The sulphides of lead and copper yield, the former a mixture 
of oxide and normal sulphate, the latter one of oxide and basic 
sulphate. Sulphate of lead is stable at a red heat; sulphate of copper 
breaks up into oxide, sulphur dioxide and oxygen. In practice, 
neitiier oxidation procesvS is ever puslied to tlie end; it is stopped 
as soon as the mixture of roasting product and unchanged sulphide 
contains oxygen and .sulphur in the ratio of On; S. The access of 
air is then stopj>ed and the whole heated to a higher temjjierature, 
when the whole of the sulphur and oxygen is eliminated. This 
method is largely utilized in the smelting of lead from galena and of 
copper from copper pyrites. 

4. Sulphide of antimony, when rousted in air, Ls converted into 
a kind of alloy of sulphide and oxide; the same liolcls for iron, only 
its oxysulphide is quite readily converted into tlie pure oxide l*'c.jO„ 
by further roasting. OxyaulpUide of antimony, by suitable processes 
can be reduced to metal, but these processes are rarely used, because 
the same end is far more easily obtained by “ precipitation," i.e, 
withdrawing the sulphur by tusion with metallic iron, forming 
metallic antimony and sulphide of iron. Both products fuse, but 
readily part, because fused antimony is far heavier than fused 
sulphide of iron. A precisely similar method is u.sed occasionally 
for the reduction of lead from galena. Sulphide of lead, when fused 
together witli metallic iron in the proportion of 2l‘‘o; iPbS yields 
a regulus (= iPb) and a " mat " Fe.,S, which, however, on cooling, 
decomposes into the ordinary sulphide FeS, and finely divided iron. 
What we have been explaining are special cases of a more gcucral 
nu'tallurgic proposition : Any one of the metals, copper, iron, tin, 
zinc, lead, silver, antimony, arsenic, in general, is capable of de- 
sulpliurizing (at least partially) any of the others that follows it in 
the-scries just given, and it does so the more readily and completely 
the greater the number of iuterveniug terms. Hence, supposing 
a complete mixture of these metals to be melted down under circum¬ 
stances admitting of only a partial sulphuralion of the whole, the 
copper has the l^st chance of passing into the " mat," while the 
arsenic is the first to be eliminated as such, or, in the yirescncc of 
oxidants, us oxide. 

Arsenides .—Although arsenides are amongst the commonest 
impurities of ores generally, ores consisting essentially of arsenides 
are comparatively rare. The most important are certain double 
arsenides of cobailt and nickel, which in practice are always con¬ 
taminated with tlie arseuicles or other compounds of foreign metals, 
such as iron, manganese, &c. The general mode of working these 
ores is as follows. The ore is first roasted by itself, when a part of 
the arsenic goc.s oil as such and as oxide, while a complex of lower 
ar.senides remains. This residue is now subjected to careful oxidiz¬ 
ing fubion ill the presence of some solvent for metallic bases. I'lio 
effect is that the several metals are oxidized away and pass into the 
slag (as silicates) in the following order—manganese, iron, cobalt, 
nickel; and at any stage the as yet unoxidizod residue of arsenide 
assumes the form of a fused regulus, which sinks down through the 
slag as a " speis." (This term has the same meaning in reference 
to arsenides as " mat" has in regard to sulphides.) By stopping 
the process at the right moment, we can produce a speis wnicli 
contains only cobalt and nickel, and if at this stage also the flux is 
renewed we can further produce a speis which contains only nickel 
and a slag which substantially is one of cobalt only. The composi¬ 
tion the speises generally varies from AsMe-y^ to AsMog, wnere 
" Me " means one atomic weight of metal in toto, so that in general 
xMe =s ;rFc 4 - yCo + aNi, where -f* y -f* ^ » i. The siliceous 
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wbalt >B ntUUed as a blo« pigment called “ smalt the ntckel-ipeis 
is worked np for metal. 

Minor Sieagents .—Besides the oxidizing and reducing agents 
present in the fire, and the " fluxes " addM for fhe production of 
stegi, various minor reagents may be noticed. Metallic iron as a 
desulphurizer has already been referred to. 

Oxide of lead, FbO (litharge), is largely used as an oxidizing agent. 
At a red heat, when it melts, it readily attacks all metals, except 
silver and gold, the geheral result being the formation of a mixed 
oxide and of a mixed regulus. a distribution, in other words, of both 
the lead and the metal acted on between slag and regulus. More 
important is its action on metallic sulphides, which, in general, 
results in the formation of three things besides sulphur dioxide, viz. 
a mixed oxide slag including the excess of litharge, a regulus of lead 
(which may include bismuth and other more readily reducible 
metals), and, if the litharge is not sulhcient for a complete oxidation, 
a " mat " comprising the more readily sulphunzable metals. Oxide 
of lead, being a most powerful solvent for metallic oxides generally, 
is also largely used for the separation of silver or gold from base 
metallic oxides. 

Metallic lead is to metals generally wliat oxide of lead is to metallic 
oxides. It accordingly is available as a solvent for taking up 
small particles of metal diffused throughout a mass of slag, and 
uniting them into one regulus. This leads us to the process ol 
“ cupellation," which serves for the extraction of gold (g.v.- see 
also Assaying) and silver from tlieir alloys with base metahs. 

Fluxes. —All ores are contaminated with more or less gangue, 
which ill general consists of infusible matter, and if left unheeded 
in the reduction of the metallic part of the ore would retain more 
or less of the metal disseminated through it, or at best foul the 
furnace. To avoid tins, the ore as it goes into the furnace is mixed 
with “ fluxes ” so selected as to converl the gangue into a fusible 
“ slag," which readily runs down through the fuel with the regulus 
and separates from the latter. The quality and proportion of flux 
should, if possible, be so chosen that the formation of tlie slag sets 
in only after the metal has been reduced and molten; or else part of 
the basic oxide of tfie metal to be extracted may be dissolved by 
tile slag and its reduction thus be prevented or retarded. Slags 
are not a necessary evil; if an ore were free from gangue we should 
add gangue and flux Irom without to produce a slag, because one 
of Its functions is to form a layer on the regulus which protects it 
against the further action of the blast or furnace gases. Fluxes 
may be arranged under the three heads of (i) fluor-spar, (2) basic 
ILuxes and (3) acid fluxes. 

Fluor-spar fuses up at a red heat with silica, sulphates of calciiiiii 
and barium, and a lew other infusible substances into homogeneous 
masses. It shows little tendency to dissolve basic oxides, such as 
lime, &c. One part of fluor-spar liquefies about luilf a part of silica, 
lour parts of calcium sulphate and one and a half parts of baniim 
sulpliate. Upon these facts its extremely wide application in 
metallurgy is founded. Carbonate of soda (or (Mtash) is the most 
powerful basic flux. It dissolves silica and all silicates into fusible 
glasses. On tliu other hand, borax may be taken as a type for the 
acid fluxes. At a red heat, when it forms a viscid fluid, it readily 
dissolves all basic oxides into fusible complex borates. Mow the 
gangue ol an ore in general consists either of some basic material 
such as carbonate of lime (or magnesia), ferric oxide, alumina, &c., 
or of silica (quartz) or some more or less acid silicate, or else of a 
mixture of the two classes of bodies. So any kind of gangue might 
be hquefled by incaus of borax or by means of alkaline carbonate; 
but neitlier ol the two is used otherwise than for assaying; what the 
metal-smelter does is to add to a basic gangue the pro]xirtion of 
silica, and to an acid ore the proportion of lime, or, indirectly, of 
ferrous or perhaps manganous oxide, which it may need for the 
formation of a slag of the pro(X.'r qualities. The slag must pnssc.ss 
the proper degree of saturation. In other words, teking SiO., +■ 
nMeO (whore MeO means an equivalent of base) as a formula for 
tlie potential sl^, n must have the proper value. If n is too small, 
i.e. if the slag is too acid, it may dissolve part of the metal to be 
recovered; if n is too great, i.e. the slag too basic, it may refuse to 
dissolve, for instance, the ferrous oxide which is meant to go into 
it, and this oxide wUI then be reduced, and its metal (iron in our 
example) contaminate the regulus. In reference to the prolilcm 
under discussion, it is worth noting ftiat oxides of lead and copper 
are more readily reduced to metals than oxide of iron FCoO, is to 
FeO, the latter more readily to FeO than FeO itseli to mebiil, and 
FeO more readily to metal than manganous oxide is. Oxide of 
colcinm (lime) is not reducible at all. The order of basicity in the 
oxides (their readiness to go into the slag) is precisely the reverse. 

Most slags being, as we Wvc seen, complex silicates, it is a most 
important problem of scientilic metallurgy to determine the relations 
in this class of bodies between chemicu composition on the one 
hand and fusibili^ and solvent power for certain oxides (CaO, FeO, 
Fe, 0 „ Aip,, SiO.^, &c.) on the other. Their general composition 
may be expressed as n(MO -f xSiO.^ -f m[(fe 01 al )0 -f xSiOJ 
(M =• Ca, Jig, Fe, K^, &c.; fe = }Fe, ai = |A 1 .) The following 
mode of classifying and naming con^aition in silicates is metallurgi¬ 
cal ; scientific chemists dcsi^ate Class I. as orthosilicates. Class II, 
os metasilicates, Class III. as sesquisiUcates. In the formulae M 
stands for K,, Ca, Fe, &c. or for ai => f Al, ie •= |Fe, &c. 
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It should bo possible to represent each quality of a silicate as a 
function of x, n/m, and of the nature of the individual bases that 
make up the MO (feor al) O respectively. Onr actual knowledge 
falls far short of this possibility. The problem, is fact, is very diifl- 
cult, the more so as it is complicated by the esutence of aluminates, 
compounds such as AlgO,. 3CaO, in which the alumina plays the 
part of acid, and the occokonal existence of compounds of fluorides 
and silicates in certain slags. Thc^ formation of or, what comes 
to the same thing, of metallic silicates, was especially studied by 
Percy, Smith, Bischof, Plattner and others, and in more recent times 
by Vogt, Doelter, and at the Geophysical laboratory of the Carnegie 
Institution, Washington. 

Biduoghafby. —W. Roberl.s-Austen, Introduction to ike Study 
0/ Metallurgy- J. A. Phillips and H. Bnuermeau Elements 0/Mttatlurgy 
(18H5); and L. Babu, MMallurgie ginirale (Paris, 1906), deal with 
the principles of metallurgy. A standard work treating the metal¬ 
lurgy of various metals is Carl Schnabel, Handbuch der Metall- 
hutlenkunde, i. (1901), ii. (1904), Eng. trails, by H. Louis, i. (1905), 
ii. (1907). 

METAIi-WORK. Among the many stages in the develop¬ 
ment of primeval man, none can have been of greater moment 
in his struggle for exiidence than the discovery of the metals, and 
the means of working them. The names generally given to the 
three prehistoric periods of man’s life on the earth—the Stone, 
tlie Bronze and the Iron age—imply the vast importance of the 
progressive .steps from the flint knife to the bronze celt, and lastly 
to the keen-edged elastic iron weapon or tool. 

The metals chiefly used in the arts have been gold, silver, 
copper and tin (the last two generally mixed, forming an alloy 
called bronze), iron and lead ([see the separate articles on these 
metals). Tlieir peculiarities have naturally marked out each of 
them for special uses and methods of treatment. The durability 
and the extraordinary ductility and pliancy of gold, its power of 
being subdivided, drawn out or flattened into wire or leaf of 
almost infinite fineness, have led to its being used for works where 
great minuteness and delicacy of execution were required; while 
Its beauty and rarity have, for the most part, limited its use to 
objects of adornment and luxury, as distinct from those of utility. 
In a lesser degree most of the qualities of gold arc shared by silver, 
and consequently the treatment of these two metals has alwa)'s 
been very similar, though the greater abundance of the latter 
metal has allowed it to be used on a larger scale and for a greater 
variety of purposes. The great fluidity of bronze when melted, 
the slightne.ss of its ("ontraction on solidifying, together with its 
density and hardness, make it especially suitable for casting, and 
allow of its taking the impress of the mould with extreme sharp¬ 
ness and delicacy. In the form of plate it can be tempered and 
annealed till its elasticity and toughness are much increased, 
and it con then be formed into almost any shape under the ham¬ 
mer and punch. By other methods of treatment, known to the 
ancient Egyptians, Greeks and others, but now forgotten, it 
could be hardened and formed into knife and razor edges of the 
utmost keenness. In many specimens of ancient bronze, small 
quantities of silver, lead and zinc have been found, but their 
presence is probably accidental. In modern times brass has been 
much used, chiefly for the sake of its cheapness as compared with 
bronze. In beauty, durability and delicacy of surface it is very 
inferior to bronze, and, though of some commercial importance, 
has been of but little use in the production of works of art. To 
some extent copper was used in an almost pure state during 
medieval times, especially from the 12th to the 15th century, 
mainly for objects of ecclesiastical use, such as pyxes, mon¬ 
strances, reliquaries and croziers, partly on account of its soft¬ 
ness under the tool, and also because it was slightly easier to 
apply enamel and gilding to pure copper than to bronze (see 
fig. i). In the medieval period it was used to some extent in the 
shape of thin sheeting for roofs, as at St Mark’s, Venice; while 
during the i6th and 17th centuries it was largely employed 
for ornamental domestic vessels of various sohs. 
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Iron .^—The abundance in which iron is found in so many plat-es, 
its great strength, its remarkable ductility and malleability in u 
red-hot state, and the ease with which two heated surfaces of 

iron can be welded together 
under the hammer com¬ 
bine to make it specially 
suitable fur works on a 
large scale where strength 
with lightness are required 
—things such as screens, 
window-grills, ornamental 
hinges and the like. In its 
hot plastic state iron can 
be formed and modelled 
under the hammer to 
almost any degree of re¬ 
finement, while its great 
strength allows it to be 
beaten out into leaves and 
ornaments of almost paper- 
liko thinness and delicacy. 
With repeated hammering, 
drawing out and annealing, 
it gains much in strength 
and toughness, and the 
addition of a very minute 
quantity of carbon con¬ 
verts it into steel, less 
■tough, but of the keenest 
hardness. The large em¬ 
ployment of cast iron i.s 
comparatively modern, in 
England at least only dat¬ 
ing from the 16th century; 
it is not, however, in¬ 
capable of artistic treat¬ 
ment if due regard be paid 
to the necessities of casting, 
and if no attempt is made 
to imitate the fine-drawn 
lightness to which wrought 
iron so readily lends itself. 
At the best, however, it is 
not generally suited for the 
finest work, as the great 
contraction of iron in pass¬ 
ing from the fluid to the 
solid state renders the cast 
somewhat blunt and spirit¬ 
less. 

Among the Assyrians, 
Fici. I. —Monstrance of Copper Gilt; Egyptians and Greeks the 
Italian work of the I5lh century. 

wrought, was very limited, bronze being the favourite metal 
almost for all purposes. The difficulty of smelting the ore was 
probably one reason for this, as well as the now forgotten 
skill which enabled bronze to be tempered to a steel-like edge. 
It had, however, its value, of which a proof occurs in Homer 
(II. xxiii.), where a mass of iron is mentioned as being one of 
the prizes at the funeral games of Patroclus. 

Methods of Manipulation in Metal-Wark.—Gold, silver and 
bronze may be treated in various ways, the chief of which 
are (i) casting in a mould, and (2) treatment by hammering and 
punching (Fr. repousse). 

The first of -^se, casting, is chiefly adapted for bronze, or 
t Anal}tBes dl)Wd iron of prehistoric weapons have brought to 
light the interestUMi^ct that many of these earliest specimens of 
iron manufacture raStain a considerable percentage of nickel. This 
special alloy does not occur in any known iron ores, but is invariably 
found in meteoric iro^ It thus appears that iron was manufactured 
from moteorolites wlMj^ad fallen to the earth in an almost pure 
metallic state, possibly long before prehistoric man had learnt how 
to dig for and smelt ^on in any of the forms of ore which are found 
on tlfls planet. 


in the case of the more precious metals only if they are used 
on a very small scale. The reason of this is that a repouss6 
relief is of much thinner substance than if the same design were 
cast, even by the most skilful metal-worker, and so a large 
surface may be produced with a very small expenditure of 
valuable metal. Casting is probably the most primitive method 
of metal-work. This has passed through three stages, the 
first being represented by solid castings, such as are most 
celts and other implements of the prehistoric time; the 
mould was formed of clay, sand or stone, and the fluid 
metal was poured in till the hollow was full. The next 
stage was, in the case of bronze, to introduce an iron core, 
probably to save needless expenditure of the more valuable 
metal. The British Museum possesses an interesting Etruscan 
or Archaic Italian example of this primitive device. It is 
a bronze statuette from Scssa on the Voltumo, about 2 ft. 
high, of a female standing, robed in a close-fitting chiton. 
The presence of the iron core has been made visible by 
the splitting of the figure, owing to the unequal contraction 
of the two metals. The forearms, which are extended, have been 
cast separately and soldered or brazed on to the elbows. The 
third and last stage in the progress of the art of casting was the 
employment of a core, generally of clay, round which the metal 
was cast in a mere skin, only thick enough tor strength, without 
waste of metal. The Greeks and Romans attained to the 
greatest possible skill in this process. Their exact method is not 
certainly known, butitappears probable that they were acquainted 
with the process now called d cire perdue —the same as that 
employed by the great Italian artists in bronze. Cellini, the 
great Florentine artist of the 16th century, has described it 
fully in his Tratlalo della Scultura. If a statue was to be cast, 
the figure was first roughly modelled in clay—only rather smaller 
in all its dimensions than the future bronze; all over this a skin 
of wax was laid, and worked by the sculptor with modelling tools 
to the required form and finish. A mixture of pounded brick, 
clay and ashes was then ground finely in water to the consistence 
of cream, and successive coats of this mixture were then applM 
with u brush, till a second skin was formed all over the wjS 
fitting closely into every line and depression of the modeU^I 
Soft clay was then carefully laid on to strengthen the moid^S 
considerable thickness, till the whole statue ‘tppeMMMMm 
shapeless mass of clay, round which iron hoops wd!0»TO!"to 
hold it all together. 'JTte whole was then thoroughly ari«fand 
placed in a hot oven, which baked the clay, both of the core and 
the outside mould, and melted the wax, which was allowed to nin 
out from small holes made for the purpose. Thus a hollow was 
left, corresponding to the skin of wax between the core and the 
mould, the relative positions of which were preserved by various 
small rod.s of bronze, which had previously been driven through 
from the outer mould to the rough core. The mould was now 
ready, and melted bronze was poured in till the whole space 
between the core and the outer mould was full. After slowly 
cooling, the outer mould was broken away from outside the statue 
and the inner core as much as possible broken up and raked out 
through a hole in the foot or some other part of the statue. 'The 
■projecting rods of bronze were then cut away, and the whole 
finished by rubbing down and polishing over any roughness or 
defective places. The most skilful sculptors, however, had hut 
little of this after-touching to do, the final modelling and even 
polish which they had put upon the wax being faithfully repro¬ 
duced in the bronze casting. The further enrichment of the object 
by enamels and inlay of other metals was practised at a very early 
period by Assyrian, Egyptian and Greek metal-workers, as well 
as by the artists of Persia and medieval Europe. 

The second chief process, that of hammered work (Gr. 
iTtpvfir'ikaTos-, Fr. repousse), was probably adopted for bronze-work 
on a large scale before the art of forming large castings was dis¬ 
covered. In the most primitive meth(^ thin plates of bronze 
were hammered over a wooden core, rudely cut into^heM^uired 
shape, the core serving the double purpose of gi vjB inBj ft to and 
strengthening the thin metal. A further develq^nlQgp^^e art 
of hammered work consisted in laying the a soft 
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and elastic bed of cement made of pitch and pounded brick. 
The design was then beaten into relief from the back with hammers 
and punches, the pitch bed yielding to the protuberances which 
were thus formed, and serving to prevent the punch from break¬ 
ing the metal into holes. The pitch was then melted away from 
the front of the embossed relief, and applied in a similar way to 
the back, so that the modelling could be completed on the face 
of the relief, the final touches being given by the graver. This 
process was chiefly applied by -me^eval artists to the precious 
metals, but by the Assyrians, Greeks and other early nations it 
was largely used for bronze. The great gates of Shalmaneser II., 
858-823 B.C., from Balawat, now in the British Museum, are a 
remarkable example of this sort of work on a large scale, though 
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the treatment of the reliefs is minute and delicate. The “ Siris 
bronzes,” in the same museum, are a most astonishing example 
of the skill attained by Greek artists in this repoussi work (see 
Bronsted’s Bronzes of Siris, 1836). They are a pair of shoulder- 
pieces from a .suit of bronze armour, and each has in very high 
relief a combat between a Greek warrior and an Amazon. No 
work of art in metal has probably ever surpassed tliese little 
figures for beauty, vigour and expression, while the skill with 
which the artist has beaten the.se high reliefs out of a flat plate 
of metal appears almost miraculous. The heads of the figures 
are nearly detached from the ground, their substance is little 
thicker than paper, and yet in no place has the metal been broken 
through by the punch. They are probably of the school of 
Praxiteles, and date from the 4th century b.c. (see fig. a). 

Copper and tin have been but little used separately. Copper 
in its pure state may be worked by the same methods as bronze, 
but it is inferior to it in hardness, strength and beauty of surface. 
Tin is too weak and brittle a metal to be employed alone for any 
but small objects. Some considerable number of tin drinking- 
cups and bowls of tlie Celtic period have been found in Cornwcdl 
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in the neighbourhood of the celebrated tin and copper mines, 
which have been worked from a very early period. The use. of 
lead has been more extended. In sheets it forms the best of all 
coverings for roofs and even spires. In the Roman and medieval 
periods it was largely used for coflkis, which were often richly 
ornamented with cast work in relief. Though fusible at a very 
low temperature, and very soft, it has great power of resisting 
decay from damp or exposure. Its most important use in an 
artistic form has been in the shape of baptismal fonts, chiefly 
between the iith and the J4th centuries. The superior beauty 
of colour and durability of old specimens of lead is owing to the 
natural presence of a small proportion of silver. Modem 
smelters carefully extract this silver from the lead ore, theieby 
greatly impairing the durability and beauty of the metal. 

As in ahnost all the arts, the ancient Egyptians excelled in their 
metal-work, especially in the use of bronze and the precious 
metals. These were worked by casting and hammering, and 
ornamented by inlay, gilding and enamels with the greatest 
possible skill. From Egypt perhaps was derived the early skill 
of the Hebrews. Further instruction in the art of metal-working 
! came probably to the Jews from the neighbouring country of 
I Tyre. The description of the great gold lions of Solomon’s 
I throne, and the lever of cast bronze supported on figures of oxen, 
j shows that the artificers of that time h^ overcome the difficulties 
of metal-working and founding on a large scale. The Assyrians 
were perhaps the most remarkable of all ancient nations for the 
colos.sal size and splendour of their works in metal; whole circuit 
walls of great cities, such as Ecbatana, are said to have been 
covered with metal plates, gilt or silvered. Herodotus, Athenaeus 
and other Greek and Roman writers have recorded the enormous 
number of colossal statues and other works of art for which 
Babylon and Nineveh were so famed. The numerous objects of 
bronze and other metals brought to light by the excavations in 
the Tigris and Euphrates valleys, though mostly on a small scale, 
bear witness to the great skill and artistic power of the people who 
produced them; while the discovery of some bronze statuettes, 
shown by inscriptions on them to be not later than 2200 b.c., 
proves how earlv was the development of this branch of art among 
the people of As.syria. 

The Metal-Work of Greece .—^'fhe early history of metal-working 
in Greece is extremely obscure, and archaeologists are divided in 
opinion even on so inmortant a question as the relative use of 
bronze and iron in the Homeric age. The evidence of Mycenaean 
remains, as compared with the literary evidence of Homer, is 
both inadequate and inconclusive (see Aegean Civilization; 
Greek Art; Arms and Armour, Ancient', Plate; &c.). The 
poems of Homer are full of descriptions of elaborate works in 
bronze, gold and silver, which, even when full allowance is made 
for poetic fancy, show clearly enough very advanced skill in the 
working and ornamenting of these metals. Homer’s description 
of the shield of Achilles, made of bronze, enriched with bands of 
figure reliefs in gold, silver and tin, could hardly have been written 
by a man who had not some personal acquaintance with works 
in metal of a very elaborate kind. Again, the accuracy of his 
descriptions of brazen houses—such as that of Alcinous, Od. vii. 
81—is borne witness to by Pausanias’s mention of the bronze 
temple of Athena XoXkIoucos in Sparta, and the bronze 
chamber dedicated to Myron in 648 b.c., as well as by the dis¬ 
covery of the stains and bronze nails, which’show that the whole 
interior of the so-called treasury of Atreus at Mycenae was once 
covered with a lining of bronze plates. Of the two chief methods 
of working bronze, gold and silver, it is probable that the hammer 
process was first practised, at least for statues, among the Greeks, 
who themselves attributed the invention of the art of hollow 
casting to Theodoras and Rhoecus, both Samian sculptors, about 
the middle of the 6th century b.c. Pausanias specially mentions 
that one of the oldest statues he had ever seen was a large figure 
of Zeus in Sparta, made of hammered bronze plates riveted 
together. With increased skill in large castings, and the dis¬ 
covery of the use of cores, by which the fluid bronze was poured 
into a mere skin-like cavity, hammered or repoussi work was 
only used in the case of small objects in which lightness was 
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desirable, or for the precious metals in order to avoid targe 
expenditure of metal The colossal statues of ivory and gold 
by Pheidias were the most notable examples of this use of gold, 
especially bis statue of Athena in the Parthenon, and the one of 
Zeus at Olympia. The nude parts, such as face and hands, were 
of ivory, while the armour and drapery were of beaten gold. The 
comparatively small weight of gold used by Pheidias is very 
remarkable when the great size of the statues is considered. 

A graphic representation of the workshop of a Greek sculptor 
in bronze is given on a fictile vase in the Berlin Museum (see 
Gerhard’s TrinksehaUn, plates xii., xiii.). One man is raking out 
the fire in a high furnace, while another behind is blowing the 
bellows. Two others are smoothing the surface of a statue with 
scraping tools, formed like a strigil. A fourth is beating the arm 
of an unfinished figure, the head of which lies at the workman's 
feet. Perhaps the most important of early Greek works in cast 
bronze, both from its size and great historical interest, is the 
bronze pillar (now in the Hippodrome at Constantinople) which 
was erected to commemorate the victoiy of the allied Greek 
states over the Persians at Plataea in 479 b.c. (see Newton’s 
Travels in the Levant). It is in the form of three serpents twisted 
together, and before the heads were broken off was at least 
ao ft. high. It is cast hollow, all in one piece, and has the 
names of the allied states engraved on the lower part of the coils. 
Its size and the beauty of its surface show great technical 
skill in the founder’s art. On it once stood the gold tripod 
dedicated to Apollo as a tenth of the spoils. It is described 
by both Herodotus and Pausanias. 

Marble was comparatively but little used by the earlier Greek 
sculptors, end even Myron, a rather older man than Pheidias, 



Fig. 3.—Boss from the Milanese Candelabrum. 


seems to have executed nearly all his most important statues in 
metal. Additional richness was given to Greek bronze-work by 
gold or silver inlay on lips, eyes and borders of the dress; one 
remarkable statuette in the British Museum has eyes inlaid with 
diamonds and fret-work inlay in silver on the border of the chiton. 
The mirrors of the Greeks are among the most important speci¬ 
mens of their artistic metal-work. These are bronze disks, one side 
polished to serve ns,a reflector, and the bark ornamented with 
engraved outline drawing.s, often of great beauty (see Gerhard, 
Etruskische Spiegel, 1843-1867). Tn metal-work, as in other arts, 
the Romans were pupils and imitators of the Greeks. Owing 
to the growth of the spirit of luxury, a considerable demand arose 
for magnificent articles of gold and silver plate. The finest 
specimens of these that still exist are the very beautiful set of 
silver plate found buried near Hildeshehn in 1869, now in the 
Berlin Museum. They consist of drinking vessels, bowls, vases, 
ladles and other objects of silver, parcel-gilt, and exquisitely 
decorated with figures in relief, both cast and repouss^. There 
are electrotypes of these in the Victoria and Albert Museum. 
When the seat of the empire was changed, Byzantium became 
the chief centre for the production of artotic metal-work. From 
Byzantium the special skill in this art was transmitted in the 


9th and loth centuries to the Rhenish provinces of Germany and 
to Italy, and thence to the whole of western Europe; in this way 
the i8th century smith who wrought the Hampton Court iron 
gates was the heir to the mechanic skill of the ancient metal¬ 
workers of Phoenicia and Greece. In that period of extreme 
degradation into which all the higher arts fell after the destruc¬ 
tion of the Roman Empire, though true feeling for beauty and 
knowledge of the subtleties of the human form remamed for 
centuries almost dormant, yet at Byzantium at least there still 
survived great technical skill and power in the production of all 
.sorts of metal-work. In the age of Justinian (first half of the 
6th century) the great church of St Sophia at Constantinople was 
adorned with an almost incredible amount of wealth and splen¬ 
dour in the form of screens, altars, candlesticks and other ecclesi¬ 
astical furniture made of massive gold and silver. 

Metal-Work in Italy .—It was therefore to Byzantium that 
Italy turned for metal-workers, and especially for goldsmiths, 
when, in the 6th to the 8th centuries, the basilica of St Peter’s 
in Rome was enriched with masses of gold and silver for decora¬ 
tions and fittings, the gifts of many donors from Belisarius to 
I.eu III., the mere catalogue of whi^ reads like a tale from the 
Arabian Nights. The gorgeous Pala d’oro, still in St Mark’s at 
Venice, a gold retable covered with delicate reliefs and enriched 
with enamels and jewels, was the work of Byzantine artists 
during the iith century. This work was in progress for more 
than a hundred years, and was set in its place in 1106 A.n., 
though still unfinished (see Bellomo, Pala d’oro di St Marco, 
1847). It was, however, especially for the production of bronze 
doors for churches, ornamented witli panels of cast work in high 
relief, that Italy obtained the services of Byzantine workmen 
(soe Garrucci, Arte cristiana, 1872-1882). One artist, named 
Staurachios, produced many works of this class, some of which 
still exist, such as the bronze doors of the cathedral at Amalfi, 
dated 1066 A.D. Probably by the same artist, though his name 
was spelled differently, were the bronze doors of San Paolo fuori le 
Mura, Rome, careful drawings of which exist, though the originals 
were destroyed in the fire of 1824. Other important examples exist 
at RaveUo (1197), Salerno (1099), Amalfi (1062), Atrani (1087); 
and doors at Monreale in Sicily and at 'I'rani, signed by an artist 
named Barisanos (end of the 12th century); the reliefs on these 
last arc remarkable for expression and dignity, in spite of their 
early rudeness of modelling and ignorance of the human figure. 
Most of these works in bronze were enriched with fine lines inlaid 
in silver, and in some cases with a kind of niello or enamel. The 
technical skill of these Byzantine metal-workers was soon 
acquired by native Italian artists, who produced many important 
works in bronze similar in style and execution to those of the 
Byzantine Greeks. Such, for example, are the bronze doors <if 
San Zenone at Verona (unlike the others, of repousse not cast 
work); those of the Duomo of Pisa, cast in 1180 by Bonannus, 
and of tbe Duomo of Troia, the last made in the beginning of the 
12th century by Oderisius of Tienevento, Another artist,named 
'Roger of Amalfi, worked in the same way; and in the year 1219 
■the brothers Hubertus and Petrus of Piacenza cast the bronze 
, door for one of the side chapels in San Giovanni in l.aterano. 
One of the most important early sjiecimens of metal-work is the 
gold and silver altar of Sant’Ambrogio in Milan. In character 
of work and design it resembles the Venice Pala d’Oro, but is 
still earlier in date, being a gift to the church from Archbishop 
Angilbert II. in 835 a.I). (see Du Sommerard, and D’Agincourt, 
Moyen Age). It is signed wolvinivs magistkr phabek ; nothing 
is known of the artist, but he probably belonged to the semi- 
Byzantine school of the Rhine provinces; according to Dr Rock 
he was an Anglo-Saxon goldsmith. It is a very sumptuous work, 
the front of the altar being entirely of gold, with repouss6 reliefs 
and cloisonne enamels; the back and ends are of silver, with* 
gold ornaments. On the front are figures of Christ and the 
twelve apostles; the ends and back have reliefs illustrating the 
life of St Ambrose. 

The most important existing work of art in metal of tiie 13th 
century is the great candelabrum now in Milan Cathedral. It is 
of gilt bronze, more than 14 ft. high; it has seven branches for 
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candles, and its upright stem is supported on four winged dragons. 
For delicate and spirited execution, together wid» refined grace¬ 
fulness of design, it is unsurpassed by any similar work of art. 
Every one of the numerous little figures with which it is adorned 
is worthy of study for the beauty and expression of the face, and 
the dignified arrangement of the drapery (see fig. 3). semi- 
conventional open scroll-work of branches and fruit which wind 
around and frame each figure or group is devised with the most 
perfect taste and richness of fancy, while each minute part of this 
great piece of metal-work is finished with all the care that could 
have been bestowed on the smalleirt article of gold jewelry. 
Though something in the grotesque dragons of the bwe recalls the 
Byzantine school, yet the beauty of the figures and the keen 
feeling for graceful curves and folds in the drapery point to a 
native Italian as being the artist who produced this wonderful 
work of art. There is a cast in the Victoria and Albert Museum. 



Flo. 4.—Silver Kepoussi Kohefs from the Pistoia Rctaljlr. 


During the 13th and 14th centuries in Italy the widespread 
influence of Niccola Pisano and his school encouraged the sculptor 
to use marble rather than bronze for his work. At this period 
wrought iron came into general use in the form of screens for 
chapels and tombs, and grills for windows. These are mostly 
of great beauty, and show remarkable skill in the use of the ham¬ 
mer, as well as power in adapting the design to the requirements 
of the material. Among the finest examples of thi.s sort of work 
are the screens round the tombs of the Scala family at Verona, 
1350-1375,—a sort of network of light cusped quatrefoils, eaih 
filled up with a small ladder (scala) in allu.sion to the name of the 
family. The most elaborate specimen of this wrought work is 
the screen to the Rinuccini chapel in Santa Croce, Florence, of 
1371, in which moulded pillars and window-like tracery have 
been wrought and modell^ bi’ the hammer with extraordinary 
skill (see Wyatt, Metal-Work of Middle Ages). Of about the 
same date are the almost equally magnificent screens in Sta 
Trinita, Florence, and at Siena across the chapel in the Palazzo 
Pubblico. The main part of most of these screens is filled in with 
quatrefoils, and at the top is an open frieze formed of plate iron 
pierced, repoassf, and enriched with engravi^. In the 14th 
century great quantities of objects for ecclesiastical use were 


produced in Italy. The silver altar of the Florence baptistery 
was begun in the first half of the 14th century, and not completed 
till after 1477 (see Gas. des btam-tpis, Jan. 18S3). ThegiWtest 
artists in metal laboured on it in succession, among them Orcagna, 
Ghiberti, Verrocchio, Ant. Pollaiuolo and many others. It has 
elaborate reliefs in repous.s6 work, cast canopies and minute 
statuettes, with the further enrichment of translucent coloured 
enamels. The silver altar and retable of Pistoia Cathedral (see 
fig. 4), and the great shrine at Orvieto, are wwks of the same 
class, and of equal importance. 

Whole volumes might be devoted to the magnificent works in 
bronze produced by the Florentine artists of this century, works 
such as the baptistery gates by Ghiberti, the statues of Verroc¬ 
chio, Donatello and many others, the bronze screen in Prato 
cathedral by Simone, brother of Donatello, in 1444-1461, and 
the screen and bronze ornaments of the tomb of Piero and 
Giovanni dei Medici in Sun Lorenzo, Florence, by Verrocchio, in 
1472. At the latter part of the 15th century and the beginning 
of the 16th the Pollaiuoli, Ricci and other artists devoted much 
labour and artistic skill to the production of candlesticks and 
smaller objects of bronze, 
such us door - knockers, 
many of which are works 
of the greatest beauty. 

The candlesticks in the 
C'ertosa near Pavia, and in 
the cathedrals of Venice 
and Padua, are the finest 
examples of these. Nic- 
C0I6 Grossi, who worked in 
wrought iron under the 
patronage of Lorenzo dei 
Mediri, produced some 
wonderful specimens of 
metal-work, such as the 
candlesticks, lanterns, and 
rings fixed at intervals 
round the outside of the 
great palaces (see fig. 5). 

The Strozzi palace in 
I'Torence and the Palazzo 
del Magnifico at Siena 
have fine specimens of 
tliesB — the former of 
wrought iron, the latter in 
(ast bronze. At Venice 
fine work in metal, such as salvers and vases, was being produced, 
of almost Oriental design, and in some rases the work of 
resident Arab artificers. In the i6th century Benvenuto CeUini 
was supreme for skill in the production of enamelled jewelry, 
pLite and even larger works of sculpture (see Plon's Ben. CeUini, 
1882), and Giovanni da Bologna in the latter part of the same 
century inherited to some extent the skill and artistic power 
of the great 15th-century artists. 

Spain. —From a very early period the metal-workers of 
Spain have been distinguished for their skill, especially in the 
use of the precious metals. A very remarkable set of specimens 
of goldsmith’s work of the 7th century are the eleven votive 
crowns, two crosses and other objects found in 1858 at Guar- 
razar, and now preserved at Madrid and in Paris in the Quny 
Museum (see Du Sommerard, Musie de Cluny, 1852). Magnifr 
cxnt works in silver, such as shrines, altar crosses and church 
vessels of all kinds, were produced in Spiain from the 14th to 
the i6th century—especially a number of sumptuous tabernacles 
(custodia) for the host, magnificent examples of which still 
exist in the cathedrals of Toledo and S^Ile. The bronze 
and wrought-iron screens— rejas, mostly of the 15th and i6th 
centuries—to be found in almost every important church in 
Spain are very fine examples of metal-worR They generally 
have moulded rails or balusters, and rich friezes of pierced 
and repoussd work, the whole bmg often thickly plat^ with 
silver. The common use of metal for pulpits is a peculiarity 



Fio. 5.—Wroughf-iron Candle I'ricket; 
late 15th century. Florentine work. 
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of Spain; they are sometimes of bronze, as the pairs in Burgos 
and Toledo cathedrals, or in wrought iron, like those at Zamora 
and in the church of San Gil, Burgos. The great candelabrum 
or ttnebrarium in Seville Cathedral is the finest specimen of 
16th-century metal-work in Spain; it was mainly the work 
of Bart. Morel in 1562. It is of cast bronze enriched with 
delicate scroll-work foliage, and with numbers of well-modelled 
statuettes. Especially in the art of metal-work Spain was 
much influenced in the 15th and i6th centuries by both Italy 
and Germany, so that numberless Spanish objects produced 
at that time owe little or nothing to native designers. At an 
earlier period Arab and Moorish influence is no less apparent. 



Fio. 6.—Part of the “ Eleanor Grill.". 


England .—In Saxon times the English metal-wfirkers, 
especially of the precious metals, po.ssessed great skill, and 
appear to have produced shrines, altar-frontals, retables and 
other ecclesiastical furniture of considerable size and magnifi¬ 
cence. Dunstan, archbishop of Canterbury (925-988), like 
Bemward, bishop of Hildesheim a few years later, and St Eloi 
of France three centuries earlier, was himself a skilful worker 
in all kinds of metal. The description of the gold and silver 
retable given to the high altar of Ely by Abbot Thendwin in 
the iith century, shows it to have been a large and elaborate 
piece of work decorated with many reliefs and figures in the 
round. In 1241 Henry III. gave the order fur th great gold 
shrine to contain the bones of Edward the Confessor. It was 
the work of members of the Otho family, among whom the 
goldsmith’s and coiner’s crafts appear to have been long heredi¬ 
tary. Countless other important works in the precious'metals 
adorned every abbey and cathedral church in the kingdom. 
In the 13th century the English workers m wrought iron were 
especially skilful. The grill over the tomb of Queen Eleanor 
at Westminster, by Thomas de Leghton, made about 1294, 
is a remarkable example of skill in welding and modelling with 
the hammer (see fig. 6). The rich and graceful iron hinges, 
made often (for small and out-of-the-way country churches, 
ore a large and important class in the list of English wrought- 
iron work. on the refectory door of Merton College, 

Oxford, anA beautiful and well-preserved example dating from 
^ l4%><|entury. More mechanical in execution, though still 
♦by effect, is that sort of iron tracery work produced 

"by cAin|| out patterns in plate, and superimposing one plate 
tlfMarfiMKOther, so as to give richness of effect by the shadows 


produced by these varying planes. The screen by Henry V.’s 
tomb at Westminster is a good early specimen of this kind of 
work. The screen to Bishop West’s chapel at Ely, and that 
round Edward IV.’s tomb at Windsor, both made towards 
the end of the isth century, are the most magnificent English 
examples of wrought iron; and much wrought-iron work of 
great beauty was produced at the beginning of the i8th century, 
especially under the superintendence of Sir Christopher Wren 
(see Ebbetts, Iron Work oj /yth and iSth Centuries, 1880). 
Large flowing leaves of acanthus and other plants were beaten 
out with wonderful spirit and beauty of curve. The gates 
from Hampton Court are the finest examples of this class of 
work (sec fifi- 7 )- 

From an early period bronze and latten (a variety of brass) 
were much used in England for the smaller objects both of 
ecclesiastical and domestic use, but except for tombs and lecterns 
were but little used on a large scale till the 16th century. The 
full-length recumbent effigies of Henry Ill. and Queen Eleanor 
at Westminster, cast in bronze by the “ cire perdue ’’ process, 
and thickly gilt, are equal, if not superior, in artistic beauty 
to any sculptor’s work of the same period (end of the 13th 
century) that was produced in Italy or elsewhere. These 



Fig. y .— Part of one of the’Hampton Court Gates. 


effigies are the work of an Englishman named William Torel. 
The gates to Henry VII.’s chapel, and the screen round his 
tomb at Westminster (see fig. 8), are very elaborate and beautiful 
examples of “ latten ’’ work, showing the greatest technical 
skill m the founder’s art. In latten also were produced the 
numerous monumental brasses of which a large number stilL 
exist in England (see Brasses, Monumental). 

In addition to its chief use as a roof covering, lead was some¬ 
times used in England for makillg fonts, generally tub-shaped, 
with figures cast in relief, xydiany examples exist; e.g. at 
Tidenham, GloucestershirftpprnWaiborough and Dorchester, 
Oxon; Chirton, Wilts; aoA^Nher places. 
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Gwwiawy.—Unlike England, Gennany in tIie >ioth and iith 
centuriea produced large and elaborate works in east bronze, 
especially doors for churches, much resembling the contemporary 
doors made in Italy under Byzantine influence. Bernward, 
bishop of Hildesheim, 992-102*, was especially skilled m this 


various metals. Hermann Vischer, in the jsth century, and 
his son and grandsons were very remarkable as bronze founders. 
The font at Wittenberg, decorated with reliefs of the apostles, 
was the work of the elder Vischer, while Peter md his son pro- 
duced, among other important works, the shrine of St Scbald 
at Nuremberg, a work of great finish and of ^tpmshing nchneas 
of fancy in its d^ign. The tomb of Maximilian I., and the 
statues round it, at Innsbruck, begrni in 1521, are perhaps the 
most meritorious German work of this class in the i6th century, 
and show considerable Italian influence. In wrought iron 
the German smiths, especially during the isth century, greatly 
excelled. Almost peculiar to Germany is the use of nought 
iron for grave-crosses and sepulchral monuments, of which the 
Nuremberg and other cemeteries contain fine exmples. Many 
elaborate well canopies were made in wrought iron, and gave 









Fio. 8.—Part ot Henry VII.'s Bronze Screen. 

work and was much influenced in design by a visit to Rome in 
the suite of Otho fll. The bronze column with winding reliefs 
now at Hildesheim was the result of his study of Trajan’s column, 
and the bronze door which he made for his own • cathedral 
shows classical influence, especially in the composition of the 
drapery of the figures in the panels. The bronze doors of 
Augsburg (1047-1072) are similar in style. The bronze tomb 
of Rudolph of Swabia in Mersburg Cathedral (1080) is another 
fine work of the same school. The production of works in 
gold and silver was also carried on vigorously in Germany, 
The shrine of the three kings at Cologne is the finest surviving 
example. At a later time Augsburg and Nuremberg were 
the chief centres for the production of artistic works in the 




Fio. 9.—Brass Vase, pierced and gilt; lyth-century Persian work. 

full play to the fancy and invention of the smith. The celebrated 
i5th^ntury example over the well at Antwerp, attributed to 
Ouintin Matsys, is the finest of these. 

PraMe—Prom the time of the Romans the city of Limoges 
has been celebrated for all sorts of metal-work, and espcciaUy 
for brass enriched with enamel. In the 13th and 14th centuries 
many life-size sepulchral effigies were made of beaten copper 
or bronze, and ornamented by various-coloured “ champlev6 ” 
enamels. The beauty of these effigies led to their being im¬ 
ported into England; most are now destroyed, but a fine s^cimen 
kill exists at We-stminster on the tomb of William de Valenre 
^296) In ornamental iron-work for doors the French smiths 
were pre-eminent for the richness of design and skilful treatment 
of their metal. Probably no examples surpass those on the 
west doors of Notre Dame in Paris—unhappily much falsified 
by restoration. The crockets and finials on the Mches of 
Amiens and Rheims are beautiful specimens of a highly orna¬ 
mental treatment of cast lead, for which France was especially 
celebrated. In most respects, however, the development ol 
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ihO various kmda (^‘ metal>woridng went through mudk the 
same stages us m Ikighuid. 

Persia and Damascus.—The metal-workers of the East, 
espedaUy in brass and steel, were renowned for their skill even 
in the time of Theophilus, the monkish writer on the subject in 
the 13th century. But it was during the reign of Shah Abbas 1 . 
(d. i6a8) that the greatest amount of skill both in design and 
execution was reached by the Persian workmen. Eielicate 
pierced vessels of gilt brass, enriched by tooling and inlay of 
gold and silver, were among the chief specialities of the Persians 
see fig. 9). A process called by Europeans “ damascening ” 
from Damascus, the chief seat of the export) was used to produce 
very delicate and rich surface ornament. A pattern was incised 
with a graver in iron or steel, and then gold wire was beaten 
into the sunk lines, the whole surface being then smoothed and 
polislicd. In the lime of CcUini tliis process was copied in 
Italy, and largely used, especially for the decoration of weapons 
and armour. The repousse process lioth for brass and silver 
was much' used by Oriental workers, and even now fine works 
of this class are produced in the East, old designs still being 
adhered to. (J- H. M.) 

Modern Art Metal-Work. —^The term ‘‘art metal-work’' is 
applied to tliose works in metal in which beauty of lorm or 
decorative effect Ls the first consideration, irrespective of w hether 
the object is intended for use or is merely ornamental; and it 
embraces any article from a Birmingham brass bedstead to 
works of the highest artistic merit. The term, us definitely 
distinguishing one branch of ipctal-working from another, 
is objected to by many on the ground that no such prefix was 
required in the l^t periods of art, and that allied crafts continue 
to do without it to the present day. Indeed, as long as metal¬ 
working remained a handicraft—in other words, until the 
introduction of steam machinery—every article, however 
humble its purpose, seems to have been endowed with some 
traditional beauty of form. The robust, florid and distinclly 
Roman rendering of the classic, which followed the refined 
and attenuated treatment associated with the architecture 
of the brothers Adam, who died in 1792 and 1794, is the hast 
development in England which can be regarded as a national 
style. The massively moulded ormolu stair balustrade of 
Northumberland House, now at 49 Prince’s Gate; the cande¬ 
labra at Windsor and Buckingham Palace, produced in 
Birmingham by the firm of Messenger; the cast-iron railings with 
javelin lieads and lictors’ fasces, the tripods, Corinthian column 
standard lamps and candelabra, boat-shaped oil lamps and 
tent-shaped lustres with classic mountings, are example.s ol 
the metal-work of a style which, outside the eccentric Brighton 
Pavilion and excursions into Gothic and Elizabethan, was 
universally accepted in the United Kingdom from the da\s 
of the Regency until after tlie accession of Victoria. Except 
perhaps the silversmiths, no one was comscious of being engaged 
in “ art metal-working,” yet the average is neither vulgar 
nor in bad taste, and the larger works are both dignified and 
suited to their architectural surroundings. 

The introduction of gas iis an illuminant, about 1816, at once 
induced a large demand and a novel description of metal fitting; 
and the craft fell under the control of a new commercial class, 
intent on breaking with past traditions, and utilizing steam 
power, electro-deposition, and every mechanical and scientific 
invention tending to economize metal or labour. But when 
all artistic perception in Great Britain appeared lost in admira¬ 
tion of the triumphs of machinery and the expansion of trade, 
anew influence in art matters, that of tire prince consort, began 
to make itself felt. The Great Exhibition, state-aided schools 
of design, the South Kensington Museum, and the establishment 
of a Science and Art Department under Government, were among 
the results of the important art revival which he inaugurated. 
He is credited with having himself designed candelabra and 
other objects in metal, and he directly encouraged the 
production of the sumptuous treatise on metol-work by Digby 
Wyatt, which laid the foundations of the revival. To this 
work, and that of Owen Jones, can be traced the origin of the 


eclecticism tritich hai laid oil post itylet of art under contri¬ 
bution. The Gothic revival also help^ the recognition of art, 
without very directly affecting the movement. It was valuable 
in teaching how to work within definite limitations, but without 
slavish copying; it also emanicipated a considerable body of 
craftsmen from the tyranny of manufacturers whose sole idea 
was that machine-work should supersede handicraft. Its 
greatest efforts were the metal ehancel-screens designed by Sir 
G. G. Soott, that for Hereford Cathedral ha-ving been exhibited 
in 1862. It dues not appear that the influence either of Owen 
Jones or Digby Wyatt on metal-working eartended b^ond 
bringing the variety and beauty of past styles to the direct 
notice of designers. Neither can the London silversmiths, 
though they employed the best talent available, particularly 
in the decade following the Great Exhibition of 1851, be credited 
with much influencing the art metal revival. They were rivalled 
by Elkington of Birmingham, who secured the permanent 
assistance of at least one fine artist, Morel Ladeuil, the producer 
of the Elcho Challenge Shield. Perhaps the first actual designer 
to make a lasting impression on the crafts was Thomas Jackyll, 
some of whose work, including gates for Sandringham, was 
exhibited in 1862. Infinitely greater as a designer was Alfred 
Stevens, whose influence on English craftsmen might be regarded 
us ahno.st comparable to that of Michelangelo on that of his 
Italian contemporaries. Stevens’s designs certainly directly 
raised the standard of production in several metal-working 
firms by whom he was employed; wliilst in the Wellington 
Memorial in St Paul’s Cathedral, and in Dorchester House, 
liis work is seen unfettered by commercial considerations. 
Omitting many whose occasional designs have had little influem 0 
on tlie development of the metal crafts, we come to Alfred 
Gilbert, whose influence for a time was scarcely less than that of 
Stevens himself. Monumental works, such as his statue of 
Queen Victoria at Winchester and his work at Windsor, may¬ 
be handed down as his greatest achievements, but judged as- 
art metal-work, his smaller productions, such as the centre¬ 
piece presented by the army and na-vy to Queen Victoria on 
her Jubilee, have been more important. 

The charming bronze statuettes of Onslow Ford, the most 
representative of which are in the Tate Gallery; the work ol 
George Frampton, as seen in the Mitchell Memorial; and the 
beautiful bas-reliefs of W. Stirling Lee, examples of which are 
ihe bronze gates of the Adelphi Bank at Liverpool, have all 
contributed, especially when applied to architectural decoration, 
to a high stiindard of excellence. Painters also have frequently 
designed and modelled for metal-work, for example. Lord 
Leighton, who produced bronze statuettes of most refined 
character; and Sir L. Alma-Tadema, who designed the grilles 
lor his studio and entrance hall; but none so conspicuously 
as Professor H. von Herkomer, who, whether working in gold 
and enamel, iron, or his favourite alloy, pewter, infuses a fresh¬ 
ness into his designs and methods which displays an unusual 
ma.stery over materials. 

The gift of reproducing effects of nature or art by brush 
or chisel is not necessarily accompanied by power to design; 
hut a noteworthy exponent of the dual faculty is G. C. Haitc, 
whose designs are widely applied. 

It is chiefly to architecture that metal-work owes its permanent 
artistic improvement. In England buildings of Norman Shaw 
and Ernest George demanded quiet and harmonious metal¬ 
work; and the custom of these architects of superintending 
and designing every detail, even for interiors, created the supply. 
The work, of every worthy architect raises the standard of the 
crafts; but beyond others Messrs Ashliec, Lethaby and Wilson 
have taken an active personal interest in schools of metal¬ 
work. The technical schools have al.so been of immense servfce 
in creating a cia.ss of self-respecting craftsmen, whose wages 
enable them to regard their work as worthy occupation, abound¬ 
ing in interest. Home industries such as the metal-working 
round Keswick (founded in 1884 by Canon and Mrs Rawnsley), 
executed during hours oi idleness by field labourers and railway 
porters, educate the passer-by as well as the worker, 
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